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MUC LUC
HO BICH LIEN, DUONG HUYNH THU SUONG, HUYNH VAN BIET, BUI
CACH TUYEN. Biéu hién gen chdng oxy hoa trén cay phat tai (Dracaena
sanderiana) trong diéu kién nhiém doc chi
NGUYEN THI LANG, BUI CHI BUU. Nghién cttu phat trién giéng lua
HATRI 10 théng qua marker phan t{r két hap lai héi giao cai tién
NGUYEN QUANG THACH, NGO MINH DUNG. X4c dinh &nh huéng cla
nhiét d6 va anh séang trong x(r Iy ra hoa tréai vu cho thanh long ruét trang
(Hylocereus undatus (Haw.) Britt. and Rose) tai Binh Thuan vu déng xuan
2018 -2019 )
TRINH VIET NGA, NGUY!?N CAO KIET, BUI MINH TRI, PHAM THI MINH
TAM, NGUYEN HOU HO, HUYNH VAN BIET. Phan tich trinh tu DNA
barcode clia mot s mau dinh lang dugc thu thap tai Viét Nam
NGUYEN QUAC HUNG, VU VIET HUNG, DUONG XUAN THUONG. Anh
hudng clia phan bon dén nang suét, chat lugng cam Sanh tai Ha Giang
LE QUY TUONG, LE VAN NINH, LE QUY TUNG. Nghién ctru liéu lugng
phan dam va kali cho giéng ng6 lai QT55 trén dat cat pha tai Thanh Hoa
POAN VINH PHUC, LE QUY KHA, NGO NGOC HUNG. Panh gia hiéu
qua mot s phan bon tién tién va ché pham sinh hoc ddi véi giong ngo lai
MN585 trén dat Itia tai dong bang song Clu Long )
LUONG BUC THIEN, NGUYEN VAN TU, TRAN VAN TIEN, NGUYEN
CONG THUC. Ung dung vién tham va GIS trong lugng héa phan ving
sinh thai nong nghiép thi xa Duyén Hai, tinh Tra Vinh
NGUYEN KHAC LAM, VUONG VAN QUYNH, LA NGUYEN KHANG, LE
SY DOANH. Dé xuat bo chi s§ giam sat va danh gia chi tra dich vu moi
truang rimg tai Viet Nam )
NGUYEN THI BICH HA, THAN THI HA, VO HOU CONG, NGUYEN
THANH LAM. Budc dau nghién ctu tinh toan Iugng phéat thai khi CH, tur
chat thai chan nudi lon & cac quy mo khac nhau trén dia ban huyén Van
Giang, tinh Hung Yén ,
LE PHAN THUY HANH, TRAN QUYET THANG. Nghién cttu hoan thién
quy trinh cong nghé s&n xuét thit bo mot nang bang phuang phap say
chan khéng )
CHAU TRAN DIEM Al, DAO THI NGOC ANH, HUYNH TIEN PHONG,
PHAN NGOC HOA. Phan tich nhanh @6 chin clia chudi st (Musa
paradisiaca var. Awak) bang quang phé can héng ngoai
TONG THI ANH NGOC, NGUYEN VAN THANH. Khao sat anh hudng ciia
d6 con va lugng dudng bd sung dén qua trinh [én men gidm vang tir xo mit
(Artocarpus heterophyllus)
TONG VAN GIANG, TRAN THI HUYEN, TRAN THANH AN, TRAN TH|
THANH BINH. Anh hudng cla liéu lugng phan chuong da qua x{r Iy ham
biogas dén sinh truong phat trién va nang suat cla giéng dau tuong BT
2008 tai huyén Cam Thy, tinh Thanh Hoa
DO HOAI NAM, NGUYEN THANH HUNG. Thyec trang x6i 16 bo bién va boi
tu céc clta song khu virc mién Trung va dinh huéng gidi phap phong chdng
LE NGUYEN THIEN PHUC, NGUYEN MINH THANH. Danh gi4 kha ning
chiu nhiét va anh hudng cla nhiét do 1én tang trudng cla ca ro phi dé
(Oreochromls spp.) giai doan giéng
NGUYEN TAN PHONG, HUYNH VAN TIEN, TRUONG TRONG NGON.
Rong dd Laurencia (Rhodophyta) & Phii Qudc, Kién Giang, Viét Nam: Hién
trang phan b6 va nhan dién loai
NGUYEN MINH THANH, LE HUNG CHIEN, LE XUAN TRUONG, TRAN
TRUNG QUOC, PHAM DANG BACH. Nghién cttu sinh trudng rimg tréng
keo lai (Acacia mangium va Acacia auriculiformis) 5 tudi tai Cong ty MDF
tinh Gia Lai
LE DUC THANG. Panh gia kha ning hap thu cac bon cla cac lam phan
ring tréng keo la liém (Acacia crassicarpa A. Cunn ex Benth) tai viing cat
ven bién céc tinh Bac Trung bo )
PHAM VAN HUONG, NGUYEN XUAN NGOC, NGUYEN BA TRIEU,
KIEU PHUONG ANH. Anh hudng clia cay me dén dac diém tai sinh cay
trac (Dalbergia cochinchinensis Pierre) trong kiéu rimg kin thuong xanh
4m nhiét dai, tai Tan Ph - Déng Nai
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KHOA HOC CONG NGHE

BIEU HIEN GEN CHONG 0OXY HOA TREN CAY PHAT TAI
(Dracaena sanderiana) TRONG DIEU KIEN NHIEM
POC CHI

Hé Bich Lién" 2, Puong Huynh Thu Suong?,
Huynh Van Biét?, Bui Cach Tuyén?®

TOM TAT

O nhiém chi gia ting cung véi su phat trién ctia cong nghiép gay ra nhimg tac hai nghiém trong téi con
nguoi cing nhu hé sinh thai. Ung dung cong nghé xt Iy moi truong bing thuc vat (phytoremediation) c6
thé giai quyét duoc van dé 6 nhiém chi ciing nhu cac kim loai nang khac mot cach kinh té, an toan va than
thién moéi truong. Nghién ctru nay da stt dung phuong phap Real-time PCR phuc vu danh gia biéu hién gen
chong oxy héa SOD, GPX va GST trén cay phat tai (Dracaena sanderiana), mot loai cay co kha nang chong
chiu va tich lity chi cao trong diéu kién nhiém doc chi. Két qua sau 24 gio xit ly v6i Pb(NO,),, nong do 1000
ppm da co su ting cuong muc do biéu hién cac gen SOD, GPX va GST trén ca 3 bo phan ré, than va 14 cta
cay phat tai. Sy thay déi biéu hién timg gen khac nhau trén tirng b6 phan ciing da duoc ghi nhan, muac do
biéu hién gen SOD tiang cao & than, trong khi d6 gen GPX va GST tang cuong biéu hién cao & ré. Gen GPX
chi gia ting biéu hién trong giéi han 2 - 24 gio sau khi xtx Iy Pb(NO,),, nhung & gen SOD va GST, ty lé biéu
hién van tiép tuc ting & 24 gio sau khi xtt Iy Pb(NO,), trén da s6 cac mau. Ba gen chong oxy hoa trong
nghién ctru da tang cuong biéu hién dap tmg véi chi nén rit c6 thé san phdm ctia chung déng vai tro quan
trong trong co ché thich nghi va tich luy chi ctia cay phat tai, gép phan mé ra tiém nang nghién ctu tng

dung cay phét tai ciing nhu céc loai thuc vat trong xtt Iy moi truong nhiém doc chi hiéu qua.

Tu khéa: Biéu hién gen, Dracaena sanderiana, gen chong oxy hod, 6 nhiém chi, Real-time PCR.

1. BAT VAN BE

Hién nay, 6 nhiém chi trong moi truong da tro
nén traim trong, gay anh huodng toi sic khoe con
nguoi cing nhu hé sinh thai. Céng nghé ung dung
thuc vat (phytoremediation) 1am sach moi truong dat
va nudc bi 6 nhiém kim loai, cac chat hiru co hay
phong xa da duoc nghién citu va timg dung. Pay duoc
coi la mot giai phap sinh hoc xit Iy 6 nhiém c6 tinh
kinh té, an toan va than thién moi truong. Cong nghé
nay st dung cac loai thuc vat “siéu hap thu” c6 kha
nang tich liy kim loai nang trong cic bo phan cta
chung [2], [15]. O Viét Nam, cay phat tai (Dracaena
sanderiana) 1a mot trong nhimg loai thuc vat co kha
nang tich luy chi & néng do cao, sinh trudéng nhanh,
cho sinh khéi lon, dic biét 1a cay trong canh nén
khong tang nguy co nhiém doc nhu mot s6 loai khac
nén duoc xem 14 cay tréng co6 tiém nang trong xit ly
doc chi [3], [10]. Kha nang chong chiu va hap thu Pb
ctia cay phat tai ciing da duoc cong bo, tuy nhién co
ché cta kha nang dac biét nay van chua duoc tim
hiéu ro [14]. Do @6, nghién cttu co ché chong chiu &

! Trudng Dai hoc Thu Dau Mot .
* Truong Pai hoc Néng Lam thanh phd HO Chi Minh

muc do phan t, gép phan cting c6 thém kién thic vé
kha nang chong chiu ctia cay phat tai trong moi
truong nhiém Pb thuc su can thiét. Tit truéc dén nay,
nhiéu nghién cttu biéu hién gen chéng oxy hoéa trong
tinh trang stress do moi truong nhiém doc chi da
duoc thuc hién trén nhiéu loai cay trong. Cac gen
chong oxy hoa SOD (Superoxide dismutase), GPX
(Gluthione peroxidase) va GST (Glutathione S-
transferase) ma hoa cho cac thanh phan tham gia vao
hé thong chong oxy hoa, va duoc kich hoat tir rat
som, ngay sau khi cac té bao cay nhan duoc tin hiéu
vé su tang lén ctia cac chat oxy hoat hoa, gay ton hai
téi cac hoat dong sinh ly binh thuwong ctia ciy trong
diéu kién nhiém doc chi. O nhtmng loai thuc vat “siéu
tich luy” chi, cac gen nay hoat dong rat hiéu qua dé
lam can bang va kiém soat tinh trang stress, giup cay
nhanh chong di vao giai doan thich nghi voi diéu
kiéen nhiém doc [5], [8]. Cho dén nay, trong nuoc
chua c6 nghién cttu danh gia su biéu hién cta cac
gen SOD, GPX, GST trén cay phat tai trong diéu kién
0 nhiém chi bang ky thuat Real time PCR. Vi vay,
nghién ctu nay da duwoc thyce hién véi muc dich la
nham tim hiéu vé cac biéu hién gen chong oxy héa
ctia cay phat tai trong diéu kién nhiém doc chi, lam
co s& cho cac nghién citu ti€p theo nhu can thiép vao
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KHOA HOC CONG NGHE

su biéu hién gen nham tim kiém, cai thién va tang
kha nang tng dung cac loai thuc vat trong xt ly 6
nhiém chi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu cay trong va diéu kién xit 1y chi

Céac mau cay phat tai duoc trong va xt ly véi chi
tai vuon thuc nghiém, Khoa Tai nguyén Moi truong,
Truong Dai hoc Tha Dau Mot. Cac cay trudng thanh
c6 thoi gian sinh truéng nhu nhau, kich thuéc dong
déu, chiéu cao khoang 45 cm, duwoc chon va trong
trong nudc khir ion bé sung Pb(NO,), nong do 1000
ppm va dugc chuin do pH 4,5. Mau 14, than va ré
duoc thu nhan tai thoi diém 0, 2 va 24 gi¢ sau khi xt
ly voi Pb(NO,), (thoi diém sém va muén do anh
hudng cta stress) voi 3 1an 14p lai, d6i ching 1a mau
cay khong xit ly. Cac mau duogc thu nhan va nghién
nhanh trong nito 16ng va bao quan & -70°C.

2.2. Ly trich RNA va téng hop cDNA

Céac mau cay phat tai duoc st dung dé tach chiét
RNA téng s6 bang GeneJET Plant RNA Purification
Mini Kit (Thermo Scientific, My) theo quy trinh
huong dan ctia hang san xuat. RNA duoc dinh tinh
bang dién di agarose, GelRedTM loading buffer with
Tricolor, HyperLaddeTM..r 100bp (Bioline, Anh),
dung dich dém TBE 10X (BioBasic, Canada) va kiém
tra néng do bang may do quang phé (Biodrop, Anh),
sau d6 duoc bao quan & -70°C. RNA (thé tich st dung
sao cho dat néng do cudi 2,5 ng/pl) duoc dung cho
phan tng phién mi nguoc thanh ¢cDNA mach tha
nhat bang oligo (dT)18 primer sit dung kit RevertAid
First Strand cDNA Synthesis (Thermo Scientific,
My), MyTaq Mix (Bioline, Anh) va nudc khir
nuclease st dung trong PCR. Quy trinh thuc hién
theo huong dan ctia hang san xuat. Gitt mau trén da
gitr lanh va bao quan &-70°C téi khi dung.

2.3. Khuéch dai trinh ti ctia gen chong oxy hoa
bang PCR

Mau cDNA duoc stt dung lam khuon mau cho
phan tng PCR khuéch dai cac doan gen muc tiéu.
Thanh phan phan tmg PCR (25 pl) gém primer
(néng do cuoi la 0,4 pM), Master mix 1X, cDNA va
nudc khir ion. Chu trinh nhiét cho phan tmg gom 5
phut & 94°C, 35 chu ky voi 1an luot 3 buoc: 45 gidy &
94°C; 30 giay ¢ Ta la 56°C (cap primer SOD : F5-

GGTGAYCTTGGRAAYGTGA-3, R5-
TCAGCRTGRACWACAACAGC-3)) hoic 50°C (cho
cap primer GPX: F5-
TTYCCRTGCAAYCAGTTTGG-3, R5*-

ACTTGGAGAAGTTCCACTTGAT-3’ hay GST: F5-
CGAGGAAGCCAAGAAGGAAT-3, R5™-
GGTGAAGGGCACAAGAGTAA-3); 60 giay & 72°C va
bd sung buoc kéo dai & 72°C trong 7 phut. San phdm
PCR sau do duoc kiém tra trén gel agarose 2%, trong
25 phut & 100V cung véi thang chudn DNA100 bp
(Bioline, Anh). Kich thuéc san phdm doan DNA
khuéch dai ctia gen GST va SOD du kién 1a 121 bp va
gen GPX 1a 202 bp.

2.4. Tao DNA plasmid nhim xiy dung duong
chuén

Xay dung duong chuin voi mau DNA plasmid
mang trinh tir doan gen muc tiéu: tao dong gen
chong oxy hoa (voi t€ bao E. coli DH50 kha nap)
theo quy trinh ctia Huynh va ctv, 2012 [4]. Tao vector
pGEM-T Easy tai t6 hop mang trinh tv gen chong
oxy hod, thanh phan phan tmg gom: 5 pl 2X Rapid
Ligation Buffer, 1 ul pPGEM-T Easy vector (50 ng/ul),
1 ul T4 DNA ligase (3 u/pul), 3 ul san pham PCR,
thém nudéc khong chia nuclease da 10 pl, tron déu
va 1 trong 1 gio & nhiét do phong. Ti€p theo, DNA
plasmid duogc bién nap vao té bao E. coli DH5a kha
nap theo quy trinh ctia b kitpGEM®-T Easy Vector
Systems bang phuong phap soc nhiét, vi khudn bién
nap duoc nudi cdy trong moi truong LB. Cac khudn
lac trang duoc chon lua. Cac té bao E. coli DHba
mang vector tai t6 hop (£ coli DH5a pGEM-T Easy-
GST/SOD/GPX), duoc tién hanh kiém tra bang
phuong phap PCR khuén lac.

Ly trich DNA plasmid va gidi trinh tirr DNA
plasmid duoc ly trich va tinh sach bang kit Wizard®
Plus SV Minipreps DNA Purification System
(Promega, My) voi quy trinh theo huéng dan cta
nha san xuét. San phim sau khi ly trich duoc dien di
trén gel agarose 1,5% trong 15 phut & 100V va do OD
(260,280 nm) va sau do6 plasmid cé chua cac doan
gen SOD, GPX, GST duoc gti gii trinh tu hai chiéu
(Cong ty 1st Base Singapore) nham dam bao tinh
chinh x4c cta cac nucleotide. Cac trinh tu duoc hiéu
chinh biang phan mém Bioedit va so sanh véi cac
trinh te twong doéng cé san trén co s& dir lieu
genBank thong qua viéc st dung cong cu BLAST (dir
lieu khong duoc trinh bay).

2.5. Realtime PCR, dinh luong va phan tich két
qua

Xac dinh s6 luong ban sao DNA plasmid mang
gen muc tiéu theo cong thuc: N (copies/ml)=
(6,022x1023xC) / (660x109xL) trong d6, C: gia tri

4 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2019
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khoi lwong trén mot mau (ng), L: do dai plasmid
(base) [12]. Pha loang mau DNA plasmid nay c6 cé
nong do twong duong 1a 10,102, 10° cho dén 10?, sau
d6 tién hanh phan tng Realtime PCR v6i primer
chuyén biét cho gen muc tiéu, SYBR Green I lam
chat phat huynh quang. Thanh phan phan tng (20
D) gom: 10 pl 2x SensiFAST SYBR Hi-ROX Mix,
DNA lam khuoén mau va cdp primer cé nong do cudi
la 0,4 pM. Cac phan tng dugc thuc hién bang hé
théng may Applied Biosystem®7500. Chu ky nhiét
gom: 95°C & 2 phut, 40 chu ky & 95°C/5 giay, giai
doan gan két va tong hop & 60°C/35 gidy, b6 sung
chu ki & 95°C/15 giay truéc khi gitt & 60°C/1 phut va
cudi cung gitr 95°C & 15 giay.

Phuong phap delta delta Ct (AA Ct) dugc st
dung @€ so sanh twong déi mac do biéu hién gen &
cac bo phan cay va ¢ cac thoi diém xt ly khac nhau,
voi gene ndi chudn tham chiéu 1a gen actine. Ty l¢
biéu hién ctia cac gen chong oxy hoa duoc xit ly

thong ké bing phan mém Statgraphics Centurion
XV15.1.02 [16, 18]. Phan tich ANOVA va kiém tra
trac nghiém phan hang bang trac nghiém LSD, g va
LSD ;.

3. KET QUA VA THAO LUAN

3.1. binh lwong gen chéng oxy ho4

San phdm khuéch dai cac doan cDNA cua trinh
tu gen chong oxy hoa thu duoc sau phan tng PCR ti
cap primer GPX, SOD va GST mach khuén cDNA
cho bang c6 kich thudc 1an luot 1a khoang 200, 120 va
120 bp so voi thang chudn, do d6 dang tin cay dé st
dung trong phan tmg gin két tao plasmid tai t6 hop
(Hinh 1). Diéu nay dung voi ly thuyét, cac san phdm
san pham khuéch dai tir cac cap primer GPX, SODva
GST lan luot 1a 202, 121 va 121 bp. San phdm PCR
mau ching am (thay mau DNA khuon bang nudc
khtr ion) khong xuat hién bang san pham kich thuoc
trén 100 bp.

Hinh 1. Két qua PCR gen chdng oxy hoa tir mdu cDNA cay phat tai

A): sir khuéch dai tir gen GPX ; (B): gen SOD; (C) gen GST; (M): Ladder 100 bp (Bioline); (1): chimg

amy; (2) dén (5): mau cDNA.

Viéc chon loc cac dong té bao E. coli DH5a
mang vector tai t6 hop (£ coli DH50-pGEM-T Easy-
GST/SOD/GPX) cho két qua la bang co6 kich thudc
tuong duong véi kich thuéc san phdm PCR gen
chong oxy hoa GST va SOD 1a 121 bp va gen GPX 1a
202 bp, chung té plasmid mang gen chéng oxy hoa
da duoc chuyén thanh cong vao vi khuan E. coli
DHb50. Sau mau plasmid tai t6 hop thu nhan thanh
cong sau ly trich, xuat hién bang sang ro trén gel
dién di, ty 16 OD260 nm/0OD280 nm 1a 1,8-2.

bé xay dung duong chuin tir mau plasmid, s
ban copy DNA plasmid d3 duoc xac dinh. Cac duong
chuin cé do tuyén tinh cao (R2>0,99), cho thiy co
moi trong quan tuyén tinh kha chat ché gitta log s6
ban copy ctia gen chong oxy hoa ban dau va s6 chu
ky nguong Ct trong ba phuong trinh duong chuén,
c6 y la gia tri Ct va x 1a log s6 ban copy gen dich
(hinh 2). Tur két qua, dinh luong chinh x4c s6 ban
copy DNA gen chong oxy hoa SOD, GPX va GST ban
dau lan luot 1a 3,91 x 10%°, 3,30 x 10, 6,17 x 10'°. Dua
vao s6 ban copy DNA c6 thé danh gia duoc su biéu
hién gen 1a mac do thay déi su biéu hién sau khi xtt
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ly v6i Pb so v6i mau doi ching, gia tri dinh leong
tuong doi 1a ty 1é biéu hién gen.

10 cho phan tng Realtime PCR. Két qua duong
biéu dién khuéch dai va duong chudn duoc xay dung

Miu duoc tién hanh pha loang thanh day cac tr gia tri Ct cia cac mau chuén duoc trinh bay trong

mau chuin nong do lan luot 1a 10%, 10°, 107, 10® va hinh 2.
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Hinh 2. C4c duong chuén dinh leong gen duoc xay dung tir gi tri Ct va log s6 ban copy miu chudn
3.2. Sy biéu hién ctia gen SOD Nhin chung, su biéu hién gen SOD trong méi bo
o R phan cay da co su thay déi sau 24 gio xtt ly so voi doi
SOD ma hoa cho mot enzyme quan trong trong . A . . Coaia
o . ) 2 i ching. Ty lé biéu hién gen trung binh gitra thoi diém
hé thong choéng oxy hoa thuc vat la superoxide 0 gic o ) y ,  1ire
) e \ o s . gio, 2 gior va 24 gio sau xtt Iy Pb ¢6 su khac biét ro
dismutase, xtc tac khixt O% thanh H,O, va O, [8]. Su rét c6 ¥ nghia & mitc 0,01
thay déi biéu hién gen SOD trong diéu kién nhiém T
Pb trén cay phat tai duwoc trinh bay trong bang 1.
Bang 1. Su thay d6i biéu hién gen SOD theo thoi gian trén cic bo phan clia cay phat tai sau khi xtt ly véi

Pb(NO»),
Thoi diém Ty 1é bi€u hién gen & cac bo phan khac nhau Ty lé biéu hién gen gitta
sau xit ly (gio) Ré Than La cac thoi diém

0 1,00? 1,00# 1,00* 1,002

2 1,16+ 0,05 1,23+ 0,01 1,03+ 0,02 1,14+ 0,08

24 1,13+ 0,03 1,30+ 0,05 1,04+ 0,02 1,15+ 0,01
Ty le bieu hién gen | o, g 1,18°+0,05 | 1,02*+0,03
gitta cac b0 phan

Ghi chu: Céc ty Ié biéu hién gen trung binh theo sau khong cung mau tir a, b, ¢ trong cung cot co sur khac
biét co y nghia thong ké ¢ murc do 0,01 dua theo trdac nghiém LSD. Cic ty I¢ biéu hién gen trung binh theo sau
khong cung méu tir A, B trong cung hang co su khdc biét cé y nghia thong ké ¢ muic do 0,01 dua theo trac
nghiém 1LSD.
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Hinh 3. Su thay déi biéu hién gen SOD & timg bo
phan cta cay

Cdc mau tir a, b, ¢ trong cung mot bo phan cho
thay céc gi4 tri trung binh co sur khdc biét co y nghia
omirc 0,01

Theo hinh 3, & nghiém thitc mo ré, mac do biéu
hién gen cao nhat tai thoi diém 2 gio sau xtt ly, ting
1,16 1an so voi doi chimg, sau d6 da giam biéu hién
dang ké nhung van & muc cao hon so véi thoi diém 0
gio. O than va 14, muc do biéu hién gen SOD lai ting
dan va dat cao nhat & thoi diém 24 gio, gap 1,3 & than
va 1,04 & 14 so voi doi ching. Ngoai ra, tai su biéu

hién gen SOD khi so sanh cac b6 phan cing cé su
khac biét c6 y nghia & mic 0,01, trong d6 su ting
cuong biéu hién gen SOD & than cao so voi 13, ty 1é
dat 1,18 (Bang 1). Nhu vay, két qua cho thay xu
huong biéu hién gen SOD & mau ré co su khac biet
so vOi mau than va 14, khi ty 1é biéu hién & ré da giam
& 24 gio nhung ¢ mau than va 14 van tiép tuc ting,
diéu nay co thé giai thich la do SOD 1a mét gen cam
tng véi Pb, bo phan ré 1a bo phan truc tiép va dau
tién ti€p xtic vdi tac nhan Pb nén & bo phan nay da co
st dap tng gen tir som dé ting cuong su biéu hién
superoxide dismutase, kiém soat nhanh chéng va kip
thoi tinh trang stress, sau d6 da giam dan khi di vao
giai doan thich nghi. Vay gen SOD ctia cay phat tai
da tang cuong biéu hién dap tmg voi Pb sau 2-24 gid
xt ly, tuong tw nhu & cac loai khac c6 kha nang tich
liiy chi khac, dién hinh nhu Arabidopsis thaliana hay
Festuca arundinacea va Lolium perenne. Sy thay ddi
biéu hién theo thoi gian ctia gen SOD & mau ré cay
phat tai twong twr két qua cua Li va ctv, 2012 trén cay
L. perenne, su tang biéu hién gen SOD dat muc do
1,60 & thoi diém 2 gid sau xtt Iy Pb sau d6 giam dan
[5].
3.3. Sur biéu hién ctia gen GPX

Bang 2. S thay ddi biéu hién gen GPX theo thoi gian trén cac bo phéan ciia cay phat tai sau khi xtt Iy véi

Pb(NO»),
Thoi diém Ty 1é biéu hién gen & cac bo phan khacnhau|,., . ... ... 4 ae
sau xir Iy (gio) Ra Than L4 Ty 1é biéu hién gen gitia cic thoi diém
0 1,00? 1,007 1,00° 1,00?
2 1,72¢+ 0,04 1,27° + 0,06 1,11+ 0,07 1,37°+ 0,28
24 1,50° + 0,05 1,08+ 0,02 1,022 £ 0,02 1,20 + 0,23
Tylebieuhiéngen| 15 a0 | 119402013 | 1,04440,06
gitta cac bo phan

Cdc ty Ié biéu hién gen trung binh theo sau khong cung mau tir a, b, ¢ trong cung cot co sur khdc biét co y
nghia thong ké ¢ muic do 0,05 (6 mau I4) va 0,01 (& mau than va ré) va muc dua theo trac nghiém LSD. Cic ty
1é biéu hién gen trung binh theo sau khong cung mau tir A, B trong cung hing co sir khic biét cé y nghia

thong ké ¢ muic do 0,01 dua theo trac nghiém LSD.

GPX cing doéng vai tro quan trong trong hé
théng chong oxy hoa, tham gia hoat dong cting cac
thanh phan trong con duong GSH dé loai bé H,0, du
thtra dam bao kha nang sinh trudéng binh thuong ctia
té bao cay [1]. Két qua phan tich biéu hién gen &
bang 2 cho thay, gen GPX ctia cay phat tai da c6 su
tang biéu hién dap tmg Pb sau 2 gio xtt ly, ty 1é biéu
hien gen GPX & tat ca cac mau cay phat tai & thoi
diém 2 gio tang c6 khac biet véi thoi diém 0 gio. O

modi bo phan, 1an luot ré, than va 14, ty lé biéu hién
gen tang gap 1,72 lan, 1,27 1an va 1,11 lan so véi doi
chimg. Ty lé biéu hién gen gitta cac bo phan khac
biét c6 y nghia thong ké & muc 0,05 (& 14) va 0,01 (&
than va ré). Co6 thé thay, su ting biéu hién gen & ré
cao hon so voi than va 14, dat 1,41 1an (bang 2, hinh
4). O mo ré, su biéu hien gen GPX da gidm sau 24
gi0 nhung van cao hon thoi diém 0 gid, con & mau
than va 14, sau 24 gio da khong con su tang biéu hién
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gen, ty 1é biéu hién gen & 24 gio ¢ than va 14 khong
co su khac biét so voi ¢ thoi diém 0 gio. Gen GPX
tang biéu hién gioi han trong khoang 2-24 gi¢ sau xtt
ly Pb, diéu nay tuong tu nhu & loai lua L. perenne va
F. arundinacea (5], [7]. Su biéu hién gen GPX cao
hon & mau mo ré so voi mo than va 14, gap 1,41 lan.
Nghién ctru vé s tich luy Pb trong cay phat tai khi
xtr Iy Pb nong do 1000 ppm da cho thay luong Pb tich
luy cao & ré [10], nén rat c6 thé do yéu t6 gay oxy
hoa 1a Pb da tac dong nén gen dap ung Pb la GPX
tang cuong biéu hién & bo phan ré nhiéu hon. Cu
thé, ty lé biéu hién gen dat cao nhat & thoi diém 2 gio
sau xit ly trén mo ré, ty 1é biéu hién 1a gdp 1,72 1an so
voi doi ching, dé d6 su gia tang biéu hién GPX cao &
ré cay phat tai so voi 14 va than c¢6 lién quan t6i kha
nang tich luy Pb cao & ré.

B ré

C
K b
’ b
o
° 2
0 2 24 0o 2

Than

.Lé

Ty 1¢ biéu hién gen
N

b
0»8 l:h
0 2 24
Hinh 4. Sy thay ddi biéu hién gen GPX ¢ timg b6 phan
Cdc mau tir a, b, ¢ trong cung mot bo phan cho
thay cdc gia tri trung binh co s khdc biét co y nghia
thong ké.

a
I
24
Thoi diém sau xir Iy Pb (gio)

3.4. Su biéu hién ctia gen GST

Glutathione S-transferase (GST) 1a mot protein
da chirc nang, déng nhiéu vai tro trong dap tmg va
chong chiu voi diéu kién nhiém doc Pb, dac biét &
mot so loai, GST tham gia qua trinh gan két kim loai
nang va van chuyén dén tich luy & khong bao cuia té
bao [13]. Két qua trén bang 3 cho thay da co su thay
doi biéu hien gen GST gitta cac bo phan, su khac biét
c6 y nghia & muc 0,01. Su tang biéu hién gen GST
cao nhat & ré, gap 1,33 lan so véi doi ching, trong
khi &@ mau than va 1a khong cé su khac biét voi nhau.
Riéng mau ré, mic do biéu hién gen ting ro rét so
voi doi chimg trong day thoi diém thu mau sau khi
xt ly Pb, ty 1é biéu hién gen GST gitra cac thoi diém
co su khac biét c6 y nghia & muc 0,01 & mau ré, than
va muc 0,05 & mau 14. Két qua trén hinh 5 cho thay,
ty 1é bi€u hién gen GST ctia cac mau cay phat tai co
su khac biet & thoi diém 24 gio sau xtt ly, dat 1,47 1an
so voi doi chung. Sau 2 gio, biéu hién gen GST & ré
tang gap 1,34 1an so véi doi chirng va tang cao nhat &
24 gity sau xit ly, dat 1,67 lan. O than va 14, su ting
cuong biéu hién gen GST chi xay ra ¢ 24 gio sau khi
xtt ly voi Pb, bi€u hién gen GST & mau than ting gap
1,32 14an va gap 1,42 lan so véi doi chimg & mau la.
Két qua trén twong déng voi nghién ctru trén loai A.
thaliana, & loai nay su bién hién gen GST tang dan tir
cac thoi diém 3 va 24 gi¢ sau khi xtt Iy mau cay voi
nhiéu néng do6 Pb(NO,), [6]. Theo Shahrtash (2013),
biéu hién gen GST van & muc cao trong it nhat 48 gid
nén rat co kha nang biéu hién gen GST ctia cay phat
tai co thé dat mirc do cao nhat trong khoang 24-48
gio sau xtr Iy Pb [13].

Bang 3. Su thay ddi biéu hién gen GST'theo thoi gian trén cic b phan clia cay phat tai sau khi xir ly voi

Pb(NO»),
Thoi diém Ty 1é biéu hién gen & cac bo phan khac nhau| Ty le biéu hién gen
sau xtr Iy (gio) Ré Thén La giira cac thoi diém
0 1,00 1,00? 1,007 1,007
2 1,34 + 0,11 0,96* + 0,03 1,03+ 0,01 1,112+ 0,18
24 1,67+ 0,04 1,32 + 0,07 1,42 + 0,23 147" +0,22
Ty lé biéu hién gen gitta cac bo phan 1,338+0,04 | 1,09 +0,04 | 1,15*+0,04

Ghi chu: Céc ty Ié biéu hién gen trung binh theo sau khong cung mau tir a, b, ¢ trong cung cot co sur khac
biét co y nghia thong ké ¢ muc do 0,05 (6 mau 13) va 0,01 (6 mau than va ré) va muic dua theo trac nghiém
LSD. Céc ty I¢é biéu hién gen trung binh theo sau khong cung mau tir A, B trong cung hang co su khac biét co
v nghia thong ké ¢ muc do 0,01 dua theo trac nghiém LSD.

Trong nghién ctru nay, yéu t6 gay oxy hoa trén
cay phat tai 1a Pb xam nhap va kich hoat hoat dong
ctia cac gen ma hoa cac enzyme chong oxy hoa nhu

SOD, GPX, GST. Cac gen quy dinh cac enzyme
chong oxy hoé duoc ting cuong biéu hién tir som boi
chinh cac chat oxy hoa lam nhiém vu dan truyén tin
hiéu kich thich phién ma gen chéng oxy hoa trong
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nhan té bao. Khi so sanh su thay déi bién hién gitra
cac bo phan, gen GPX va GST déu ting cao & mau ré
hon & than va 1a. Cé thé thay su dap tmg Pb cua cay
phat tai dién ra nhiéu & ré, co quan dau tién chiu tac
dong cta stress do Pb. Truong hop gen SOD thi muc
d6 biéu hién nhiéu & mau than, vay c6 su khac nhau
cta timg gen chong oxy hoa trong viéc dap tng voi
Pb & cac bo phan cay phat tai trong cling mot diéu
kien xit ly, gen SOD hoat dong nhiéu & than dé dap
tng Pb hon cac bo phan ré, 1a. Chi da kich thich suw
phién ma cac gen chong oxy hod trén cay phat tai,
diéu nay co6 thé déng nghia voi su tang téng hop tao
cac enzyme tuong (ng va chung tham gia vao qua
trinh chong oxy hoa gitp cay chong chiu va thich
nghi v6i diéu kién nhiém doc Pb trong t€ bao.

T E i
b
g
©0 W
= 14
<«
1
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<
8 !
@
- a
=
a a a

0 2 24 0 2 24
Thoi diém sau xir 1y Pb (gio)

Hinh 5. Sy thay d6i biéu hién gen GST & timg bo
phan.

Cdc mau tir a, b, ¢ trong cung mot bo phan cho
thay céc gi4 tri trung binh co su khdc biét co y nghia
thong ké.

4. KET LUAN

Céac gen chong oxy hoa 1a SOD, GPX va GST
déu tang cuong biéu hién so véi doi chimg & ca ba bo
phan ré, than va 14 cay phat tai sau khi xu@ ly
Pb(NO,), tir 2 dén 24 gio. Su thay déi bi€u hién cac
gen khac nhau gitta cac bé phan cta ciy trong cung
diéu kieén xtr ly 1a khac nhau. Gen GPX va GST déu
tdng cao &@ mau ré hon ¢ than va 14, con gen SOD thi
mttc do biéu hién nhiéu & mau than, vay c6 su khac
nhau cta timg gen chong oxy hoa trong viéc dap tmg
voi Pb & cac bo phan cay phat tai trong cung mot
diéu kien xtr ly. Két qua nghién ciru gop phan ching
to cac gen chong oxy hoéa c6 vai tro quan trong trong
co ché dap tmg v6i moi truong nhiém doc chi cta cay
phat tai, c6 thé 1a co sé tmg dung danh gia kha niang

chong chiu stress chi cia cay phat tai néi rieng va
cac loai thuc vat khac.
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ANTIOXIDANT GENE EXPRESSION IN RESPONSE TO LEAD STRESS IN LUCKY BAMBO
(Dracaena sanderiana)
Ho Bich Lien'?, Dwong Huynh Thu Suong?, Huynh Van Biet?, Bui Cach Tuyen?

1Thu Dau Mot University
?Nong Lam University Ho Chi Minh city

Summary
Lead (PDb) is one of the major environmental pollutants that pose serious threat to not only ecosystems, but
also human. New technology known as phytoremediation, which uses plants to remove pollutants from the
environment, is a cheap and efficient method. Lucky bambo (Dracaena sanderiana) has phytoremediation
ability and could be used in restoring soil and water polluted with Pb. Knowledge of the molecular biology
of lead stress tolerance in Lucky bambo providing important information that can be used in the developing
of this plant to remediate Pb pollution. The objective of this study was to investigate the expression of
antioxidant SOD, GPX and GST genes in Dracaena sanderiana leaves, roots and stems in response to
Pb(NO,), at concentration of 1000 ppm by using quantitative RT-PCR. Three calibration curve with high
reliability (R2>0.99) were established using the standard plasmids containing SOD, GPX, GST gene
sequences repectively from D. sanderiana cDNA samples. Antioxidant gene expression ratios were
analysed. The results showed that gene expression of SOD, GPX and GST was increased in leaves, roots
and stems of Dracaena sanderiana from 2 to 24 hour post Pb(NO,),treatment. There were differences in
individual gene expression levels of SOD, GPX and GST repectively among three tissues. SOD gene had a
high expression level in stem samples, while GPX and GST were highly expressed in the roots. The
expression of GPX gene increased only within 2 - 24 hours after Pb treatment. On the other hand, the SOD
and GST genes expression ratios continued to increase at 24 hour after treatment with Pb(NO,),. The
antioxidant genes encoding SOD, GPX and GST enzymes were upregulated in response to Pb stress so
their products may play an important role in the mechanism of stress adaptation and accumulation of Pb in
Dracaena sanderiana. The results also partly contributed to the use of plants in effective pollutant removal

process from the environment.

Keywords: Antioxidant gene, Dracaena sanderiana, gene expression, lead stress, Real-time PCR.
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NGHIEN CUU PHAT TRIEN GIGONG LUA HATRI 10
THONG QUA MARKER PHAN TU KET HOP LAI HOI
GIAO CAI TIEN

TOM TAT

Nguyén Thi Lang?, Bui Chi Biru?

Giong Iua HATRI 10 dugc chon loc tir t6 hop lai OM7347/KhaoDawMali (KDM) 105 //OM?7347. Giéng
HATRI 10 c6 thoi gian sinh trudng thuéc nhém A2 (95-100 ngay). Chiéu cao cay 110-105 cm va do dai bong
25-28 cm. HATRI 10 c6 s6 bong trén bui trung binh (12 bong/bui). S6 hat chic trén bong 148,3 hat. Trén
mot s6 ving dat phi nhiéu thi s6 hat chic trén bong dat toi 192,5 hat. TV 1é hat 1ép trong vu dong xuan
khoang 14,2%. HATRI 10 c6 kha nang thu phan rat manh. Khéi luong 1000 hat dat 27,8 gr, vi vay HATRI 10
duoc xép trong nhom hat to. HATRI 10 ¢6 chi s6 thu hoach (HI) tuwong déi cao, dat 0,58. Niang suat cua
HATRI 10 c6 tiém nang 16n trong vu dong xuan dat 8,13 tdn/ha trén 7 diém va vu he thu dat 5,40 tdn/ha
trén 5 diém. Day 1a giéng co tinh thich nghi rong, nang suat on dinh trong san xuit & dong bang song Ctru

Long.

T khoéa: Di truyén, chon giong, tro gitp bang chi thi phan ti, vi vé tinh, liia Orysa sativa. L.

1. BAT VAN BE

Hién nay, mac du nudc ta xuat khiu gao dimg
thit hai trén thé gioi vé s6 luong, nhung vé gia tri dat
duoc thi qua thap vi chat luong gao con kém. Cac
giong lua phé bién dang duoc canh tac hién nay déu
c6 nang suat cao nén duoc noéong dan uva chuong. Tuy
nhién, phan 16n nhimg giong lta nay c6 chat luong
gao khong cao. M6t trong nhitng nguyén nhan chinh
dan toi tinh trang trén 1a do viéc van dung nhimg
thanh tuu ctia khoa hoc céng nghé, dac biét la cong
nghé sinh hoc vao trong nghién cttu chon tao giong
van con it, do do khong theo kip v6i yéu cau ctia san
Xuat.

Nhimg tién bo ky thuat vé chuyén nap gen, tng
dung marker phan tr trong chon loc giéng lua
(MAS) da tao diéu kién vo cung thuan loi cho cac
nha chon giong trong qua trinh hoan thién muc tieu
lai tao. MAS da thuc su tré thanh cong cu dac luc cho
cac nha chon giong trong viéc cai tién nhimg tinh
trang do don gen diéu khién. Nhimg tinh trang do da
gen diéu khién nhu nang suat, tinh chong chiu kho
han, man, do doc nhom, sat, chong chiu thiéu lan can
c6 nhiéu thoi gian hon dé c6 két qua mong mudn.

Viec két hop phuong phap chon giong truyén
thong véi phuong phap stt dung dau chuin phan tit 1a
mot xu huéng méi. Pay cing la phuong phap da
duoc st dung trong qua trinh chon tao thanh cong

''Vién Nghién ciru Nong nghiép Cong ngh¢ cao PBSCL
? Vién Khoa hoc Néng nghiép mién Nam

giong HATRI 10 khang ray nau va lun xoan la rat
trién vong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Thi nghiém duoc tién hanh véi giong OM7347
lam me va KDM 105 lam b6. Cac quan thé thé hé con
lai F,, BC,F,, BC,F,, BC,F,,...BC,F,. Cac marker
RM201, RM223 dugc dung dé chon loc tinh trang
amylose va mui thom cta quan thé thé hé con lai.
Cac thiét bi phuc vu cho chon giéng thong qua
marker phan tr. St dung marker trong chon tao cac
thé hé con lai.

2.2. Phuong phap
So do chon tao giong:

Giong lua HATRI 10 duoc chon loc tir t6 hop lai
OM7347/KDM 105 //OM7347 theo phuwong phap
hoi giao. Giong OM7347 (tac gia 1a Nguyén Thi Lang
va Bui Chi Biru) ding 1am me. Giong KDM 105 1a
giong du nhap tir Thai Lan 1a giong ngon com, chiu
kho han duoc dung lam b6. Quan thé BC2F2 duoc
dua vao dé danh dau bang marker phan tir dé chon
giong c6 ning suat cao va dua gen mui thom vao
quan thé ctia HATRI10. Ly trich DNA va xét nghiém
microsatellite theo Lang 2002. Qua trinh thuc hién t6
hop lai: vu déng xuan 2013-2014 lai tao F1; vu xuan
he 2014 lai BC1F1; vu he thu 2014 lai tao BC2F1; vu
dong xuan 2014- 2015 lai tiép BC3F1; vu xuan he
2015 tién hanh BC4F1, vu hé thu 2015 tu thu BC4F2;
vu doéng xuan 20152016 ty thu BC4F3; vu hé thu
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2016 tu thu BC4F4. Vu xuan he 2017 so sinh BC4F5  déng xuan 2017-2018 va hé thu 2018.
va HATRI 10 tiép tuc dua khao nghiém Quéc gia vu
omM7347 x KDM 105

F, x OM7347

(100 cdy) Chi thi
BCIFI B e L e T T L L o BCIFI
105 cdy) e 30 cdy Di hop i)
PPN RM223, RM201
BCF; x mM7347
5 cév) Chi thi
BC,F; s BT
(13 cdy) e i N (48 oy Di hop Bir)
P wmnmane RM2Z223, RM2Z201
BC.F;, x OM7347
i edy) \L Chi thi
BCaF, L : T o 2
200 ey . e e (&4 c&y Di-hop-ia)
LT RM223, RM201
BC.F; = @M?Saﬂ? (6 cdy)
BC Y, Chi thi BC,F,;
(177 cby) (78 cdy Di hop i)
BC4F14------""""""'_“ RM223, RM201
(10 cdy it nhde)
=
BC,Y,
&
BC41"3

Hinh 1. So d6 chon tao quan thé OM7347/ KDM 105 thong qua MAS
2.3. Thoi gian, dia diém nghién ctru thuc hién tir nam 2014 véi su tro giup bang marker

, han tir va lai hoi giao.
Nghién citu duoc ti€n hanh tai Cong ty Cong phan V @ a'1 o {glaol
nghé sinh hoc PCR, Vién Nghién cttu Néng nghiép 3. KET QUA NGHIEN CUU
Cong nghé cao DPBSCL (HATRI). Té6 hop lai duoc 3.1. Chon giong nho marker phan tir
Bang 1. Trung binh, bién d6ng kiéu gen (gcv), phuong sai kiéu gen va phuong sai kiéu hinh, hé s6 di truyén

nghia rong (hb2) cho ning sudt va thanh phan ning suit cia céc tinh trang cta té hop
OM7347/KhaoDawMali 105 //OM7347

1 e He s6 di
Tinh trang Trung binh Phuong sai kiéu Phumg sai kiéu truyén theo
gen hinh nghia rong
Chiéu cao (cm) 90,15 94,2 |6,68** | 6,13 |201,16**|26,73| 0,033 | 0,23
S6 bong/bui 8,41 9,66 0,01 0,27 521** 10,54 | 0,002 | 0,02
Dai bong (cm) 21,04 21,08 | 0,007 | 0,18 0,942 |1,057| 0,008 | 0,17
Hat chic/bong 97,44* (100,0 17*| 0,32 6,78 | 18,16** | 1,70 | 0,017 | 0,03
% Hat 1ép/bong 17,84* | 16,97* |1,229* | 4,01 | 1242** [31,08| 0,098 | 0,13
Khai lwong hat/ bui (g) 17,22* | 17,87* | 0,271 |5,002**| 2,68 |[16,40| 0,054 | 0,16
Sinh khoi (g/bui) 230, 08* | 21, 081* | 17,45* | 24,25** | 0,56 047 | 0,75 |0,78
Nang suat (g/bui) 20,40* | 24,24* | 2,36* |24,42**| 0,99 0,17 | 096 | 0,97

Ghi chi *, ** : Co y nghia mutc do 0,05, 0,01 theo thir tir
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SSR marker. Microsatellite 1a chudi ma di truyén
lap lai rat don gian, thuong xay ra mot cach ngau
nhién trong hau hét genome thuc vat. Do dai phan ti
nho hon 100 bp. Do @4, SSR c6 thé khuéch dai bang
phuong phap PCR voi tinh phat trién ctia primer theo
mién cua hai bén, trén mot locus. Ky thuat tng dung
SSR ré tién hon ky thuat RFLP. Do @6 hién nay cac
nha nghién ctru tiép tuc dung SSR dé thiét ké ban do
gen trong di truyén, chon loc giéng bang SSR, da
dang hoa cac vat lieu di truyén. Ky thuat nay c6 vu
diém hon STS la dat két qua cao.

Phan tich bién dong di truyén trén hai cip lai
don trén véi tinh trang déu c6 y nghia thong ke.
Trong nghién ctru nay, hé s6 di truyén cta hau hét
cac cap lai déu cho thip ngoai trit t6 hop
OM?7347/KhaoDawMali 105//0M7347 cho ning
suat va sinh khoi co hé s6 di truyén cao. Diéu nay
chuing to can tiép tuc chon giong cho ning suat cao
trén t6 hop nay trong cac thé he sau, qua dé giup cho
viéc cai tién giong laa tot hon.

3.2. Khao nghiém tai Viéen HATRI

Két qua so sanh so khdi vu hé thu 2017 cho thay
HATRI 10 c6 thoi gian sinh truong 95-100 ngay doi
voi treong hop cdy, cao cay 105 cm, cting cay. HATRI
10 khang ray nau va dao on hon (Bang 2) so voi cac
dong khac trong bo giong lua so khoi. HATRI 10 cho
két qua thanh phan ning suit va nang suit cao hon
c6 y nghia so voi giong déi ching. Két qua trén cho
thay HATRI 10 1a dong lua dic san c6 trién vong vé
dac tinh nong hoc va nang suét can tié€p tuc phat trién
cho vu tiép theo.

HATRI 10 tiép tuc duoc so sanh khao nghiém &
bo giong lua dic san cho vu dong xuan 2017-2018,
két qua cho thdy giong c6 thoi gian sinh truéng
tuong tw nhu vu hé thu, phan tng ray dao 6n hoi
nhiém, nhung so véi cac giong dic san khac thi
giéng nay it nhiém hon. Nang suat HATRI 10 dat rat
cao (8,10 tdn/ha) cao hon giong doi ching (Bang 3).

Két qua danh gia dac tinh nong hoc, nang suat
va thanh phan nang suit cho thay HATRI 10 1a dong
lua dac san wu td, c6 trién vong, ngan ngdy, ning
suét cao va khang dén hoi nhiém ray nau, dao on.

Bang 2. Dic diém chinh cta dong HATRI 10 duoc chon loc so sanh véi OM7347 va KhaoDawmali 105

HATRI 10 OM7347 KhaoDawMali
Nguon goc OM7347/KhaoDawMali
Marker dé danh dau RM 223, RM201 Marker RM223 | Thai Lan
Thoi gian sinh truéng (ngay) 95-100 100 120
Chiéu cao cay (cm) 115 100 125
Than ra Ctng cay Cing Cung
Kha nang dé nhanh Kha Kha Kha
S6 bong/khom 10-12 12 8
Khoi lwong 1000 hat (g) 27,8 25-26 28,1
Hat chic/ bong 148-190 142 97
Amylose (%) 19-19,50 17,6 16,1
Do bac bung (0-9) 0 1 0
Chiéu dai hat gao (mm) 7,0-7,3 7,0 7,8
Mui thom 1 1 2
Protein 8,7 8,3 8,2
Chong chiu kho han 1 1 0
Bacla 1 1 5
Ray nau (1-9) 3 1 35
Pao 6n (1-9) 3 5 3
HI (%) 0,58 0,55 0,45
Ning suat (T/ha): HT-DX 5-8,13 7-8 2-3,2

Ngoai khao nghiém tai Viéen HATRI, HATRI 10
con duoc so sanh niang suat voi cac giong lua co trién

vong tai cac huyén & tinh Hau Giang trong vu heé thu
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2017, cho thay HATRI 10 cho nang sut cao nhat tai
cac diém (4,9 tan/ha).

O vu dong xuan 2017-2018, HATRI 10 tiép tuc
duoc danh gia tai cac diém ctia TP. Can Tho cho
nang suat trung binh dat 7,21 tan/ha, trong d6 cao

nhat & diém huyén Binh Thuay (Bang 3).

Trong vu hé thu 2017 tiép tuc thuc hién khao
nghiém va danh gid nang suat trén 5 diém tai An
Giang. Két qua nang suat trung binh ctia giong
HATRI 10 dat 7,76 tan/ha.

Béng 3. Tinh trang néng hoc va ning suit ctia cac dong trién vong, vu d6ng xuan 2017-2018 tai Binh Thiy,

TP. Can Tho
Giong TGST | Bong/bui | Bong/m? | Dai bong | Hat chac | KL 1.000 | Nang suat
(ngay) (cm) /bong | hat(g) | (tdn/ha)
HATRI1 98-103 |14,7ef 484 df 21,4 105 be 27,8 6,33 bed
HATRI10 98103 |14,0ef 462 df 22,8 146 b 28,1 8,10a
HATRI9 |90-95 15,8e 521 cd 22,6 152 a 29,2 8,10 a
HATRI60 98103 |17,6bc 579 be 22,1 112 be 27,9 7,65b
HATRI20 |95-98 14,8ef 487d 21,2 110 cd 27,5 6,66 bc
HATRI61 |100-105 [18,7bc 616 ab 20,9 104 cd 23,0 6,13 bed
HATRI181 |90-95 12,8 f 422 f 22,0 100 cd 247 7,50 b
HATRI11 95100 (17,4cd 576 bc 22,6 110 cd 271 6,14 bed
OMb5451 9598 19,3 a 638 a 22,2 871 26,7 7,00 be
VD20(BC) (95100 |17,3cd 572 bc 22,1 90 cd 29,3 5,00 cd
CV (%) 14,5 13,2 5,1 10,0 11,2 10,2

(S6'liéu trung binh cua 3 lan Igp Iai, kiéu khoi ngau nhién)

Qua phan tich nhiéu diém tai Can Tho trong vu
dong xuan 2017 — 2018, HATRI 10 dat nang suat cao
nhat (8,10 tdn/ ha).

HATRI 10 1a giong lua c6 ning suat trung binh
cao va thich hop tai nhiéu dia diém. Tuy nhién ciing
nhan thay co6 su bién dong 16n vé nang suat gitta vu
dong xuan va he thu (HT). Qua d6 cho thdy mua vu
anh huong rat ro dén nang suat cia HATRI 10 song

lai rat 6n dinh vé nang suét khi trong tai nhitng dia
diém khac nhau dac biét 1a trong vu hé thu (HT).

3.3. Khao nghiém Qudc gia

Theo bao céo ciia Trung tam Khao kiém nghiém
Giong, San phdm cay trong Quoc gia, dong xuan
2017-2018 ghi nhan trén bang 4 cho thay HATRI 10

cho nang suat cao tai PBSCL 1a 6,51 tdn/ha cao hon
giong doi chimg 1a Nang Hoa 9 va DS 20 (Bang 4).

Bang 4. Niing suit (tdn/ha) ctia cac giong lia khdo nghiém nhém A2 DX 2017-2018

TT Giong biém khao nghiém Trung

Tién Giang | An Giang | Can Tho | Kién Giang | Binh Thuan | binh
1 GKG 29 7,04 6,03 6,76 6,28 6,60 6,54
2 HATRI 10 6,51 5,85 10 5,65 6,37 6,51
3 GKG 30 6,45 5,52 7,65 6,05 6,30 6,39
4 Gia Loc 102 6,19 5,37 7,19 5,42 6,57 6,15
5 Nang Hoa 9 5,27 5.40 8,36 5,61 5,57 6,04
6 Loc Troi 25 5,76 6,13 7,45 5,51 5,33 6,04
7 HATRI 9 6,29 571 6,93 5,66 5,13 5,95
8 OM 241 6,45 541 5,97 5,29 6,50 5,92
9 STP2 7,09 5,01 6,31 5,85 4,67 5,79

14
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10 OM 238 5,49 4,55 5,90 6,07 5,90 9,58
11 STP1 6,93 4,93 6,04 5,40 4,53 9,07
12 Huong Viét 5,87 4,15 9.25 4,70 9,83 5,16
13 VD 20 4,96 4,14 5,40 5,40 5,67 5,11
CV% 10,3 6,9 7,3 9,0 10,3
LSD g5 1,07 0,61 0,82 0,84 0,99

(Nguon: Nguyén Quoc Ly va ctv 2018

Phan tich ning suit trén cac ving ving sinh 102 9 va VD 20 (Bang 5). biéu nay duoc ghi nhan
thai trong vu hé thu 2018 cho thdy, giong HATRI 10 trong ca vu déng xuan 2017-2018 va he thu 2018.
c6 nang suat cao hon hai giong doi chimg 1a Nang

Bang 5. Nang sudt (t4n/ ha) ctia cic giong lia khdo nghiém nhém lda thom vy hé thu 2018

biém khao nghiém
Cac giong lua | Tién Giang An Can Kién Tay Trung

TT thom Giang Tho Giang Ninh binh
1 LTh 31 4,63 6,32 6,15 4,79 5,00 5,38
2 HATRI 10 4,47 5,06 5,39 4,86 391 4,74
3 Nang Hoa 9 4,56 5,42 5,07 4,73 3,87 4,73
4 GKG 30 4,62 4,23 4,21 5,31 4,17 4,51
5 STP1 3,33 4,69 2,95 4,79 4,01 3,95
6 VD 20 4,00 3,09 3,24 3,93 3,87 3,63
7 Gia Loc 102 3,70 4,19 2,43 4,27 3,33 3,59

CV% 6,70 4,50 5,30 1,60 14,50

LSD s 0,50 0,38 0,40 0,95 1,11

Bang 6. Két qua chat lrgng, kich thudc ctia bo giong lua dic san vu dong xuan 2016-2017 tai Vién Nghién ctru
Nong nghiép Cong nghé cao PBSCL

STT Tén giong Dai/ rong % gao luc % gao trang % gao nguyeén
1 KDM105 3,37 78,3 67,6 50,3
2 OM 4900 3,39 76,9 65,2 50,5
3 HATRI 10 3,40 78,3 66,1 61,6
4 OM7347 3,46 79,2 66,6 51,2
5 Nang Hoa 3,44 78,8 65,2 37,8
6 VD20 3,47 78,9 66,3 48,8

Pa tién hanh phan tich kich thuoc hat va chat Dong HATRI 10 cho ty 1¢ gao trang va nguyén cao
luong xay cha ctia giong laa HATRI 10 voi hai giong nhat (Bang 6). Trong vu he thu 201? glong HATRI 10
d6i ching. cho ti 1&é gao nguyén cao hon giong do6i ching la
Nang Hoa 9 (Bang 7), diéu nay rat quan trong doi voi

Pham chat xay cha cia cic dong duoc quyét giéng lia phuc vy xudt khau.

dinh boi ty 1é gao trang va gao nguyén, cac dong c6
ty le gao trang cao thuong cho ty 1é nguyén cao.
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Bang 7. Chat luong gao ctia giong HATRI 10 trong vu HT 2008

TT | Giong Ty lé xay xat (%) Kich thuoc hat Bac | Do Nhén xét
Gao | Gao | Gao |Gao| Dai | Rong | D/R | bung | tring
ltec |tring| nguyén | tdim | (mm) | (mm) (%) (%)
I |Nhom giong laa cai tién (Indica)
Dep, hat thon dai,
khong bac bung, trang
1 |OM464 | 78,7|66,2| 58,5 78 | 7,31 | 2,15 3,4 7,4 54,7 |sang
Dep, hat thon daij,
khong bac bung, trang
2 |OM 473 76,7 | 67,1 53,8 [13,3| 7,34 | 2,05 3,6 1,3 55,0 |sang
Dep, hat thon daij,
khong bac bung, trang
3 |LHT5457| 81,2 | 67,8 | 58,9 89 | 7,08 | 2,06 3,4 2,4 56,6 |sang
Nang Hoa Dep, hat thon dai, it
4 19 770665 | 53,3 [133| 694 | 2,01 3,5 1,5 487 |bac bung
Dep, hat thon dai, it
5 |HATRI10| 78,3 | 70,4 | 62,7 7,7 | 6,97 | 2,22 3,1 6,0 42,8 |bac bung, soc lung

16

HAau hét cac dong co hat gao thon dai dap tng
duoc tieu chuan xuat khau (> 6,7 mm). Gao HATRI
10 rat dep, hat gao trong, rat it bac bung, mém com,
déo (amylose < 20%), dic biét giong nay c6 mui thom

banh gia pham chat cac giong trinh dién tiép tuc
duoc thuc hién trong vu hé thu 2017, két qua thu
duoc trinh bay & bang 8 cho thay, HATRI 10 cho ty le
gao0 nguyén cao, gao it bac bung, ham luong amylose
trung binh thap, com déo, c6 mui thom. Ham luong
protein HATRI 10 rat cao (8,9%), cao hon so véi cac

giong khac.

Bang 8. Két qua d4anh gia mui thom, ham lheong
protein va phytic acid cta c4c giéng lda c6 trién vong

vu hé thu 2017 tai Vién Nghién cttu Nong nghiép

Cong nghé cao PBSCL
Teén dong| Muithom |Protein|Ham luong
(cap) (%) |phytic acid
Cam| Gao |La (cap)
trang
HATRI10| 1 1 |1] 89 2
KDM 105 | 2 2 2 7,8 2
OM7347 0 0 |0] 86 2
Béng 9. Phan tng riy nu va dao 6n va riy nau trén giong trién vong vu he thu 2017
Ray nau (cap) Dao 6n (cap)
Dong xuan He thu Dong xuan Hé thu
Ten giong Nha Ngoai Nha Ngoai Nha Ngoai Nha Ngoai
lui dong ludi doéng lu6i dong lu6i doéng
HATRI 10 3 3 3 3 3 3 3 5
IR 24 9 7 9 7 9 9 9 9
TN1 9 9 9 9 3 5 5 1
Pth33 5 1 3 3 3 7 7 9
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Vu heé thu 2017 trong diéu kién ngoai dong va
nha luéi HATRI 10 phan tmg v6i ray nau va dao on
dao dong & cap 3-5 (Bang 9). Két qua nay cho thay
giong thé hién & muc hoi khang dén hoi nhiém ray
nau va dao on.

4. THAO LUAN

Giong lua HATRI 10 duoc lai tao tir t6 hop lai
OM 7347/KDM 105//0M 7347, trong d6 OM 7347
la giong c6 tinh chong chiu han t6t tuy nhién con
nhiéu nhuoc diém khi trong trong vu hé thu. Gidéng
KDM 105 c6 chat luwong tot va thom com tuy nhién 1a
giong dai ngay. Giong HATRI 10 thira huéng ca hai
tinh trang cta bo va me. Trong khao nghiem Quéc
gia khi dua trong & 5 diém khac nhau da ghi nhan
HATRI 10 1a giong laa c6 ning suat trung binh cao va
thich hop tai nhiéu dia diém. Dac biét 1a khi so sanh
voi ca hai giong dung lam d6i chimg 1a Nang Hoa 9
va DS 20, HATRI 10 rat 6n dinh vé nang suat khi
tréng tai nhitng dia diém khac nhau dac biét 1a trong
vu HT. Vé phdm chat giong HATRI 10 c6 ti le gao
nguyén cao hon giong doi chung. Pay 1a uvu diém
trong viéc nang cao gia tri phuc vu cho xuat khau.
Ngoai ra giong nay c6 mui thom én dinh, rat can cho
co cau giong lua thom dang khan hiém tai mién
Nam.

5. KET LUAN

Thong qua lai hoi giao cai tién phoi hop voi chi
thi phan tr da chon ra HATRI 10 h¢i tu nhiéu dic
tinh quy nhu: mui thom, nang suét cao va ham lwong
amylose thap. Giong lia HATRI 10 c¢6 uwu diém la
giong dic san, ngan ngay (95-100 ngay), ctng cay, dé
nhanh khoé, ning suat cao (5-8 tdn/ha), gao déo

(amylose: 19-20%), ngon com, thom (cap 1). HATRI
10 phu hop & nhiéu ving dat khac nhau, c6 kha niang
chong chiu duoc bénh vang va lun xoan 14. HATRI 10
c6 thé dua vao gieo trong rong rai & khu vuc DPBSCL.

LOI CAM ON

Tdc gid chin thanh cam on Bo Khoa hoc vi
Cong nghé va Chuong trinh T3y Nam b tai tro kinh
phi cho nghién ctru nay.
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HATRI 10 - A PROMISING RICE VARIETY

Nguyen Thi Lang, Bui Chi Buu

Summary

The new advances are applied to production, especially by the method of molecular indicators in
collaboration with by improved method are made to the same breeder together many desirable genes from
OM7347 with KhaowdawMali 105. The same time has grown 10 HATRI in group A2 (on 95-100). Height
110-105 cm and panicle length 25-28 cm. Compared to other lines, the number panicle/hill average (11
panicle). The number of filling from 148.3. However on a number of fertile land, the number of
seeds/panicle are also reaching 192.5 seeds. Weight of 1000 seeds reached 27.8 g. Reviews on harvest
index (HI), HATRI 10 worth the relatively high HI, gaining 0.58. Productivity of HATRI 10 has great
potential in the winter-spring season, but often for low productivity in the summer. The yield 8.13 tonnes/ha
of winter-spring season and 5.40 ton/ha in wet season. This is just like having wide adaptability, stable yield,
should it be maintained quite long in production in the Mekong delta ,

Keywords: Genetic, plant breeding, marker-assisted selection, Microsatellite, Orysa sativa. L.

Nguoi phan bién: GS.TSKH. Tran Duy Quy
Ngay nhan bai: 31/5/2019
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XAC BINH ANH HUGNG CUA NHIET B0 VA ANH SANG
TRONG XU LY RA HOA TRAI VU CHO THANH LONG
RUOT TRANG (Hylocereus undatus (Haw.) Britt. and
Rose) TAI BiNH THUAN VU BONG XUAN 2018-2019

TOM TAT

Nguyén Quang Thach’2, Ngé Minh Diing"3

Nghién ctru nay nhdm muc dich 1am r6 vai tro cia 4nh sang va nhiét do trong qua trinh xt ly ra hoa trai vu
cho thanh long tréng tai Binh Thuan vy déng xuan 2018-2019, dong thoi xac dinh thoi luong chiéu sang dé
vita kich thich ra hoa trai vu vira gidm gia thanh san xuat. Cac thi nghiém duoc tién hanh tai Binh Thuan ti
thang 10/2018-3/2019, trén giéng thanh long ruét traing (Hylocereus undatus (Haw.) Britt. and Rose). Cac
loai dén compact chuyén dung 20W, compact thuong 20W, dén soi dot 40W, dén héng ngoai 100W va deén
LED 11W duoc sit dung dé chiéu sang bd sung trong 17 dém lién tuc, voi cac thoi luong khac nhau. Két qua
da lam ro vai tro quyét dinh ctia anh sang khi xtt Iy ra hoa trai vu va nhiét do c6 anh huong tich cuc, nang
cao tac dung x Iy ra hoa bang chiéu sang. Nghiém thitc xtt Iy ra hoa trai vu c6 hiéu qua cao nhat Ia chiéu
sang bang dén compact chuyén dung CFL-20W NN R (3,5 gio, chiéu sang tir 0:00-3:30), s6 nu/cay tuong
duong voi xtt Iy biang dén soi dot, trong khi, cay khong chiéu dén (doi chimg) va chiéu dén héng ngoai

100W (budc séng héng ngoai) khong c6 nu.

Tt khoa: Thanh long, trdi vu, chiéu dén ngat quang, thoi lirong.

1. BAT VAN BE

Cay thanh long 1a cay c6 phan tng anh sang, can
c6 ngay dai (hay dém ngan) dé phan hoa mam hoa.
Trong diéu kién vu hé (tir thang 3 dén thang 9), thoi
gian chiéu sang trong ngay la dai (hay thoi gian dém
ngan) thich hop cho thanh long ra hoa. Tir thang 10
dén thang 3 nam sau, thoi gian chiéu sang trong
ngay & nudc ta ngan (hay thoi gian dém dai) nén cay
khong ra hoa duoc (Nguyén Van Ké, 1997). Mot s
nghién ctru diéu khién thanh long ra hoa trai vu tién
hanh & Pai Loan (J. Y. Fan 2010, H. Su 2005, C. R.
Yen va F. R. Chang 1997), Viet Nam (Nguyén Vin
Hoa, Nguyén Hiru Hoang, M. C. John va Nguyén
Minh Chau 2008) va Thai Lan (P. Saradhuldhat, K.
Kaewsongsang va K. Suvittawat 2009) da chi ra rang:
c6 thé kich thich ra hoa trai vu bang chiéu sang bé
sung vao ban déem (pha dém dai thanh hai dém ngéan
— night break treatment) hodc xit Iy chat diéu tiét
sinh trudng trong d6 xit Iy bang cach chiéu sang cho
két qua tot hon. Bién phap xt ly ra hoa bang chiéu
sang ngat dém da duoc ap dung & qui moé thwong mai
& nhiéu noi tai Pai Loan voi khuyén cao chiéu sang

' Pai hoc Nguyén Tit Thanh
2 Hoc vién Nong nghi¢p Viét Nam
? Vién KHKT Néng nghiép mién Nam

bon gio bang bong dén soi dot 75-100W tir 22:00 toi
dén 2:00 sang dem lai két qua tot nhat.

Tiéu chuin nganh cta Bo Nong nghiép va PINT
ban hanh nam 2006 vé quy trinh ky thuat tréng,
cham séc, thu hoach thanh long phuc vu xuat khau
quy dinh st dung loai bong dén tron soi dot 75-100W
voi khoang cach hop ly tir bong dén dén canh thanh
long la 0,5-1,0 m, chiéu tr 610 gio/dém trong
khoéang 15-20 dém dé xt ly thanh long ra hoa vao vu
dong. Véi dién tich trong thanh long ctia Viét Nam la
59.899 ha (Bo Nong nghiép va PTNT, 2019), trong d6
dién tich dat tiéu chudn xtt ly ra hoa chiém 70%,
luong dién nang tiéu thu 1a rat lon. Viéc nghién ctru
xac dinh loai dén thich hop dé xt ly ra hoa thanh
long tiét kiem dién nang 1a van dé buc thiét co y
nghia khoa hoc va thuc tién rat cao. Cac tac gia
Nguyén Quang Thach, Ngo Minh Ding, Nguyén
Doan Thang va cs dua trén co so cta hoc thuyét
phytochrome vé quang chu ky ctia su ra hoa (Taiz, L.
va E. Zeiger, 2002) da nghién ctu thanh cong va dé
xuat duoc dén huynh quang chuyén dung diéu khién
st ra hoa cta thanh long la dén compact CFL
20WNN R. Beén duoc ché tao co ty 1¢ anh sang ving
dd (660 nm) va d6 xa (730 nm) dem lai hiéu qua tot
khi xtt ly. Trén cay thanh long ruét trang tai Binh
Thuan, chiéu sang bang dén chuyén dung compact
CFL 20WNN R 11 gi¢ va ngat quang 30 phut cho so6
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nu trén cay cao nhat. Trén cay thanh long ruot doé tai
Tién Giang, chiéu sang 7 gio 30 phut va ngat quang
30 phut cho s6 nu trén cay tuong duong véi doi
ching chiéu deén soi d6t (Nguyén Quang Thach, Ngo
Minh Diing va cs, 2016, 2017).

Tuy nhién, do thoi gian xit 1y ra hoa trai vu cho
thanh long & Viét Nam vao dung vu dong, nhiét o
ngdy va dem thdp, st dung dén huynh quang
compact tuy tiéu thu dién it nhung téa nhiét thap so
voi dén soi dot co thé gay anh hudng bat loi dén két
qua xt ly. Bén canh d6, viéc xac dinh ro vai tro cu
thé cia 4nh sang va nhiét do trong xt ly ra hoa trai
vu cho thanh long ciing 1a ciu hoéi chua dugc giai
quyét triet @€ do rat kho b tri cac thi nghiém loai trir
cac yéu to nhiét do va anh sang trén cay trong ngoai
tu nhién. Pay ciing chinh la muc tiéu trong nghién
ctru nay thong qua viéc st dung dén hong ngoai chi
phat nhiét ma khong phat sang (tia c6 pho tac dong
quang hop va tac dong dén phytochrome), tién hanh
tai Binh Thuan vu déng xuan 2018 — 2019 trén gidng
thanh long ruot traing (Hylocereus undatus (Haw.)
Britt. and Rose).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit lieu nghién ctru
2.1.1. Doi turong nghién ciu

Cay thanh long ruot trang 8-9 nam tudi, dang
cho thu hoach én dinh tréng tai Binh Thuan.

2.1.2. Dung cu/véit liéu

Cac bong den: compact chuyén dung cho thanh
long CFL-20W NN R, compact thuong 20W, soi dot
40W, dén hong ngoai 100W trong cac thi nghiém do
Cong ty Co phan Bong dén Phich nu6c Rang Dong
san xuat va c6 san trén thi truong. Bong deén CFL -
20W NN R 1a béng den chuyén dung cho thanh long
da duoc cong nhan 1a tién bo ky thuat co phé anh
sang 660-730 nm.

Bong dén LED c6 phé anh sang 1a 660 nm, 730
nm, do Cong ty Jang Su (Trung Qudc) san xuat.

béng hd hen gio tu dong md va tat, dam bao
chinh x4c so gio chiéu sang da thiét lap.

2.2. biéu kién dong ruoéng nghién ciru

Vuon co cac dac diém thé nhuong, cao do,
nguon nudc twdi, giong, dic diém canh tac... dai dién
cho vung trong thanh long dia phuong. Vu truédc
chiéu dén compact 20W, ky thuat chi€éu dén: bong
cach bong 1,5 m, két qua chiéu dén: 25-35 canh ra

nu/cay. Chi tiét quy trinh canh tac: sau thu hoach
(trude khi chiéu dén 2 ngay) tia canh, lam co6. Bon
phan chuéng va phan NPK theo ham lugng nhu sau:
Phan chuéng: 30 kg/cay; NPK (20-20-20): 200 g/cay.
Phun kht ndm bang mot s6 thudc cé hop chat
mancozeb, kém. Nang suat chat luong qua vu truoc
binh thuong.

Mboi thi nghiém déu chiéu lién tuc 17 dém va co
s6 gio chiéu khac nhau tiy thi nghiém cu thé. Cac
bong den duoc treo gitra hai hang thanh long véi mat
do 1.200 bong/ha.

Thi nghiém duoc tién hanh qua 4 vu chiéu dén:
25/10/2018-9/11/2018; 27/11/2018-11/12/2018;
24/12/2018-7/1/2019 va 29/1/2019-12/2/2019 trén
cung diéu kién canh tac nhu trén.

Cac thi nghiém c6 cac nghiém thic, moi nghiém
thirc c6 12 cay, duoc bé tri theo kiéu RCBD véi 4 lan
lap lai. Theo doi so6 liéu trén 6 cay.

2.3. Phuong phap bé tri thi nghiém nghién ctru

2.3.1. Khdo sat anh huong cua anh sang va nhiét
do dén surra hoa cua thanh long

Thi nghiém tién hanh 2 1an, trén cay thanh long
cung tudi. Thi nghiem duoc b6 tri khoi ngau nhién
day da (RCBD) voi 8 nghiém thic (NT) va 4 1an lap
lai, bao gom:

NT 1: boi chitng (khong chiéu dén).

NT 2: Chiéu dén hong ngoai 100W.

NT 3: Chiéu dén LED 660 nm 11W.

NT 4: Chiéu dén LED 730 nm 11W.

NT 5: Chiéu dén LED 660 nm + dén hong ngoai
100W.

NT 6: Chiéu dén LED 730 nm + dén hong ngoai
100W.

NT 7: Chiéu dén compact chuyén dung 20W.

NT 8&: Chiéu dén compact chuyén dung 20W +
deén hong ngoai 100W.

Cach thuc phap tién hanh:

Cac nghiém thic duoc treo dén gitta 2 hang;
rieng cac nghiém thuc 5, 6, 8 cac dén hong ngoai
treo gitta cac dén chiéu sang trén cing hang. Chiéu
lién tuc 17 dém va moéi dem chiéu 10 gio (tir luc 19:00
dén 5:00 ngay hom sau). Sau d6 ngung chiéu sang va
quan sat s6 canh ra nu, tdng s6 nu trén cay thanh
long (6 cay).
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2.3.2. Khao sat thori lrong chiéu sang anh huong
dén swra hoa cua thanh long

Tt thi nghiém x4c dinh loai dén, tién hanh va
chiéu dén compact chuyén dung 20W + dén hong
ngoai 100W véi cac thoi luong gio chiéu sang khac
nhau.

Thi nghiém duoc b6 tri khoi ngau nhién day da
(RCBD) véi 9 nghiém thic (NT) va 4 lan lap lai, bao
gom:

NT 1: Chiéu 0,5 gi¢ (tir luc 0:00 dén 0:30); NT 2:
Chiéu 1,0 gio (tix lac 0:00 dén 1:00); NT 3: Chiéu 1,5
gior (tir lac 0:00 dén 1:30); NT 4: Chiéu 2,0 gio (tur luc
0:00 dén 2:00); NT 5: Chiéu 2,5 gio (ttr Iuc 0:00 dén
2:30); NT 6: Chiéu 3,0 gio (tir luc 0:00 dén 3:00); NT
7: Chiéu 3,5 gio (ttr luc 0:00 dén 3:30); NT 8: Chieéu
4,0 gio (tir lac 0:00 dén 4:00); NT 9: Chiéu 10,0 gio
(ttr Iac 19:00 dén 5:00 ngay hom sau) (doi ching).

Phuong phap tién hanh:

Cac nghiém thitc dugc treo dén gita 2 hang.
Chiéu lién tuc 17 dém. Sau d6 ngung chiéu sang va
quan sat s6 canh ra nu, téng s6 nu trén cay thanh
long (6 cay).

2.3.3. Khao sat loai den va thori luong chiéu sang
dnh huong dén swrra hoa cua thanh long

Tir két qua nghién ctru loai den, thoi lwong chiéu
sang tién hanh thi nghiém tiép theo.

Thi nghiém duoc bé tri khéi ngau nhién day du
(RCBD) voi 5 nghiém thite (NT) va 4 lan 1ap lai, gom
cac nghiém thic sau:

NT 1: Chiéu dén LED 660 nm 11W; NT 2: Chiéu
den compact thuong 20W; NT 3: Chiéu dén compact
chuyén dung 20W; NT 4: Chiéu dén compact chuyén
dung 20W + deén hdong ngoai 100W; NT 5: Chiéu dén
soi dot 40W.

Cac nghiém thtc duoc treo dén gitta 2 hang.
Chiéu lién tuc 17 dém va méi dém chiéu 3 gio 30
phut. Sau d6 ngung chiéu sang va quan sat sé canh
ra nu, tong so nu trén cay thanh long (6 cay).

Céc chi tiéu theo doi- Theo doi thu thap so lieu
trén 6 cay: S6 canh ra nu (canh); s6 nu/canh (nu);
téng s6 nu/cay (nu).

Phurong phap xir Iy s0'liéu cho cdc thi nghiém

S6 lieu duoc xtr ly thong ke theo chuong trinh
phan mém SAS 9.1.

3. KET QUA VA THAO LUAN

3.1. Khao sat anh hudng ciia anh sang va nhiét
d6 dén sy ra hoa ctia thanh long

Bang 1. Anh hudéng ctia cac loai dén chiéu sang dén s6 nu hoa ciia thanh long tai Him Thuan Nam, Binh
Thuén tir thang 10-12/2018

. , S6 canhranu | S6 nu/canh | Téng s6 nu/cay

Nghiem thic (canh/cay) (nu) (nuw)
NT1 boi chimg (khong chiéu deén) 0,0 0,0 0,0
NT2 Chiéu den hong ngoai 100W 0,0 0,0 0,0
NT3 Chiéu dén LED 660nm 11W* 9,2¢ 1,1¢ 11,0
NT4 Chiéu dén LED 730nm 11W 7,5¢ 1,3¢ 10,0
NT5 | Chiéu déen LED 6?%1(1)@ + den hong ngoai 13.8" 1,40 19,0
NT6 | Chiéu den LED 73;(())1(;% + den hong ngoai 13.3" 1,40 17,0
NT7 | Chiéu dén compact chuyén dung 20W 15,2P 1,6° 26,0

NT8 | Chiéu dén compact chuyén dung 20W + . .
deén hong ngoai 100W 23,5 19 45,0

CV (%0 8,7 9,1

LSDy 5 2,00 0,21

Ghi chu: Céc trung binh cung ky tir khong khac biét co y nghia ¢ muic x4c sudt p<0,05
* Xir Iy thong ké tir NT3 dén NTS, NT1 va NT2 khong xir Iy thong ké

Két qua & bang 1 cho thay:

20

NT1: hoan toan khong xuat hién hoa, diéu nay
khang dinh dé xt ly ra hoa trai vu trén cay thanh
long can phai chiéu sang b6 sung.
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NT2: chiéu bé sung bang dén héng ngoai 100W
(c6 budc séng hoéng ngoai ( >750 nm-1.000 nm),
khong phat sang phé tac dong phytochrome): cay
thanh long khéng c6 hoa.

Hiéu qua xtt Iy thé hién qua cac chi tiéu: s6 canh
ra nu, s6 nu canh va téng s6 nu trén cay & cac
nghiém thtc con lai theo trat tu tir cao dén thap la:
NT8>NT7>NT5>NT6 >NT3>NT4. Két qua nay khing
dinh & tat ca cac nghiém thttc c6 xtt Iy anh sang ngat
dém déu cho ra hoa trai vu va mic do ra hoa phu
thudc vao cac loai dén xit Iy anh sing khac nhau.
beén compact chuyén dung cho két qua xtr Iy cao hon
cac loai dén compact hay céac loai dén LED c6 phé
don 660 nm hay 730 nm. Cac dén compact hay den
LED don 660 nm hay 730 nm khi duoc xt ly két hop
voi dén hong ngoai thi cho hiéu qua xtr Iy cao hon
han. Dac biét nghiém thic xit ly dén compact CFL -
20W NN R chuyén dung cho thanh long két hop voi
dén hong ngoai 100W cho két qua cao nhat: dat 45
nu/cay trong khi & nghiém thac chi chiéu den
compact chuyén dung s6 nu chi dat 26 nu/cay.

Thi nghiém trén da khang dinh vai tro ctia anh
sang trong xu ly ra hoa trai vu cho cay thanh long.

Khong cé anh sang du & cuong do thap khong thé
gay tac dong dén su hinh thanh hoa.

20
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Hinh 1. Anh huéng ciia c4c loai dén chiéu sang dén
s6 nu hoa ctia thanh long tai Him Thuan Nam, Binh
Thuan tir thang 10-12/2018

Két qua theo doi nhiét do cac viung khac nhau
ctia cay dudi tic dong cta cac loai dén chiéu sang
khac nhau:

Dé 1am ro vai tro ctia nhiét do trong qua trinh xt
ly, da tién hanh theo doi dién bién ctia nhiét do phan
b6 & cac viing khac nhau ctia cay ¢ cac nghiém thirc
chiéu sang khac nhau (Bang 2).

Bang 2. Theo doi nhiét d¢ tai cac vi tri khac nhau cia cac loai dén chiéu sang cho thanh long tai Him Thuan
Nam, Binh Thuan tir thang 10-12/2018

Vi tri do cach bong dén (°C), luc 20h
oy . Gitra bon Sat ci

Nghiém thic Sa(thl"Onfr:)en dén va céfr thanh loyng

(~50 cm) (~100 cm)
NT1 |beoi ching (khong chiéu dén) (nhiét do dong ruong) 28 28 28
NT2 |Chiéu dén hong ngoai 100W 37 32 30
NT3 |Chiéu dén LED 660nm 11W 29 28 28
NT4 |Chiéu dén LED 730nm 11W 29 28 28
NT5 |Chiéu dén LED 660nm + dén hong ngoai 100W 37 31 30
NT6 |Chiéu dén LED 730nm + dén hong ngoai 100W 37 32 29
NT7 |Chiéu dén compact chuyén dung 20W 29 28 28

NT8 |Chiéu dén compact chuyen dung 20W + dén hdng

ngoai 100W 37 32 30

Két qua trinh bay & bang 2 cho thdy: cac loai dén
compact chuyén dung (NT7), dén LED don phd 660
nm, 730 nm (NT3, NT4) gin nhu khong lam thay
doi nhiét do moi truong quanh cay thanh long (dao
dong quanh 28°C) trong khi dén hong ngoai cé tac
dung nang nhiét 3o méi truong 1én mot cach ro rét:
Nhiet do vung sat bong deén tang tir 28°C lén 37°C,

vung cach bong 50 cm lén 32°C, viing sat cay thanh
long leén 30°C. Khi chiéu dén hong ngoai két hop voi
cac den xtr Iy chiéu sang ra hoa cho cay, nhiét d6 moi
truong duoc tang lén cho du dang & mua dong. Két
qua xit ly ra hoa tang lén mot cach dang ké. S6 nu
trén cay & nghiém thic chiéu déen LED 660 nm 1a 11
nu/cay tang lén 19 nu/cay khi duoc chiéu bo sung
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voi dén hong ngoai. DPac biét khi chiéu dén compact
chuyén dung va bé sung v6i dén hong ngoai s6 nu
trén cay tang tir 26 1én 45 nu/cay.

Tt két qua ctia hai thi nghiém trén c6 thé khang
dinh anh sang co vai tro quyét dinh trong xtr ly ra
hoa trai vu ctia thanh long nhung nhiét do c6 anh
huodng tich cuc dén két qua ra hoa. Nguoi san xuat co
thé Iia chon nghiém thtec xit ly t6i wu nham tiét kiém
dién nang va thu duoc s6 nu toi thich (canh qua
nhiéu nu phai tia bo).

3.2. Khao sat thoi leong chiéu sang anh huéng
dén su ra hoa ctia thanh long

Sau khi c6 két qua lua chon loai dén cho s6 nu
nhiéu nhat (dén compact chuyén dung 20W + den
hong ngoai 100W) thich hop cho viéc xit Iy ra hoa,
thi viéc xac dinh thoi luong chiéu sang thich hop la
rat can thiét dé dat hiéu qua toi wu.

Két qua & bang 3 cho thiy s6 gio chi€u sang
cang giam thi s6 nu cang it, twong tng v6i s6 canh co
nu ciing thap. Nhu vay, chiéu 3,5 gio (tir luc 0:00 dén
3:30) bang den compact chuyén dung 20W + den
hong ngoai 100W cho s6 nu trén cay thich hop nhat.

Bang 3. Anh hudng cua thoi leong chi€u sang khac nhau dén sy ra nu hoa ctia thanh long tai Him Thuan
Nam, Binh Thuin tir thang 11-12/2018

. , S6 canhranu | SO nu/canh | Téng s6 nu/cay
Nghiem thc (canh/cay) (nu) (nuw)
NT1 | Chiéu 0,5 gid (ttr lac 0:00 dén 0:30) 3,5¢ 1,2¢ 5,0
NT2 | Chiéu 1,0 gid (tt lac 0:00 dén 1:00) 4,1¢ 1,6¢ 7,0
NT3 | Chiéu 1,5 gid (ttr lac 0:00 dén 1:30) 4,2¢ 1,5¢ 8,0
NT4 | Chiéu 2,0 gio (tir lac 0:00 dén 2:00) 6,5¢ 1,3¢ 8,0
NT5 | Chiéu 2,5 gid (ttr lac 0:00 dén 2:30) 4,8° 1,9 9,0
NT6 | Chiéu 3,0 gid (ttr lac 0:00 dén 3:00) 14,3° 14¢ 20,0
NT7 | Chiéu 3,5 gid (ttr lac 0:00 dén 3:30) 24,22 1,6¢ 39,0
NTS8 | Chiéu 4,0 gid (tir lac 0:00 dén 4:00) 19,52 2,22 42,0
NT9 | Chiéu 10,0 gio (tir lac 19:00 dén 5:00
ngay hom sau) (doi chimg) 19,82 2,7 52,0
CV (%) 11,7 13,2
LSD o5 4,82 0,52

Ghi chu: Céc trung binh cung ky tir khong khac biét co y nghia ¢ muic x4c sut p<0,05

3.3. Khao sat anh hudéng cua loai dén véi thoi
luong chiéu sang thich hop dén su ra hoa ctia thanh
long

Xét vé hieu qua kinh té, viec chiéu sang két hop
voi dén hong ngoai c6 lwong tiéu thu dién nang lon.

Do vay, viéc khao sat cac loai dén khac nhau véi thoi
lwong chiéu sang da xac dinh lam giam chi phi 1a rat
can thiét. Két qua duoc thé hién & bang 4.

Bang 4. Anh huéng ctia dén chi€u sang khac nhau dén su ra hoa ciia thanh long tai Him Thuan Nam, Binh

Thuén tir thang 1-2/2019
. , S6 canhranu | So6 nu/canh | Téng s6 nu/cay
Nghiem thc (canh/cay) (nu) (nuw)
NT1 | Chiéu dén LED 660nm 11W 4,7¢ 1,2° 7,0
NT2 | Chiéu dén compact thuong 20W 15,9° 1,72 28,0
NT3 | Chiéu dén compact chuyén dung 20W 25,1 1,8 49,0
NT4 | Chiéu dén compact chuyén dung 20W + . .
den hong ngoai 100W 443 21 82,0
NT5 | Chiéu dén soi dot 40W 27,5 2,02 55,0
CV% 12,7 11,1
LSD g0 11,9 0,47

Ghi chu: Céc trung binh cung ky tir khong khac biét co y nghia ¢ muic x4c sudt p<0,05
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S6 lieu & bang 4 cho thay trir dén LED cho s
canh ra nu thip (trung binh 4,7 canh trén cay tuong
ung voi s6 nu la 7 nu/cay), cac loai dén compact
thuong, compact chuyén dung, dén soi dot déu cho
két qua tot (tir 28 nu/cay dén 55 nu/cay) trong do
két qua tot nhat van thuoc vé nghiém thirc c6 chiéu
deén hong ngoai bé sung. Tuy nhién, dién ning tiéu
thu ctia dén hong ngoai gap 5 lan dén compact, gap
2,5 1an den soi dot, nén ting gia thanh san xuat.

Nhu vay, dén compact chuyén dung CFL-20W
NN R v6i thoi gian chiéu bé sung 1a 3,5 gio/dém
(chiéu tir luc 0:00 dén 3:30), lién tuc trong 17 dém la
thich hop nhat cho diéu khién ra hoa trai vu do6i voi
thanh long rudt trang tai Binh Thuan. Nghiém thtc
nay cho hiéu qua kinh té cao nhat.

4. KET LUAN BE NGHI

4.1. Két luan

Anh sang ¢6 vai tro quyét dinh trong xtt ly ra hoa
trai vu cho thanh long. Yéu t6 nhiét d¢, tuy khong
mang tinh quyét dinh nhung c6 tac dong hoé tro, lam
tang thém s6 canh mang nu va sé nu trén canh.

Xt 1y ra hoa trai vu cho thanh long ruét trang
bang dén compact chuyén dung CFL-20WNN R két
hop véi dén hong ngoai 100W cho s6 canh ra nu va
nu trén cay cao nhat, lan luot 23,5 (canh mang
nu/cay) va 45 (nu/cay). So6 nu trén cay tiang toi 176%.
Tuy nhién dé xir ly ra hoa trai vu c6 hiéu qua kinh té
can chon lia nghiém thirc xtt Iy c6 luong dién ning
tiéu thu phu hop.

Xtr ly ra hoa trai vu cho cay thanh long bang dén
compact chuyén dung voi thoi luong 3,5 gio (chiéu tir
luc 0:00 dén 3:30), lién tuc trong 17 dém thi cho s6
canh ra nu va nu trén cay thich hop nhat, dem lai
hiéu qua kinh té cao nhat.

4.2. bé nghi

Cho ap dung két qua trén va tiép tuc thuc hién
trén cac giong thanh long khac & cac vung sinh thai
khac nhau.

TAI LIEU THAM KHAO

1. B Nong nghiép va PTNT, 2006. Thanh long -
Quy trinh ky thuat trong, cham soc, thu hoach phuc
vu xuat khau. 77éu chuan nganh: 10TCN 637:2006.

2. Bo Nong nghiép va PTNT, 2019. Hién trang va
dinh huéng phat trién bén vimg cdy dn qua cac tinh

phia Nam. Hoi nghi: Thiic diy phat trién bén vimg
cdy an qud cdc tinh phia Nam. Ngay 15/3/2019.

3. H. Su, 2005. Effects of Photoperiod and
Pruning on OffSeason Production in Piataya
(Hylocereus spp). Master thesis, National Pingtung
University of Science and Technology, Taiwan.

4.].Y. Fan, 2010. Studies on forcing culture and
storage in pitaya (Hylocereus spp. Master thesis.
Pingtung University of Science and 7Technology
Taiwan.

5. Ng6 Minh Dung, Truong Thanh Hung, Ngo
Thi Lam Giang, Nguyén Doan Thing, Nguyén
Quang Thach, 2016. Xac dinh dén compact chiéu
sang chuyén dung diéu khién ra hoa cho cay thanh
long (Hylocereus undatus (Haw.) Britt. and Rose).
Tap chi Nong nghiép va PTNT, 11/2016: 16-24.

6. Ngo6 Minh Dung, Truong Thanh Hung, Ngo
Thi Lam Giang, Nguyén Doan Thing, Nguyén
Quang Thach, 2016. Xay dung quy trinh chiéu sang
thich hop ctia dén compact chuyén dung diéu khién
ra hoa cho cay thanh long (Hylocereus undatus
(Haw.) Britt. and Rose). 7ap chi Khoa hoc Cong
nghé Nong nghiép Viét Nam - Vién Khoa hoc Néong
nghiép Viét Nam (VASS), 12/2016: 59-66.

7. Ngo6 Minh Diing, Nguyén Quang Thach, 2017.
Anh hudng ctia den chiéu sang dén su ra hoa trai vu
cua thanh long (Hylocereus undatus (Haw.) Britt.
and Rose). Ky yéu Hoi thao khoa hoc Sinh Iy Thirc
vét todan quoc voi chu dé: Sinh Iy thuc vat ung dung
trong nong nghiép cong nghé cao, lan thir 2 nam
2017. NXB Nong nghiép 2017, 184-189.

8. Nguyén Quang Thach, Ng6 Minh Ding, Ngo
Thi Lam Giang, Truong Thanh Hung, Nguyén DPoan
Thang, Nguyén Van Trinh, Duong Pic Duy, 2017.
Dén huynh quang compact chuyén dung va quy trinh
lap dat, st dung trong diéu khién ra hoa cho cay
thanh long (Hylocereus undatus (Haw.) Britt. and
Rose). Quyét dinh 380/QD-TT-CCN  ngdy
16/10/2017 cua Cuc truéng Cuc Trong trot, Bé Nong
nghiép & Phat trién nong thon vé cong nhan 14 tién
bo ky thuit cho cong trinh: TBKT 01-67:
2017/BNNPTNT.

9. Nguyén Van Hoa, Nguyén Hiru Hoang, M. C.
John and Nguyén Minh Chau, 2008. Developing GAP
systems for dragon fruit producers and exporters in
Binh Thuan and Tien Giang provinces. Proceeding of

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2019 23



KHOA HOC CONG NGHE

Dragon fruit workshop. Held on 21 July. 2008 in
Binh Thuan, Vietnam.

10. Nguyén Van Ké, 1997. Cay thanh long
(Hylocereus undatus). NXB Nong nghiép.

11. P. Saradhuldhat, K. Kaewsongsang and K.
Suvittawat, 2009. Induced off-Season Flowering by
Supplemented Fluorescent Light in Dragon Fruit
(Hylocereus undatus). ISSAAS Congress 2008
February 23-27, 2009 Bangkok. Thailand.

12. Taiz, L. and E. Zeiger, 2002. Plant
physiology. 3" edition. Sinauer Associates.

13. Yen, C. R. and F. R. Chang, 1997. Forcing
pitaya (Hylocereus undatus Britt & Rose) by
chemicals, controlled day length and temperature.
Proceedings of a Symposium on Enhancing
Competitiveness of Fruit Industry, Taichung District
Agricultural Improvement Station, Taiwan. p. 163-
170.

A STUDY ON THE EFFECT OF TEMPERATURE AND LIGHT TO OF OFF-SEASON FLOWER
FORCING OF DRAGON FRUIT (Hylocereus undatus (Haw.) Britt. and Rose) IN BINH THUAN
WINTER-SPRING CROP 2018-2019

Nguyen Quang Thach’2, Ngo Minh Dung®3
! Nguyen Tat Thanh University
? Vietnam National University of Agriculture

3 Institute of Agricultural Science for Southern Vietnam

Summary

The study aimed at clarifying the role of light and temperature in the process of off-season flower forcing of
dragon fruits planted in Binh Thuan winter-spring crop 2018-2019. The amount of lighting needed to
stimulate off-season flowering with economized production costs was also targetted too. Experiments were
conducted in Binh Thuan from october 2018-march 2019, on white flesh dragon fruit (Hylocereus undatus
(Haw.) Britt. and Rose). CFL-20WNNR compact lamps, compact 20W, 40W incandescent lamps, infrared
lights 100W and 11W LEDs (660 nm and 730 nm) were used for additional 17 consecutive nights, with
different durations. Results obtained from the study showed that light takes a decisive role in dragon off-
season flower forcing whereas temperature is considered as positively additional factor that improve the
impact of lighting at different treatments.The most effective treatment for off-season flowering is lighting
with a special compact light CFL-20W NN R (3.5 hours duration, from 0:00 to 3.30 a.m) with number of buds
emerged per plant equivalent to incandescent lamp while no newly developed was recorded in the control
(no lighting) and illuminate infrared light 100W (infrared wavelength).

Keywords: Dragon fruit, off-season, intermittent lighting, duration.

Nguoi phan bién: GS.TS. Vi Manh Hai
Ngay nhan bai: 19/4/2019
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PHAN TiCH TRINH TU DNA BARCODE CUA MOT sO
MAU BINH LANG BUQC THU THAP TAI VIET NAM

Trinh Viét Nga®2, Nguyén Cao Kiét!, Bui Minh Tri,

Pham Thi Minh Tam?!, Nguyén Hiru H6%, Huynh Vin Biét!

TOM TAT

Nghién cttu nay nham muc dich phan tich ma vach DNA cta 18 mau giong dinh lang duoc thu thap & Viet
Nam. Cac mau dinh lang duoc thu thap tir nhiéu viing khac nhau & Viéet Nam. Mau DNA tinh sach thu thap
tir cAc mau giong sau do duoc khuéch dai voi cac médi matK, rbcL va trnH-psbA. Cac san phdm khuéch dai
sau do duoc giai trinh ty dé phan tich nhitng thay d6i & mtc do cac nucleotide. Cac két qua chi ra ring tat
ca cac mau dinh ling thu thap c6 mic do tuong dong cao va chi c6 khac biét & mot s6 nucleotide. Két qua
cling chi ra ring ving gen matKva rbcL cta dinh ling cé tinh bao ton cao. Trong khi d6 vung trnH-pshA

thuong c6 nhiéu bién déi.

Tu khéa: Pinh ling, DNA barcode, matK, rbcl, trnH-psbA, khac biét di truyén.

1. DAT VAN BE

Cay dinh lang co6 ngudon goc tr vung dao
Polynesie thuoc Thai Binh Duong va phan b6 rai rac &
vung nhiét doi va can nhiét d6i (Vo Van Chi va Tran
Hop, 1999). Cay dinh ling thudc ho Ngi gia bi
(Araliaceae) cung ho voi Nhan sam, la loai cay kha
quen thuoc (Vo Duy Hudn, 1998).

Theo phan loai cia Pham Hoang Ho (2002),
dinh lang bao gém nhiéu loai duoc trong & cac ving
khac nhau. Méi loai lai c6 thanh phan duoc chat va
gia tri duoc liéu khac nhau. Viéc phat hién va so sanh
trinh te gen, su twong dong va khac biét cac
nucleotide ctia cac ving & cac loai dinh liang sé cé gia
tri b6 tro cho cac nghién ctru theo hudng tiéu chuan
héa trong kiém dinh nguyén liéu duoc, gép phan vao
viéc xac dinh timg loai dinh lang dé tranh nham lan
giong cing nhu cac nguon nguyeén lieu thudc con
gap nhiéu kho khan. Dac biét 1a gép phan xac dinh
duogc cac loai co dac diém hinh thai tvong tu nhau
duoc trong & cac vung khac nhau. Vi vay, cac phuong
phap so sanh su trinh tu cac vung gen ho tro xac
dinh cac loai thuc vat dua trén hé gen (DNA) dac thu

ctia chung la nhiém vu cép thiét trong cong tac bao

' Trudng Pai hoc Nong Lam TP. H6 Chi Minh
?Vién Sinh hoc Nhiét d6i
Email: trinhvietnga @gmail.com

ton, khai thac va phat trién nguén gen cay dinh lang.
Trong cac phuong phap pho bién hién nay, ky thuat
DNA barcode la mot ky thuat hiéu qua, khong chi
cho phép kiém tra trinh tu cac viing gen ctia cac mau
nhanh chéng ma con giup mé rong nghién cuu.
Trong nghién cttu vé da dang sinh hoc thuc vat, DNA
barcode rat hitu ich trong viéc tim moi quan hé gitra
cac mau mac du chung khong giong nhau vé hinh
thai. Ngoai ra, ky thuat nay con dong gop vao no luc
xac dinh ma vach cho tat ca cac loai sinh vat trén trai
dat noi chung. Trén co so d6, matK, rbcL va trnH-
psbA 1a ba vung gen thuc vat duoc timg dung nghién
ctru trong s6 cac ving gen thuong duoc nghién ctru &
ky thuat nay (Kress va ctv, 2005). Nghién ctu nay
duoc tién hanh nham kiém tra su twong dong va khac
biét ctia ba vung trén, gép phan vao nhan dién va
phan loai cac nhom giong dinh lang.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Muoi tAm mau dinh lang da duoc thu thap & cac
vung khac nhau dua trén cac dac diém hinh thai
khac nhau cta cac giong dinh lang nhu: dinh lang 14
nho, dinh lang 14 rang, dinh ling 14 trd, dinh ling 14
dia va dinh lang 14 tron (Hinh 1, bang 1).
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Bang 1. Pic diém hinh thai ctia 18 miu dinh lin,

Hinh 1. C4c mau 14 dinh ling D1 - D18 trong nghién cttu

da duoc st dung trong nghién ctru

Ky Phan nhém
STT Tén mau hiéu biém thu mau Mo ta theo kiéu
mau hinh
e 1, Nguén giéng ctia Vién Sinh |, , L . ,
1 |DPinhlang lanhé (D1 hoc Nhiét déi L4 nhuyén, xé thiy, mau xanh 14
2 |Pinh lang lanhé |D2 Tién Giang L4 nhuyén, xé thily, mau xanh 14 |A
3 |binhlang lanhé (D3 Khanh Hoa La nho, xé thiy, mau xanh la B
4 |binhlang lanho |D4 Vién Duoc lieu, Ha Noi La nho, xé thuy, mau xanh la B
5 |DPinh lang lanho |D5 Nam Dinh La nho, xé thiy, mau xanh 1a B
6 |Dinh ling lanho |D6 Hai Duong La nho, xé thiy, mau xanh la B
7 |Pinh lang 14 nho |D7 Tha Pac, TP. HCM La nho, xé thuy, mau xanh la B
8 |Dinh lang lanhé |D8 béng Nai L4 nho, xé thily, mauxanhla |B
9 Dinh lang 14 to D9 Hai Duong Ia\ co xé th1’1y nhiéu ring cua, |[C
mau xanh la

10 |Pinhlanglato |D10 |Con DPao L4 16n, mau xanh 14 D

binh lang 14 to Nguon giong cta Viéen Sinh L4 16n, mau xanh 14 D
11 D11 oy s

hoc Nhiét doi

12 |Pinhlangladia |D12 |Tha Buac, TP. HCM L4 hinh dia, mau xanh la E

binh ling 14 rang L4 hai lan kép c6 rang cua, mau |F
13 D13  |Vién Duoc liéu, Ha No6i <anh 14
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14 Dinh lang 14 rang D14 |ConPio L4 hai }an kép c6 rang cua, mau |F
xanh la
15 |Pinhlangla tron |[D15 |Binh Thuan La to tron, mau xanh la G
16 binh lang 14 tron D16  |Binh Thuan La to tron, mau xanh 14, co vién |G
trang
17 |Pinhlanglatron |D17 |Binh Thuan L4 to tron, mau xanh G
13 binh lang 14 tro D18 [Vien Duoc licu, Ha Noi La hlr}h bau duc, covien mau  |H
bac rang cua
2.2. Phuong phap Bién tinh ban dau 95°C 5 phut
221 Ly trich DNA tong so Bién tinh 95°C 30 giay
Nghién 50 mg mau 14 dinh lang trong 600 pl dung |Ganmoi 52°C 30 g%z:ly } 35 chu ky
dich ly trich (NaCl 0,125 M; HCI1 0,01 M; EDTA 0,01 [Kéo flﬁi chuoi 72°C 50 glé/ly
M; SDS 0,5%) sau do vortex nhe va i mau & 65°C OI} c’un,h — 7200(: 7 phit
trong 1 gio, them 600 Phenol:Chloroform:Isoamyl LK€t thuc phan ing 4°C -

Alcohol (25:24:1), sau d6 vortex va ly tam 12.000
vong/phut trong 10 phuat, hut dich néi. Thuc hién
thém mot luong thé tich Chloroform:Isoamyl Alcohol
(24:1) bang thé tich dich néi da hut, vortex nhe, ly tAm
12.000 vong/phut trong 10 phut, hat dich néi. Sau do,
thém mot luong thé tich Isopropanol bang thé tich
dich da hut. Tiép theo, ddo nhe, 01 4°C trong 15 phut.
Tiép dén, ly tam 12.000 vong/phut trong 10 phut, bo
dich. Sau @6, rtra ethanol 70% lanh 3 1an, ly tam 12.000
vong/phut trong 3 phut, bo dich, phoi mau, thém 50 pl
TE 1X. Sau d6, bao quan lanh — 20°C. Thuc hién kiém
tra chat luong ctia cac DNA thong qua chay dién di
gel agarose 1%, ti 1& Ay/Asg va nong do DNA trén
may BioDrop (BioDrop pLITE, Anh).

2.2.2. Phdn ung PCR va dién di

St dung cac primer vung matK v6i primer
matK472F 5-CCCRTYCATCTGGAAATCTT

GGTTC-3'va matK1248R 5-
GCTRTRATAATGAGAAAGATTTCTGC-3 (Jing va
ctv, 2011), vung rbcl véi primer rbcllF 5-
ATGTCACCACAAACAGAGACTAA-3 (Sameera va
ctv, 2011) va rbcL1460R 5-
CTTTTAGTAAAAGATTGGGCCGAG-3*  (Olmstead
va ctv, 1992), vung trnH-psbA véi primer psbAF 5-
GTTATGCATGAACGTAATGCTC-3 va  #rnAR
5CGCGCATGGTGGATTCACAAATC-3 (Srirama R
va ctv, 2010).

Thanh phéan phan tng: 15 pl master mix 2X; 0,75
pul moéi primer c6 nong do 10 pM; 12,5 ul nuodc
nuclease free; 1 pl DNA mau nong do 50 ng/ul. Téng
thé tich 30 yl.

Chu trinh nhiét cho phan tng PCR cta cap
primer matK
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Chu trinh nhiét cho phan tng PCR cta cap
primer rbcl

Bién tinh ban dau | 95°C 5 phut

Bién tinh 95°C 1 phut

Gan moi 57°C 1 phut} 35 chu ky
Kéo dai chubi 72°C 1 phut

On dinh 72°C 7 phut

Két thuc phan tmg | 4°C -

Chu ky nhiét co ban cho phan tng PCR cua ciap
primer frnH-psbA

Bién tinh ban dau | 95°C 5 phut

Bién tinh 95°C 1 phat

Gan méi 52°C 1 phut}—SS chu ky
Kéo dai chubi 72°C 1 phut

On dinh 72°C 7 phut

Két thuc phan| 4°C -

ung

San phdm PCR duoc phat hién boi dién di trén
gel agarose 1,5% trong thoi gian 30 phut, nhuém véi
gel red va chup hinh trén mday soi gel UV
Transilluminator.

223 Phin tich va dinh gid moi quan hé di
truyén cua 18 mau dinh lang

Phan tng PCR ctia timg mau phan tich duoc tién
hanh 3 14an lap lai, cic mau cé san pham DNA khuéch
dai c6 kich thudéc biang nhau duoc st dung cho viéc
giai trinh tu. Lua chon 1 san phdm PCR ¢ méi mau dé
tinh sach va gidi trinh tur hai chiéu nham dam bao
tinh chinh xac ctia cac nucleotide. Cac trinh tu duoc
hiéu chinh bang phan mém Bioedit, so sanh véi nhau
bang cong cu Clustal omega (European
Bioinfomatics Institute, 2017) va so sanh véi cac trinh
tu twong dong c6 san trén co s& dir lieu GenBank
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thong qua viéc st dung cong cu BLAST. Xay dung
cay phat sinh loai bang phian mém MEGA 7.1 véi
thuat toan Construct,/Test Maximun Likelihood Tree
from DNA sequences voi hé s6 bootstrap 1000.

3. KET QUA VA THAO LUAN

3.1. Khuéch dai gen

Két qua kiém tra san phdm khuéch dai gen matK,
rbel va trnH-psbA trén gel agarose (hinh 2, hinh 3,
hinh 4) cho thay gen matK, rbcL va trnH-pshA duoc
khuéch dai tot & tat ca cac mau dinh lang nghién ctru.
Cac bang thu duoc déu sang va ro, tao ra mot san
pham duy nhat véi kich thuoc khoang 700 bp (d6i voi
gen matK khi so sanh véi thang DNA chuin 100 bp),
kich thuéc khoang 1400 bp (doi voi gen rbel khi so

M DI D2 D3

D4 DS D6 D7 D8

1000 bp
700 bp

D9

sanh v6i thang DNA chuan 1 kb), kich thudéc khoang
500 bp (déi voi gen anH-psbA khi so sanh véi thang
DNA chuan 100 bp ), phu hop dé thuc hién tiép tuc
budc gidi trinh ty. Két qua khuéch dai viing gen matK
tot hon nghién ctu ctia Yu va ctv (2011) khi st dung
cap primer tuong tu chi dat 93,1% & nhom thuc vat hat
kin, twong tu viing gen rbcL duoc khuéch dai tot hon
nghién ctiu ctia Sameera va ctv (2011) chi dat 88% & 26
loai thuc vat khac nhau (bao géom 14 ho) ti A Rap
Saudi khi diing mot primer twong tu. Pong thoi, két
qua khuéch dai ving gen trnH-psbA tot twong tng
nghién cttu ctia Srirama va ctv (2010) dat 100% & nhém
loai Phyllanthus.

D10
M D1l Dl2. D3

D14 DI5 D16 D17 DI

S

Hinh 2. C4c bing san phdm PCR cip primer matK clia cac mau 14 dinh ling D1 - D18 duoc dién di trén
gel agarose 1,5%, M: thang DNA 100 bp

D11 D12 D13 Dl4. DI5 D16 D17

Hinh 3. C4c bing san ph4m PCR cip primer rbcL clia cac mau 14 dinh ling D1 - D18 duoc dién di trén
gel agarose 1,5%, M: thang DNA 1 kb

1000 by

700 bp

D11 DI2 DI3 D14 D15 D16 D17 D18

——— s S W —

Hinh 4. Cé4c bing san ph4m PCR cip primer rnH-psbA cia cAc mau 14 dinh ling D1 - D18 duoc dién di trén
gel agarose 1,5%, M: thang DNA 100 bp

3.2. Phan tich va danh gia méi quan hé di truyén
ctia 18 mau dinh ling

Trén co s& két qua khuéch dai cac ving DNA
barcode matK, rbcL, trnH-psbA, trinh tur 18 mau dinh
lang da duoc phan tich sy khéc biét di truyén.

Gen matK c6 hau hét trong thuc vat, cé tinh phd
quat va c6 tinh da dang hon nhimg gen khac co6 trong
luc lap, do vay gen matK tré thanh gen chi thi quan
trong dé gitp phan loai thuc vat, dac biét 1a cho su
nghién ctu gita cac loai (Asahina va ctv, 2010;
Sharma va ctv, 2012). Trinh ty viing matK sau khi xtr
1y c6 @o dai 648 bp. Két qua so sanh bat cap cho thdy,

trinh tr ctia 18 mau dinh ling c6 do tuong dong cao,
chi khac biét & hai vi tri.

Tai vi tri khac biét 1 c6 thé phan chia cac mau
dinh ling thanh hai nhém bao gém nhom tha nhat
(D9, D12, D13, D14) c6 chta nucleotide T va nhom
thit hai v6i cac mau con lai chira nucleotide C. Tai vi
tri khac biét 454 c6 thé phan thanh hai nhém bao
gom nhom tht nhat (D12) chéa nucleotide A va
nhom thtt hai vi cac mau con lai chira nucleotide G.
Dua vao hai vi tri trén, c6 thé thiy rang D12 chia 2
nucleotide T, A khac biét voi cac nhom con lai chia 2
nucleotide T, G (D9, D13, D14) va nhoém chia 2
nucleotide C, G (cac mau con lai).
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Vil Vitn4i4
D12 CT TR AT Ga ARAA AT ST CT ICT T IGCATT TATTAC AT TCTTICTCOACER DI AGTCRTTTTTACTTEIeeICT AN BaEAAGIAT CTCTATARA CAM TATACAT A 480
D1 TR T TGRRT ARRAGAT LTI CTICTTTRCATT TATTACGATTCTTICTCCACEA Dl TG CRTTTT TAC T GToRT (T CAN R AR AAAT (T AT ATARK CAAT TATACRATAR 40
H TR AT G AR A AT GO CTTCTTTCATT TATTACERT TCTTTCI CCATER 2 AT R T TT TR  R T a T O CR A D R A AR T T ST AT AR R CAATTATACART AR 481
D3 TR T A TG R T ARAA AT ST T TCT T TRCATT TATTAC T T TTCT COACE D3 TGO TTT TR ToToRT (T TR S aRAA AT (T AT AT AR M CA AT TATACRATAR 480
D4 TR T A TG R T ARAA AT ST T TCT T TRCATT TATTAC T T TTCT COACE D4 TGO TTT TR ToToRT (T TR S aRAA AT (T AT AT AR M CA AT TATACRATAR 480
D TR T A TG R T ARAA AT ST T TCT T TRCATT TATTAC T T TTCT COACE D AT TTT TR ToToRT (T TR S aRAA AT (T AT ATAR M CAAT TATACRATAR 480
Dé TR T A TG R T ARAA AT ST T TCT T TRCATT TATTAC T T TTCT COACE DE TGO TTT TR ToToRT (T TR S aRAA AT (T AT AT AR M CA AT TATACRATAR 480
iy TR T A TG R T ARAA AT ST T TCT T TRCATT TATTAC T T TTCT COACE iy TGO TTT TR ToToRT (T TR S aRAA AT (T AT AT AR M CA AT TATACRATAR 480
1] TR T AT G A ARRA AT ST T TCT TTRCATT TATTAC AT TCTTTCICOACEA D8 TG TTT TAC T GToRT (T CAN R aRAA AT (T AT AT AR K CAAT TATACRATAR 480
D10 TR AT G AR A AT GO CTTCTTTCATT TATTACERT TCTTTCI CCATER Did AT R T TR AT e O O A S R A AR T T T AT AR R CAATTATACART AR 481
D11 TR T A TG R T ARAA AT ST T TCT T TRCATT TATTAC T T TTCT COACE DIl AGTCRTTTTTACTTEIeeI T AN CEaEAAGRAT CTCTATARA TAMT TATACAT A 480
D15 TR T A TG R T ARAA AT ST T TCT T TRCATT TATTAC T T TTCT COACE DI AGTCRTTTTTACTTEIeeICTCAN CGaEAAGRAT CTCTATARA TAM TATACAT A 480
DI TR T A TG R T ARAA AT ST T TCT T TRCATT TATTAC T T TTCT COACE DIE  AGTCRTTTTTACTTEIReI T AN CEaEAAGRAT CTOTATARA TAM TATACAT A 480
D17 TR T A TG R T ARAA AT ST T TCT T TRCATT TATTAC T T TTCT COACE DI7  AGTCRTTTTTACTTEIeeICTCANCEaEARGRAT CTCTATARA TAMT TATACAT A 480
Dif TR T AT Ea T ARAA AT ST T TCT T TRCATT TATTAC T TCTTTCTCOACER DIE  AGTCRTTTTTACTTEIeeI T AN CRaEARGRAT CTCTATARA TAMT TATACAT A 480
il CT TR AT G AR A AT ST T TCT TTRCATT TATT AT TCTTICTCOACER i AT TTT TR T BToaT (T AN S aRAA AT (T AT AT AR K CAAT TATACRATAR 480
D13 CT TR AT Ga ARAA AT ST CT ICT T IGCATT TATTAC AT TCTTICTCOACER D13 ACTCRTTTTTAN TSI CT AN T GarARMIATCTCTAT AR CANTTATACAATAA 40
D14 CT TR T AT Ga ARAA AT ST CT ICT T IGCATT TATTAC AT TCTTICTCOACER DI AGTCRTTTTITACTTEIReI T AN CBaEAAGRAT CTCTATARA TAM TATACAT A 480

Hinh 5. Vi tri cac diém nucleotide khac biét trén viing gen matK
Hollingsworth (2009) cho rang rbcL1a mot trong  khi xtt Iy c6 do dai trong khoang 1.375 bp. Két qua so
nhitng trinh tu gen tiém nang nhat cho cac nghién sanh bat cip cho thiy, trinh tr ctia 18 doan trinh tu
ctru DNA barcode & thuc vat. Trinh te viung rbcL sau  ¢6 do tuong déng cao, chi khac biét & bon vi tri.

Vit 38 V62

Dia T TG TATAT T AR R AT TT OCAR GEACORCCICAT GECATCCARCTTENGR 420 | Dia TRTTTTETECCEARGCA TR TT T ARAGCA AR TCAAACAGGTGARATC AR NG GGCRTT €E0
D14 ; T TG T TATAT T AR R AT TT O AR GEACORCCICAT GECATCCARST TG 420 | D14 TR T T T A AT AT T AR GO R G R T CAR A TR ET R A AT AR ASEEATT €ED
D1 A T T I T T TATAT T AR A A T T T OT AR GEAC OO CICRT GECATCCARCT TG 420 | D1 AT T T T B AR AT T T T AR G R G T GAR A N A ET R A AT A R AREEATT 120
Dz Iﬂ’_'I GITGCTTATRTTAARACTTTOTARGEACORCICATERCATCCARCTT AR 420 | D2 TR T T T R O AR TR I TI T ARA AR G R T CAR R T AR CT BR AR TC AR REEERTT [1:31]
i) IﬂL'I TG TTATATTARAACTTTOCARGEACORCCICRT GECATCCARCTT NG 420 | D3 TR T T T AR AT I TT T AR GO R G T CARA TR ET R A AT AR ACEEATT €E0
D4 Ixﬂ LT TTATATTARAACTTT O AR GEACORCCICAT GECATCCARCTT G 420 | D4 TATT T e AR G AT T TT T AR GO A G T GAR A T A CT R A AT AR AREEMATT 1]
D5 ISL'I LT EITTATATTARA AT TT O ARGEACORCCICRT GECATCCRARSTT G 420 | 05 AT T T T R AR A T T T T AR G R G AT CAR A A AT R A AT A R AEEEATT 1]
DE IﬂL'I TG TTATATTARAACTTTOCARGEACORCCICRT GECATCCARCTT NG 420 | DE TR T T T AR AT I TT T AR GO R G T CARA TR ET R A AT AR ACEEATT €E0
D7 Tﬂﬂ LT TTATATTARAACTTTOTARGEACORCCICAT GECATCCARCTT G 420 | 07 TATT T e AR G AT T TT T AR GO A G T GAR A T A CT R A AT AR AREEMATT 1]
if:] Ixﬂ LT TTATATTARAACTTTOTARGEACORCCICAT GECATCCARCTT G 420 | DB TATT T e AR G AT T TT T AR GO A G T GAR A T A CT R A AT AR AREEMATT 1]
D3 ISL'I LT EITTATATTARA AT TT O ARGEACORCCICRT GECATCCRARSTT G 420 | D& AT T T T R AR A T T T T AR G R G R T CAR A T A AT B A AT A R AEEEATT 1]
Dig Iﬂ’_'I GITGCTTATRTTARRACTTTOTARGEACORCCICAT ARCATCCARCTT AR 420 | D10 TR T T T A O AR T T I TT T AR GO A R G R T CAR R T AT CRARTC AR ACCERTT EE0
D1l 'Iﬂ'_'I LT TTATATTAR AR CTTTOCARGEACORCCICRT GECATCCARCTTENGR 420 | D11 TR T T A R A T I T T AR GO R G R T AR A TR CT R AR TTA R ACEEATT €E0
D15 Ixﬂ TG TTATATTARA AT TT O AR GEACORCCICRT GECATCCARCTT G 420 | D15 AT T T T B AR AT T T T AR G R G GAR A N A ST A A T A R AREEATT 120
D1E Iﬂ’_'I GITGCTTATRTTAARACTTTOTARGEACORCICATERCATCCARCTT AR 420 | D1g TR T T T R O AR TR I TI T ARA AR G R T CAR R T AR CT BR AR TC AR REEERTT [1:31]
D17 IﬂL'I TG TTATATTARAACTTTOCARGEACORCCICRT GECATCCARCTT NG 420 | D17 TR T T T AR AT I TT T AR GO R G T CARA TR ET R A AT AR ACEEATT €E0
Dig IﬂL'I TG TTATATTARAACTTTOCARGEACORCCICRT GECATCCARCTT NG 420 | D18 TR T T T AR AT I TT T AR GO R G T CARA TR ET R A AT AR ACEEATT €E0
Diz A AT T AT T TATAT T AR AR CTTT OT AR GEAC OO CICAT GECATCCARCT TG 420 | D1z TATT T e AR G AT T TT T AR GO A G T GAR A T A CT R A AT AR AREEMATT 1]

4d 444444242442333444244424330442842030000034000433400004 A444444442243444344 44424422 2444040002204040300334 004030334
Vit 66 Vit 88

Dia AT LT A T R AT AT oA A R AT CATE AR R CERCTATCT TGO TARAS 720 | D13 CAGTTATTEATAGRCAGAGAATCAT GETATGCACT TTCFTETACTAGCT AAAIGTTAC 00
D14 AT T AT R A AT GO A RCA R AT R TEAR AR CERTTATCI GIGICAGAS 720 | D14 IRl TR A AR A AR T AT CETAT GO CTTICETETACT AGTT AR ARTGTTAT 300
D1 AT T AT R A AT GO A RCA R AT R TEAR AR CERTTATCI GIGICAGAS 720 | D1 eI AT A AR A AR T AT CETAT GO CT TICETETACT AGTT A ARAETTAT s0a
Dz AT T T AT R GE e AT A T GO AR R AT CATE AR AR CETTATEI CIGOTARAR 720 | D2 IR TR A R A A AR T T AT CETAT GOACT TICETETACT AGCT AR AGACTTAT g00
i AT T A T R T AT AT GO AR R AT A TE AR R CERCTATCT GIGOTAAT 720 | D2 TR T A A A A T AT CETAT C R CTTICETETACT AGTT AARARCTTAT 00
D4 AT T A T R AT AT GO AR R AT CATEAR PR CERTTATCI GIG AR 720 | D4 eI AT A A A A T AT CETAT G CITICETETACT AGI T RARARETTAT 500
i} AT TR T AT R GE e AT AT GO AR R R AT CA TR AR AR R TATEI CIGOCARAR 720 | D3 RETTRI TR AR AR A AR T T AT GETAT G rACT TICETRT AT AGT AR AGRETTAT S00
DE AT T A T T AT AT oA A R AT CATE AR R CERCTATCT GIG I AR 720 | DE I AT A A A AR T AT CETAT GO CTTICETETACT AGTT AARAECTIAC 200
D7 AT LT A T R AT AT oA A R AT CATE AR R CERCTATCT TGO TARAS 720 | D07 TR TR A A A A T AT EETAT GO CTTICETETACT AGIT AR RARETTAT %00
if:] AT LT A T R AT AT oA A R AT CATE AR R CERCTATCT TGO TARAS 720 | DA TR TR A A A A T AT EETAT GO CTTICETETACT AGIT AR RARETTAT %00
D3 AT T AT R A AT GO A RCA R AT R TEAR AR CERTTATCI GIGICAGAS 720 | D& IRl TR A AR A AR T AT CETAT G R CTTICETETACT AGTT A ARAETTAT s0a
Dio AT T A T T AT AT oA A R AT CATE AR R CERCTATCT GIG I AR 720 | D10 I AT A A A AR T AT CETAT GO CTTICETETACT AGTT AARAECTIAC 200
D1l AT LT A T R AT AT oA A R AT CATE AR R CERCTATCT TGO TARAS 720 | D11 TR TR A A A A T AT EETAT GO CTTICETETACT AGIT AR RARETTAT %00
D15 AT T AT R A AT GO A RCA R AT R TEAR AR CERTTATCI GIGICAGAS 720 | D15 eI AT A AR A AR T AT CETAT GO CT TICETETACT AGTT A ARAETTAT s0a
D1E AT T T AT R GE e AT A T GO AR R AT CATE AR AR CETTATEI CIGOTARAR 720 | D1E IR TR A R A A AR T T AT CETAT GOACT TICETETACT AGCT AR AGACTTAT g00
D17 AT T A T R T AT AT GO AR R AT A TE AR R CERCTATCT GIGOTAAT 720 | D17 TR T A A A A T AT CETAT C R CTTICETETACT AGTT AARARCTTAT 00
Dim AT T A T R T AT AT GO AR R AT A TE AR R CERCTATCT GIGOTAAT 720 | DiB TR T A A A A T AT CETAT C R CTTICETETACT AGTT AARARCTTAT 00
Diz AT T A T R AT AT GO AR R AT CATEAR PR CERTTATCI GIG AR 720 | DiZ eI AT A A A A T AT CETAT G R CITICETETACT AGI T RARATETTIAT a0

aaad aadaa4a80084442442224004428024324203434420443033840403823 AAAAAAAAAAAAAALAaLAAdA A Ataaaaiadlatasdladialasddidiad AadAd

Hinh 6. Vi tri cac diém nucleotide khac biét trén viing gen rbcL
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Tai vi tri khac biét 363 c6 thé phan chia cac mau (D12, D13, D14) chita nucleotide C va nhom thit hai
dinh lang thanh hai nhém bao gém nhom thtt nhat véi cac mau con lai chira nucleotide G. Nhu vay dua
(D12, D13, D14) c6 chta nucleotide G va nhém thtt  vao 4 vi tri khac biét, c6 thé phan chia 3 nhéom géom
hai voi cac mau con lai chita nucleotide A. Tai vi tri  (D12), (D13, D14) va nhém cac mau con lai.
khac biét 620 c6 thé phan thanh hai nhém bao gém Gen frnH-psbA la vung gen c6 kich thuéc trung
nhom thtt nhat (D13, D14) chta nucleotide G va  binh khoang 450 bp, nhung thay ddi tir 296 dén 1120
nhom thit hai voi cac mau con lai chit nucleotide T.  bp, trnH-psbA dugc ching minh 1a ¢6 kha niang xac
Tai vi tri khéac biét 665 c6 thé phan chia caic mau dinh  dinh loai cao (Vijayan K, 2010). Trinh tv gen &rnH-
lang thanh hai nhém bao gém nhom thit nhat (D13,  psbhA sau khi xtt Iy c6 do dai 504 bp. Két qua so sanh
D14) c6 chira nucleotide C va nhéom thit hai véi cac  bat cap cho thdy, trinh tu ctia 18 miu khac nhau 68 vi
mau con lai chira nucleotide T. Tai vi tri khac biet 895  tri nucleotide.
c6 thé phan thanh hai nhém bao gdm nhém thit nhat

Wl

D14 AATGCT{ TaACT AT TTAT AR A i afaTH &0 D14 feaTiacH F{ATACGAGTTITITTIT LGARATARR R RGEAGCRRTRACT 120
D10 A RTECT{ATARCTTQCCTITH G — A r ANTAG S8 D10 B TAA e, TTTTITTTITGARATARRRREGAGCARTRAC 118
D15 AATECT{ATAACTTQCCTITA G — A Ajaad 57 D15 B TAA Tl TTTT-TTTITGARATARRRREGAGCTARTRAC 115
D16 A ATECT{ATAACTTQCCTdTA G — A Ajaad 57 D1E 2T aul TTTT-TTTITGAAATARRRACCGAGTARTAAC 115
D4 AR TECT{A TAACTTQrCT ] g — A i Ajand 57 D4 2T i TTTT-TTTITGAAATARRRACCACTARTRAC 115
D11 AR TECT{A TAACTTQrCT ] g — A =7 Ajand 57 D11 2T i TTTT-TTTITGAAATARRRACCACTARTRAC 115
DB AATECT{HTAACTTICCTITAG — & e AHAAE 58 D8 ETHA 1 7] TTTTITTTIIGARATARARRSGAGTARTAAC 117
Da ARTECT{ATAACTT THG— A e B EATE 57 Da B TAAEACOr F T T3 GAGTTTTITTTITGARATARARREGAGCARTRAC 11€
D17 A RTECT{ATARCTTQCCTITH G — A =T AFATH 57 D17 B TAAZA000 FCTTCGAGCTTTITTTITGARATARRRREGAGCARTRAC 116
D1 A RTECT{ATARCTTGCCT{ TG — & et Aja A 57 D1 B TAAEA00T FIlATACGAGTTITT T T LGARATARR R RGEAGCRRATRACT 116
D% A RTECT{ATARCTTQCCT TR G — A =T Aja A 57 D% B TAAZA000 FT T2 GAGTTTTITTTITGARATARRRREGAGCARTRAC 116
D18 AATECT{ITAACTTCCT A G — A e Ajaad 57 D18 =N F: (o FITTTCGAGTTTTITTTITGARRTAR AR ACCAGCARTAAC 116
DS 2 ATCCT{ITARCTT¢CCTTA G — A e ajand 57 DS BT Azador FITTACGAGTTTTITTTITGARATAR AR ACCACTARTRAC 116
DE ARTECT{ITARCTT TG —a e AHAAE 57 DE BT Az FCTTCGAGTTTTITITITGARATARARREGAGTARTRAC 116
D7 AATECT{HTAACTTICCTITAG — & e AHAAE 57 D7 BT Az FCTTCGAGTTTTITITITGARATARARREGAGTARTRAC 116
D1z RATECTITARCTT THG— A & ARAAG 57 D1z BT AsAcor TTACEAGYITTTITITITGARATARRRREGAGCARTRAC 117
DZ A RTECT{TARCTTICCT{ TG — & et Aja A 57 Dz B TAAEACOD T TOEAGYTTTTITIIITGARATARRRREGAGTARTRAC 117
D13 ARTECT{ITARCTIqCCTYTAG —& e Rhaag 57 D13 @THasagon TAETEIITOEAGIT T TTI T TIT T GARATAR ARG GAGCARTRAC 117

D12 CICITICITEL [ AT CAAGARGEOSET AT TGO CCIL LI TL TATL TAGL AGIAT T TGAT 180 D1 BETTTCITIAAACTIATI I AT I IAAAGARRGEICEIL L O I T ILATCEGL IGGLT 2420
D10 CTCTTICTTET T AT CAAGASGGOGET AT TGCT CCTT TT TT TATI TAGT AGTATTTGAT 178 | D1o ASTTTCTTTAAACTTATTTTATTTARAGAAAGETCGTITT I TTTTATORGTTGGT T zag
Dis CICITICT TG YT AT CRAGAEGEOFET AT TGCT CCTITITI TATI TAGT AGTATTTGAT 175 Dis AETTTCITTRAACTTATI TTATTTARA AGAAAGET CETITY I TTTTATCRGT TGGT T 235
D16 CTCTTICTTET T AT CRA GAGGEOERET AT TGCT CCTT TT TT TATI TAGT AGTATTTGAT 175 | D16 AGTTTCTTTRAACTTATT TTATTTAR AGAARGEICETITI I TTTTATORGT TEETT: zas
D4 CTCTTICT TG T AT CR A CACGEOEETAT TGCT CCTT TT TT TATT TAGT AGTATTIGAT 175 | D2 AGTTTCTTTAAACTTATT TTATTTAR AGARAGET CETITI I TTTTATORGT TEETT: 2as
D11 CICTITICTTCTTIIATCAACAC TATTGCTCCIITITITATTTAGTAGTATTTGAT 17s D11 ACTTTCITTRARAACTTATTTTATTTAAACARACH QTTTTIATCEETTCCTT 235
jul:} eI TICT eI Y AT A A A RO CT AT TG T CCTI TITI TATT TAGT AGTATTTGAT 177 DB ACTTTCITTAAACTTATTTTATTTAA ACAL ACCT CCTITY I TTTTATOEETTCCT T 237
Da CTCTTICI TEL Y AT R A GAEGEOEET AT TECT CCIT T T T TATT TAGTAGTATTIGAT 17€ Da AETTTCIT AT TATT TTAT TT AR AGAA AGET CETI LY NI TT TLATOFEL TG I 23€
Da7 CICITICT TG Y AT CAAGAGGEOFGT AT TGCT CCTIITITI TATI TAGT AGTATTTGAT 17€ Da7 AETTTCITTRAAACTTATI TTAT TTAAAGAAAGGET CGTI T I TTTTATCRGT TGGT TN 236
D1 CICITICT eI Y rAT R AGAEGEOEET AT TGCT CCTITITI TATI TAGT AGTATTTGAT 17€ D1 AETTTCITTRAACTTATI TTATTTARA AGAAAGET CETITY I TTTTATCRGT TGGT T 236
D5 CICITICT TG Y AT CAAGAEGEOFGT AT TGCT CCIITITI TATI TAGT AGTATTTGAT 17€ Ds AETTTICITTRAAACTTATI TTAT TTAAAGAAAGGET CGTITY I TTTTATCRGT TGGT T 236
Dis CICITICT TG YT AT CRAGAEGEOFET AT TGCT CCTITITI TATI TAGT AGTATTTGAT 17€ DiB AETTTCITTRAACTTATI TTATTTARA AGAAAGET CETITY I TTTTATCRGT TGGT T 236
D5 CTCTTICT TG T AT CR A CACGEOEETAT TGCT CCTT TT TT TATT TAGT AGTATTIGAT 176 | DS AGTTTCTTTAAACTTATT TTATTTAR AGARAGET CETITI I TTTTATORGT TEETT: 2a€
D& CTCTTICTTETTT TATTGCTCCTITTTI TATTTAGTAGTATTTEAT 176 | DE ASTTTCTTTAAACTTATT TTATTTAR AGAA A CET CETITT I TTTTAT ORGTTECTT 23€
D7 LTI I T Y AT A A A O T AT TG T CCTI TITI TATI TACT AGTATTTGAT 17¢€ D7 A TTTCI TR A AT TATITTAT I T AR ACAL ACCT CCTITY I TTTIATOECT TCCT T 23&
Diz I T I T I AT A A A GO T AT TGCT CCII TI TI TATI TAGT AGTAT T TGAT 177 Diz AT I TAAACT TATI T TAT TT AR AGARAGET CETL LTI TTTIATOGGT IGGL T 237
Dz CICITICT TG Y AT CAAGAGGEOFGT AT TGCT CCTIITITI TATI TAGT AGTATTTGAT 177 Dz AGTTTCITTAAACTTATITTATTTAAAGAA ARG GIITTITTTIATCGGT TGGI TN 237
Dia CEﬂI'EﬂT‘S’['JEIﬁI CAAGAGGEOFGTATTGCTCCIITITI TATI TAGT AGTATTTGAT 177 Di3 AETTTCITTAAACTTATITTATTTAAAG 'E']E 237

bid EETE@GTAICATECTIICE TTRAT (T TAR (RGN TIAGCTAT T T TC 300 | D4 AT T [TGGEAGTTTT T T T T AR A A TGAR A TGITGGACTT ET)
bio @ETRETATCATECTTICR TTAATQTTTAATITAGAATT TASCTATTHITTC 298 | D10 AT TTTGG@AGTTTTTI T TITAAAG AR AN A TEAR A TGTTGEATTT 158
bis @ETRETAICATECTTICE TTAATQTTAATTTAGAATTTASCTATTTITTC 285 | DIS AT TTTEG@AGTT T T T TTT AR MG AR AN TGAR A TOTTGEATTT 155
D1E @ETRETATCATECTTICE TTAATQITTAATTAGAATTTASCTATTTITTC 235 | DIf AT TTTEG@AGTT T TITTTT AR MG AR AN TGAR R TGTTGEATTT 153
D4 @ETRETATCATGCTTICE TTAATQTTTARTITAGAATTTASCTATTHITTC 295 | D4 AT TTTGG@AGTTTTTITTITAAAGARANATGAR A TGTTGEATTT 155
Dl @ETRETAICATECTTICE TTAATQTTAATTTAGAATTTASCTATTTITTC 285 | D11 AT TTTEG@AGTT T T T TTT AR MG AR AN TGAR A TOTTGEATTT 155
o @ETRETATCATECTTICR TTAATQTTTAATITAGAATT TASCTATTHITTC 297 | D8 AT TTTGG@AGTTTTTITTITAAAG AR ANATEAR A TGTTGEATTT 157
03 @ETRETAICATECTTICE TTAAT(HTTAATTTAGAATTTASCTATTTITTC 23€ | D3 AT TTTEG@AGTT T T T TTT AR MG AR AN TGAR A TOTTGEATTT 156
D7 @ETRETATCATECTTICR TTAATQTTTAATITAGAATT TASCTATTHITTC 296 | D17 AT TTTGG@AGTTTTTITTITAAAG AR ANATEAR A TGTTGEATTT 156
m @ETRETAICATECTTICE TTAATQTTAATTTAGAATTTASCTATTTITTC 236 | D1 AT TTTEG@AGTT T T T TTT AR MG AR AN TGAR A TOTTGEATTT 156
09 @ETRETATCATECTTICE TTAATQITTAATTAGAATTTASCTATTTITTC 236 | D9 AT TTTEG@AGTT T TITTTT AR MG AR AN TGAR R TGTTGEATTT 156
mie @ETRETATCATGCTTICE TTAATQITTARTTAGAATTTASCTATTHITTC 296 | DIB AT TTTGG@AGTTTTTITTITAAAGARANATGAR AR TGTTGEATTT 156
o5 @ETRETAICATECTTICE TTAATQTTAATTTAGAATTTASCTATTTITTC 236 | D5 AT TTTEG@AGTT T T T TTT AR MG AR AN TGAR A TOTTGEATTT 156
D @ETRETATCATGCTTICE TTAATQTTTARTITAGAATTTASCTATTHITTC 296 | DE mﬁmssmmtmnmwm AATGAXAATGTTGGATT 156
o7 @ETRETAICATECTTICE TTAATQTTAATTTAGAATTTASCTATTTITTC 236 | I7 OCAATITTTTGG@AGTT T T T TTT AR MG AR AN TGAR A TGTTGEATTT 156
Dz @ETRETATCATECTTICR TTAATQTTTAA T TAGAATT TASCTATTHITTC 297 | D12 AT TTTEG@AGTTTTT-TTTTAAAG AR NATEAR A TGTTGEATTT 156
o2 @ETRETAICATECTTICE TTAAT(HTTAAT(TAGAATTTASCTATTTOTTC 297 | D2 AT TTTGG@AGTTTTT-TTTT AR MG AR RAGA TGAR A TGTTGEATTT 156
Dia @ETRETATCATECTTICE TTAAT{TTAATITACAATTTAZCTATTTITTC 237 | D13 CCAAYITTTTGoACTITTT-TT TT AR A M TE AR M TCTTCEACTT 156
44423442444 44424442443 444 424443 22243 24224422222 A3444 2k 44444 444422444442343 4242444344234 2242244422333324430 LiiAaa

Hinh 7. Vi tri cac diém nucleotide khac biét trén viing gen frnH-psbA tit vi tri 1 — 356
Tai vi tri khac biét 1 c6 thé chia thanh hai nhom nhém gom nhom thi nhat (D12) chita nucleotide A
gom nhom tht nhat (D12) chta nucleotide A va  va nhém thit hai véi cAc mau con lai chira nucleotide
nhom thitr hai voi cac mau con lai chira nucleotide G.  T.
Tai vi tri khac biét 351, c6 thé chia thanh thanh hai
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Disg CITAACTTAATACTTAMTATTITTATCTCEAARAR AARCAARCATAN D A XA ARTALT 419
Dig GITAACTTAATACTTAATATTITTATCTOCARAAR -ARACAR L CATARCRARCAAATRAT 417
Dis GITAACTTAATACTTAATATTITTATCTOCARRAR -ARACAR LCATARCRARCAAATRAT 414
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Hinh 8. Vi tri cac diém nucleotide khac biét trén viing gen trnH-psbA tit vi tri 357 — 504

Tai vi tri khac biét 462, c6 thé chia thanh thanh
hai nhém gém nhom thit nhat (D12) chita nucleotide
A va nhém tht hai v6i cac mau con lai chuta
nucleotide T. Tuong tu, tai vi tri khac biét 473, c6 thé
chia thanh thanh hai nhém tht nhat (D12) chta
nucleotide G va nhom th hai v6i cac mau con lai
chtra nucleotide C. Tai vi tri khac biet 499, c6 thé
chia thanh hai nhém gom nhém thit nhat (D1, D2)
chtra nucleotide G va nhom thtt hai véi cac mau con
lai chtra nucleotide T. Cac vi tri khac cé su khac biét
nucleotide, tuy nhién van chua cé su dac trung cho
tirng mau, nhom mau. Nhin chung gen trnH-psbA co
st khac biét nucleotide nhiéu hon so voi hai ving
gen matKva rbcL.

Kiém tra biang cong cu BLAST trén ngan hang
GenBank voi trinh tu viing matK cho thay ca 18 mau
noi trén déu thuoc cac loai chi dinh lang Polyscias co
trong GenBank véi muc d6 bao pha va do tuong
dong tir 99 — 100%. Muoi bon mau dinh lang bao gdém
D1, D2, D3, D4, D5, D6, D7, D8, D18, D10, D11, D15,
D16, D17 c6 @6 twong déng va do bao pha 100% voi
giong Polyscias fruticosa voucher VIN993 va gidng
Polyscias balfouriana voucher Hosam00272. Ba mau
D13, D14, D9 c6 do twong déng 100% va do bao phu
99% voi giong Polyscias fruticosa voucher VIN993 va
giong Polyscias balfouriana voucher Hosam00272.
Riéng mau D12 c6 do tuong dong 99,85% va do bao
pht 99% voi giong Polyscias fruticosa voucher
VIN993 va giong Polyscias balfouriana voucher
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Hosam00272. Nhu vay, ving gen matK clia cac mau
dinh lang trong nghién ctru co6 trinh tu gen tuwong
dong cao vo6i hai giong Polyscias fruticosa voucher
VIN993 va  Polyscias  balfouriana  voucher
Hosam00272. Diéu nay ching t0, viing gen matK c6
tinh bao ton, it co sy bién ddi gitta cac mau dinh ling
trong nghién ctru va can két hop cac chi thi phan t
khac d@é ho tro viec danh gia su khac biet di truyén
chuyén sau hon.

Trinh tu ving rbcL sau khi xtt ly ¢6 kich thuwoc 1a
1375 bp. Tuy nhién, cic trinh ty gen rbcL nhom
Polyscias trén GenBank c6 kich thuéc khang 500 —
900 bp, chi c6 mét loai Polyscias guilfoylei
(U50251.1) ¢6 kich thuédc 1428 bp. Do d6 khi thuc
hien BLAST, chi xuat hién su tuong déng voi cac
nhom thuéc ho Araliaceae va loai Polyscias
guilfoylei. Diéu nay chimng t0, co s& dit lieu viing gen
rbcL thuoc chi Polyscias trén GenBank chua cao,
khong dt co s& dé so sanh véi cac mau trong nghién
ctru.

Thuyc hién BLAST viung gen frnH-psbhA cia 18
mau trén cho thay 18 mau c6 do bao phu 92% va do
tuong dong 95,72% — 99,15% voi giong Polyscias
australiana voucher Wen 1070 (JX106123.1), c6 do
bao pht 92% va do tuwong dong 95,09% — 98,09% voi
giong Polyscias sp. Wen 1070 (JX106126.1), c6 do
bao pht 83% — 84% va do twong dong 96,74% — 99,29%
v6i loai Polyscias fruticosa (HQ220595.1). Trong co
s¢ dir lieu ctia GenBank van con cac loai Polyscias
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khac da cong bé trinh tr gen ftrnH-psbhA, tuy nhién
két qua BLAST chi xuat hién cac giong loai trén va
ho Araliaceae cho thdy 18 mau trén c6 su twong dong
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cao vdi ba giong loai néi trén trén thé gioi va dix lieu
cac giong loai dinh lang tai Viet Nam van con nhiéu
han ché.

0.0000

o1

D4

0.0000 0.0000

Ds

0.0000 0.0000

B

0.0000 0.0000

0.0000

o7
B

0.0015

0.0000

010

0.0000

011

0.0000 0.0000

D15

0.0000 0.0000

0. 0000 0,000

0.0000

0.0000

0.0000 0.0000

0.0000

0.0000
0.0000

0.0000

016
o7
[BRES]
FHFEE333.1_Polyscias_fruticosa_woucher_“TH993
-0o0n WHFE3TE3.1_Polyscias_balfouriana_voucher_HosamO0272

0.0000

[mi=]
0.0000 o

0,000

——
2.0o00 014

D12

00015

Hinh 9. Cay phat sinh loai dua vao két qua gidi trinh te gen matK

Dua vao cay phan loai vuing gen matK (Hinh 9)
cho thay cac mau c6 xu huéng xép gan nhau tuong
tng khi phan loai theo hinh thai (Bang 1) 1a cac mau
la nho (1a nhuyén) (D1, D2), mau 14 nho (D3, D4, D5,
D6, D7, D8), mau la to (xé thuy) (D9), mau 14 to
(khong xé thiy) (D10, D11), mau la dia (D12), mau la
rang (D13, D14), mau la tron (D15, D16, D17), mau la
tr6 (D18). Tuy nhién, gia tri khac biét di truyén gitta
18 mau khong cao. Hai giong Polyscias fruticosa
voucher VIN993 va giong Polyscias balfouriana
voucher Hosam00272 trén GenBank twong dong cao,
khong khac biét di truyén. Tir d6 cho thdy, 18 mau
nghién ctru déu c6 su twong dong cao & ving gen
matK, gia tri di truyén it bi bién ddi boi hinh thai mau
va khu vuc thu mau, dong thoi, ca 18 mau déu tuong
déng cao voi hai giong Polyscias fruticosa voucher
VIN993 va  Polyscias  balfouriana  voucher
Hosam00272 trén GenBank.

Tuwong tu ciy phan loai vung rbcl (Hinh 10) cé
cac mau 14 nho (la nhuyén) (D1, D2), mau 14 nho (D3,
D3, D5, D6, D7, D8), mau 14 to (xé thuy) (D9), mau la
to (khong xé thiy) (D10, D11), mau 14 dia (D12), mau
la tron (D16, D17) va mau 14 tré (D18), c6 xu huong
X€p gan nhau tuong tmg khi phan loai theo hinh thai
(Bang 1). Riéng cac mau 14 rang (D13, D14) xép gan
mau 14 tron (D15). Nhin chung, gia tri khac biét di
truyén khong cao gitta 18 mau. Bon giong Polyscias
guilfoyleivoucher OP75, Polyscias sp. OP31, Polyscias

guilfoylei voucher OP74 va Polyscias balfouriana
voucher Hosam00272 trén GenBank c6 su twong dong
cao. Tir @6 cho thdy, 18 miu nghién ctu déu co su
tuong déng cao & viing gen rbcl, gia tri di truyén it bi
bién déi boi hinh thai mau va khu vuc thu mau, dong
thoi, cd 18 mau déu tuwong dong cao vdi bon giong
Polyscias guilfoyleivoucher OP75, Polyscias sp. OP31,
Polyscias guilfoylei voucher OP74 va Polyscias
balfouriana voucher Hosam00272 trén GenBank.
Riéng loai Polyscias guilfoylei trén GenBank c6 su
khéac biét nhat dinh véi cac mau va giong con lai.
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Hinh 10. Cay phat sinh loai dira vao két qua gidi trinh
te gen rbcl
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béng thoi, két qua cay phan loai trinh tu frnH-
pshbA (Hinh 11) ¢6 su twong dong véi ving gen matK
va rbcl. Cac nhom mau x€p canh nhau tuong tu
phan loai theo hinh thai, nhom mau 14 nho (la
nhuyén) (D1, D2), mau la nho (D3, D4, D5, D6, D7,
D8), mau 14 to (xé thuy) (D9), mau 14 to (khong xé
thuy) (D10, D11), mau 14 rang (D13, D14), mau la
tron (D15, D16, D17). Riéng mau 14 dia (D12) va mau
la tr6 (D18) x€p canh mau 14 nhé (14 nhuyén) (D1,
D2).
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Hinh 11. Cay phat sinh loai dua vao két qua gii trinh
tu gen trnH-psbA

Ving gen matK trén cay dinh lang & cac mau co
su twong dong cao khac véi két qua nghién ctu cta
Nguyén Thi Thanh Nga (2012) vé mot so loai cay
duoc lieu thuoc chi Pang Sam (Codonopsissp.) co
ving gen matK tuong doi khac biét (61 diém da hinh
trén 871 bp). Vung gen rbcL trén ciy dinh lang & cac
mau c6 su twong déng cao tuwong tu nghién ctu clia
Hoang Piang Hiéu (2012) vé tap doan cay do bau
(Aquilaria sp.) c6 vung gen rbcl voi do tuong dong
cao (99,0 - 100%). Tuy nhién, vung gen trnH-psbA cho
két qua khac két qua nghién cttu ctia Hoang Pang
Hiéu vé tap doan cay doé bau (Aquilaria sp.) - c6 do
tuong dong rat cao (99,1-100%).

Nhu vay, ca hai ving gen matK va rbcL déu co
tinh bao ton va it bi bién ddi boi hinh thai va khu vuc
thu cac mau dinh ling nghién cttu. Vung gen trnH-
psbA chua thé hién ro su twong quan gitta trinh tuw
gen va hinh thai. Tuy nhién, vung gen trnH-psbA cé
su khac biét nhiéu hon vé trinh tu gen gitta cAc mau
dinh lang phan tich so véi trinh tu gen matKva rbclL.

bay co thé 1a viing gen DNA barcode tiém nang dé
phat trién tré thanh marker phan t trong viéc phan
biét loai dinh lang.

4. KET LUAN

Két qua khuéch dai va phan tich 3 vuing DNA
barcode matK, rbcl, trnH-pshA & 18 mau dinh lang
cho thay co su giong nhau va khac nhau vé trinh tu
nucleotide gitta cAc mau da thu thap. Vung gen matK
co su khac biét nucleotide vi tri 1 va vi tri 454. Ving
gen rbcL cé su khac biét nucleotide & vi tri 363, vi tri
620, vi tri 665, vi tri 895. Vung gen #rnH-psbA c6 su
khac biét nucleotide nhiéu vi tri hon hai viing matKva
rbeL. Trong d6, chu y cac vi tri 1, 351, 462, 473, 499 c6
chtra cac nucleotide dac trung cho mot nhém mau. Su
khéc biét trinh tu vung gen trnH-psbAla co s& dé thuc
hién cac nghién ctru vé marker phan tr trong viec
phéan biét cac loai dinh lang.

Két qua cay phat sinh loai ctia ving gen matK,
rbcL c6 tinh bao ton, cé tinh tuong dong cao va it su
khac biét giita cac mau dinh ling trong nghién ctu.
Vung gen trnH-psbA cé su khac biét di truyén nhiéu
hon.
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DNA BARCODE ANALYSIS OF POLYSCIAS SAMPLES COLLECTED IN VIETNAM
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Summary

This study aimed to analyze the DNA barcode of eighteen Polyscias spp accessions collected in Vietnam.
Polyscias samples were collected from various regions in Viet Nam. The DNA extracts of the samples then
amplified with matK, rbcL and trnH-psbA primers. Subsequently, the amplicons were sequenced for
nucleotide variation analysis. The results indicated that the all Polyscias accessions had high level of
similarity with some nucleotide vatiations. It was also shown that matK and rbcL regions of Polyscias were
highly conservative. While, trnH-psbA region of Polyscias was more variable.

Keywords: Polyscias, DNA barcode, matK, rbcL, trnH-psbA , genetic variation.
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ANH HUOGNG CUA PHAN BON DEN NANG SUAT,

CHAT LUONG CAM SANH TAI HA GIANG
Nguyén Quédc Hung', Vii Viet Hung!, Duong Xuan Thuéng!

TOM TAT

bé dé xuat duoc mot cong thitc bon phan phit hop cho cam Sanh tai Ha Giang, thi nghiém nghién ctru 4nh
hudng cta phan bon dén nang sudt, chat lwong cam Sanh duoc thuc hién véi 5 cong thire trong 2 nam 2016 -
2018. Két qua nghién ctru chi ra ring: Cac coéng thitc phan bon c6 tac dung nang cao ty 1é dau qua, khoi
luong qua va niang suit cam Sanh ma khong lam anh huéng dén céac chi tiéu co gioi qua. Trong cac cong
thitc bon phan thir nghiém, cong thiec bén 5 kg phan hitu co vi sinh + 500 g N + 300 g P,0, + 500 g
K,0/cay/nam c6 tac dung ro rét nhat trong viéc nang cao ty lé dau qua, nang suat va chét luong cam Sanh.
Cam Sanh duoc bon phan theo liéu lugng trén cho ty 1¢é dau qua 6n dinh 1,81 - 1,84%, niang suit trung binh
dat 29,63 - 36,55 kg/cay/nam, cao hon ro rét so voi déi ching theo quy trinh cta nguoi dan dia phuong -

bon 2 kg NPK/cay/nam (tyle N: P: K-12:5:10).

Tit khoa: Cam Sanh, chét luong qua, Ha Giang, phan bén, ndng suat.

1. BAT VAN BE

Cam Sanh 1a loai cay an qua c6 gia tri kinh té
cao, duoc trong tap trung tai cac huyén: Bac Quang,
Quang Binh va Vi Xuyén cta tinh Ha Giang. Do hiéu
qua kinh té thu duoc cao hon so véi nhiéu cay trong
khac trong ving nén cam Sanh da dugc dia phuong
quan tam bao ton va phat trién. Tuy nhién, do trinh
d6 va tap quan canh tac khac nhau nén mac du da co
quy trinh bén phan nhung nhiéu nguoi trong cam
Sanh van chu yéu dua vao viéc khai thac do phi cta
dat, chua quan tam nhiéu dén viéc bd sung tré lai
dinh dudong cho dat. Mot s6 ho dan da bon phan
nhung st dung céc loai phan bon khong can déi, bon
khong dung thoi diém,... Theo Davies F. S. va
Albrigo L. G. (1994) va Tucker D. P. H. et al (1995),
dé tao ra 1 tdn qua cay an qua c6 mui sé lay di cta
dat 1,18 - 1,29 kg N, 0,2 - 0,27 kg P,0;, 2,06 - 2,61 kg
K,0 va 0,97 - 1,04 kg MgO, ngoai ra con mot luong
nho cac nguyén to vi luong. Két qua nghién cttu vé
phan bén ctia mot s6 tac gia (Huynh Ngoc Tu, Bui
Xuéan Khoi, 2003; Vo Hiru Thoai, Nguyén Minh Chau,
2003; Nguyén Quoc Hung, Vi Viet Hung, 2016;
Nguyén Thi Thanh Tinh va cs., 2016) da cho thay
ché @6 phan boén c6 anh hudéng ro rét téi nang suat,
chat luong qua ctia mot s6 gidng ciy dn qua c6 mui.
Chinh vi vay, viéc thuc hién dé tai “Nghién cuu dnh
hudng cua mot so cong thirc bon phin dén nang
suat, chat lirong cam Sanh tai Ha Giang”1a can thiét
nhiam dé xuat duoc mot cong thiec phan bon phu hop
cho cam Sanh.

' Vién Nghién ctru Rau qua

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit lieu nghién ctru

- Giéng cam Sanh Ha Giang 8 tudi, nhan giong
bang phuong phap chiét canh.

- Cac loai phan bén st dung cho nghién ctu:
phan dam uré, phan kali clorua, phan supe lan, phan
hitu co vi sinh (HCVS).

2.2. Phuong phap nghién cttu

2.2.1. BO tri thi nghiém

Thi nghiém duoc bé tri trén vuon trong sén voi 5
cong thite (CT). Cac cong thic duoc b tri theo khoi
ngau nhién, 3 1an nhac, méi cong thitc 6 5 cay.

- CT1: 5 kg phan HCVS + 400 g N + 300 g P,O5 +
400 g K,O/céay.

- CT2: 5 kg phan HCVS + 450 g N + 300 g P,Os
+450 g K,0/cay.

- CT3: 5 kg phan HCVS + 500 g N + 300 g P,O4
+500 g K,0/cay.

- CT4: 5 kg phan HCVS + 550 g N + 300 g P,Os
+ 550 g K,0/cay.

- CT5 - Doi chimg: Bon phan theo quy trinh ctia
nguoi dan dia phuong - bon 2 kg NPK/cay (ty lé
N:P:K - 12:5:10).

a) Thot gian va ty 1é bon

Thoi gian va ty 1é bon ctiia méi lan duoc xay dung
trén co s tham khao céac tai lieu huong dan bon
phan va quy trinh canh tac cam Sanh hién cé. Toan

bo luong phan duoc chia lam 4 1an bon trong nam.
Cu thé nhu sau:

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2019 35



KHOA HOC CONG NGHE

- Lan 1: Bon thuc hoa (thang 3): 40% dam, 40%
kali.

- Lan 2: Bon thuc qua (thang 4 - 5): 20% dam, 20%
kali.

- Lan 3: Bén nudi qua va thuc canh thu (thang 7 -
8): 20% dam, 20% kali.

- Lan 4: Bén sau thu hoach (thang 1 - 2 nam sau):
20% dam, 20% kali va 100% lan + 100% phan HCVS.

b) Cdch bon phan

Bon theo tin cay: Rach ranh xung quanh tan,
sau 7 - 10 cm, rac phan vao ranh, 1ap dat, tuoi nudc
cho phan tan.

¢) Céc cham soc khéc

Tat ca cac cong thic thi nghiém duoc ti goc git
am trong thoi ky kho han tir thang 11 nam truoc dén
thang 5 nam sau, tw6i nuéc bé sung khi troi khong
mua nhiéu ngay, ddm bao do 4m dat 65 - 70% va duoc
x4c dinh bang may do do 4m dat; phong trir sau,
bénh bang phun thuéc dinh ky; cat tia theo quy trinh
chung.

2.2.2. Cdc chi tiéu va phuong phap theo doi, tinh
todn

- Thoi gian ra hoa: danh diu c6 dinh cac canh
theo doi cta cac lan nhic lai ciia méi cong thirc, moi
lan nhéc theo doi 5 canh; ghi thoi gian bat dau né va
két thuc no hoa.

- Ty le dau qua (%): S6 qua 6n dinh/ téng s6 hoa,
theo doi trén 5 canh da dém hoa & trén.

- Cac chi tiéu nang suat:

+ S0 qua trén cay (qua): Pém téng so6 qua trén
cay thi nghiém khi thu hoach.

+ Khoi luong trung binh qua (g/qud): 14y ngau
nhién 30 qua trén cong thic, can khoi luong va tinh
trung binh

+ Nang suat qua trén cay (kg/cay): Can toan bo
s6 qua thu hoach duoc trén cay.

+ Kich thuéc qua: Do duong kinh qua, chiéu cao
qua ¢ vi tri o kich thude 1on nhat.

+ Chat kho (%), duong téng so (%), axit téng so
(%), vitamin C (mg/100g). Cac chi tiéu duoc phan
tich tai BoO mon Kiém nghiém chat luong rau qua,
Vién Nghién cttu Rau qua. Cu thé: Puong téng s
(%): x4c dinh theo phuong phap Bectrand; chat kho
(%): theo phuong phap sdy dén khoi luong khong
d6i; vitamin C (mg/100 g): theo phuong phap
Tinman; axit téng s6 (%): theo phuong phap chuin
d6 NaOH 0,1 N.

223 Xirly so'liu

S6 lieu duoc xt ly theo chuong trinh Excel,
IRRISTAT 7.2.

2.3. Thei gian va dia diém nghién ciru

Nghién cttu dugce thuc hién tir thang 2 nam 2016
dén thang 2 nam 2018 tai xa Vinh Hao, huyén Bac
Quang, tinh Ha Giang.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia phan bén dén thoi gian ra
hoa, ty 1é ddu qua cia cam Sanh

Két qua theo doi anh hudng ctia cac cong thirc
phan bon dén thoi gian nd hoa, két thuc no hoa va ty
lé dau qua ctia cam Sanh duoc trinh bay tai bang 1.

Két qua nghién ctru thu duoc cho thay:

Khong c6 su sai khac nhiéu vé thoi gian tir né
hoa dén két thuc né hoa & cac cong thic thi nghiém
trong ca 2 nam nghién cttu. Thoi gian tit nd hoa dén
két thac né hoa cta cac cong thic khoang 25 - 26
ngay. Thoi diém bat dau né hoa dao dong tir ngay
12/3 - 16/3 va két thuc nd hoa vao ngay 5 - 11/4. Nhu
vay, cac cong thirc phan bon duoc ap dung trong thi
nghiém khong lam thay d6i thoi gian nd hoa ctia cam
Sanh so voi doi ching, két qua nay phu hop voi két
qua nghién cttu ctia Nguyén Thi Thanh Tinh va cs
(2016) trén cay cam mat Hién Ninh tai Quang Binh.

Trong ca 2 nam nghién cttu, vao 5 ngdy dau sau
tat hoa cac cong thirc thi nghiem c6 ty lé dau qua kha
cao (nam 2016 dao dong 8,13 - 10,32%, nam 2017 dao
dong 8,67 - 11,84%) va khong cé su sai khac co y
nghia thong ké gitta cac cong thic bon phan voi
nhau va véi d6i chimg. Tuy nhién, tai thoi diém dau
qua 6n dinh, da co su khac biét co y nghia gitra cac
cong thic bon phan voi nhau va voi cong thic doi
chung.

- Nam 2016: Ty lé dau qua 6n dinh ctia cac cong
thitc bon phan déu cao hon ty 1é dau qua 6n dinh cta
cong thirc doi chimg mot cach co y nghia thong ke.
Trong cac cong thirc bén phan, cong thirc 3 co ty 1&
dau qua 6n dinh cao nhat, dat 1,81%. Ty lé dau qua
cuia cac coéng thirc con lai khong c6 su khac biét c6 y
nghia thong ke.

- Nam 2017: Ty le dau qua 6n dinh ctia cac cong
thitc bon phan gan nhu tueong tw nhu nam 2016, cac
cong thic bon phan thir nghiem déu co ty le dau qua
6n dinh cao hon ro rét so véi doi chung, dat cao nhat
& cong thirc 3.
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Nhitng két qua trén cho phép rat ra nhan xét:
cac cong thiac phan bén thk nghiém co tac dung ro

trong viéc nang cao ty 1é dau qua ctia cam Sanh tai
Ha Giang.

Bang 1. Anh hudng ctia cac cong thirc bén phan dén ra hoa va ty 1é dau qua cia cam Sanh

| Theidiémné | Thoidiém | Lroigianno | Tyledauqua | Tyle dau
Cong thtc hoa Két thiic hoa - két thuc | 5ngay sautat | qua on dinh
hoa (ngay) hoa (%) %)

Nam 2016

CT1 12/3/2016 7/4/2016 26 9,85 1,44
CT2 10/3/2016 5/4/2016 26 9,69 1,49
CT3 13/3/2016 7/4/2016 25 10,32 1,71
CT4 14/3/2016 9/4/2016 26 9,79 1,49
CT5®/0) 16/3/2016 11/4/2016 26 8,13 1,23
CV (%) 216 0,20
LSD, s 114 7.7
Nam 2017

CT1 11/3/2017 5/4/2017 25 10,35 1,60
CT2 12/3/2017 6/4/2017 25 10,45 1,62
CT3 14/3/2017 9/4/2017 26 11,84 1,84
CT4 13/3/2017 8/4/2017 26 9,89 1,61
CT5®/0) 14/3/2017 8/4/2017 25 8,67 1,26
CV (% 216 021
LSD, s 1275 876

3.2. Anh hudng ctia phan bén dén cac yéu t6 cdu

thanh niing suit va ning suit ctia cam Sanh

Béng 2. Anh huéng ciia phan bén dén yéu té cdu

thanh ning suit va ning suit cam Sanh

Cong thtrc o Khoi Ning
, . SO qua P
boén phan (qua/cay) lwong suat
(kg/qud) | (kg/cay)
Nam 2016
CT1 98,9 0,24 23,74
CT2 106,8 0,24 25,63
CT3 118,5 0,25 29,63
CT4 107,6 0,25 26,90
CT5
®/C) 84,7 0,22 18,63
CV(%) 125 105 6,2
LSD, 5 ) 0,01 2,6
Nam 2017
CT1 120,56 0,24 28,93
CT2 123,76 0,25 30,94
CT3 146,21 0,25 36,55
CT4 124,28 0,24 29,83
CT5
®/C) 110,38 0,21 23,18
CV(%) 14,54 56 7,85
LSD, 10,02 0,01 4,48

Céc yéu t6 cau thanh ning suit, nang sut cta
cac cong thie thi nghiém duwoc trinh bay & bang 2.
Két qua nghién ctru thu duoc & bang 2 cho thay:
Trong ca hai nam nghién ctu, cac céng thicc bén
phan thtr nghiém c6 s6 luong qua, kich thudc qua va
nang suat khac biét co y nghia so voi do6i chimg. Két
qua nghién cttu nay phi hop véi két qua nghién ctu
ctia Vo Hiru Thoai va Nguyén Minh Chau (2003) trén
cay budi Nam roi, cia Huynh Ngoc Tu va Bui Xuan
Khoi (2003) trén cay budi Puong 14 cam. Nam 2016,
nang suat trung binh cta cac cong thirc bon phan dat
tir 23,74 dén 29,63 kg/cay, trong khi d6 niang suat
trung binh cta cong thic d6i chimg chi dat 18,63
kg/cay. Nam 2017, nang suat trung binh ctia cac
cong thic bon phan dat tir 28,93 dén 36,55 kg/cay,
trong khi d6 nang suét trung binh ctia cong thic doi
chimg chi dat 23,18 kg/cay.

Nhu vay, nang suat cta cac cong thic bon phan
thir nghiém da cé sy khac biét ro rét voi cong thic
doi chung. Trong cac cong thitc bon phan thir
nghiém thi céng thic 3 (bon 5 kg HCVS + 500 g N +
300 g P,Os + 500 g K,O/cay) dat nang suat cao nhat;
nang suat cta cac cong thirc con lai chi co sy khac
voi doi ching ma chua c6 su khac biét gitta chung.
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3.3. Anh huéng ciia phan bén dén mot sé chi
tiéu co gi6i qua cam Sanh

Két qua phan tich mot sé chi tiéu vé qua cta cac
cong thuc thi nghiém duoc thé hién & bang 3.
Béng 3. Anh huéng ciia phan bén dén mot sé chi tieu

co gioi qua

Chiéu|Puong| So S6 Ty le
Cong | cao | kinh |mui/qua | hat/qua | phan an
thic | qua | qua (mui) (hat) duoc
(cm) | (cm) (%

Nam 2016
CT1 | 6,71 | 8,05 124 22,89 73,28
CT2 | 635 ]| 860 12,3 27,15 78,41
CT3 | 685 | 921 12,7 26,32 81,80
CT4 | 629 | 7,98 12,4 27,10 72,17

CT5

®/0) 6,37 | 7,85 12,5 26,19 71,82
CV(%) 6,75 7,52 837
LSD, s 0,64 4,85 5,65

Nam 2017
CT1 | 633 | 7,25 12,3 25,21 74,24
CT2 |635| 7,37 12,4 23,34 | 80,15
CT3 | 6,76 | 835 12,8 24,76 | 82,35
CT4 | 628 | 742 12,3 22,47 72,38

CT5

®/C) 6,31 | 7,15 12,1 26,65 71,05
V(%) 7,21 589 976
LSD, s 0,75 4,79 5,08

S6 lieu theo doi thu dwoc & bang 3 cho thay,
khong c6 su sai khac & mot so chi tiéu co gioi cta
qua (chiéu cao qua, duong kinh qua, s6 mui/qua va
s6 hat/qua) gitta cac cong thic thi nghiém trong ca 2
nam nghién cttu. Vé chi tiéu danh gia ty l1é phan an
duoc, co sy sai khac cé y nghia gitta cac cong thiic
bén phan. O ca 2 nam nghién ctu, cac cong thie bon
phan 2 va 3 déu c6 ty 1é phan an dugc dat duoc lon
hon cac cong thic béon phan khac. Cac cong thic
bon phan con lai khong co su khac biét vé ty 1é phan
an duoc so véi cong thirc doi ching. Piéu nay ching
to viéc bon phan theo cac cong thic thi nghiém co
lam thay déi ty l1é phan dn duoc cia qua nhung
khong lam thay déi cac chi tiéu co gioi qua co lién
quan dén cac dic diém di truyén cta giong.

3.4. Anh hudng ctia phan bén dén chit luong
qua cia cam Sanh

Két qua phan tich mot so6 chi tiéu chat luong qua
ctia cac cong thuc thi nghiem duwoc thé hién & bang
4.

Béang 4. Mét s chi tiéu vé chat luong qua ctia cam

Sanh & cic cong thirc
Con Chat |Puong| Vitamin C | Do
thli’f kho | tong (mg/ Brix
%) | s0 %) 100 g) %)
Nam 2016

CTr1 |10,71| 10,63 31,23 10,94
CT2 |11,94| 10,92 32,52 10,25
CT3 |12,12| 10,94 32,85 11,22
CT4 |11,65| 10,83 31,47 10,08
CT5

10,21 10,12 30,22 10,07
®/0)

Nam 2017

CT1 |11,67| 11,32 30,32 10,76
CT2 |11,81| 10,46 31,75 11,26
CT3 |12,45| 11,46 30,78 11,24
CT4 |11,56| 10,27 31,45 10,32
CT5

10,35 9,58 30,12 9,67
B/C)

Két qua phan tich chat luong qua ctia cac cong
thirc thi nghiém thu dwoc & bang 4 cho thay, cac
cong thitc bon phan thit nghiém c6 cac chi tieu vé
chat luong qua cao hon cong thic doi ching. Ham
luong duong téng so6 dat 10,63 - 11,46%, chat kho dat
10,71 - 12,45%, ham lwong vitamin C dat 30,32 - 31,85
mg/100 g, @6 brix dat 10,25 - 11,24%. Nam 2016, cong
thitc 3 cho qua cé do brix dat duoc cao nhat (11,22%)
va dat tuong duong so véi céong thirc 2 trong nam
2017 (11,26% va 11,24%). Cong thiec 5 doi chimg (bon
2 kg NPK/cay) c6 ham luong duong téng so thap
nhat (9,58 - 10,52%) va do brix thdp nhat (9,67 -
10,07). Cac két qua nghién cttu thu duwoc vé chat
luong qua phu hop véi két qud nghién ctu cta
Nguyén Thi Thanh Tinh va cs (2016) trén cay cam
mat Hién Ninh tai Quang Binh. Diéu nay chung to
viéc bén phan theo cac cong thiec thir nghiém cé tac
dung lam tiang chat luong qua ctia giong cam Sanh
tai huyén Bac Quang, tinh Ha Giang.

4. KET LUAN VA BE NGHI

4.1. Két luan

- Cac cong thirc phan bén co6 tic dung nang cao
ty 1é dau qua, khoéi luong qua, niang suat, ty 1é phan
an duoc ctia cam Sanh tai Ha Giang ma khong lam
anh hudéng dén cac chi tiéu co giéi qua. Cac cong
thitc bon phan co6 ty lé dau qua 6n dinh dat trung
binh tir 1,44% dén 1,84%, nang suat trung binh dat tt
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23,74 dén 36,55 kg/cay, cao hon ro rét so voi doi
chung.

- Trong cac cong thic bon phan thir nghiém,
cong thic 3 bon: 5 kg phan hitu co vi sinh + 500 g N
+300 g P,0; + 500 g K,0/cay/nam co tac dung ro rét
nhat trong viéc nang cao ty 1¢ dau qua, nang suat va
chat luong cho cam Sanh.

4.2. Dé nghi

Thir nghiém ap dung viéc bén phan: 5 kg phan
HCVS + 500 g N + 300 g P,05 + 500 g K;0/cay/nam
vao quy trinh thAm canh cam Sanh dé c6 co s& ap
dung trén dién rong tai cdc vuon cam Sanh tai Ha
Giang.
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EFFECT OF FERTILIZER ON YIELD AND QUALITY OF SANH ORANGE IN HA GIANG
PROVINCE

Nguyen Quoc Hung, Vu Viet Hung, Duong Xuan Thuong

Summary

To suggest a suitable fertilizer treatment for Sanh orange, the experiment on influence of fertilizer to yield,
quality of Sanh orange was conducted with 5 treatments in two years 2016 - 2018. The research results
showed that: Fertilizer treatments have the effect of improving the fruiting rate, fruit weight and yield of
Sanh orange without affecting of mechanical fruit norm. In the experiment fertilizer treatment: 5 kg of
micro-organic fertilizer + 500 g N + 300 g P,0, + 500 g K,O/tree/year has the most obvious effect in
improving fruit setting ratio, yield and quality of Sanh orange. To apply this fertilizer dose fruiting rate is
1.81 to 1.84%, yield from 29.63 to 36.55 kg/tree, significantly higher than with control treatment (2 kg

NPK/tree/year-ratio N:P:K - 12:5:10).

Keywords: Sanh orange, fruit quality, Ha Giang province, fertilizer, yield.

Nguoi phan bién: TS. Bui Huy Hién
Ngay nhan bai: 13/5/2019
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NGHIEN CUU LIEU LUONG PHAN BAM VA KALI CHO GIONG
NGO LAI OTS5S TREN DAT CAT PHA TAI THANH HOA

TOM TAT

Lé Quy Tuong!, Lé Van Ninh?, Lé Quy Tung?

Nghién cttu liéu luong phan dam va kali hop 1y doi voi giong ngo lai don QT55 trén dat cat pha trong vu
xuan va thu dong 2018 duoc tién hanh tai thon Té Thon, xa Hoang Dao, huyén Hoang Héa, tinh Thanh Héa.
Két qua nghién ctru xac dinh dugc mic phan bon hop ly 160 - 180 kg N/ha + 110 kg K,O/ha trén nén 2 tin
phén hitu co vi sinh + 90 P,O,/ha cho nang sudt cao 8,69-9,28 tdn/ha/vu va hiéu qua kinh té cao nhat; lai
thuan trung binh 23,479 triéu dong/ha, vuot déi chimg trung binh 10,656 triéu dong/ha/vu trén dat cat pha

trong vu xuan 2018 va thu dong 2018.

Tt khéa: Giong ngo lai QT55, liéu lirong dam va kali, dat cat pha, nang suét, hiéu qua kinh té.

1. BAT VAN BE

Ngo khong chi 1a cay luong thuc, thuec phidm
quan trong, ma con la cay nguyén lieu phuc vu ché
bién thtrc an chan nuoi, cay nang luong sach cta thé
ky 21. O nudc ta, cay ngo dang duoc gieo trong & hdu
khap 7 vung sinh thai nong nghiép. Nam 2018, dién
tich ngo 1.039,9 nghin ha, nang sudt trung binh (TB)
4,72 tan/ha va san lueong 4.905,9 nghin tan. Tuy vay,
san xuat ngd & nuoc ta chua dap tmg duoc nhu cau
tieu thu noi dia, hang ndm nudc ta con phai nhap
khau hang triéu tin ngd dé ché bién thtc an chan
nudi. Lwong ngd nhap khau nam 2018 dat 9,5 trieu
tan (USDA, 2018).

Thanh Héa la mét trong nhimg tinh nong nghiép
& Bac Trung bo va ngo 1a cay luong thuc, cay nguyén
lieu quan trong dung dé ché bién thic dn chan nuoi
do co nhiéu loi thé so sanh. Nam 2018, dién tich ngo
ctia tinh 1a 45.000 ha, chiém 38,6% tong dién tich ngo
ctia Bac Trung bo; nang suat trung binh 4,36 tdn/ha,
cao hon nidng suiat TB cta Bic Trung bo la 0,1
tan/ha; san luong dat 196.200 tan (Cuc Trong trot,
2018). Tuy nhién, viéc phat trién ngdé ¢ Thanh Hoa
dang dung trudéc nhimg thach thic, do 1a dat trong
ng6 chu yéu 1a & cac ving ven song, nho hep; hang
dat trung binh it mau mo, phan lon dat kho han,
thiéu nudc tudi chiém gan 70% téng dién tich dat
trong ngo; cac giong ngd cht yéu hién dang duoc
gieo trong trong san xuat 1a cac giong ngo lai nhap
nodi, khong cht dong hat giong hing vu, dang thiéu
cac giong ngo lai tot duoc chon tao trong nudc, ngan

' Trung tim KKN giéng, San pham cay trong Qudc gia, Cuc
Tréng trot

> Truong Pai hoc Hong Pirc

*Hoc vién Nong nghiép Viét Nam

ngay va chua c6 quy trinh canh tac déi véi ting
giong vé mat do, bon phan can doi NPK, tudi nudc...
nén nhiéu giong bi nhiém sau bénh nang va c6 xu
thé thoai hoa.

Két qua nghién ctu trén dat xam bac mau &
bong Nam bo da chi ra dé tao ra 1 tin ng6 NK7328
cay ng6 phai hap thu tir dat luong dam dé tieu 2,40 —
3,05 kg N, 0,98 - 1,06 kg P,O5 va 1,55 — 1,63 kg K,O
(Vo Thi Hoa, 2018). Két qua nghién cttu cua Bui
binh Dinh va CS (2009) & dong bang song Hong cho
thay & thoi ky cay con cay hat dam khoang 510%
tong luong dam, tir vieon long dén tré co hat khoang
50-60% va tir tré co dén chin khoang 40-45%. Nhu vay
viéc nghién ctru bén phan cho giong ngo lai moi la
rat quan trong va cap thiét. Giong ng6 lai don QT55
da duoc Bo Nong nghiép va PTNT céng nhan san
xuat tht tai Quyét dinh s6 17/QD-TT-CLT ngay
17/01/2019 cho cac tinh phia Bac, Nam Trung bo va
Tay Nguyen, 1a giong c6 trién vong tai Thanh Hoa.
bé mé rong giong QT55 ¢ Thanh Hoa, muc tiéu
nghién cttu 1a: x4c dinh duoc liéu lwvong phan dam va
kali hop ly dé dat ning sudt va hiéu qua kinh té cao
trén dat cat pha trong vu xuan va thu dong tai cac
viung trong ng6 & Thanh Hoa.

2. VAT LIEU, PHUONG PHAP, BIA DIEV VA THOI GIAN NGHIEN
cuu

2.1. Vit lieu nghién ctru

- Giong thi nghiém: Giong ng6 lai QT55.

- Cong thtc thi nghiém goém 15 cong thic
(kg/ha): Nén + dam N (140- 160- 180- 200) + kali K,O
(90 -110 - 130- 150).

- Cong thic doi ching: Nén + 140 kg N + 90 kg
K,O/ha.
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Nén: 2 tAn phan hitu co vi sinh + 90 P,O5/ha. Cac
loai phan bon vo co la: uré: 46% N, supe lan Lam
Thao 16% P,0O;, kali clorua 60% K,O.

2.2. Phuong phap nghién ciru

2.2.1. Bo tri thi nghiém

Thi nghiém nghién ctu liéu luong phan dam va
kali cho giong ngd6 QT55 dugc bo tri theo “Quy
chudn Quéc gia vé Khao nghiém gia tri canh tac va
st dung cua giong ngd” - QCVN 01-
56:2011/BNNPTNT ctia B6 Nong nghiép va PTNT.

- Bo tri thi nghiém déng ruong 2 yéu t6 (dam va
kali) theo kiéu 6 16n (nhan té N) va 6 nho (nhan té K)
kiéu chia 6 (Slip-plot).

Diéen tich 6 thi nghiém: 14 m?/6 (> m x 2,8 m).
Mat d6 5,7 van cay/ha (70 cm x 24 cm).

2.2.2. Cdc chi tiéu theo doi

Cac chi tieu theo doi va st dung quy trinh ky

thuat 4p dung theo “Quy chuin quéc gia vé Khao
nghiém gi4 tri canh tac va stt dung cta giong ngo” -
QCVN 01-56:2011/BNNPTNT ctia Bo Nong nghiép
va PTNT.

2.2.3. Phuong phap xit Iy so liéu

Xtr ly s6 liéu thi nghiém phan bon gieo trong ngo
lai QT55 duoc ap dung theo chuong trinh IRRISTAT
5.0 va phan mém Excel 3.2.

2.3. Thei gian va dia diém nghién ciru

- Thoi gian nghién ctu: Vu xuan 2018 gieo ngay
25/02/2018; vu thu dong 2018 gieo ngay 10/9/2018.

- bia diém: Thon Té Thon, xa Hoang Pao, huyén
Hoang Hoa, tinh Thanh Héa.

2.4. Tinh chat dat va diéu kién thoi tiét khi hau

- Dat thi nghiém: Thuéc loai cat pha, thanh phan
co gioi dat nhe; tinh chat hoa hoc dat duoc trinh bay
& bang 1.

Bang 1. Tinh chat héa hoc dit thi nghiém

Mau dat n?\?:intél;msgé q N téng | Ndétieu | Pténg | Pdétieu | K tong K dé tieu
% & PExa 1 56 %) | mg/ke) | 6 %) | (mg/kg) | s6 %) (mg/kg)
0,
T“;‘i’gokh‘ 0,78 5,72 0,60 4,24 0,13 5,20 0,15 29,6

Nguon: Phong Thir nghiém - Trung tim Kiém nghiém va Chung nhdn chat luong dat va vat tu nong

nghiép tinh Vinh Phuc (2019).

b4t thi nghiém tai thon Té Thon, xa Hoang Dao,
huyeén Hoing Héa, tinh Thanh Hoéa c6 pHgy gan
trung tinh, ham lwong mun téng s6 thap, dam tong
s6 trung binh; lan tdng s6 trung binh, lan dé tiéu
trung binh, kali tong so6 trung binh, kali dé tiéu giau.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia liéu long phan dam va kali
dén sinh trudng, phat trién cia giéng QT55 trén dat
cat pha trong vu xuén va thu déng tai Thanh Hoéa

3.1.1. Anh huéng cua liéu hrong phan dam va
kali dén thoi gian sinh trudng cua giong QT55

Béng 2. Anh hudng ctia liéu lugng phan dam va kali dén théi gian sinh trudng clia gidng QT55 trén dat cat

ha trong vu xuan va thu dong 2018 tai Thanh Hoéa
TT Cong thuc Thoi gian tir gieo dén ....(ngay)
Tré co (50% s6 cay | Phun rau (50% so cay Chin sinh ly (TGST)
tré co) phun rau) (ngay)
Xuan ™D Xuan D Xuan D
1 N140K90 (b/C) 63 57 66 60 115 104
2 N140K110 63 57 66 60 115 105
3 N140K130 63 57 66 60 115 105
4 N140K150 63 57 66 60 115 105
5 N160K90 63 58 66 62 115 107
6 N160K110 63 59 66 62 115 106
7 N160K130 64 58 67 62 116 107
8 N160K150 64 59 67 62 116 106
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9 N180K90 64 59 67 62 116 106
10 N180K110 66 60 68 63 117 106
11 N180K130 67 60 69 63 117 106
12 N200K150 67 60 69 63 117 107
13 N200K90 67 61 70 64 118 108
14 N200K110 68 61 70 64 118 108
15 N200K130 68 61 70 64 118 108
16 N200K150 68 61 70 64 118 108

O mirc bon phan tir 140-160 kg N/ha giong QT55
c6 thoi gian sinh trudng ngan ngay hon so voi mic
bon dam 180-200 kg N/ha khoang 1-3 ngay (vu Xuén)
va 1-4 ngay (thu dong).

Khi tang mtc bon dam tir 140-160 kg N/ha len
mtc 180-200 kg N/ha thi thoi gian sinh trudéng ting

thém 1-4 ngay; trong khi ting mic bon kali tir 90-110
kg K,O/ha lén 130-150 kg K,O/ha thoi gian sinh
truong khong kéo dai.

31.2, Anh hudng cia liéu hrong phan dam va kali
dén mutc do nhiém sau, bénh cua giong QT55

Béng 3. Anh hudng ciia liéu luong phan dam va kali dén mitc d6 nhidm sau, bénh ciia giéng QT55 trén d4t cat
pha trong vu xuin va thu déng 2018 tai Thanh Héa

Cong Sau duc than Sau duc bap |Bénh kho van (%) | Bénh dom 14 lon bé ré
thic (diém 1-5) (diém 1-5) (diém 1-5) %)
Xuan ™ Xuan ™ Xuan ™ Xuan ™ Xuan ™

N140K90 1 1 1 1 1,0 1,0 1 1 0 0,3
N140K110 1 1 1 1 1,0 1,0 1 1 0 0
N140K130 1 1 1 1 0,6 1,0 1 1 0 0
N140K150 1 1 1 1 0,6 0,3 1 1 0 0
N160K90 1 1 1 1 1,0 1,3 1 1 0,6 0
N160K110 1 1 1 1 1,3 0,6 1 1 1,0 0
N160K130 1 1 1 1 1,3 0,3 1 1-2 1,0 0
N160K150 1-2 1 1 1 1,3 0,6 1 1-2 1 0,3
N180K90 2 1-2 1-2 1-2 1,0 0,6 1-2 1 1,0 0,6
N180K110 1-2 1-2 1-2 1-2 1,0 1,0 1 1-2 1,0 0,3
N180K130 1-2 1-2 1-2 2 1,0 1,0 1 1-2 1,3 0,6
N200K150 1-2 1-2 1-2 1-2 1,0 1,0 1-2 1-2 1,3 0,6
N200K90 2-3 1-2 2 1-2 1,3 1,0 1-2 1-2 2,3 1,0
N200K110 2 2 1-2 1-2 2,0 1,6 1-2 1-2 2,0 0,6
N200K130 2 1-2 1 1-2 2,0 2,0 2 1-2 2,6 1,6
N200K150 2 1-2 1-2 1-2 2,6 2,3 1-2 1-2 3,0 1,6

- Sau hai: O mtc bon dam tir 140 -160 kg N/ha va
bon kali 90-150 kg K,0/ha nhiém siu duc than, duc
bap hai ng6 (diém 1) nhe hon cac mitc bén dam cao
hon.

Ng6 cé chiéu huong nhiém sau duc than, duc
bap tang dan khi bon dam tir 180 - 200 kg N/ha va
bon kali 90-110 kg K,0/ha, trong d6, & mitc bén 200
kg N/ha va 90 kg K,0/ha mitc nhiém niang hon so
voi cac muc bon thap hon. Tuy nhién muc diém gay
hai chi & mttc nhe dén trung binh (diém 2-3).

- Bénh hai: O mirc bén dam tir 140 -160 kg N/ha
va bon kali 90-150 kg K,0/ha nhiém bénh kho van va
bénh dom 14 16n hai ng6 nhe hon so véi cac mtc bon
dam cao tir 180-200 kg N/ha.

Ngb c6 chiéu huong nhiém bénh ting dan khi
bon dam tir 180 - 200 kg N/ha va bon kali 90 kg
K,0/ha, trong d6, & mic bén 200 kg N/ha va 90 kg
K,0/ha mtc nhiém ndng hon so véi cdc mitc bon
thap hon. Tuy nhién muc gay hai déi voi bénh kho
van khoang 1,6-2,3% va bénh dom 14 16n tir diém 1-2
van & muc nhe.
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- P6 nga: O muc bon dam tir 140 -160 kg N/ha va
bon kali 90-150 kg K,O/ha cay cung, it d6 nga hon
cac mtuc bon dam cao tir 180-200 kg N/ha.

D6 ré ngo co chiéu huong tang dan khi bon dam
tlr 180 - 200 kg N/ha va bén kali 90 kg K,O/ha, trong

d6, & mitc bon 200 kg N/ha va 90 kg K,0O/ha ngo dé
d6 nga hon so voi cac muc bon thap hon. Tuy nhién
mttc d6 nga ctia ngo tir 2-3% van & muc nhe.

3.1.3 Anh huéng cua liéu hrong phan dam va
kali dén mot so chi tiéu sinh truong cua giong QT55

Bang 4. Anh hudng ctia liéu lugng phan dam va kali dén mot s8 chi tiéu sinh trudng ciia gidng QT55 trén dit
cat pha trong vu xuén va thu déng 2018 tai Thanh Hoéa

Cong thic Chiéu cao cay (cm) Dai bap (cm) buong kinh bap (cm)
Xuan ™D Xuan ™D Xuan ™D
N140K90 187,7 £ 16,2 181,4+9,7 199 £ 2,0 16,3 = 2,1 4,7+04 4,7+0,3
N140K110 187,3 £10,5 176,2 = 16,6 19,4 +25 16,1 +1,8 49+0,3 4,6+0,2
N140K130 191,9 £ 12,2 189,6 £ 8,1 19,8 £0,7 17,1+£13 5,0+£0,3 46+0,1
N140K150 195,1 £9,0 182,2 +6,2 19,6 £2.5 16,1 £0,7 5,0+£0,3 4,6 £0,2
N160K90 202,0 £ 8,1 183,9 £ 10,8 20,9 £ 1,5 17,2 £ 0,9 5,0+ 0,1 4,7+ 0,2
N160K110 210,6 £154 196,4+94 20,7+1,2 17,8 £0,9 49+ 04 4,7+ 0,2
N160K130 206,6 = 10,1 186,4 + 10,9 203+1,3 17315 49+0,1 48 +0,3
N160K150 213,2 £6,8 193,6 =54 20,8 £1,5 172+14 5,0+0,3 4,8 +0,2
N180K90 2179+5,2 197,6 = 12,0 20,5 £ 2,1 184 1,6 49+ 0,5 49+ 0,3
N180K110 220,2+9,2 196,7 £ 9,7 220+1,3 183+24 5,0+£0,2 4,6 £0,2
N180K130 212,6 £14,9 192,8 +13,0 20,9 £0,8 18,7+19 5,0+£0,2 4,7+0,3
N180K150 212,1 £11,9 195,7 £8,3 205+£1,5 18,3+1,6 4,9+0,2 4,8 +0,2
N200K90 214,6 £ 6,1 194,0 £ 8,8 210 = 1,2 18,1 + 14 50+ 0,2 48+ 04
N200K110 217,7 £ 16,1 196,6 = 7,0 20,6 2,8 18,6 £0,8 5,1+0,2 4,7+0,3
N200K130 222,77 +10,0 1952 +7.2 21,0+1,1 18,1 £23 53+0,2 47+04
N200K150 222,0 £9.2 196,6 +7,7 21,1 +1,8 19,1+£09 52+0,3 48 +0,3

bai voi giong ngo lai QTH5 cac chi tiéu: chiéu
cao cay, dai bap, duong kinh bép ty 1é thuan tang dan
ttr mirc bon dam va kali thap (140 kg N/ha va 90 kg
K,0O/ha + nén: 2 tan phan hitu co vi sinh + 90 P,0O;
kg/ha) dén mutc bon dam va kali cao (200 kg N/ha
va 150 kg K,0O/ha + nén: 2 tan phan hitu co vi sinh +
90 P,0O; kg/ha).

Giong ngo lai QT55 & muc bon dam va kali ting
dan tir 160 kg N/ha va 110 kg K,O/ha (trén nén: 2
tan phan hitu co vi sinh + 90 P,O- kg/ha) dén 200 kg
N/hava 150 kg K,O/ha (trén nén: 2 tan phan hitu co
vi sinh + 90 P,O; kg/ha) ¢6 chiéu cao cay, chiéu dai
bap va duong kinh bap tang dan, trong d6 bon 180 kg
N/ha va 110 kg K,0/ha trén nén: 2 tin phan hitu co
vi sinh + 90 P,O; kg/ha cho chiéu cao cay, chiéu dai
bap va duong kinh bap cao nhat, tiép dén la cac cong
thirc bon: 160 kg N/ha va 110 kg K,O/ha trén nén: 2
tan phan hiru co vi sinh + 90 P,O: kg/ha.

3.2. Anh huémg ctia lidu luong phan dam va kali
dén ning sudt cta giong QT55 trén dat cat pha trong
vu xuén va thu déng tai Thanh Hoéa

321 Anh huéng cua liéu hrong phan dam va
kali dén cdc yéu to cau thanh nang sudt cua giong
ngo Q155

Trong vu xuan va thu dong 2018 giéng QT55 &
muc bon tr 160-200 kg N/ha + 90-150 kg K,0/ha
trén nén 2 tan phan htu co vi sinh + 90 P,O; kg/ha
c6 s6 bap hiru hiéu/cay, so hat/hang va khoi luong
1000 hat cao hon mic bén 140 kg N/ha + 90-150 kg
K,0/ha trén nén 2 tan phan hitu co vi sinh + 90 P,O;
kg/ha. Chi tiéu s6 hang hat/bap khong c6 su sai
khac dang ké gitra cac muc phan bon.

O mttc bén 160-200 kg N/ha + 90-150 kg K,0/ha
trén nén 2 tan phan httu co vi sinh + 90 P,O; kg/ha
s6 bap hitu hiéu/cay va s6 hat/hang, khéi luong 1000
hat c6 xu huong tang dan. Tuy nhién, & mic bon 180
kg N/ha + 90-110 kg K,0/ha trén nén 2 tan phan htru
co vi sinh + 90 P,0, kg/ha s6 bap hitu hieu/cay, so
hat/hang, khoi luong 1000 hat lai cao hon cac mtc
phan bon khac.
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Bang 5. Anh huéng cia liéu lugng phan dam va kali dén cic yéu t6 c4u thanh ning sudt ciia giéng QT55 trén

dat cat pha trong vu xuan va thu déng 2018 tai Thanh Héa
Cong thtrc S6 bap HH/cay S6 hang hat/bap (hang) S6 hat/hang P.1000 hat (gam)
(hat)
Xuan TD Xuin TD Xuin TD Xuin TD
N140K90 1,3+0,5 1,1+£0,3 14,2 £ 0,6 150+1,0 31,5+6,9 31,0+4,6 298.5 2983
N140K110 1,2+04 1,1 £0,3 14,4 + 0,8 148+1,3 31,4 £6,0 32,6 £4,2 299,0 2991
N140K130 1,4+£0,5 1,1+£0,3 148+14 148+1,3 32,6 +4,3 32,0+43 299.,5 2994
N140K150 1,1£0,3 1,1 £0,3 144 +1,3 14,0+ 0,9 33,5+6,7 30,9 +2,4 299.,5 299.,6
N160K90 1,4+£0,5 1,1+£0,3 14,2 £ 0,6 14,0+0,0 36,1 +3,3 30,1 +£3,3 300,0 300,5
N160K110 1,5+04 1,5+0,5 15,0+ 1,7 150+£1,6 38,0 £4,1 31,4 £4.9 302,0 302,2
N160K130 1,4+£0,5 1,3+0,5 14,6 £0,9 14,6 £0,9 342 +34 342 +3.4 303,5 303,6
N160K150 1,5+0,5 1,5+0,5 14,8 +1,0 14,6 £1,0 346 +4,4 34,6 +4.4 305,5 303,5
N180K90 1,6 £0,5 1,3+0,5 144 +1,6 144 +1,5 34,0 +6,3 34,0+6,3 303,5 303,6
N180K110 1,6 £04 1,3+0,5 14,6 £0,9 144+15 35,6 £2,3 34,0 +6,3 305,0 306,5
N180K130 1,4+£0,5 1,4+0,5 148+ 14 148+1,3 349+2.4 349+24 306,5 305,6
N180K150 1,5+0,5 1,3+0,5 144 +1,6 144+1,5 34,7+3,4 34,7 +3.4 305,0 305,0
N200K90 1,6 £0,5 1,4+0,5 14,6 £1,3 146 +1,3 35,0+3,6 35,0+3,6 304,5 304,6
N200K110 1,6 £04 1,4+0,5 148+ 1,0 148+1,0 34,0 £5,0 34,0 £5,0 304,0 304,7
N200K130 1,5+0,5 1,4+0,5 15,6 £0,8 148+ 1,0 342 +3,1 34,0+5,0 303,5 303,5
N200K150 1,4+0,5 1,4+0,5 144 +1,5 144+1,5 34,8 +5,6 34,8 +£5,6 304,5 304,5

322 Anh huéng cia liéu luong phin dam va
kali dén nang suéat cua giong QT55
Bang 6. Anh huéng ctia liéu leong phan dam va kali
dén ning suat ctia giong QT55 trén dat cat pha trong
vu xuin va thu déng 2018 tai Thanh Héa

TT| Congthtc | Nang suathatkhé |[Nang suit
(tan/ha) TB
Xuan D (tan/ha)
1| N140K90 7,35 6,49 6,92
2 | N140K110 7,62 6,34 6,98
3 | N140K130 7,78 6,45 7,11
4 | N140K150 7,83 6,67 7,25
5| N160K90 8,30 7,44 7,87
6 | N160K110 8,76 8,62 8,69
7 | N160K130 8,74 8,59 8,66
8 | N160K150 8,57 8,58 8,57
9 | NI180K90 9,47 8,64 9,05
10| N180K110 9,63 8,94 9,28
11| N180K130 9,59 8,92 9,25
12| N180K150 9,16 8,74 8,95
13| N200K90 9,40 8,84 9,12
14 | N200K110 9,31 8,82 9,06
15| N200K130 8,93 8,83 8,88
16| N200K150 9,18 8,87 9,02
CV (%) 81 7.6

LSD,;; N 1039 | 09037

LSD, ;s K 0600 | 05217

LSD,;N, K | 1200 | 10435

- Vu xuan 2018: bén dam tir 160-200 kg N/ha va
kali tir 90-150 kg K,O/ha trén nén 2 tan phan hitu co
vi sinh + 90 P,O; kg/ha cho ning suat cao hon mitc
bon 140 kg N/ha + 90-150 kg K,0O/ha trén nén 2 tan
phan httu co vi sinh + 90 P,O; kg/ha.

Bon dam & muiec 160-180-200 kg N/ha + 110-150
kg K,0O/ha trén nén 2 tdn phan hitu co vi sinh + 90
P,0; kg/ha cho nang suit hat kho vuwot hon doi
ching 140 kg N/ha + 90 kg K,O/ha trén nén 2 tin
phan httu co vi sinh + 90 P,O; kg/ha & mic cé y
nghia 95%. Tuy nhién gitta cac mtc bon tir 160-180-
200 kg N/ha + 110-130-150 kg K,O/ha trén nén 2 tdn
phan hitu co vi sinh + 90 P,O; kg/ha khong ¢6 su sai
khéc vé nang suat hat kho. Trong d6, bén muc 180
kg N/ha + 110 kg K,O/ha trén nén 2 tdn phan hiu
co vi sinh + 90 P,O; kg/ha cho ning suit cao nhat
(9,63 tan/ha).

- Vu thu déng 2018: bon dam tir 160-200 kg N/ha
va kali tir 90-150 kg K,0O/ha trén nén 2 tdn phan hiu
co vi sinh + 90 P,O: kg/ha cho niang suat cao hon
muic bon 140 kg N/ha + 90-150 kg K,O/ha trén nén 2
tan phan hitu co vi sinh + 90 P,O; kg/ha.

Bon dam & miec 160-180-200 kg N/ha + 110-150
kg K,0O/ha trén nén 2 tdn phan hitu co vi sinh + 90
P,0; kg/ha cho ning suit hat kho vuot hon doi
ching 140 kg N/ha + 90 kg K,O/ha trén nén 2 tin
phan httu co vi sinh + 90 P,O; kg/ha & mtc cé y
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nghia 95 %. Tuy nhién gitta cac mic bon tir 160-180-
200 kg N/ha + 110-130-150 kg K,0O/ha trén nén 2 tin
phan hitu co vi sinh + 90 P,O; kg/ha khong c6 su sai
khéac vé nang suat hat kho. Trong d6, bén muc 180
kg N/ha + 110 kg K,O/ha trén nén 2 t4n phan hiu
co vi sinh + 90 P,O; kg/ha cho ndng suit cao nhat
(8,94 tan/ha).

Nhu vay, bén phan tir 160-200 kg N/ha + 110-150
kg K,0/ha trén nén 2 tdn phan hitu co vi sinh + 90

P,0, kg/ha cho nang suét cao, trong d6 bon 180 kg
N/ha + 110 kg K,O/ha trén nén 2 tan phan hitu co vi
sinh + 90 P,O; kg/ha cho nang suét cao nhat déi voi
giong QT55 trén dat cat pha trong vu xuan va thu
dong 2018 tai Thanh Hoa.

3.3. Hiéu qua sir dung phan dam va kali d6i voi

giong QT55 trén dat cat pha trong vu xuan va thu
dong 2018 tai Thanh Héa

Béng 7. Anh huéng ciia lidu lwong phan dam va kali dén hiéu qua kinh té ctia giéng QT55 trén dit cat pha
trong vu xuan va thu déng 2018 tai Thanh Hoéa

Cong thic | Téng thu (trieu dong/ha) | Téng chi (triéu dong/ha) |Lai thuan (triéu dong/ha)
Xuan ™D Xuan ™ Xuan ™D
N140K90 41,160 42,185 28,849 28,849 12,311 13,336
N140K110 42,672 41,210 29,136 29,136 13,536 12,074
N140K130 43,568 41,925 29,423 29,423 14,145 12,502
N140K150 43,848 43,355 29,719 29,719 14,129 13,636
N160K90 46,480 48,100 29,923 29,923 16,557 18,177
N160K110 49,056 56,030 30,210 30,210 18,846 25,820
N160K130 48,944 55,835 30,497 30,497 18,447 25,338
N160K150 47,992 55,770 30,793 30,793 17,199 24,977
N180K90 53,032 56,160 31,106 31,106 21,926 25,054
N180K110 53,928 58,110 31,393 31,393 22,535 26,717
N180K130 53,704 57,980 31,680 31,680 22,024 26,300
N180K150 51,296 56,810 31,976 31,976 19,320 24,834
N200K90 52,864 57,460 32,180 32,180 20,684 25,280
N200K110 52,136 57,330 32,467 32,467 19,669 24,863
N200K130 50,008 57,395 32,754 32,754 17,254 24,641
N200K150 51,408 57,655 33,050 33,050 18,358 24,605

- Vu xuan 2018: bén dam tir 160-200 kg N/ha va
kali ttr 110-150 kg K,O/ha trén nén 2 tan phan hitu co
vi sinh + 90 P,Os kg/ha dat hiéu qua kinh té cao, lai
thuan cao hon d6i ching va caic mtc boén 140 kg
N/ha + 110-150 kg K,O/ha trén nén 2 tan phan hitu
co vi sinh + 90 P,O; kg/ha.

Bon dam & mic 180 kg N/ha + 110-130 kg
K,0O/ha trén nén 2 tan phan hitu co vi sinh + 90 P,O-
kg/ha cho hiéu qua kinh té cao nhat, lai thuan dat
22,024-22,535 triéu dong/ha/vu, vuot doi chung TB
9,968 trieu dong/ha/vu.

Bon dam & mic 160 kg N/ha + 110-130 kg
K,O/ha trén nén 2 tan phan hitu co vi sinh + 90 P,O-
kg/ha cho hiéu qua kinh té kha cao, lai thuan dat
18,447-18,846 triéu déng/ha/vu, vuot doi chimg TB
6,335 trieu dong/ha/vu.

- Vu thu déng 2018: bon dam tir 160-200 kg N/ha
va kali ttr 110-150 kg K,O/ha trén nén 2 tdn phan hitu
co vi sinh + 90 P,O; kg/ha dat hiéu qua kinh té (lai
thuan) cao hon déi chimg va cac muic bon 140 kg
N/ha + 110-150 kg K,O/ha trén nén 2 tan phan hitu
co vi sinh + 90 P,O; kg/ha.

Bon dam & muac 180 kg N/ha + 110-130 kg
K,0O/ha trén nén 2 tan phan hitu co vi sinh + 90 P,O-
kg/ha cho hiéu qua kinh té cao nhat, lai thuan dat
26,300-26,717 triéu dong/ha/vu, vuot doi chung TB
13,172 triéu déng/ha/vu.

Bon dam & muac 160 kg N/ha + 110-130 kg
K,0O/ha trén nén 2 tan phan hitu co vi sinh + 90 P,O-
kg/ha cho hiéu qua kinh té kha cao, 1ai thuan 25,338
25,820 trieu dong/ha/vu vuot doi ching TB 13,243
trieu déng/ha/vu.
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Toém lai: Bon phan & mic 160-200 kg N/ha + 110-
130 kg K,O/ha trén nén 2 tan phan hiru co vi sinh +
90 P,Os kg/ha cho hiéu qua kinh té (1ai thuan) cao,
tuy nhién bon phan & mic 160 -180 kg N/ha + 110 kg
K,O/ha trén nén 2 tan phan hitu co vi sinh + 90 P,O-
kg/ha cho hiéu qua kinh té cao nhat déi voi giong
QT55 trén dat cat pha trong vu xuan va thu dong
2018 tai Thanh Hoa.

4. KET LUAN VA BE NGHI

4.1. Két luan

Giong ngo lai don QT55 & muc bon 160 -180 kg
N/ha + 110 kg K,O/ha trén nén 2 tin phan hitu co vi
sinh + 90 P,O, kg/ha cho nang suit cao 8,69-9,28
tan/ha/vu va dat hiéu qua kinh té€ cao nhat, lai thuan
dat 22,333-24,626 trieu doéng/ha, trung binh 23,479
trieu dong/ha/vu vuot doi ching TB 10,656 trieu
doéng/ha/vu trén dat cat pha trong vu xuan va thu
doéng 2018 tai Thanh Hoa.

4.2. bé nghi

Nhan rong ra san xuat giong ngo lai don QT55 &
muc phan bon tir 160 -180 kg N/ha + 90-110 kg
K,0O/ha trén nén 2 tan phan hitu co vi sinh + 90 P,O-
kg/ha trén dat cat pha trong vu xuan va thu dong tai
Thanh Hoéa.
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RESEARCH ON NITROGEN AND POTASSIUM FERTILIZER DOSE FOR HYBRID MAIZE
QT55 IN CLAY SAND SOIL IN SPRING AND AUTUMN - WINTER SEASON 2018 AT THANH
HOA PROVINCE

Le Quy Tuong, Le Van Ninh, Le Quy Tung

Summary

Study a reasonable dose of nitrogen and potassium fertilizer for QT55 single hybrid maize variety on clay
sand soil in spring and autumn-winter season 2018 at Te Thon hamlet, Hoang Dao commune, Hoang Hoa
district, Thanh Hoa province. The results have determined a reasonable level of fertilizer from 160 to 180 kg
N/ha + 110 kg K,0/ha on foundation 2 tons of micro-organic fertilizer + 90 kg P,O,/ha for high yield from
8.69 to 9.28 tons/ha/season and the economic efficiency is high, averaging 23.479 million VND/ha,
exceeding the average control of 10.656 million VND/ha/season on clay sand soil in spring and autumn-

winter season 2018.

Keywords: Economic effect, ndng suét, nitrogen and potassium fertilizer, QT55 hybrid maize variety, sandy

soil, yield.
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PANH GIA HIEU QUA MOT sO PHAN BON TIEN TIEN VA
CHE PHAM SINH HOC B0l Va1 GIONG NGO LAI MNS85
TREN DAT LUA TAI DONG BANG SONG CUU LONG

DPoan Vinh Phac!, Lé Quy Kha?, Ngé Ngoc Hung?

TOM TAT

Thi nghiém tién hanh theo khéi day dt ngiu nhién (RCBD), 3 14n lap véi 15 nghiém thitc: khong bon phan;
bon phan theo khuyén cao (220 N, 90 kg P,0; va 90 kg K,0O/ha - Déi ching); giam 25%, 50%, 75% N, 50%
P,0, va 50% K,O c6 xit Iy cac ché phdm sinh hoc (CPSH); bén phan theo khuyén céo co xtt Iy cac CPSH va
bon phan nha cham. Két qua cho thay, trong vu hé thu 2018 & Hau Giang cac nghiém thitc NT5 (110 N-45
P,0; - 45 K,0 + Cat Tuong), NT8 (110 N-90 P,0.90 K,0 + HATAKE#8), NT11 (165 N-90 P,0.90 K,0 +
NANO-BIO) kha ning khang bénh dém 14 1on khac biét so véi doi chimg. Trong vu dong xuan 2017-2018 &
Dboéng Thap, xtt ly HATAKE#7, #8 va NANO-BIO da cai thién chiéu cao cay; giam 25-50% N, 0-50% P,0, va
K,O két hop xtt Iy CPSH khong 4nh huéng dén trang thai cay, do bén 14, ti 1é hat va khdéi luong 1000 hat so
voi d6i chimg; & nghiem thie NT5 (110 N-45 P,0-45 K,0 + Cat Tuong) va NT6 (110 N-45 P,0.45 K,0 +
HATAKE#7) trang thai bap dep hon c6 ¥ nghia so véi déi ching. Trong ca hai diém thi nghiém, & cac
nghiém thiee NT13: 220 N-90 P,0,-90 K,0 + ABI; NT14: 220 N-90 P,0.-90 K,0 + SUMITRI va bon phan nha
cham (NT15) thi sinh truéng, chong chiu va nang suit ngé khong khac biét c6 y nghia so véi doi ching; &
nghiém thic bon 220 N-90 P,0,-90 K,O + ABI (NT13) ning suit ng6 dat cao nhét 6,5 tin/ha trong vu he thu

2018 & Hau Giang va 10,12 tdn/ha trong vu dong xuan 2017-2018 & Dong Thap.

Tt khéa: Ché pham sinh hoc, ndng suat ngo, phan nha cham.

1. M0 BAU

Cay ng6 (Zea mays L.) 1a cay luong thuc quan
trong thit hai & nuoc ta, nhu cau ngo hién nay rat lon,
dac biét & ving dong bang song Ctru Long (PBSCL).
Theo thong ké so bo ctia Téng cuc Thong ke (2018)
[13] san luong ngdé nam 2018 cta Viét Nam la hon
4,9 triéu tan nhung Viét Nam nhap kh4u hon 10 trieu
tan ngo. Voi diéu kién thé nhuong thuan loi nhung
DBSCL lai gap kho khin trong phat trién cay ngo do
chi phi san xuét cao, trong d6 chi phi cho phan bén
chiém 30-35,5% [7]; ngoai ra, hiéu qué st dung phan
bon hién nay thédp, trong khi cdy ng6é can nhiéu
duong chat dé dat nang suat cao. Voi muc tiéu giam
gia thanh san xuat, giam luong phan héa hoc va giam
0 nhiém moi trudng, viéc sit dung cac ché pham sinh
hoc (CPSH) va phan nha cham la can thiét; tuy

nhién, chua c6é nhing nghién cttu st dung cac san
pham nay cho cay ngo trén dat lua & DPBSCL. Vi vay
nghién cttu ndy duoc thuc hién nham danh gia hiéu
quéa ctia mot s6 CPSH va phan boén lén sinh trudng,
kha nang chong chiu va nang suat ng6 lai trén dat lua
& DBSCL trong vu dong xuan (bX) 2017-2018 tai xa
An Phong, huyén Thanh Binh, tinh Dong Thap va vu
he thu (HT) 2018 tai thi trdn Kinh Cung, huyén
Phung Hiép, tinh Hau Giang.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Giong ngo6 lai MN585 ctia Vien Khoa hoc Ky
thuat Nong nghiép mién Nam (duoc cong nhan san
xuat thtr nam 2018). Phan hoéa hoc: uré (46% N), supe
lan don (16% P,0s), kali clorua (60% K,0); caic CPSH
va phan nha cham duoc trinh bay trong bang 1.

Bang 1. Cic nghiém thirc thi nghiém

Nghiém thtc

Mo ta

1 |0 N-0 P-0 K+ABA-TE

Khong bon phan + ché phdm ABA-TE (OPN) (Cong ty
TNHH Phat trién NN Phuong Nam, TP. HCM)

2 |0 N-45 P,0,45 K,0 + HATAKE

Khong bon N, giam 50% P,O; va K,O + ché pham Midori
Hatake#8 (Cty TNHH Nong nghiép CNC Pang Minh)

' Khoa Nong nghiép — Thuay san, Truong Dai hoc Ctru Long
?Vién Khoa hoc Ky thuat Nong nghiép mién Nam

3 B0 mon Khoa hoc dat, Trudng Pai hoc Cén Tho

Email: doanvinhphuc @ mku.edu.vn
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Nghiém thtc Mb ta
3 |Khong bon phan Khong xtt ly phan, thuéc
515 kg Ong Bién + 90 lan + 50 kg NPK16-16-8 + 40 kg
4 |63 N-66 P,0:-48 K,O + Ong Bién NPK 20-20-15

(Cong ty TNHH SXTM Dai Nam, Ba Ria - Viing Tau)
Giam 50% N, P, K + ché phdm Cat Tuong (Cong ty TNHH
XNK cong nghé Cat Tuong, Ha Noi)

6 [110 N -45 P,0;- 45 K,0 + HATAKE#7 |Giam 50% N, P, K + ché pham Midori Hatake#7

5 |110 N45 P,0:45 K,0 + Cat Tuong

7 [110 N -45 P,05- 45 K,0 + HATAKE#8 |Giam 50% N, P, K + ché pham Midori Hatake#8

8 |110 N -90 P,05- 90 K,O + HATAKE#8 | Giam 50% N + ché pham Midori Hatake#3

Giam 50% N + ché pham MFB-1, MFB-VT, MFB (Cong ty
bai Loan)

Giam 50% N + ché phdm NANO+BIO (Cong ty CP Nong
nghiép Viét Nam UKR, Tp. HCM)

11 |165 N-90 P,0:-90 K,O + NANO-BIO Giam 25% N + ché pham NANO+BIO

12 220 N-90 P,0590 K,O (d6i chimg) Bén day da N, P, K

Boén day da N, P, K + ché phdm ABI-BB (Cong ty TNHH
13 {220 N-90 P,0590 K,O + ABI Phat trién NN Phuong Nam, TP. HCM, gioi thiéu: Phong
chong cac loai bénh hai: kho van, gi sit, dom 14)

Bon day da N, P, K + ché pham SUMITRI (Cong ty TNHH
Phat trién NN Phuong Nam, TP. HCM)

154 N - 56 P,0; - 84 K,0

9 |110 N-90 P,0.- 90 K,O + MFB

10 [110 N - 90 P,05- 90 K,0 + NANO-BIO

14 |220 N-90 P,0590 K,O + SUMITRI

Phan nha cham (Céng ty TNHH
Kingenta Viét Nam, TP. HCM)

Ghi chu: ABA-TE: Streptomyces (1P cfu), Rhizobium (10 cfu), Lactic (10 ctu), Bacillus (10 cfu), Quang
hop (10 cfi), Nam men (10 cfi). Ong Bién: Nts (4%), P,0;5 (3%), K,0 (3%), CaO (0,1 %), MgO 0,05%), S (0,1
%), Fe (300 ppm), Zn (200 ppm), Mn (100 ppm), Cu (300 ppm), hitu co (23%), acid humic (2,5%). Cdt Tuwong:
Vi sinh vat (VSV) hiéu khi (6,2 x 10%), VSV phan gidi phospho (1,2 x 10"), VSV phan gidi xenlulose (6,1 x 10%).
HATAKE#7: Bacillus Amyloliquefaciens D203, cong nghé Nhat Ban, phan Iap tir tip doan VSV bién, chiu
duoc pH thap va moi truong man. HATAKE#S: Thé hé mdi ciua Hatake #7. MFB: ché pham coé nguon goc sinh
hoc, chita 4,5% hiru co, 0,5% N tong so, 0,3% anhydrite photpho tong so, 0,3% kali oxit, pH 4,2. NANO: Mg (5
mg/kg); Ca (20 mg/kg), Thiamin (01,5 mg/kg), L-Serine (6 mg/kg), duong Lactose (0,5 mg/kg), duong
sucrose (800 g/kg, cong nghé Ucraina). BIO: N (150 mg/1), K,O (200 mg/D), P,O; (20 mg/1), Bo (100 mg/I),
Cu (10 mg/1), Zn (100 mg/1), Co (15 mg/10), Mg (100 mg/), Mn (100 mg/1), Mo (100 mg/1), Fe (100 mg/J),
cong nghé cua Nga. ABI-BB: Beauveria sp >10° cfu/g; hitu co >15% SUMITRI: Acid Humic (25%), Acid Fulvic
(10%, Trichoderma spp (17 cfu/g), TE (S, Ca, Mg, Cu, Zn, Bo ...), hitu co dé hoa tan, cong nghé Viét Nam.
Phin nhd chim: 22-8-12 (plus) cua cong ty Kingenta (Trung Quoc).
phdm sinh hoc va phan nha cham theo huéng dan
, o N a nha sa at. Chi tieu theo doi gom chié

Thi nghiém dugc bo tri theo khoi day di ngau Cl}a 11ha san.fcua ,1 1euv’ co o1 som C,.lelf €40

. ) ; Lo e cay (cm), chiéu cao déng bap (cm), trang thai cay (1-
nhién (RCBD), 15 nghiém thic, ba lan 1ip lai. Dién (g . x . A

o . o i 5), trang thai bap (1-5), nhiém sau duc than (1-5),
tich 6 co ban 21 m? (5 m x 4,2 m), mdi 6 gieo 6 hang; . s 11 X 1s 1a

, ) R . ; > bénh kho van (1-5), dom 14 16n (1-5), d6m 1a nhoé (1-
khoang cach 6: 1,4 m; khoang cach hang 70 cm, A LA 1 5 1A 0

. ) A , e 5), do bén 14 (1-5), ti 1& hat (%), khoi luong 1000 hat
khoang cach cay 20 cm (twong tmg mat do 7,1 van L e , .

R .A X ) (g) va nang suat hat (ta/ha). Phuong phap thu thap
cay/ha). Liéu luong phan N, P, K twong tng 220 N - 1A . PR, , .
90 P,0. - 90 K0 ke,/ha: b sit d o ché s0 liéu theo hudéng dan ciia Lé Quy Kha (2013) [9] va

205 - 90 K0 kg/ha; quy trinh sw dung cac ché oy 1.56:2011/BNNPTPT [2]. S6 lieu duoc xit Iy

15

2.2. Phuong phap thi nghiém
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bang phan mém IRRISTAT 5.0, stt dung LSD, s dé so
sanh trung binh cac nghiém thtc.

Két qua phan tich cho thay dat thi nghiém &
Kinh Cung, Hau Giang thuoc nhom dat phén, sa ciu
sét, dat chua nhiéu; chat hitu co, dam téng so, CEC,
lan dé tiéu, kali dé tiéu duoc danh gia & mic trung
binh, nghéo lan téng s6, ham luong nhom trao déi
khong anh huong dén sinh trudng cua cay. O Thanh
Binh, Déng Thap dat thuoc nhom dat phu sa khong
boi, chua vira, chat hitu co va dam téng s6 duoc danh
gia thap, giau lan tong so6 va lan dé tieu, CEC va kali
dé tieu thap, thuoc nhom dat thit pha sét.

Bang 2. Két qua phan tich mét sd dic tinh héa hoc

ctia dat thi nghiém
Chi tieu thtr Hau Giang| Doéng
nghiém 2018 Thap 2017

pHy, 3,34 5,40
Chat hitu co (%) 6,71 1,65
N téng s6 (%) 0,332 0,108
P tong so6 (%) 0,04 0,192
P dé tieu (mg/kg) 37,3 59,5
K dé tieu (mg/kg) 175 58
Al trao doi
Cmol/kg) 1,65 0,231
CEC (Cmol*/kg) 21,6 7,24
S dé tieu (mg/kg) 408 25,1
Fe dé tieu (mg/kg) 339 301
Cat (%) 8 25
Thit (%) 26 37
Sét (%) 66 38

Nguon: Vién Khoa hoc Ky thuit Nong nghiép
mién Nam 2017, 2018

3. KET QUA NGHIEN CUU

3.1. Anh hudng ctia cac ché phim sinh hoc va
phan bén dén chiéu cao cay va chiéu cao dong bap

Két qua trong bang 3 cho thay co6 su khac biét co
y nghia vé chiéu cao cay va chiéu cao dong bap trong
vu HT 2018 & Hau Giang va vu DX 2017-2018 & Dong

Thap; & cic nghiém thuc giam 75% N (NT4) hoac
khong bon N c6 két hop xtr Iy cac CPSH (NT1, NT2,
NT3) chiéu cao cay va chiéu cao dong bap thap hon
c6 y nghia thong ké so voi di ching (NT12) & cé hai
diém thi nghiem.

Trong vu HT 2018 & Hau Giang, giam 25-50% N,
0-50% P,Os; va K,O (NT5-NT11) két hop xit ly céac
CPSH dua dén chiéu cao cay dao dong 177,13 -
203,07 cm va khong khac biét c6 y nghia so voi doi
chimg NT12 (197,53 cm); chiéu cao dong bap & cac
nghiém thicc NT5 — NT9 va NT11 cao hon cé y nghia
so voi doi ching (dao dong tir 86,13 — 95,28 cm); &
nghiém thic NT10 (83,53 cm) khong cé su khac biét
so voi doi chung — NT12 (86,27 cm); chiéu cao cay &
nghiém thic NTS (110 N-90 P,0- 90 K,0 +
HATAKE#8), NT9 (110 N-90 P,0590 K,O + MFB) ¢6
xu huéng cao hon so véi d6i chung mac du khong
khac biét c6 y nghia.

Trong vu BX 20182019 & Déng Thap & cac
nghiém thic NT6 (110 N-45 P,0.45 K,0 +
HATAKE#7), NT8 (110 N-90 P,0:-90 K,0 +
HATAKE#8), NT10 (110 N-90 P,0--90 K,O + NANO-
BIO) chiéu cao cay khong khac biét so voi nghiem
thic doi chimg NT12 (238,87 cm). Chiéu cao bap &
cac nghiém thie giam 25-50% N, 0-50% P,O5; va K co
két hop xtt Iy cac CPSH (dao dong 103,2 — 109,73
cm) khong khac biét c6 y nghia so voi doi ching
NT12 (122,4 cm).

Cac nghiem thic bon phan theo khuyén cao co
két hop xtt Iy CPSH (NT13, NT14) va nghiém thtc
bon phan nha cham (NT15) c6 chiéu cao cay va
chiéu cao dong bap khong khac biét c6 y nghia so
voi doi ching (NT12) & ca hai diém thi nghiém va
dat cao nhat ¢ nghiém thic bén phan nha chim
(NT15) & ca hai diém thi nghiém. Chiéu cao cay va
chiéu cao déng bap & Dong Thap cao hon so véi &
Hau Giang (trung binh 208,8 cm va 97,35 cm & Dong
Thap va 182,85 cm va 83,82 cm & Hau Giang theo th
tu).

Bang 3. Anh huéng ctia phan bén va cac ché phdm dén chiéu cao cay va chidu cao déng bip ciia giéng ngod
MN585, vu BX 2017-2018 tai Pong Thap va vu HT2018 tai Hau Giang

NT Hau Giang - HT2018 boéng Thap - bX 2017-2018
Cao cay (cm) | Cao déng bap (cm) Cao cay (cm) Cao dong bap (cm)
1 152,20 ef 69,13 d 155,53 62,73 ¢
145,47 £ 64,67 d 133,67 g 54,47 e
3 145,27 £ 65,87 d 142,20 fg 59,00 e
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4 158,60 def 72,07 cd 184,67 f 82,67 d
5 190,20 abc 86,13 abc 219,20 de 107,60 abc
6 195,13 abc 95,27 ab 232,67 abed 104,93 be
7 196,13 abc 92,07 ab 216,27 de 103,20 ¢
8 203,07 ab 88,20 ab 221,67 cde 104,47 ¢
9 200,13 abc 92,87 ab 215,20 e 100,33 ¢
10 183,40 bed 83,53 be 228,73 bede 109,73 abc
11 177,13 cde 87,27 ab 213,20 103,93 ¢
12 197,53 abc 86,27 ab 238,87 abc 112,40 abc
13 194,87 abc 88,87 ab 242,27 ab 119,47 ab
14 192,67 abc 86,27 ab 240,33 ab 113,73 abc
15 210,93 a 98,80 a 24747 a 121,60 a
TB 182,85 83,82 208,80 97,35
LSDyss|  2590* 14,16* 17,42* 14,67*
CV (%) 8,50 10,10 5,00 9,00

Ghi chii: - NT1: 0 N-0 P-0 K+ABA-TE: NT2: 0 N-45 P,0+45 K,0 + HATAKE; NT3: Khong bén phan; NT4:
63 N-66 P,048 K,0 + ONGBIEN: NT5: 110 N-45 P,045 K,0 + Cit Tuong; NT6:110 N - 45 P,0,- 45 K,0 +
HATAKE#7: NT7: 110 N-45 P,045 K,0 + HATAKE#S; NTS: 110 N-90 P,05 90 K,0 + HATAKE#8: NTY: 110
N-90 P,0-90 K,0 + MFB; NT10: 110 N-90 P,0+90 K,O + NANO-BIO; NT11: 165 N-90 P,0+90 K,O + NANO-
BIO; NT12: 220 N-90 P,0-90 K,0 (PC); NT13- 220 N-90 P,0+90 K,0 +ABI: NT14: 220 N-90 P,0+90 K0 +
SUMITRI: NT15: Phan bén nha cham.

- Trong cung mot cot, so theo sau bdi cung ky tir thi khong khac biét & murc P<0,05%; * khac biét muic
P<0,05; ns khong khéc biét.

3.2. Anh hudng ctia cac ché phim sinh hoc va
phan bén dén trang thai cay va do bén 1a

Trong vu HT 2018 & Hau Giang, cé su khac biét
c6 y nghia vé cac chi tiéu trang thai cay va trang thai
bap so véi doi chiung, do bén 14 (trung binh 4,51
diém) khong khac biét; trong vu DX 2017-2018 &
bong Thap, c6 khac biét vé cac chi tiéu trang thai
cay, trang thai bap va do bén 14 (Bang 4).

Nhin chung, & cac nghiém thic giam tir 75% N
c6 két hop cac CPSH (NT1-NT4) cac chi tiéu: trang
thai cay, trang thai bap va do bén 14 déu thap hon cé
y nghia so voi doi chung (NT12) & ca hai diém thi
nghiém.

Trong vu HT 2018 & Hau Giang, néu giam tir 0
dén 50% phan hoa hoc c6 két hop xtit Iy CPSH thi
khong c6 su khac biét vé trang thai cay, trang thai
bap va do bén 14 & ca hai diém thi nghiém, ngoai trir
trang thai cay & NT7 (110 N-45 P,0s45 K,O +
HATAKE#8); tuong tu trong vu DX 2017-2018 &
béng Thap, trir trang thai bap & hai nghiém thic
NT5 va NT6, cac nghiém thitc con lai nhu: trang thai
cay va do bén 1a khong c6 su khac biét so voi doi
ching; trang thai cay, trang thai bap va do bén 14 &
cac nghiém thic NT13, NT14 va NT15 c6 xu huong
tot hon so voi doi ching.

Bang 4. Anh huéng ctia phan bén va cac ché phdm dén sinh trudng, trang théi cay va bén 14, vu DX 2017-2018
tai Pong Thap va vu HT 2018 tai Hau Giang

Hau Giang - HT 2018 bong Thap - bX 2017-2018
NT Trang thai Trang thai Bén la Trang thai Trang thai Bénla
cay (1-5) bap (1-5) (1-5) cay (1-5) bap (1-5) (1-5)
1 4,67 a 4,50 a 4,67 5,00 a 5,00 a 1,00 ¢
2 4,00 b 4,00 ab 5,00 4,33b 5,00 a 1,00 ¢
3 4,33 ab 4,33 a 4,67 4,33b 5,00 a 1,00 ¢
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4 4,33 ab 3,50 be 4,67 3,67 ¢ 3,83b 2,00 b
5 2,33 cd 3,17cd 4,33 2,33 de 2,83 ¢ 3,00a
6 2,00d 3,00 cd 4,33 2,00 defg 2,83 ¢ 2,50 ab
7 2,67 c 3,25 bed 4,33 2,17 def 2,33 cde 3,00 a
8 2,33 cd 2,83 cd 4,67 2,17 def 2,67 cd 2,33 ab
9 2,00d 2,83 cd 4,33 2,33 de 2,67 cd 2,33 ab
10 2,33 cd 3,00 cd 4,33 2,17 def 2,67 cd 3,00a
11 2,00d 2,83 cd 4,67 2,50d 2,67 cd 2,00 b
12 2,00d 2,67d 4,33 2,00 defg 2,17 def 2,67 ab
13 2,00d 2,83 cd 4,33 1,50 g 1,671 2,50 ab
14 2,00d 2,67d 4,33 1,67 fg 2,00 ef 2,00 b
15 2,00d 3,17 cd 4,67 1,83 efg 1,671 2,50 ab
B 2,73 3,24 4,51 2,67 3,00 2,19
LSD 5 0,66* 0,77* 0,93ns 0,58* 0,63* 0,83*
CV (%) 14,40 14,20 12,4 13,10 12,70 22,80

* Ghi chu: Thanh phéan dinh duong & cdc cong thiic va xir ly thong ké nhuw bang 2.

3.3. Anh hudng ctia cac ché phim sinh hoc va
phan bén dén kha niing chéng chiu sau bénh

Trong vu HT 2018 & Hau Giang (Bang 5) muc do
nhiém siu duc than & cac nghiém thitc khong khac
biét (trung binh 2,18 diém) so véi doi ching; cac
nghiém thic NT6, NT9 va NT10 (déu dat 2,0 diém)
¢6 xu huong tot hon déi chimg NT12 (2,67 diém). Ty
lé nhiém bénh dom 14 nhd gitta cac nghiém thic
khong khac biét so véi doi ching (dat trung binh
2,09 diém), tuy nhién nghiém thiec NT13 (1,33 diém)
c6 xu huong tot hon so véi doi chung NT12 (1,67
diém). Bénh thoi hat & tat ca cac nghiém thic khong
khéc biét so vdi doi ching (trung binh 1,98 diém) va
nghiém th NT13 (1,33 diém) ciing c6 xu huong tot
hon d6i chimg (1,67 diém).

Mtc do nhiém bénh dom 14 16n khac biét co y
nghia gitta cidc nghiém thac (trung binh dat 1,36
diém); cac nghiém thirc NT5 (110 N-45 P,0-45 K,0O

+ Cat Tuong), NT8 (110 N-90 P,0-90 K,0 +
HATAKE#8), NT11 (165 N-90 P,0:90 K,O + NANO-
BIO), NT13 (220 N-90 P,05-90 K,O + ABI) va NT15
(phan nha cham) c6 kha nang chong chiu bénh dom
14 16n tot hon va khac biet c6 y nghia so voi doi
chung NT12.

Vu DX 2018-2019 & Pong Thép cho thady mirc do
nhiém siu duc than khong khac biét gita cac
nghiém thuc (trung binh 2,44 diém); cac nghiém
thuc NT6 (2,17 diém), NT9 (2,33 diém) va NT11
(2,33 diém) c6 xu huong tot hon doi chimg NT12
(2,67 diém); bénh kho van co6 su khac biét thong ké
gitta cac nghiém thiec NT1-NT3 (1,0 - 1,67 di€ém) so
voi doi chung va cac nghiém thic con lai (2,0 diém),
c6 thé do trang thai cay va trang thai bap dat thap
(diém cao) & cac nghiém thic nay. Nhin chung,
nghiém thitc xtt Iy ABI (NT13) c6 hiéu qua cao & ca
hai diém thi nghiém d6i vdi cac loai sau bénh hai.

Bang 5. Anh hudng ctia phan bén va cac ché phdm dén kha ning chéng chiu sau bénh, vu DX 2017-2018 tai
bong Thap va vu HT 2018 tai Hiu Giang

Hau Giang - HT 2018 bong Thap - bX 2017-2018
NT Duc than bom 14 16n bomlanho | Thoihat Duc than Kho van
(1-5) -5 (1-5) -5 (1-5) (1-5)
1 2,00 1,33 bc 2,67 2,33 2,17 1,00 ¢
2 2,00 1,00 c 2,00 2,33 2,00 1,00 ¢
3 2,67 1,00 c 2,33 2,00 2,00 1,67 b
4 2,00 1,67 ab 2,33 2,33 2,67 2,00 a
5 2,33 1,00 ¢ 2,00 2,00 2,67 2,00a
6 2,00 1,33 bc 2,00 2,00 2,17 2,00a
7 2,67 2,00 a 2,00 2,00 2,67 2,00a
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8 2,33 1,00 ¢ 2,33 2,00 2,50 2,00 a
9 2,00 2,00 a 1,67 2,00 2,33 2,00 a
10 2,00 1,33 be 2,00 2,00 2,67 2,00 a
11 2,33 1,00 ¢ 2,67 2,00 2,33 2,00 a
12 2,67 1,67 ab 1,67 1,67 2,67 2,00 a
13 1,33 1,00 ¢ 1,33 1,33 2,50 2,00 a
14 2,33 2,00 a 2,33 1,67 2,50 2,00 a
15 2,00 1,00 ¢ 2,00 2,00 2,83 2,00 a
TB 2,18 1,36 2,09 1,98 2,44 1,84
LSD,s | 0,93ns 0,56* 1,05ns 0,96ns 0,79ns 0,25*
CV (%) 25,60 24,60 30,30 29,20 19,30 8,10

* Ghi chu: Thanh phan dinh diong 6 cdc cong thic va xit Iy thong ké nhuwr bang 2.

3.4. Anh hudng ctia cac ché phim sinh hoc va
phan bén dén cac yéu t6 cdu thanh ning suit va
nang sudt ngd

3.4.1. Anh hudng ciia cic ché phdm sinh hoc va
phén bon dén cdc yéu t6 cau thanh ning suat

Két qua trong bang 6 cho thay xit ly cac CPSH
va phan bon anh huéng c6 y nghia dén ti 1é hat, khoi
Iwong 1000 hat trong vu HT 2018 & Hau Giang; ti 1é
hat & cac nghiem thic giam 50% N, bon day da P va
K két hop xtr ly Hatake#8 (NT8 - 78,27%), MFB (NT9
- 79,03%) va nghiém thuc giam 25% N két hop Nano-
Bio (NT11 - 78,33%), cac nghiém thitc bon day N, P,
K c6 két hop ABI (NT13 - 79,5%) va Sumitri (NT14 —
79,97%) khong khac biét c6 y nghia so voi doi ching
(NT12 - 79,6%), twong tu doi voi nghiém thic bon

phan nha cham NT15 (ti 1é hat dat 80,5%); & cac
nghiém thttc nay va NT5 khdéi luong 1000 hat ciing
khong khac biét c6 y nghia, trung binh 273,89 g.

Trong vu DX 2017-2018 & Dong Thap, ti 1é hat
khong khac biét c6 y nghia so véi doi ching va dat
trung binh 77,3%; khoi lwong 1000 hat c6 su khac biét
& cac nghiém thic giam tr 75% N hoic khong bon
dam (NT1-NT4) so voi doi chimg NT12 (353,42 g).
Khoi luong 1000 hat & cac nghiém thic giam 25-50%
N, 0-50% P,O5; va K,O (NT5-NT11), & cac nghiém
thic bon phan theo khuyén cao két hop xir ly céac
CPSH (NT13, NT14) va nghiém thitc bén phan nha
cham (NT15) khong cé su khac biét cé y nghia so
voi doi chung NT12 (353,42 g), khoi luong 1000 hat
dao dong 297,89 — 406,67 g.

Bang 6. Anh hudéng ctia phan bén va cac ché phdm dén céc yéu t6 cdu thanh ning suit va ning suét ngo, vu
bX 2017-2018 tai Poéng Thap va vu HT 2018 tai Hau Giang

Hau Giang - HT 2018 bong Thap - bX 2017-2018
Nang suat | Tile Nang suat
NT Ti lé hat ggg‘;‘:f“(gg) fat hat | Khoiluong fat
%) j (tan/ha) %) 1000 hat (g) | (tin/ha)
1 62,20f 220,86 efg 1,70 fg 69,27 (210,84 g 1,72 e
2 60,37 f 207,42 g 1,78 fg 79,46 247,56 fg 1,53 e
3 59,80 f 213,35 fg 1,40 g 74,09 (249,56 fg 151e
4 66,77 e 249,85 defg 2,31 fg 75,41 (335,36 de 4,87 d
5 73,17 cd 272,64 bede 4,58 e 78,57 (365,10 abcd | 6,45 bc
6 76,00 be 268,26 cdef 5,47 cd 77,73 1297,89 ef 5,66 cd
7 70,60 d 254,73 cdefg 4,48 e 77,35 (344,38 bcde | 5,93 cd
8 78,27 ab 308,45 abc 5,68 bc 78,41 [338,00 cde 6,29 bc
9 79,03 ab 338,47 a 6,21 ab 77,73 (368,61 abcd | 6,61 bc
10 74,30 cd 243,47 defg 4,86 de 77,12 (347,76 bcde | 5,88 cd
11 78,33 ab 286,20 abcd 5,55 bed 81,60 |361,88abcd | 7,39b
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12 79,60 ab 289,12 abcd 6,21 ab 77,65 |353,42 abcde | 9,22 a
13 79,50 ab 286,67 abcd 6,50 ab 76,46 406,67 a 10,12 a
14 79,97 a 339,29 a 6,38 ab 79,34 402,37 ab 9,54 a
15 80,50 a 329,54 ab 6,47 ab 79,27 395,42 abc 9,07 a
B 73,23 273,89 4,64 77,30 334,99 6,12
LSDggs |3,80* o7,40* 0,70* 8,04ns |58,88* 1,10*
CV(e [310 12,60 9,10 6,20 10,50 10,80

* Ghi chu: Thanh phan dinh duong 6 cdc cong thic va xir Iy thong ké nhuwr bang 2.

3.4.2. Anh hudng ciia cic ché phdm sinh hoc va
phan bén dén nang suat ngo

Xt ly cac CPSH va phan boén anh huéng cé y
nghia dén nang suit ngo trong vu HT 2018 & Hau
Giang va vu DX 2017-2018 tai Dong Thap (Bang 5); &
cac nghiém thac giam tir 50% N, P,O5, K,O tré 1én co
két hop cac ché phdm (NT1-NT7) va nghiém thic
NT10 (110 N - 90 P,O; - 90 K,O + NANO-BIO) ning
suat ngo6 thap hon co6 y nghia so voi d6i ching trong
vu HT 2018 & Hau Giang; cac nghiém thitc NT8 (110
N - 90 P,Os - 90 K,O + HATAKE#8), NT9 (110 N - 90
P,0; - 90 K,0 + MFB) va NT11 (165 N - 90 P,0; - 90
K,O + NANO-BIO) c6 niang suat ngo6 tuy khong khac
biét c6 y nghia so véi doi ching NT12 (6,21 tan/ha),
nhung c6 xu huong thiap hon. Nguoc lai, & cac
nghiém thitc bon phan theo khuyén cao két hop xtr
ly ABI (NT13), Sumitri (NT14) va bén phan nha
cham (NT15) c6 xu huong cao hon so véi doi chimg,
mac du khong khac biét c6 y nghia thong ké (dao
dong 6,38 — 6,5 tan/ha).

Trong vu DX 2017-2018 tai Pong Thap, giam
luong phan bon tir 25% N trd 1én co két hop xtt Iy cac
ché pham sinh hoc déu lam gidm ning suit ngo so
voi doi chimg (NT12 - 9,22 tdn/ha). Nang suat ngo &
cac nghiém thitc bon phan theo khuyén cdo két hop
xtr Iy ABI (NT13 - 10,12 t4n/ha), Sumitri (NT14 —
9,54 tdn/ha) va nghiém thic bén phan nha cham
NT15 (9,07 tan/ha) khong khac biét so voi doi
chimg. Nang suat ngo dat cao nhat & nghiém thtc
NT13 & ca hai diém thi nghiém (dat 6,5 tdn/ha & Hau
Giang va 10,12 tin/ha & Dong Thap).

4. THAO LUAN

Thoi vu trong c6 anh hudng dén sinh trudéng va
kha nang chong chiu ctia cay ngo; trong vu HT 2018
0 Hau Giang mua nhiéu, am d¢ cao lam cay ngo
nhiém nhiéu loai sau bénh hai (sau duc than, bénh
dom 14 16n, dom 14 nhd, bénh kho van, bénh thaéi hat)
so voi vu DX 2017-2018 & Dong Thap (sau duc than,

bénh kho van). Nhin chung, mic d6 nhiém sau bénh
hai ¢ cac nghiém thic xit ly cac ché phdm khong
khéc biét so voi doi chung.

Ning suat ngo 1a két qua téng hop ctia nhiéu yéu
t0, trong do dinh dudng (nhat 1a phan dam) va thoi
tiet [1] 1a yéu t6 quan trong anh hudng dén sinh
truong, kha niang chong chiu sau bénh hai va cuéi
cung 13 nang suit ngo6. Cay ngé can nhiéu duong
chat (nhat 1a chat dam) dé tao sinh khoi va dat nang
suat cao [11], trong diéu kién giam tir 75% N, ttr 50%
P,0; va K,0 hodc khong bon phan c6 két hop xit ly
cac ché phdm sinh hoc, luong dinh dudng trong dat
hoac tir cac CPSH khéng da dap tng cho ciy ngd
sinh trudng va cho nang suit cao; vi vay, cac chi tiéu
sinh trueong, kha nang chong chiu va nang suat dat
rat thap so v6i nang suat tiém ning. Giam 50% N,
P,0;, K,O nhung cé xit ly cac CPSH da cai thién
chiéu cao cay, trang thai cay, trang thai bap, do bén
14, ti 1¢ hat va khai luong 1000 hat & ca hai diém thi
nghiém; tuy nhién cac gia tri c6 xu huong thap hon
so v6i doi chimg.

Bon phan theo khuyén cdo c6 xtt ly cac CPSH
(ABI - NT13, SUMITRI - NT14) khong lam ting nang
sudt ngd co6 y nghia so voi doi ching. Viec két hop xit
ly ché phdm gitp tang kha nang chéng chiu véi cac
yéu to sinh hoc va phi sinh hoc, cai thién céc chi tiéu
sinh truéng, kha nang chong chiu, cai thién trang
thai cay, trang thai bap va ting nang suat cao hon.

Bon phan nha cham (NT15) khéng lam ting
nang suat ngd co y nghia & ca hai diém thi nghiem
Hau Giang va Dong Thap (dat 6,47 tan/ha va 9,07
tan/ha theo thir tu) so véi nghiém thic doi ching
(dat 6,21 tan/ha va 9,22 tan/ha theo tht tu). Phan
nhd cham gitp duong chat trong hat phan phong
thich cham, cay ngo stt dung hiéu qua va han ché
that thoat dinh duéng do rita troi hodc bi gitt chat; vi
vay, v6i ty 1& phan bon tuong tmg 70% N - 62% P,Os -
93% K,O (¢ liéu luong 154 N - 56 P,0; - 84 K,0O
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kg/ha) so voi khuyén cdo cac chi tiéu sinh trudng,
kha nang chong chiu sau bénh, cac yéu t6 cau thanh
nang suat va nang suat dat twong duong doi chimg.
Két qua nay ciing phu hop v6i nghién cttu cia Guan
et al (2014) [6], Khaveh ef al (2015) [8], Dong et al.
(2016) [5]: bén phan nha cham giup lam ting cac chi
tiéu sinh truéng, cac yéu t6 cau thanh ning suat va
nang suat ngo.

Két qua nghién ctru cho thay N la yéu t6 quan
trong nhat giup tang nang suat ngd so voi P va K, két
qua nay ciing phu hop véi nghién ctru cia Ngé Ngoc
Hung (2009) [10], Timsima et al. (2010) [12], Chau
Minh Khoi va Nguyén My Hoa (2016) [3]. Khi canh
tac ngo trén dat phen trong & Hau Giang, su sinh
truéng va phat trién ctia cay ng6 bi anh huong do do
httu dung cac chat dinh duong (P, K, Ca, Mg) bi gioi
han [4]. Vi vay v6i luong phan bon theo khuyén cao
(220 N, 90 P,0;, 90 K,O kg/ha) nang suit ngd van
thap hon so véi dat phu sa & Dong Thap.

5. KET LUAN VA KIEN NGHI

5.1. Két luan

Két qua thi nghiém cho thdy giam dén 50% phan
hoa hoc két hop xtt ly cac CPSH khong anh hudéng
dén chiéu cao cay, trang thai cay, trang thai bap va
d6 bén 14 so véi doi ching trong vu HT 2018 & Hau
Giang; & nghiém thitc NTS8: 110 N-90 P,Os- 90 K,O +
HATAKE#8, NT9: 110 N-90 P,05-90 K,O + MFB cac
chi tiéu trén c6 xu huong cao hon so voi doi chimg.
Khi xtt Iy HATAKE#7, #8 (NT6, NT8) va NANO-BIO
(NT11) chiéu cao cay ciing khong ting co y nghia,
nhung c6 xu huong thap hon so v6i ddi chimg trong
vu bX 2017-2018 & Dong Thap; cac nghiém thic
NT5: 110 N-45 P,O; - 45 K,O + Cat Tuong, NTS8: 110
N-90 P,O; - 90 K,O + HATAKE#8, NT11: 165 N-90
P,0;-90 K,0 + NANO-BIO, NT13: 220 N-90 P,0; -90
K,0O +ABI va NT15: Phan nha cham c6 ti 1&é nhiém
bénh dom 14 16n thap hon c6 y nghia so voi doi
ching trong vu HT2018 & Hau Giang.

Giam 25-50% N, 0-50% P,05 va K,0 két hop xir ly
CPSH khong anh hudéng dén ti 1é hat va khoi luong
1000 hat so voi d6i chimg & ca hai diém thi nghiém.

Bon phan theo khuyén cdo két hop xtt ly ABI va
Sumitri (NT13, NT14) va bon phan nha cham (NT15)
ciing khong ting nang suat ngd c6 y nghia so voi doi
chimg & ca hai diém thi nghiém; nang suat ngo dat
cao nhat & nghiém thtrc xtr ly ABI (NT13) 6,5 tAn/ha
trong vu HT 2018 & Hau Giang va 10,12 tin/ha trong

vu BX 2017-2018 & Dong Thap so voi doi ching 6,21
tan/ha va 9,22 tan/ha theo thtt tu.

5.2. Kién nghi

Can ti€p tuc thuc hién thi nghiém tai cac ving
sinh thai khac nhau & ving dong bang song Ctu
Long d6i voi giong ngo lai MN585.
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EFFICACY OF ADVANCED FERTILIZERS AND BIOPRODUCTS ON MN585 MAIZE HYBRID
ON SOIL SHIFTED FROM RICE GROWING IN MEKONG RIVER DELTA

Doan Vinh Phuc, Le Quy Kha, Ngo Ngoc Hung
Summary

The experiments were laid out as randomized complete block design (RCBD) with fifteen treatments,
including non-fertilizers, recommendation (220 N, 90 kg P,O; and 90 kg K,O/ha - Control ), treatments of
25%, 50%, 75% N, 50% P,0 and 50% K,O compared to recommendation and added bioproducts, fertilizers as
recommendation supplemented with bio-based products, and controlled slow release fertilizers. The result
showed that infection of Helminthoprium turcicum was significantly clean by treatment of treatments NT5
(110 N-45 P,0;- 45 K,O + Cat Tuong), NT8 (110 N-90 P,0--90 K,O + HATAKE#8), NT11 (165 N-90 P,0,90
K,0 + NANO-BIO). Treatments 110 N-45 P,0-45 K,0 + HATAKE#7, 110 N-90 P,0-90 K,O + HATAKE#8
and 165 N-90 P,0:90 K,0 + NANO-BIO showed higher plant height; the decrease of 25-50% N, 0-50% P,O;
and K,O compared to recommendation and combined with bioproducts leaded to no significantly different
in plant aspect, ear aspect, stay green, grain rate and 1000-kernels weight, compared with control treatment
in winter spring seasons in Dong Thap; treatments NT5 (110 N-45 P,0- 45 K,0 + Cat Tuong) and NT6 (110
N-45 P,0;- 45 K,O + HATAKE#7) had significantly improved ear aspect compared with control treatment. In
both of two experimental locations, treatments NT13 (220 N-90 P,0,-90 K,O +ABI), NT14 (220 N-90 P,O-
90 K,0 + SUMITRI) and NT15 (slow release fertilizer) showed no significant difference in growth, tolerance
and yield of maize but these trended better than control treatment; the highest grain yield attained in the
plot with ABI (NT13) (6.5 ton.ha” and 10.12 ton.ha’! ) in autumn summer 2018 in Kinh Cung town, Hau
Giang province and winter spring 2017-18 seasons in Thanh Binh district, Dong Thap province,
respectively.

Keywords: Bioproducts, slow release fertilizers, yield maize.

Nguoi phan bién: TS. Bui Huy Hién
Ngay nhan bai: 24/5/2019

Ngay thong qua phan bién: 24/6/2019
Ngay duyét dang: 01/7/2019
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UNG DUNG VIEN THAM VA GIS TRONG LUONG HOA
PHAN VUNG SINH THAI NONG NGHIEP
THI XA DUYEN HAI, TiNH TRA VINH

TOM TAT

Luong Piec Thién!, Nguyén Vian Ta?,
Tran Vin Tién!, Nguyén Cong Thirc?

Bai nay trinh bay két qua nghién ciru lwgng hoa phan ving sinh thai nong nghiép & thi xa Duyén Hai, tinh
Tra Vinh thong qua tmg dung cong cu vién tham va GIS két hop voi cong cu danh gia nhanh c6 sy tham gia
ctia cong déng. Trén co sé chong 16p dit lieu ban dé vé thay van, loai dat va hién trang st dung dat, da xac
dinh duoc 2 viing sinh thai nong nghiép chinh & thi x4 Duyén Hai, tinh Tra Vinh la viing man quanh nam va
ving man 6 thang voi 17 tiéu phan ving sinh thai khac nhau. Trong do cac tiéu phan ving sinh thai nuoi
trong thiy san c6 dién tich 1on nhat va hién dién & hau hét cac khu vuc san xuit nong nghiép chinh cta thi

x4 Duyén Hai.

Tt khoéa: Sinh thdi nong nghiép, Tra Vinh, GIS, vién tham.

1. M0 BAU

Tra Vinh 1a tinh dugc du bao sé chiu tac dong
manh badi bién déi khi hau va nuoc bién dang theo
cac kich ban ctia B6 Tai nguyén va Méi truong, trong
d6 dia phuong ven bién nhu thi xa Duyén Hai 1a mot
trong nhitng dia phuong bi tac dong manh meé nhat
[13]. Thi xa Duyén Hai dugc thanh 1ap nam 2015 vé6i
17.709,64 ha dién tich tu nhién, cling voi su phat trién
clia cac hoat dong kinh té thi nhimg tac dong cta
con nguoi dén moi truong va da dang sinh hoc da de
doa dén su phat trién bén ving cia vung, nhu dién
tich risng ngap man bi thu hep, hoat dong nuoéi trong
thily san, nong nghiép gay 6 nhiém moi truong da va
dang lam mat can bang sinh thai [6].

Phan vung sinh thai da duoc ing dung rong rai
trén thé gioi, mang tinh tng dung cao trong viéc xac
dinh vung thich nghi cho cay trong, du doan san
luong, giup ting nang sudt cdy trong va bao veé moi
truong. Phan viung sinh thai (Agro-ecalogical zoning)
duwoc ap dung trong cac nghién ctu cia FAO, duoc
dinh nghia 1a cac ving trén co sé két hop cta dat, dia
hinh va dac diém khi hau. Két qua cua viéc tng dung
phan viing sinh thai bao gom cac ban do thé hién cac
vung sinh thai nong nghiép, tinh phu hop dat dai va
cac uoc luong dinh luong vé cac viing cay trong tiém
nang, niang suat va san luong [10]. Nam 2000, N. R.

' Vién Sinh hoc Nhiét d6i, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam

% Chi cuc Nubi trdng thiy san tinh Tra Vinh

Email: ducthien38 @yahoo.com

Patel va cong su da tmg dung vién tham va GIS dé
nghién ctu phé}n vung sinh thai khu vuc luu vuc
song Malin tai An Po da xac dinh duoc 9 ving va 23
tiéu ving sinh thai nong nghiép clung véi san luong
tiém nang cta chung. Nghién ctu ciing phat hién ra
27% khu vuc nghién cttu can ting gap doi luong nudc
tuoi [11].

Tai Viéet Nam, phan viing sinh thai c6 vai tro hét
stic quan trong trong viéc phan dinh dia ly tu nhién,
khong gian méi truong, xac dinh cac quy luat sinh
thai dic thu cua timg ving, tiéu ving [8]. Nghién
cuu “Phan vung sinh thdi nong nghiép ¢ DBSCL:
Hién trang va xu huong thay doi trong twong lai dudi
tdc dong cua bién doi khi hau” duoc thuc hién nham
cap nhat lai ban d6 phan ving sinh thai nong nghiép
DBSCL dua trén nhimg thay déi vé diéu kién thuy
van, co so ha tang thay loi va dac biet 1a hién trang st
dung dat dai cho dén nam 2010 [3]. Nghién ctu vé
“Phan vung sinh thai nong nghiép va danh gid thich
nghi dat dai tai huyén Hong Dan, tinh Bac Liéu”, 1a
co s dé phan vung sinh thai nong nghiép dua vao
yéu to thé nhuong va ché do thiy van ctia huyén [4].
Nghién ctu vé “Phan ving sinh thai nuoi trong thiy
sdn tim tinh ven bién dong bang song Cuu Long”
ctia Lé Huy B4 da phan ra 9 ving sinh thai nuoi trong
thity san, lam co s& quy hoach ving nuéi trong thay
san pht hop cho 8 tinh ven bién dong bang song Ctru
Long [9]. Nghién cttu nay duoc thyc hién véi muc
titu xay dung ban d6 phan vung sinh thai nong
nghiép dua trén dic tinh thay van, loai dat va moi
lien hé voi hién trang canh tac néng nghiép cta thi
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xa Duyén Hai. San phdm cta qua trinh phan viung
sinh thai hira hen sé tré thanh co sé khoa hoc phuc
vu cong tac quan ly ving, voi muc tiéu bao vé moi
truong va phat trién nong nghiép theo huong bén
vitng.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phép thu thap thong tin, s6 lieu thi
cap

Thu nhap s6 lieu cac so6 liéu phi khong gian: cac
bao céo, tai lieu vé diéu kién tw nhién, kinh té - xa
hoi, bdo cdo quy hoach st dung dait va cac s lieu
khong gian: ban d6 dia hinh, ban d6 hién trang st
dung dat thi xa Duyén Hai nam 2010 ctia S0 TNMT
tinh Tra Vinh. St dung anh vién tham Landsat 8 nam
2017 duoc tai tr website
http://earthexplorer.usgs.gov ctua Trung tam
U.S.Geological Survey (Hoa Ky).

2.2. Phuong phap vién tham va GIS danh gia
hién trang stt dung dat

2.2.1. Phuong phap vién tham

Nghién ctru nay stt dung anh vién tham Landsat
8 nam 2017 vé6i dac trung 1a dé phan giai khong gian
(kich thuéc Pixel) 1a 30 mét, chu ky lap ctia anh 1a 18
ngay, dién tich bao phu ctia anh 1a 185 km x 185 km.
Anh vién tham duoc tién hanh gidi doan trén phéan
mém Arcgis 10.4. Khao sat thuc dia, 1y diém GPS
khéo sat, diéu tra theo mau c6 hé thong, mang tinh
dai dien d@é thu thap cac so liéu so cap vé hién trang
stt dung dat & thi xa Duyen Hai, tinh Tra Vinh. St
dung may dinh vi GPS c6 d¢ chinh xac cao tién hanh
bam diém khoanh ving cac khu vuc duoc chon lam
mau, téng so6 diém GPS sé duoc thu thap tmg voi cac
loai hinh st dung dat duoc chon, trong dé tuy theo
st phan bo cua ting loai hinh stt dung dat cu thé trén
dia ban nghién ctru dé lia chon s6 diém phu hop [1].

Xay dung tép mau cac hinh thai st dung dat:
Qua trinh xay dung tép mau cho anh vé tinh duoc
thuc hién dua vao cac loai ban do da thu thap duoc
cung voi viec di thuc dia voi su hod tro cia GPSmap
76CSx. Tién hanh di thuc dia cho tat ca cac loai hinh
stt dung dat néi trén, cac khoanh dat duoc chon la
nhitng loai dat dic trung nhat, phan biét ro rang
nhat, n6 khong nam gan ranh gi6i cta loai hinh st
dung dat khac [1].

2.2.2. Phuong phap GIS

Phan loai cac d6i tueong theo thuat toan xac suat
cuc dai: Sau khi chon mau, dé tai stt dung phuong

phap phan loai theo ham xac suat cuc dai - Maximum
Likelehood dé phan loai, phuong phap nay thuong
duoc st dung trong xtt ly anh vién tham dé phan loai
cac doi tuong cho cac khu vuc cé tham thuce vat it cé
su dong nhat & Viet Nam [14].

Dbanh gia do chinh xac: D€ dam bao két qua giai
doan anh c6 do tin cay, phan anh dung hién trang st
dung dat, tién hanh danh gia do chinh xac cta két
qua giai doan dua vao chi s6 Kappa (K), chi s6 nay
nam trong pham vi tir 0 dén 1 va biéu thi su gidm
theo ty 1é vé sai s6 duoc thuc hién bang mot yéu to
phan loai hoan toan ngau nhién [15].

2.3. Phuong phap danh gia c6 sy tham gia cia
cong dong

Phuong phap danh gia néng thén c6 su tham gia
ctia nguoi dan (Participatory Rural Appraisal - PRA)
va phéng van truc tiép can bo phu trach nong nghiép
va phat trién nong thon tai cac xa (KIP - Key
Informant Panel) [7]. Nguoi dan duoc phong van 1a
nhing nong dan san xuat nong nghiép tai dia
phuong c6 kinh nghiém trén 5 nam, duoc diéu tra vé
bién dong ctia hé thong canh tac theo thoi gian.
Nhéom KIP duoc phéng van dé diéu tra thong tin vé
doi tuong nuoi trong, dac diém heé thong canh tac.

Phuong phap danh gia néng thén co6 su tham gia
cia nguoi dan duoc thuc hién tai 7 xa/phuong cua
thi xa Duyén Hai: Hiép Thanh, Truong Long Hoa,
Dan Thanh, Long Htu, Long Toan, phuong 1 va
phuong 2. S6 mau diéu tra tmg véi cac mo hinh trong
hoa mau va nudi tréng thay san la 210 mau (phiéu
diéu tra) /mo hinh, tong cong 420 mau.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ché do thiy van

Trén co s& nghién cttu tac déng cia thay van va
thiy triéu déi voi su hinh thanh dat tinh Tra Vinh
[17] thi xa Duyén Hai chiu tac dong manh ctia ché
do trieu bién Pong thong qua song Hau va song Co
Chién. Day 1a ché do ban nhat triéu khong déu, ngay
¢6 2 lan triéu lén va 2 lan triéu xuoéng, méi thang co6 2
ky triéu cuong ngay (ngay 1 va 15 am lich) va 2 lan
triétu kém (ngay 7 va 23 am lich). Hé thong kénh
rach noi déng kha phat trién, rong va sau & ctta, hep
va can dan khi vao trong noi dong. Bién do triéu kha
cao va o luu luong chay manh 1a diéu kién thuan loi
cung cap nguodn nudc mat cho san xuat nong nghiép.
Théng qua song Thau Riu, song Ba Dong, song
Long Toan, kénh Tat chi phdi toan bo hé thong song
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rach trén dia ban cac xa. Day la cac séng chinh chay
theo huong tir Dong — Tay phan bo ngudn nudc trén
toan thi xa. Ngoai ra con c6 mang ludi song, rach,
kénh thty loi phan phéi nguén nuéc dén sau trong
ndi déng va cac khu vuc nudi trong thity san.

BAN DO MAN TH| XA DUYEN HAI, TRA VINH

DUYEN TJOWN
. e ek

Ving mén € théng

Vang man quanh nam

Dua trén bao cdo moi truong va so lieu do do
man qua cac nam tai thi xa Duyén Hai cta Chi cuc
Nuéi trong thay san tinh Tra Vinh [6], tai thi xa
Duyén Hai thoi ky nhiém min hang nam bat dau tir
thang 12 tai Hung My trén song C6 Chién. Min len
cao nhat vao thang 4 tai ctra Viing Liém song C6
Chién. Man thuong két thuc vao thang 6, thoi gian
som hay muon phu thudc vao thoi gian, luong mua
tai thuong nguén va dia phuong. Trén dia ban thi xa
Duyeén Hai, c6 thé phan thanh céac ving c6 dac diém
nhiém man tir bién va noi dia nhu sau:

Bang 1. Thoi gian va phan bd viing nhiém man thij xa

Duyén Hai
Ving Thoi gian bat
nhiém dau va két Phan bo
man thic man
Nhiém Nhiém méin Hiép Thanh
man quanh nam Truong Long
thuong Hoa
Xuyeén Dan Thanh
Nhiém Tirthang 1 - Long Hiu
man 5-6 6 duong lich Long Toan
thang Phuong 1
Phuong 2

3.2. Hién trang sir dung dat dai
3.2.1. Pdc tinh dat trén dia ban thi xa Duyén Hai

Dua vao ban dé dat cta tinh Tra Vinh [17], sau
khi duoc s6 hoa va tach theo ranh giéi hanh chinh,

thi xa Duyén Hai duoc xac dinh c6 3 nhom dat chinh:
dat cat giong, dat man va dat pheén.

BAN DO DAT TH| XA DUYEN HAI, TINH TRA VINH

Pait cat giong:

Phan bo trén cac giong, dong cat hinh canh
cung, cao trinh phd bién 1,2 — 2 m. Pay 1a nhom dat
cat nghéo dinh duong, han ché vé nuodc tudi trong
miuia kho, tuy nhién kha thich hop cho hoa mau trong
can va cay lau nam.

Nhom dat man:

Dua trén nghién ctru vé moi lién hé gitta dia hinh
va su hinh thanh cac nhéom dat [17], nhém dat man
thuoc dia hinh thap: gom cac khu vuc c6 cao trinh
nho hon 0,4 m, noi phan b6 cht yéu cia dat phén
man va man nhiéu, c6 ché do ngap triéu bién hang
ngay.

Pat man nhiéu: Phan b6 c6 cao trinh phé bién
0,2 - 0,8 m, do sau ngap <0,4 m. Pat khong pheén,
phan 16n dién tich thuoc loai dat phat trién. Mat khac
voi mttc do nhiém man két hop véi tinh chat thay van
clia ving tao diéu kién thuan loi cho viéc nuéi trong
thay hai san.

Pat man su vet dudc:

Phan bo & cao trinh 0,6 — 0,8 m, ngap triéu bién
hang ngay hodc luc triéu cuong trong thang voi do
ngap sau toi da 0,4 — 1,0 m. Pay 1a loai dat khong
phén, phan lon dién tich 1a dat phu sa nau méi boi
gan day, dinh duong kha nhat 1a 1an nhung hién nay
qua trinh nhiém man khong ché hoan toan, chua cé
diéu kién ngan man, két hop véi vi tri gan ving ven
bién véi dic diém thiy van cua ving tao diéu kién
thuan loi cho viéc nuéi trong thiy san (tom, cua, ca).

Nhom dat phén:

DPit phen tiém tang dudr rung ngdp mdan: phan
b6 & cao trinh 0,6 — 0,8 m. Hinh thanh tir dang tram
tich dam man moéi, bi ngap triéu lén xudéng hang
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ngdy hodc triéu cuong trong thang. Dat bi nhiém
man nang va thuong xuyén, ham luong lan trong dat
cao. Tuy nhién ty le dat co tang sinh phén & 50 cm
tang mat kha lon, nén doc chat tiém tang ctia dat kha
cao néu bi oxy hoa. Hién nay qua trinh nhiém man

khong ché tuyét doi dac tinh dat ciing nhu van dé st
dung dat. Hién nay do vi tri ven bién voi dac diém dat
va thiy van cta viung tao diéu kién kha thuan loi cho
viéc trong rirng ngap man va nuéi tréong thay hai san.

Bang 2. bic tinh cAc nhém dat thj xa Duyén Hai

Nhém dat Cao. ‘El‘lnh pho Nhlfém Dién tich Thich nghi dat dai
bién (m) man (ha)

Pt cat giong 1,2-2 Khong 2471 Hoa mau, cay lau nam
Nhom  dat 0,2-0,8 Co 5635 Nuoi trong thiy san (tom, cua, ca)
man
Nhom  dat 0,6-0,8 Co 9529 Trong rimg va nudi trong thiy san
phén

Trong 3 nhom dat chinh cuaa thi xa Duyén Hai, . AN DO MIEN TRANG ST DUNG DATTH| XX DUYEN AL TiH TRA VINT

nhém dat man cé dién tich lon nhat véi 9529 ha,
chiém 54% dién tich thi xa Duyén Hai, tiép theo la
nhom dat phén voi 5635 ha, chiém 32% va thap nhat
la nhom dat cat giong véi 2471 ha, chiém 14% dién
tich thi xa Duyén Hai.

BIEU DO DIEN TICH CAC LOAI BAT

Dién tich cac loai dat (ha)

) 2.471.71 Dt cét giong

I 5 556.47 Bat méin nhicu

I 206363 Bat man sd vet dudc

I 5 .412.06 Bat phén tism tang ning duwdi RMM
I 1.117.54 Dit phén tiém tang séu dudi RNM

Dua vao ban do phan bé cac loai dat trén thi xa
Duyén Hai, da tinh duwoc dién tich thanh phan cac
loai dat, theo nhu biéu do trén dién tich dat phén
tiém tang nong dudi rimg ngap man chiém dién tich
l6n nhat 8412 ha, tiép dén la dat man nhiéu 3566 ha.
Loai dat chiém dién tich thdp nhat la dat cat giong
voi 2471 ha. Ty 1é dat phén chiém thanh phan 16n da
anh hudng dén cac loai hinh stt dung dat tai thi xa
Duyén Hai.

3.2.2 Kiéu st dung dat

Duoi tac dong ctia nguon tai nguyén dat va ché
do thay van, dua vao ban dé hién trang stt dung dat
duwoc thanh lap tir viéc giai doan anh Landsat 8 da
cho thay nuoi tréng thiy san va trong hoa mau 1a hai
kiéu st dung dat chinh, trong do6 dién tich dat nuoi
trong thiy san chiém gan 60% dién tich cta thi xa
Duyén Hai.

Hign trang sir dyng dit
Phan log
Bidn

3.3. Phan viing sinh thai nong nghiép

BAN DO PHAN VUNG SINH THAT NONG NGHIEP TH] XA DUYEN HAL TINH TRA VINH

Tiéu chi dé phan vung sinh thai 1a cac phan viing
c6 ¢6 nhimg dic diém chung, twong dong vé diéu
kién tr nhién, bao gom su dong nhat vé dia hinh, dia
chat, khi hau, thay van, tai nguyén thién nhién;
twong dong vé thuc trang cac hé sinh thai va xu
huong bién d6i cac hé sinh thai dé trong tuong lai
[16]. Dé phan ving sinh thai thi xa Duyén Hai can
dua trén 3 yéu t6 chinh 1a ché do thay van, loai dat

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2019 59



KHOA HOC CONG NGHE

phan lon dién tich va c6 cac kiéu st dung dat: chuyen
mau, nuéi tréng thily san nudc man.

Ving 2 - ¢6 dién tich 6951 ha véi dac tinh thiy
van nguon nudc bi nhiém man sau thang, dat phén va
min chiém phan 16n dién tich va c6 cac kiéu st dung

dai va hién trang st dung dat. Trén co s& do dac tinh
sinh thai néng nghiép trén dia ban thi xa Duyén Hai
duoc chia thanh 2 ving khac nhau, bao gom: viing
man quanh ndm va vung man theo mua.

Ving 1 - ¢é dién tich 6680 ha véi dac tinh thiy

van nguon bi nhiém man quanh nam, dat phén chiém  dat: lua, chuyén mau, nuéi trong thiy san nuoc lo.
Béng 3. Két qua phan viing sinh thai néng nghiép thi xa Duyén Hai, Tra Vinh

Ving Tiéu phan ving Dién tich (ha) |Loai cay trong, vat nudi chinh tSr%n;u - Thoi gian
Hoa mau trén dat 361 bau phong, dua hau, hanh tim, |3 vu - Thang 1-12
cat giong khoai lang, cti cai, ct san, bi, 6t
Hoa mau trén dit 94 Dua hau, khoai lang, hanh tim, |3 vu - Thang 1-12
man nhiéu dau phong, ci san
Hoa mau trén dit 363 Dua hau, khoai lang, hanh tim, |3 vu - Thang 1-12
mdn s, vet, duoc dau phong, ct sin
Ho‘? malﬂ tren ,dat Dua hau, khoai lang, hanh tim, 3vu-Thing 1-12
phén tiém ting 406 . . 0"
. . dau phong, ct san
Min nong
quanh |Hoa mau trén dat 67 Dua hau, khoai lang, hanh tim, |3 vu - Thang 1-12
nam phén tiém tang sdu dau phong, cti san
NTTS trén dat mdn 246 Tom su, tom thé, cua, ca,|2 vu - Thang 3 -7 va
nhiéu nghéu thang 8- 12
NTTS trén dat man 2 vu - Thang 3 -7 va
’ 1304 To ] he ’
su, vet, dudc om, cua, ¢4, hghe thang 8- 12
NTTS trén dat phen 2 vu - Thang 3 -7 va
. 340 To ] he ’
tiém ting nong ) om, cia, ca, nghed thang 8- 12
NTTS trén dat phen 2 vu - Thang 3 -7 va
. 430 Tom, , ca, nghé -
tiém tang siu om, cua, ca, ngheu thang 8- 12
H ] 5n  dAl , . 3vu-Thang 1-12
,Oa .’3”” fren dat 1231 Bap, dua hau, 6t, rau xanh, lua Vi ang
cat giong
Hova m?fl trén dat 298 Bép, dua hau, ot, rau xanh, lua 3 vu-Thing 1-12
mdn nhiéu
Hoa mau trén dat 3vu-Thang 1-12
phén tiém ting 222 Bap, dua hau, 6t, rau xanh, lua
nong
Min HO‘,? H,jf?u {Y‘BH Adat 75 Bép, dua hau, 6t, rau xanh 3 vu-Thing 1-12
thang pheén tiém ting sau
NTTS trén dat mdn R , 2 vu - Thang 3 -7 va
o 2199 Tom, cua, ca ;
nhiéu thang 8- 12
NTTS trén dat man 15 Tom. cua. c 2 vu - Thang 3 -7 va
su, vet, dudc T thang 8- 12
NTTS trén dat phen 2 vu - Thang 3 -7 va
. 2792 Tom, , Cé o
tiém ting nong om, cua, ca thang 8- 12
NTTS trén dat phén R , 2 vu - Thang 3 -7 va
tiém tang siu 119 Tom, cua, ca thang 8 - 12

Theo két qua phan viing (Bang 3) cho thay: Doi
vOi ving man quanh nam, dién tich nuoi trong thiy
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san trén dat phén tiém tang nong chiém dién tich 16n
nhat voi 3409 ha, tiép theo la dién tich nudi trong
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thily san trén dat sd, vet, dudc voi 1304 ha va nhé
nhat 1a dién tich trong hoa mau trén dat phén tiém
tang sau voi 67 ha. Doi véi viing man 6 thang, dién
tich nuéi trong thay san trén dat pheén tiém tang
nong chiém dién tich lon nhat voi 2792 ha, tiép theo
la dién tich nuoi trong thdy san trén dat man nhiéu
voi 2199 ha va thap nhat 1a dién tich dat nuoéi trong
thiy san trén dat su, vet, dudc voi 15 ha.

4. KET LUAN VA KIEN NGHI

Phuong phap vién tham va GIS két hop voi
phuong phap danh gia nhanh c6 su tham gia cta
cong dong, phong van nhom nong cot (KIP) da giup
phan chia va danh gia mot cach hiéu qua phan bo va
dac tinh cda tig ving sinh thai.

Phan vung sinh thai dua trén ché do thay van,
loai dat va hién trang stt dung dat da chia thi xa
Duyén Hai thanh 2 vung sinh thai néng nghiép chinh
la vung min quanh nim va man 6 thang, qua do6 17
tiéu phan vung ciing duoc xac dinh. Trong do dién
tich nuéi trong thay san trén dat pheén tiém tang
néng trén ca 2 phan vung man quanh nam va man 6
thang 1a lon nhat, lan luot 1a: 3409 ha va 2792 ha.

Nghién ctru da chia ra cac ving sinh thai va tiéu
viung dua trén dac tinh thay van, loai dat va hién
trang san xuat ctia vung tai thoi diém hién tai. Trong
teong lai, duoi anh huong cta bién d6i khi hau, dac
tinh vé thiy van co6 thé sé thay déi anh hudng dén
dac tinh cta timg phan ving, nén can nghién ctu
dua ra cac mo hinh du bao su thay ddi cta cac phan
vung sinh thai nong nghiép.

Nghién cttu duoc thuc hién & quy mo thi xa voi
dien tich nho nén viéc phan ving chi dua vao 3 yéu
to vé thay van, thé nhuong va hién trang st dung dat.
Can c6 nghién cttu rong hon & quy mo cap tinh dé c6
thé thdy duoc buc tranh toan dién hon vé cac ving
sinh thai c6 tinh tuong dong vé dia hinh — dia mao,
khi hau - thuy van, tai nguyén thién nhién va da
dang sinh hoc.
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APPLICATION OF REMOTE SENSING AND GIS IN QUANTIFICATION OF AGRO -
ECOLOGICAL ZONES IN DUYEN HAI TOWN, TRA VINH PROVINCE

Luong Duc Thien, Nguyen Van Tu,
Tran Van Tien, Nguyen Cong Thuc

Summary

Under the impact of agricultural and fishery activities in Duyen Hai town, Tra Vinh province, although
contributing important to the local economic structure but also negative impact on the environment and the
ecosystem status. Therefore, ecological zoning becomes an effective tool in the orientation of sustainable
development of the locality. Studying the zonation of agro-ecological zones in Duyen Hai town, Tra Vinh
province was conducted through the application of remote sensing and GIS tools in combination with
participatory rapid assessment tools. Based on overlay the data layers on hydrology, soil type and land use
status, we identified two main agro-ecological zones in Duyen Hai town, Tra Vinh province, which are
salinization all year round and salinization six months with 17 different ecological subdivisions. The
aquaculture ecoregions have the largest area and are present in most of the main agricultural production

areas of Duyen Hai town.

Keywords: Agro-ecology, Tra Vinh, GIS, remote sensing.

Nguoi phan bién: PGS.TS. Pham Quang Ha
Ngay nhan bai: 12/3/2019

Ngay thong qua phan bién: 12/4/2019
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PE XUAT BO CHIi SO GIAM SAT VA BANH GIA CHI TRA
DICH VU MOI TRUONG RUNG TAI VIET NAM

Nguyén Khic Lam!, Vueong Vin Quynh?,
La Nguyén Khang?, Lé Sy Doanh?

TOM TAT

Bai bao nay trinh bay két qua xay dung bo chi s6 giam sat, danh gia chi tra dich vu moi truong rimg (PFES)
tai Viet Nam. Trén co sé ra soat, phan tich cac bo chi s6 hién hitu cho danh gia va giam sat PFES va tinh
hinh thuc té tai cac dia phuong, nghién ctu da dé xuat bo chi s6 gdm 8 tieu chi va 32 chi s6 giam sat va
danh gia dua trén ba nguyén tic: tinh minh bach, tinh céng bing va tinh hiéu qua. Bo chi s6 nay duoc xac
dinh 1a dam bdo tot viéc gidm sat, danh gia vé tién do, su tuan tha va chat luong ctia PFES & Viét Nam.
Nghién ctru da 4p dung thir nghiém bo chi s6 vao viéc giam sat va danh gia PFES trén dia ban tinh Nghé An
nam 2018, két qua cho thdy trong 32 chi s6 ¢6 5 chi s6 chua duoc ap dung d6i véi tinh Nghe An do dix liéu
dau vao chua c6 hoac chua thuc hién. Két qua danh gia phan 4nh viéc thyc hién PFES trén dia ban tinh
Nghé An c6 tinh minh bach, tinh céng bang & muc cao va tinh hiéu qua & mtc rat cao. Trong 27 chi sé ap
dung danh gia c6 14 chi s6 & mtc tot, 7 chi s6 & muc trung binh va 6 chi s6 can duoc cai thién. Két qua ap
dung thi diém & Nghé An cho thdy, bo chi s6 giam sat va danh gia duoc dé xuat st dung dé xac dinh nhimg
uu diém, ton tai trong PFES, dé xuit gidi phap nang cao hiéu qua ctia PFES, danh gia tién b qua cac nim
ctia PFES, danh gia hiéu qua ctia cac giai phap da duoc 4p dung dé€ nang cao chat luong ctia PFES, phan

tich va hoan thién chinh sach PFES.

Tt khoéa: Tiéu chi, chi so, chi trd dich vu moi truong rimg (PFES), gidm sat, ddnh gia.

1. BAT VAN BE

Sau hon 8 nam trién khai thuc hién dong loat
trén toan quoc, chinh sach PFES da khang dinh 1a
huéng di tién bo va dung dan, mang lai nhitng két
qua ro nét trén ca phuong dién bao vé - phat trién
rimg va gop phan cai thién sinh ké, doi song cta
nguoi 1am nghé rimg, thuc ddy bao vé moi truong
sinh thai, gidm thiéu tac dong va thich tmg voi bién
do6i khi hau (VNFF, 2018). Day c6 thé coi 1a tién bo
mang tinh budc ngoat trong viéc xa hoi hoéa céng tac
bao vé va phat trién rimg & nuoc ta.

Tuy vay, qua trinh thuc hién chinh sach PFES
thoi gian qua da boc 10 nhitng mat han ché, ton tai do
day 1a chinh sach mang tinh dot pha vé quan diém
tiép can, lan dau tién 4p dung tai Viet Nam. Hon nira,
qua trinh xiy dung va thyc hién cac van ban quy
pham phap luat, cac quy dinh, huéng dan thi hanh
chua hoan toan phu hop voi yéu cau, doi hoi cta thuc
tién (Bo Nong nghiép va PTNT, 2014). Nhiéu nghién
ctru danh gia vé chinh sach PFES tai Viet Nam thoi
gian qua (Pham Héng Luong, 2015; Angus McEwin
va Nguyén Manh Ha, 2015; Vuong Van Quynh, 2015;

" Quy Bao vé va Phat trién rimg tinh Nghé An
> Truong Pai hoc Lam nghiép
? Vién Sinh théi rig va Mdi truong

Vién Sinh thai rimg va Moéi truong, 2018) déu thira
nhan viéc thiéu ving mot hé thong giam sat va danh
gia (M&E) hitu hiéu 1a thach thic 16n nhat va co6 thé
dan dén cac rui ro hodc tac dong xau dén su thanh
cong cta chinh sich nay trong dai han. Do vay, bai
viét nay trinh bay két qua ra soat va dé xuat bo tiéu
chi gidm sat va danh gia chi tra dich vu moéi truong
rung lam co s& giup co quan quan ly va cac bén lién
quan c6 coéng cu gidm sat qua trinh thuc hién, danh
gia duogc hiéu qua trén cac mat khi thuc hién chinh
sach, kip thoi co cac giai phap cai thién chat luong va
g6p phan nang cao murc do thanh cong, ddm bao tinh
bén vitng cua chinh sach PFES tai Viét Nam

2. PHUDNG PHAP NGHIEN CUU

2.1. Phuong phép nghién ctru tai liéu thi cdp

- C4c tai lieu, so liéu lien quan dén M&E, hoat
dong quan ly bao vé rung, thuc hién PFES sé duoc
thu thap. Cu thé: i) Cac bao cdo, két qua nghién ctru,
mo hinh tmg dung vé M&E, PFES trén thé gisi va tai
Viét Nam; ii) Cac van ban phap ly, chi dao, diéu hanh
ctia Chinh phua Viét Nam, cta mot so tinh va Quy
Bao ve va Phat trién rimg (BVPTR) mot s6 tinh trong
diém nghién ctru; iii) Cac bao cdo tién do, tinh hinh
thuc hién lién quan dén M&E va thuc hién PFES tai
Viét Nam; iv) Hé thong s6 sach, so liéu, ban do, hop
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déng 1y thac va hop déng PFES, ho so thiét ké ky
thuat PFES,...

2.2. Phuong phap nghién ctru hoan thién bé chi
s6 giam sat va danh gi4 cho PFES

- Ra soat, xac dinh nguyén tic va cac yéu cau
trong xay dung chi s6 M&E da duoc nghién ctru boi
cac nhém tac gia trong va ngoai nudc véi 5 bo tieu
chi hién co

- Ra soat, danh gia co ché va quy trinh thuc hién
PFES ciing nhu 5 bo chi s6 M&E da dugc thi
nghiém trong PFES & nudc ta.

- Phan tich diém manh, diém yéu cta 5 bo chi s6
M&E da c6 déng thoi d6i chiéu voi cac nguyén tac va
yéu cau trong xay dung bo M&E dé sang loc va xay
dung mot bo chi s6 M&E hoan thién hon va ap dung
¢6 hiéu qua hon trong PFES tai nudc ta.

- Danh gia cac chi so: Cac chi s6 duoc danh gia &
5 muc (rat cao, cao, trung binh, thiap va rat thap)
twong tmg voi so diém lan luot1a 5, 4, 3, 2 va 1.

- Danh gi4 diém cta tiéu chi: Diém cta tiéu chi
la s6 trung binh cong s6 diém cua cac chi s6 thuoc
tiéu chi do.

- Danh gia diém cta nguyén tic: Diém cla
nguyeén tic 1a s6 diém trung binh cong s6 diém cda
céc tiéu chi thudc nguyen tic do.

- Két qua danh gia bao gom cac ndi dung nhu
sau:

+ Vé tinh minh bach bao gém: rat minh bach (5
diém); minh bach cao (4 - 5 diém); minh bach trung
binh (3 — 4 diém); minh bach thap 2 - 3 diém) va
khong minh bach (duéi 2 diém).

+ Vé tinh cong bang: rat cong bang (5 diém);
cong bang cao (4 - 5 diém); cong bang trung binh (3
- 4 diém); cong bang thap (2 - 3 diém) va khong
cong bang (dudi 2 diém).

+ Vé tinh hiéu qua: rat hieu qua (¢ diém); hiéu
qua cao (4 - 5 diém); hiéu qua trung binh 3 - 4
diém); hiéu qua thap (2 -3 diém) va khong hiéu qua
(duoi 2 diém).

+ Chi s6 tot: 1a cac chi s6 c6 diém bang 4 va 5.

+ Chi s6 trung binh: 1a cac chi s6 c6 diém bang

+ Chi s6 can cai thién: 1a cac chi s6 c6 diém bang
1 va 2. Can co6 giai phap tap trung dé cai thién nham
nang cao chat luong ctia hé thong.

2.3. Phuong phap chuyén gia

ba tham khao y kién ctia 30 chuyén gia va nha
quan ly vé cac noi dung, nhu: nguyeén ly va chu trinh
PFES vé ly thuyét va thuc tién, cac nguyén tic xay
dung bo chi s6 M&E, thiét 1ap bo chi s6 M&E, ly
thuyét vé trong s6, cho diém cac tiéu chi,...

2.4. Nguyén tic xay dung bo chi s6 giam sat va
danh gia PFES

Bo chi s6 giam sat va danh gia PFES & Viet Nam
can duogc xay dung trén nhitng nguyeén tac sau day:

- Trure tiép. Chi s6 truc tiép phan anh muc do ro
rang cua két qua.

- Pung muc tiéu: Xac dinh ro rang cac diém sau:
(1) n6 danh gia van d@é gi va (2) dit lieu nao duoc thu
thap dé danh gia.

- Hiru ich cho nha quén Iy: Mot chi s6 hitu ich 1a
chi s6 cung cap duoc danh gia vé nhimg thay déi theo
thoi gian phuc vu cac nha quan ly dua ra cac quyét sach
cho ting giai doan. Cac nha quan ly lua chon chi so
nham danh gia két qua dat duoc mot cach cu thé. Do
do, viec lua chon cac chi s6 danh gia can can nhic
nhimg hiéu qua danh gia ma chi s6 mang lai.

- C0 thé két hop: Mot chi s6 ¢o tinh két hop néu
n6 danh gia kha nang két hop voi cac thé ché san cé.
Chi s6 danh gia chi tra dich vu moi truong rimg
(DVMTR) can danh gia duoc kha nang két hop véi
cac du an hoidc hoat dong dang thuc hién tai dia
phuong.

- Tinh thure té Mot chi so6 thuc té 1a chi s6 ma da
lieu c6 thé thu thap trong mot khoang thoi gian nhat
dinh va voi mot miee chi phi hop ly.

- Tinh ddy di: Mot bo chi s6 nén 1a mot nhom
nhitng chi s6 dt dé danh gia toan dién két qua. Noi
cach khac, so luong chi s6 can thiét phuc vu muc
dich quan ly phai duoc t6i gian giup tiét kiem chi phi.
S6 luwong chi s6 can phai di dé danh gia két qua dua
trén: (1) Tinh téng hop cta két qua duoc danh gia;
(2) Khoi luong thong tin can thiét dé dua ra két luan
hop ly va da tin cay; (3) Phu hop véi nguén luc sén
co.

- CO thé tdch roi, khi can thiét: Kha nang tach roi
dtt lieu theo dan toc, khu vuce chi tra, loai rimg duoc
chi tra,... hodac mot so tiéu chi quan trong khac hiru
ich trong ca coéng tac quan ly va bao cdo. Qua trinh
phat trién thuc hién chi trda DVMTR thuong chiu tac
dong boi so lieu thong ké hoidc cac thé ché xa hoi.
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Kha ning tach roi dix lieu 1a can thiét khi xay dung
chi s6 giam sat va danh gia chi tra DVMTR.

2.5. Tieu chi dé xay dung bo chi sd giam sét va
danh gia PFES

- bam bao giam sat danh gia duoc tinh minh bach,
tinh cong bang, tinh hiéu qua.

- bam bao giam sat danh gia duoc tién do, su
tuan tha va chat luong.

- Cac chi s6 duoc Ira chon can dam bao cac tiéu
chi sau: thich dang (phai liéen quan dén muc tiéu
giam sat danh gia); dé hiéu (moi nguodi co thé dé
dang dé hiéu); cu thé (chi s6 can ro rang); do luong
(c6 thé do luong duoc vé chat luong hoac so luong);
san c6 (muc chi phi cé thé chap nhan duoc); thich
hop (dit liéu 1a can thiét cho viéc quan ly, giai trinh);
thoi gian (s6 liéu duoc téng hop theo ké hoach, kip
thoi, ddang han cho viéc bao c4o).

- Céac chi s6 duoc lua chon can phan anh duoc
muc tiéu danh gia cu thé nhu sau: danh gia duoc
hiéu suit (do lwong quan hé dau vao va dau ra cta
nhiém vu); danh gia duoc hiéu qua (do luong mirc do
dat duoc muc tiéu, muc dich ctia nhiém vu); danh gia
tac dong (do lwong nhimg tac dong tich cuc, tiéu cuc
ma nhiém vu mang lai d6i véi moi truong, xa hoi,
kinh té, van hoa...); danh gia su phu hop (do lwong
st phu hop cta nhiém vu vé6i chinh sach, luat
phép...); danh gia tinh bén vitng (do luong cac loi ich
ma nhiém vy mang lai c6 dugc duy tri lau dai hay
khong).

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tinh hinh xay dung va 4p dung hé thong
giam sat danh gia PFES & Viét Nam

3.1.1. Bo chi so gidm sdt danh gid dich vu moi
truong rung do ADB dé xuat

Bo chi so giam sat danh gia gdm: 43 chi s6 giam
sat va danh gia. Tan sudt cap nhat ctia cac chi so 1a
hang nam hodc 5 nam/lan tiy chi s6, tan suét cap
nhat cac tiéu chi 1a hang nam. ADB khéng phan dinh
ro gitta cac tiéu chi giam sat va danh gia, ma phan
loai dua trén ngudn goc so lieu ctia cac tiéu chi: (1)
Thuc hién va hoat dong, (2) Cac tac dong l1én rimg,
(3) Cac chi s6 vé anh huodng cua cac dich vu hé sinh
thai rimg, (4) Cac chi s6 kinh té xa hoi, (5) Cac tiéu
chi vé thé ché.

3.1.2. Bo chi so gidm sdt danh gid dich vu moi
truong rung VNFF dé xuat

- Bo chi s6 giam sat gom: 22 chi s6, muc tiéu
giam sat tinh minh bach, cong bang va hiéu qua cta
qua trinh PFES. Tan suat cap nhat cta tat ca cac chi
s6 1a hang nam.

- Bo chi so danh gia gom: 13 chi s6 danh gia tinh
minh bach, cong bang va hiéu qua cua chi tra
DVMTR. Tan suat cap nhat ctia tat ca cac chi s6 nay
la hang nam giong nhu cac chi s6 giam sat.

3.1.3. Bo chi s6 gidm sat dinh gid dich vu moi
truong rung PANNATURE dé xuat

- Bo chi s6 giam sat gom: 13 chi s6, muc tiéu tap
trung vao giam sat tinh minh bach, cong bing va
hiéu qua cta qua trinh chi trda DVMTR. Tan suat cap
nhat ctia cac chi s6 nay 1a hang nam hodc 3-5 nam.
Cac tiéu chi nay dwoc thyc hién dua trén cac bang
cau hoi phong van doi voi cac doi tuong lién quan
(cht rimg, cong dong, Uy ban Nhan dan (UBND),
quy tinh) két hop véi bang so liéu thu thap tir Phong
Ké hoach ky thuat, cac Quy BVPTR.

- Bo chi s6 danh gia gém: 10 chi s6, muc tiéu tap
trung vao danh gid tinh minh bach, cong bang va
hiéu qua cta qua trinh chi trda DVMTR. Tan suat cap
nhat ctia cac chi s6 nay 1a hang nam hodc 3-5 nam.
Tuong tu nhu cac tiéu chi gidm sat, cic tiéu chi nay
duoc bén tu van doc lap két hop voi Phong Ké hoach
ky thuat thyc hién dya trén cac bang cau hoi phong
van doi voi cac doi tuong lién quan (cha rimg, cong
dong, UBND, quy tinh), c6 bé sung thém vé danh gia
van dé giai dap thac mac va giai quyét khiéu nai lién
quan dén chi tra DVMTR.

3.1.4. Bo chi s6 gidm sat dinh gid dich vu moi
truong rung WWF dé xuat

- Bo chi s6 giam sat gom: 18 chi s6 theo 4 nhom
(1) Thé ché, chinh sach va chi dao diéu hanh, (2)
Kinh t€, (3) Xa hoi, (4) Moi truong. Tan suat hang
nam hodc 3 1an/nam tuy chi s6. Cach thitc dua ra cac
chi s6 1a dua vao cac bao cao nhanh, cac quyét
dinh/bdo cdo co lién quan, ra soat so lieu tai timg
don vi, kiém tra thong tin tai thuc dia.

- Bo chi s6 danh gia gom: 9 chi so, chia ra 4
nhom (1) Thé ché, chinh sach va chi dao diéu hanh,
(2) Kinh té, (3) Xa hoi, (4) M6éi truong nhu cac chi so
giam sat. Cach thuc thuc hién 1a thu thap cac thong
tin thir cap tir bdo cdo giam sat va td chitc phéng
van/théao luan nhém véi cac nhom déi twong chinh 1a
cht rimg 1a t6 chiec, t6 bao vé rimng chuyén trach,
cong dong/nhém ho va ho gia dinh, co quan quan
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ly/hoach dinh chinh sach, Hat kiém l1am va co so st
dung dich vu. Chi s6 vé danh gia moi truong ciing
chi tap trung vao danh gia dién bién rimg. Chi so vé
danh gia xa hoi tap trung vao muc do tao céong an
viéc lam, muic do tham gia cta cac thanh phan va
hiéu qua ctia cong tac tuyén truyén, nang cao ning
e nhan thiec.

3.1.5. Bo chi so gidm sdt danh gid dich vu moi
truong rung CIFOR dé xuat

Bo chi s giam sat danh gia gom: 31 chi s6 va
duoc chia thanh 4 nhom: (1) Thé ché, t6 chitc, chinh
sach, chi dao, diéu hanh, (2) Moi truong, (3) Tai
chinh/kinh té, (4) Xa hoi. Chiu trach nhiém thu thap,
phan tich cac chi s6 nay gom Phong Ké hoach ky
thuat, Phong Ké toan, Giam doc/ Phé Giam déc quy,
cac can bo huyén c6 liéen quan. Nguén cung cap dir
lieu la S& Nong nghiép va PTNT, nhat ky cong tac
ctia quy tinh, bao cdo dién bién tai nguyén rimg da
duoc S& Nong nghiép va PTNT phé duyét, bao cao
chi tra DVMTR c6 ban d6 va danh sach kém theo,
téng hop cac y kién khiéu nai qua dién thoai va van

ban theo mau va hé thong phan hoéi, chi cuc thong keé
va thong tin/bao cao hang quy cta cac quy.

Nhan xét chung: Trong 5 bo chi s6 nhu da phan
tich ¢ trén, chia ra lam 2 huong tiép can: i) Céac chi s6
giam sat va danh gia duoc tach riéng gom co: Bo chi
s6 giam sat danh gia cia PANNATURE, VNFF va
WWF; ii) Cac chi s6 giam sat va danh gia gop chung
gom c6: Bo chi so gidm sat danh gia cia ADB va
CIFOR. Cac b chi s6 duoc xay dung kha cong phu,
theo nhiéu cach ti€p can khac nhau. Tuy vay, do
quan diém, cach ti€p can chua thong nhat va quan
trong hon la chua duoc thuc tién kiém nghiém, nén
cac két qua nghién cttu moi dimng lai cht yéu & viéc
thiét 1ap bo chi s6 M&E. Chat luong va tinh kha thi
ctia cac bo chi s6 nay ciing 1a van dé dang duoc thao
luan v6i nhiéu y kién trai chiéu.

3.2. bé xuit bo chi s6 giam sat va danh gia PFES
tai Viét Nam

Bo chi s6 giam sat danh gia thuc hién chi tra
DVMTR gdém 3 nguyen tic, 8 tiéu chi va 32 chi so,
trong do6 khong tach riéng cac chi so giam sat va chi s6
danh gia.

Bang 1. Bo chi s6 giam sat d@anh gia thuc hién chi tra dich vu méi truong rimg

TT Nguyén téc( tiél/l chi/. ?hi sO giam Chi tiéu cin xac dinh Phu’/(mg p.l?ép
sat danh gia danh gia
NGUYEN TAC 1: MINH BACH
Tieu chi 1.1: Cong khai day dua thong tin, dix liéu vé cac khoan thu - chi ctia quy va cac dau mai chi tra
1 |Chiso Ty 1é no dong -Teén ctia cac don vi st dung dich vu. 5 diém: TLND 1a 0%.
1.1.1 (TLND) cta cac don |- San luong, don gia theo linh vuc hoat|4 diém: TLND tir 1 -
vi st dung dich vu dong cta don vi. 5%.
moi truong rimg -'Téng s6 tién phai tra. 3 diém: TLND tir 5 -
-'Téng so tién da tra. 10%.
-Téng s6 tién con no. 2 diém: TLND tir 10-
15%.
1 diém: TLND >15%
2 |Chiso Ty lé phan bé cac - Ten ctia cac don vi chu rimg, t6 chirc chi|5 diém: ty 1é sai léch
1.1.2 khoan muc chi trd so |tra cap huyén. duoi 1%;
v6i quy dinh ctia -Tong so6 tién thu theo thuc té. 4 diém: ty le sai lech
chinh sach chi tra - Téng so tién trich cho cong tac quan ly; |1 - 2%;
DVMTR ctia cac chit  |trich cho cong tac bao vé ring. 3 diém: ty le sai lech
rimg va cac t6 chirc 2 - 3%;
chi tra cap huyéen 2 diém: ty le sai lech
3 -4%;
1 diém: ty 1é sai lech
>4%
3 |Chiso Ty lé gidi ngan dén |- Tén caa cac don vi chi rimg 1a t6 chirc va|5 diém: = 100%;
1.1.3 cht rimg 14 t6 chic va | t6 chi tra cap huyen. 4 diém: 95-100%.

66 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2019



KHOA HOC CONG NGHE

tai khoan ngan hang
(TKNH)

- Tong s6 hop dong/déi twong dwoc chi tra
bang TKNH.

- Téng s6 hop dong/doi twong chua duoc
chi tra bang TKNH.

T Nguyén téc( tiél/l chi/. ?hi sO giam Chi tieu cin xéc dinh Phu’/(mg p.l?ép
sat danh gia danh gia
té chtrc chi tra cap -Téng s6 tién phai tra theo ké hoach. 3 diém: 90-95%.
huyén -Téng so6 tién phai tra theo thuc té. 2 diém: 85-90%.
-Téng so tién da tra. 1 diém: < 85%
-'Téng s6 tién con no.
4 |Chiso Ty lé gidi ngan dén |- Tén ctia cac don vi chii rimg 1a t6 chie va|5 diém: 100%;
1.14 chi rimg 1a canhan, |t6 chi tra cip huyen. 4 diém: 80-100%;
ho gia dinh, cong - Thong tin vé tong s6 ho, nhom ho, cong |3 diém: 60-80%;
dong, ho nhan khoan |dong, s6 ho ngheo, ho 1a dong bao dan toc |2 diém: 40-60%;
thiéu s6 theo don vi cht rimng, don vi|l diém: < 40%
khoan.
-Téng s6 tién phai tra theo ké hoach.
-Tong so6 tién phai tra theo thuc té.
-'Téng so tién da tra.
-'Téng s6 tién con no.
5 |Chiso Ty 1é chti rimg da - Tén don vi chii riing. Chua ap dung
1.1.5 thuc hién chi tra bang |- Téng s6 hop dong/déi twong duoc chi tra.

Tiéu chi 1.2: Tinh

trang quan ly co s& dit lieu vé chi tra dich vu moi truong rimg

rumg duoc cap nhat
vao hé thong co so dir
liéu ctia Quy Trung
wong

- Thong tin vé s6 biéu da duoc cap nhat va
chua duoc cap nhat.

6 |Chiso Ty 1é don vi cha rimg |- Tén don vi cht rimg. 5 diém: 100%;
1.2.1 co dién tich thiétké |- Tdong dién tich rimg duoc chi tra. 4 diém: 80-100%.
trong ho so pht hop |- Téng dién tich rimg duoc chi tra phu hop|3 diém: 60-80%.
v0i 80 lieu trong ban  |v6i ban do chi tra & dang ban d6 so. 2 diém: 40-60%.
do 1 diém: < 40%.
7 |Chiso Ty lé dix liéu vé chi tra |- Tén don vi can cap nhat dix liéu; 5 diém: > 80%.
1.2.2 dich vu moi truong |- Tén cta 12 biéu can cap nhat dix liéu; 4 diém: 60-80%.

3 diém: 40-60%.
2 diém: 20-40%.
1 diém: < 20%.

Tiéu chi 1.3: Pam

bao kha nang tiép can thong tin vé chi tra DVMTR tai dia phuong cho céac bén lién quan

cac 16p tap hun vé

- Noi dung, s6 luong 16p, téng s6 nguoi

8 |Chiso Ty 1é hinh thtc, s6 - Thong tin vé hinh thitc va s6 luong theo|5 diém: > 80%.
1.3.1 luong thong tin tuyén |ké hoach. 4 diém: 60-80%.
truyén phé bién chinh |- Thong tin vé hinh thitc va s6 luong theo |3 diém: 40-60%.
sach duoc thuc hién  [s6 lieu thuc té da thuc hién. 2 diém: 20-40%.

theo ké hoach 1 diém: <20%.

9 |Chiso Ty lé hinh thtrc, so6 - Thong tin vé hinh thitc va s6 luong theo|5 diém: >80%.
1.3.2 lwong cong khai dir | ké hoach. 4 diém: 60-80%.
liéu vé chi tra - Thong tin vé hinh thtc va s6 luong theo |3 diém: 40-60%.
DVMTR theo ké s lieu thuc té da thuc hién. 2 diém: 20-40%.

hoach 1 diém: <20%.

10 |Chiso Ty lé can bo ctia quy |- Noi dung, so6 luong lop, téng s6 nguoi|5 diém: >80%.
1.3.3 tinh duoc tham gia tham gia tap huan theo ké hoach. 4 diém: 60-80%.

3 diém: 40-60%.
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DVMTR duoc tham
gia cac 1op tap huan
vé chi tra DVMTR
theo ké hoach

- Noi dung, soO luong 16p, téng s6 nguoi
tham gia tap huin da thuc hién theo thuc
té.

T Nguyén téc( tiél/l chi/. ?hi sO giam Chi tieu cin xéc dinh Phu/cmg p_l?ép
sat danh gia danh gia
chi tra dich vu moéi tham gia tap huin da thuc hién theo thuc|2 diém: 20-40%.
truong rung theo ké [ té. 1 diém: <20%.
hoach
11 |Chiso Ty lé nguoi cta don vi |- Noi dung, s6 luong 10p, téng s6 nguoi|5 diém: >80%.
1.34 cung tng va sit dung |tham gia tap huin theo ké hoach. 4 diém: 60-80%.

3 diém: 40-60%.
2 diém: 20-40%.
1 diém: <20%.

Tieu chi 1.4: He thong giam sat, phan hoi, giai dap thac mac va giai quyét khiéu nai

doi tuong, cing noi
dung)

trong 1 nam.

12 |Chiso Ty lé s6 lan thuc hién |- Tén don vi thuc hién. 5 diém: >80%.
1.4.1 kiém tra, giam sat ctua|- S6 dot, s6 nguoi tham gia theo ké hoach |4 diém: 60-80%.
quy, don vi chtu rimmg |cta quy, nam. 3 diém: 40-60%.
so voi ké hoach cual- So dot, s6 nguoi tham gia theo két qua|2 diém: 20-40%.

quy, don vi cht rimg |thuc hién thuc té ctia quy, nam. 1 diém: <20%.

trong nam

13 |Chiso Ty lé thac mac, khiéu |Noi dung, s6 vu khiéu nai, s6 vu da duoc|5 diém: > 80%.
1.4.2 nai da duoc giai quyét | giai quyét trong 1 nam. 4 diém: 60-80%.
trong nam. 3 diém: 40-60%.
2 diém: 20-40%.

1 diém: <20%.

14 |Chiso Ty lé lap lai cac thac |- Noi dung, s6 vu khiéu nai, s6 vu khiéu nai|1 diém: >80%.
1.4.3 mac, khiéu nai (cing |lap lai (cung doi twong, cling noi dung)| 2 diém: 60-80%.

3 diém: 40-60%.
4 diém: 20-40%.
5 diém: <20%.

NGUYEN TAC 2: CONG BANG

Tiéu chi 2.1: Chi trd DVMTR cong bang theo loai rimg, trang thai rimg, nguén goc hinh thanh rimg va mirc

dich vu moi truong
rung

An.

do kho khan
15 |Chiso Apdunghe s6 Kap |- Thong tin vé viec ap dung 4 hé s6 K tai|5 diém: ap dung 4 he
2.1.1 dung trong chi tra Quy Bao ve va Phat trién rimg tinh Nghe|so K.

4 diém: ap dung 3 he
s6 K.

3 diém: ap dung 2 he
s6 K.

2 diém 4p dung 1 hé
so K.

1 diém: khong ap
dung he so6 K.

Tiéu chi 2.2: Chi tra DVMTR cong bang theo dién tich va mitc d¢ tuan thii ctia cac bén

stt dung DVMTR

16 |Chiso Ty 1é cac donvicha |- Tén cta don vi chi rimg. 5 diém: >80%.
2.1.2 rimg c6 ban do chi tra |- Téng dién tich rimg duoc chi tra ctia cht |4 diém: 60-80%.
DVMTR pht hop voi  |rimg (ha). 3 diém: 40-60%.
ban do6 cap nhat dién |- Téng dién tich dwoc chi tra phu hop véi|2 diém: 20-40%.
bién rimg hang nam |ban dé cap nhat dién bién rimg hang nam|1 diém: <20%.
(ha).
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TT

Nguyén tac/tiéu chi/chi s6 giam

sat danh gia

Chi tiéu can x4c dinh

Phuong phap
danh gia

Tiéu chi 2.3: Pam bao cong bang trong phan b6 loi ich tir chi tra DVMTR

17 |Chiso Ty 1é % tién chi tra -Tén cta don vi cht rimg. 5 diém: >50%.
2.3.1 DVMTR @nvoiho |- Téng s6 tién nhan duoc tir quy tinh|4 diém: 50-40%.
gia dinh, ca nhan, (d6ng). 3 diém: 40-30%.
cong dong - Téng so6 tién duoc chi trd cho cac doi|2 diém: 30-20%.

twong (ca nhan, ho gia dinh, nhom ho,|1 diém: <20%.

cong dong, khac).

18 |Chiso Ty lé tién DVMTR chi |- Tén ctia cac don vi chii rimg. 5 diém: >40%.
2.3.2 cho phuc loi cong - Téng s6 tién thu tir dich vu moi truong (4 diém: 40-30%.
déng rimg (dong). 3 diém: 20-30%.
- Noi dung chi, so6 1an chi, tong s6 tién chi. |2 diém: 20-10%.

1 diém: <10%.

NGUYEN TAC 3: HIEU QUA

Tiéu chi 3.1: Pam

bao tinh hiéu qua trong cong tac quan ly bao vé rimg

ho thay dién (do duc)

- Toa @ (X, Y) diém quan trac chat luong
nuoc.

19 |Chiso Ty lé dién tich rimg |- Tén ctia cac don vi chi rimg. 5 diém: >80%.
3.1.1 duoc chi tra trong - Téng dién tich rimg ctia don vi (ha). 4 diém: 60-80%.
téng so dién tich rimg |- Téng dién tich rimg duwoc chi tra (ha)|3 diém: 40-60%.
c6 cung tmg DVMTR |trong d6 chia ra: rimg phong ho, dac dung, |2 diém: 20-40%.
san xuat. 1 diém: <20%.
20 |Chiso Ty lé dién tich da -Tén cta cac don vi chu rimg. 5 diém: >70%.
3.1.2 duoc khoan trong - Tong dien tich rimg ctia don vi (ha). 4 diém: 60-70%.
téng so dién tich rimg |- Tong dién tich rimg duoc chi tra (ha). 3 diém: 50-60%.
duoc chi tra dichvu |- Tong dién tich ring duwoc chi tra da khoan |2 diém: 30-50%.
mai truodng ring (ha). 1 diém: <30%.
21 |Chiso Ty lé dién tich rimg |- Tén ctia cac don vi chi rimg. 5 diém: <1%.
3.1.3 duoc chi tra dichvu |- Tong dién tich rimg cta don vi (ha). 4 diém: 1-2%.
moi truong rimg bi |- Tong dién tich rimg duoc chi tra (ha). 3 diém: 2-3%.
mat trong téng dién |- S6 vu vi pham lam mat rimg. 2 diém: 3-4%.
tich rimng dwoc chi tra |- Dién tich rimg trong ving duoc chi tra bi|1 diém: >4%.
mat (ha).
22 |Chiso Ty le dién tichrimg |- Tén ctia cac don vi chui rimg. 5 diém: <1%.
3.14 duoc chi tra dichvu |- Tong dién tich rimg cta don vi (ha). 4 diém: 1-2%.
moi truong rimg bi |- Tong dién tich rimg duoc chi tra (ha). 3 diém: 2-3%.
suy thodi trong téng |- S6 vu vi pham lam suy thoai rimg. 2 diém: 3-4%.
dién tich rimg dugc |- Dién tich rimg trong viung duoc chi tra bi|1 diém: >4%.
chitra suy thodi (ha).
23 |Chiso Ty le dién tich rimg |- Tén ctia cac don vi chui rimg. 5 diém: <1%.
3.15 duoc chi tra dichvu |- Téng dién tich rimg cta don vi (ha). 4 diém: 1-2%.
moi truong ring bi |- Tong dién tich rimg duoc chi tra (ha). 3 diém: 2-3%.
chay trong tong dién |- S6 vu chay rimg. 2 diém: 3-4%.
tich rimng dwoc chi tra |- Dién tich rimg trong ving duoc chi tra bi|1 diém: >4%.
chay (ha).
24 |Chiso Chat luong nuoc tai |- Tén ctia cac don vi nha may thay dién stt| Chua 4p dung
3.1.6 cac diém quan trac tai |dung DVMTR.
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rung duoc chi tra
DVMTR

- Trir lwong hap thu khi CO, ctia 2 nam lién
tiép (tan).

T Nguyén téc( tiél/l chi/. ?hi sO giam Chi tieu cin xéc dinh Phu/cmg p_l?ép
sat danh gia danh gia
- Nong d@o ctia chat TSS (mg/1) trung binh
cua 12 thang trong nam.
25 |Chiso Muc nudc ctia cac hdé |- Tén ctia cac don vi nha may thuay dién stt| Chua 4p dung
3.1.7 thay dién cung tng  |dung DVMTR.
dich vu moi truong - Muc nuéc (m), lwong mua (mm), san
rung luong dién (kw) cta don vi thay dién trung
binh 12 thang trong nam.
26 |Chiso Ty 1é don vi cht rimg |- Tén ctia cac don vi chi rimg. Chua ap dung
3.1.8 1a t6 chic ¢6 stt dung |- Téng dién tich rimg ctia don vi (ha).
phan mém GeoPFES |- Tdong dién tich rimg duoc chi tra (ha).
trong giam sat bao vé |- S6 nhom thuc hién tuan tra bao vé rimg.
rimg - S6 nhém thuc hién tuan tra bao vé ring
dugc trang bi va st dung phin mém
GeoPFES.
27 |Chiso Ty le déng gop vao - Tén cta cac don vi cht rimg. Chua ap dung
3.1.9 giam phat thai khi nha|- Tong dién tich rimg cta don vi (ha).
kinh ctia dién tich - Téong dién tich rimg duoc chi tra (ha).

Tiéu chi 3.2: Pam

bao tinh hiéu qua vé kinh té - xa hoi

28 |Chiso Ty lé tién CTDVMT |- Cac nguon ngan sach: trung wong, dia|5 diém: > 40%.
3.2.1 S0 v6i tong ngan sach |phuong, von ODA, von chuyén d6i muc|4 diém: 40-30%.
dau tu cho 1am nghiép |dich st dung rimng, von xa hoi hoa. 3 diém: 30-20%.
ctia tinh - Téng so tién dau tu cho linh vuc lam|2 diém: 20-10%.
nghiép theo cac nguodn von. 1 diém: < 10%
29 |Chiso Ty lé dong goép caa - Danh séach céc xa theo huyén c6 dién tich |5 diém: >30%.
3.2.2 chi tra DVMTR trong |duoc chi tra DVMTR. 4 diém: 20-30%.
téng thu nhap cia h¢ |- Tong dan s6, s6 ho theo timg xa. 3 diém: 10-20%.
tham gia chinh saich |- Téng thu nhap trung binh ctia ho trong|2 diém: 5-10%.
chi tra dich vu moi x4/nam (déng). 1 diém: <5%.
truong riung - Tong thu nhap trung binh tit DVMTR ctia
ho trong xa/nam (déng).
30 |Chiso Ty 1é ho nghéo duoc |- Danh sach cac xa theo huyén co dién tich|5 diém: >20%.
3.2.3 chi tra tién dich vu duoc chi tra DVMTR. 4 diém: 15-20%.
moi truong rimg -Téng dan s6, s6 ho theo timg xa. 3 diém: 10-15%.
-Téng s6 ho nghéo ctia xa trong nam. 2 diém: 5-10%.
- S6 ho nghéo tham gia béo vé ring cia xa|1 diém: <5%.
trong nam.
31 |Chiso Ty le ho dong bao dan |- Danh sach cac xa theo huyén c6 dién tich |5 diém: >50%.
3.2.4 toc thiéu so (DTTS)  |duoc chi tra DVMTR. 4 diém: 40-50%.
duoc chi tra tién dich |- Téng dan s6, s6 ho theo timg xa trong|3 diém: 30-40%.
vu moi truong rimg  |nam. 2 diém: 20-30%.
- Téng s6 ho dong bao dan toc thiéu so cta|l diém: <20%.
Xa.
- Téng s6 ho déng bao dan toc thiéu so
tham gia bao vé rung ctia Xa trong nam.
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rung

T Nguyeén tac( tlel/l Chl/. ?hl sO giam Chi tiéu cin xéc dinh Phu’/(mg p.l?ap
sat danh gia danh gia
32 |Chiso Ty 1é s6 nguodi tham |- Danh sach cac xa theo huyén c6 dién tich |5 diém: >50%.
3.25 gia tuan tra bao vé duoc chi tra DVMTR. 4 diém: 40-50%.

-Téng dan s6, s6 ho theo timg xa.

- Téng s6 ho tham gia san xuat nong, lam,
ngu nghiép cta xa trong nam.

- Téng s6 ho tham gia bao vé rimg cta xa
trong nam.

- Téng s6 nguoi tham gia bao vé rimg cla
Xa trong nam.

3 diém: 30-40%.
2 diém: 20-30%.
1 diém: <20%.

3.3. Thi diém 4ap dung b6 chi s6 giam sat va danh
gia PFES tai tinh Nghé An
3.3.1. Pdnh gid PFES theo bo chi so da xdy dung

Nghién cttu da st dung dix liéu vé thuc hién chi
tra DVMTR ctia nam 2018 ctia tinh Nghé An dé thuc
hien danh gia. Két qua phan tich dix lieu cho thdy,
trong téng s6 32 chi s6 danh gia c6 5 chi s6 voi dix
lieu chua dam bao cho viéec danh gi4, 5 chi s6 nay
bao gom: 1) Chi s6 1.1.5: Ty lé cha rimg da thuc hién

chi trd bang tai khoan ngan hang; 2) Chi so 3.1.6:
Chat luong nuéc tai cac diém quan trac tai ho thay
dién (do duc); 3) Chi s6 3.1.7: Muc nudc ctia cac hd
thiy dién cung tmg dich vu moi truong rimg; 4) Chi s6
3.1.8: Ty lé don vi cht ring 1a t6 chic c6 st dung
phan mém aGeoPFES trong giam sat bao vé rimg; 5)
Chi s6 3.1.9: Ty lé dong gop vao giam phat thai khi
nha kinh ctia dién tich rimg duoc chi tra DVMTR.

Bang 2. K&t qua danh gia 27/32 chi s6 gidm sat va d4anh gi4 PFES tinh Nghé An nim 2018

I. Vé tinh minh bach [Két luan: Sg fi?l)e??l Chi s6 minh bach & mtc: Cao
®it ; 1. Cac chi so tot: 1.1.1 113 | 114 | 122 |1.4.2
rarcao, cao, WUNg o ac chisé binh thuong: | 131 | 132 | 133 | 134
binh, thap, rat thap) —
3. Cac chi so6 can cai thién: 1.1.2 121 | 141 1.4.3
A s A X X N Sd dlém A N N ,
II. Vé tinh céng bang |[Két luan: la: 3.3 Chi s6 cong bang & mtc: Cao
Rit . 1. Céc chi so tot: 2.3.1 2.3.2
e caoi/caoﬂ,/ mffg 2. Cac chi s6 binh thuong: 2.1.2
binh, thap, rat thap) —
3. Cac chi s6 can cai thién: 2.1.1
[II. Vé tinh hiéu qua [Két luan: S; fi;egq Chi s6 hiéu qua ¢ mturc: Rét cao
(Rit ; 1. Cac chi so tot: 311 312 | 313 | 314 |3.15(321]3.22
warcao, cao, NS o "ac chisd binh thuong: | 3.2.3 | 3.2.4
binh, thap, rat thap) —
3. Cac chi s6 can cai thién: 3.2.5

Két qua danh gia thong qua cac chi s6 giam sat
va danh gia duoc dé xuat cho thdy, viéc thuc hién
chinh sach chi tra dich vu moi truong rung trén dia
ban tinh Nghé An nam 2018 c¢6 tinh minh bach cao,
tinh cong bang & muc cao va rat c6 hiéu qua. Trong
d6 c6 14/27 chi s6 & muc tot, 7 chi sé6 & mutc binh
thuong va 6 chi s6 can cai thién. Két qua danh gia
nay duoc phan tich chi tiét & muc sau day.
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3.3.2. Nhimmg uwu diém, han ché va gidi phap cai
thién hiéu qua cua PFES tai Nghé An theo két qua
ddnh gid tir viéc ap dung bo chi s6

3.3.2 1. Nhimg uu diém

- Cac don vi st dung dich vu moi truong ring
thuc hién tot viéc chi tra theo hop dong st dung dich
vu va theo ké hoach chi tra voi Quy Bao ve va Phat
trién rimg tinh Nghé An. Ty 1é no dong ctia cac don
vi stt dung dich vu nam 2018 1a 7,1% va trong thuc té
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dén hét quy 1 cia nam sau, cac don vi con no sé chi
tra hét phan con lai (ndi dung ctia chi s6 1.1.1).

- Ty lé giai ngan ctia Quy Bao vé va Phat trién
ring tinh Nghé An cho cac cht rimg 14 t6 chic va té
chi trad cdp huyén ciing nhu ty 1é giai ngan cta cac
cht rimg 1a t6 chie va té chi tra cip huyén dén voi
cht rimg 1a ho gia dinh, ca nhan, cong dong, nhoém
ho nhan khoan bao vé rimg & muc cao. Viéc giai
ngan trong thuc té duoc thuc hién thanh 2 dot. Dot 1
la thang cudi cung ctia quy 4 va dot 2 1a thang cudi
cung cua quy 2 nam sau. Ty 1é giai ngan cia nam
2018 dat ty le 100% (noi dung ctia chi s6 1.1.3 va 1.1.4.

- Co so dir lieu ctia Quy Bao vé va Phat trién
rimg tinh Nghé An hang nam duoc cip nhat day da
vao hé thong co so dir lieu ctia Quy Bao vé va Phat
trién rimg trung wong. Téng s6 mau biéu Quy tinh
can cap nhat 12 12 mau biéu trong d6 cac mau sé 6, 8,
10, 12 duoc cac don vi cht rimg 14 t6 chic va t6 chuc
chi tra cap huyén gti dir lieu vé quy tinh va cac biéu
con lai do can bo cta quy tinh truc tiép téng hop va
cap nhat vao hée thong dir lieu ctia Quy Bao vé Phat
trién rimg Viét Nam (noi dung ctia chi s6 1.2.2).

- Ty lé tién chi tra dich vu méi truong rimg duwoc
chi tra cht yéu cho cac doi twong 1a ho gia dinh, ca
nhan, cong dong. Ty 1é nay 1a 98% nam 2018, phan
con lai duoc chi tra cho cac hop dong nhan khoan 1a
cac can bo ctia mot s6 don vi chu rimg 1 t6 chuee. Voi
ty e tién chi tra dich vu moi truong rimg duoc chi tra
cht yéu cho cac déi tuwong 1a ho gia dinh, c4 nhan,
cong doéng noi lén rang chinh sach chi tra DVMTR
da tao thém cong an viéc 1am va goép phan nang cao
thu nhap cho cac ho séng bang nghé rimg (néi dung
ctia chi so 2.3.1).

- Ty lé dién tich rimg duoc chi tra tién dich vu
moi truong rimg trong téng so dién tich ring co
cung tng DVMTR (dién tich rimg trong luu vuc thiy
dién) & muc cao (99,7%); Ty 1é dién tich rimg duoc
chi tra da duwoc khoan bao vé rimng dat 100%.

- Ty le tién chi tra dich vu moi truong duoc dau
tu cho nganh 1am nghiép & muc cao, chi€ém 62,2% so
voi tong nguodn von dau tu cho linh vuc 1am nghiép
cta toan tinh Nghé An. Ty lé tién chi tra dich vu moi
treong duoc dau tu cho nganh 1am nghiép trung binh
cua cac tinh thuc hién chi tra trong ca nudc 1a 39%
(ndi dung ctia chi s6 3.2.1).

- Ty lé d6i twong nhan tién chi tra dich vu moi
trueong rung 1a cac ho ngheéo va ho déng bao dan toc
thiéu s6 & mtc cao. Diéu nay cho thay chinh sach chi
tra dich vu moi truong rung trén dia ban tinh Nghé

An c6 hiéu qua tot trong viéc gép phan xda doi gidm

ngheéo cho cac khu vuc mién nui, viing sau ving xa

ctia tinh Nghé An (ndi dung ctia chi s6 3.2.3 va 3.2.4).
3.3.2.2 Nhing han ché

- Co s6 dit lieu vé ban do chi tra dich vu moi
truong rimg cua tinh Nghé An con chua déng bo
gitta cac don vi cung tng DVMTR. Tinh Nghé An da
c6 két qua kiém ké rimg nam 2015 va s6 lieu cap
nhat dién bién ring duoc Chi cuc Kiém Lam tinh
Nghé An cap nhat thuong xuyén nhung hé so thiét
ké chi tra DVMTR chua cap nhat hé thong s6 liéu va
ban @6 nay. Pau nam 2019, trén dia ban toan tinh
mai c6 khoang 54.000 ha (chiém 18%) téng dién tich
rimg duoc chi tra co so lieu theo ho so thiét ké phu
hop voi ban do chi tra (ndi dung ctia chi so 1.2.1).

- Quy Béo vé va Phat trién rimg tinh Nghé An
chua ap dung 4 hé s6 K trong viéc thuc hién chi tra.
Quy tinh dang 4p dung hé s6 K =1 trong viéc chi tra
cho cac don vi cung tng dich vu. Viéc chua ap dung
hé s6 K 1a mét trong s6 nhitng nguyén nhan dan dén
tinh cong bang thap (néi dung cta chiso 2.1.1).

- Cong tac giam sat ctia Quy Bao vé va Phat trién
rimg tinh Nghé An va cta cac cha don vi cung ting
dich vu d6i voi cac ca nhan, ho gia dinh, nhém ho
cong dong 1a cha ring, doi teong nhan khoan bao vé
da duwoc thuc hién nhung hiéu qua chua cao. Hién
nay chua thong ke duoc s6 liéu ké hoach va so lieu
thuc té€ vé cong tac giam sat ctia cac don vi chi rimg
1a t6 chttc va t6 chi tra cdp huyén (noéi dung cta chi
s6 1.4.1).

- Cac noi dung vé tap huén, tuyén truyén, t6 chuc
cong khai dir lieu, giai dap khiéu nai...da duoc Quy
Bao vé va Phat trién rimg tinh Nghé An thuc hién
nhung khau lap ké hoach con thiéu hodc da co
nhung chura bam sat vao thuc t€ dan dén sai khac 16n
gitta ké hoach va thuc tién trién khai. Viéc leu trix die
lieu va téng hop dir liéu con chua cé hé thong dan
dén viec tap hop va truy xuat thong tin cham va do
tin cay chua cao (n6i dung cta céc chi s6 1.3.1, 1.3.2,
1.3.3,1.3.4).

- Viéc quan ly cac da liéu tir cac don vi cung tng
dich vu con chua dong b, thong nhat vé noi dung,
mau biéu thu thap dan dén s6 liéu thu thap bi thiéu,
do tin cay chua cao. Cac s6 lieu can thu thap bé sung
va luu trix, cap nhat tir cac don vi cung tng dich vu
bao gom: dién tich rimg da khoan theo cac doi tuong;
thong tin vé s6 ho nhan khoan, s6 ho nghéo, so6 ho 1a
nguoi dong bao dan toc thiéu s6 nhan khoan bao vé
ring; s6 vu vi pham va dién tich rimg bi mat, dién
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tich rimng bi suy thodi, dién tich rimg bi chay; ho so
thiét ké va ban do6 so kém theo (ndi dung cta cac chi
s63.1.2,3.1.3,3.1.4, 3.1.5,3.2.3, 3.2.4).

3.3.2.3. Gidl phdp cdi thién hiéu qud cua PFES tai
Nghé An theo két qua ddnh gid ciia bo chi s

Nham nang cao tinh minh bach, cong bang va
hiéu qua trong viéc thuc hién chinh sach chi tra
DVMTR trén dia ban tinh Nghé An, dua trén cac
phan tich vé nhitng han ché nhu da néu, nghién ctru
dé xuat mot so giai phap cho Quy Bao vé va Phat
trién rimg tinh Nghé An, cu thé nhu sau:

- C6 ké hoach stt dung mot phan nguon thu tir
chi tra dich vu moi truong rimg cho viéc hoan thién
ho so thiét ké va ban doé chi tra dich vu méi truong
ring (co6 ké hoach trién khai theo 16 trinh). Pong
thoi, phoi hop voi Chi cuc Kiém 1am tinh Nghé An
trong viéc ké thira stt dung ngudn di lieu ban do cap
nhat dién bién ring cta tinh Nghé An cho cac khu
vuc duoc chi tra.

- Phan céng can bo ctia Quy chuyén trach thuc
hién nhiém vu vé giam sat danh gia tinh hinh thuc
hién PFES trén dia ban tinh Nghé An theo bo chi s
da duoc xay dung. Pdng thoi, c6 co ché vé tai chinh
ro rang, phu hop cho hoat dong giam sat danh gia
theo dinh ky.

- Quy Béo vé va Phat trién rimg tinh Nghé An c6
thé ban hanh s6 tay quan ly chat luong vé quy tic
lam viéc va van hanh cac céng viéc cia quy trong do
nh4n manh viéc xay dung cac ké hoach thuc hién
theo timg noi dung (c6 nodi dung lién quan dén chi so
giam sat danh gia) theo ké hoach quy, nam hoac giai
doan nham c6 co sé cho viéc giam sat danh gia hiéu
qua hoat déng ctia quy tinh néi riéng va hiéu qua cta
viéc thuc hién chinh sach chi tra DVMTR trén dia
ban tinh Nghé An néi chung.

- Trong viéc ap dung bo chi s6 giam sat danh gia
va cac phan mém cong nghé thong tin trong giam sat
danh gia: Quy Bao vé va Phat trién rimg tinh Nghé
An ban hanh cac van ban quy dinh, tai liéu huéng
dan str dung chung...nhidm 4p dung dong bo tai cac
don vi cung umg dich vu, cac don vi st dung dich vu
va cac bén lién quan khac trén dia ban tinh Nghé An.

4. KET LUAN

- Giam sat va danh gia PFES 1a cong cu giup cac
nha quan ly va cac bén lién quan do luong va danh
gia két qua thuc hién PFES, xac dinh nhitng van dé
ton tai, dua ra nhimg giai phap dé PFES dat hiéu qua
hon. Giam sat PFES can duoc thuc hién thuong

xuyeén, trong khi do viéc danh gia PFES co thé thuc
hién cho timg giai doan hoac dinh ky hang nam.

- Bo chi so giam sat va danh gia chi tra DVMTR
gom cac chi s6 phan anh hoac lién hé chat voi tinh
minh bach, tinh cong bang va hiéu qua cta chi tra
DVMTR, c6 kha niang do dém duoc dé dang va
khach quan. Chung duoc thiét ké gom 32 chi so
thuoc 8 tiéu chi va 3 nguyen tac. Nhimg chi s6 nay
c6 thé duoc b6 sung hoan thién dan theo mitc do cua
phat trién cta hoat dong PFES va cta cong ngheé
giam sat danh gia.

- Cac chi s6 giam sat va danh gia chi tra DVMTR
duoc chia thanh 3 nhom: giam sat va danh gia tinh
minh bach, gidm sat va danh gia tinh cong bang va
giam sat va danh gia tinh hiéu qua ctia PFES. Moi chi
s6 giam sat va danh gia chi trda DVMTR c6 nhiing
tieu chuian dé danh gia. D6 1a nguong dé xac dinh
muc do minh bach, cong bing va hiéu qua cta
PFES.

- B0 tiéu chi giam sat va danh gia chi tra DVMTR
duoc st dung dé giam sat va danh gia chi tra
DVMTR ctia timg tinh hoac toan quoc. Két qua giam
sat va danh gia PFES duoc st dung dé xac dinh
nhitmng vu diém, ton tai trong PFES, nhitng giai phap
nang cao hiéu qua cta PFES, danh gia tién bo qua
cac nam cua PFES, danh gia hiéu qua cta cac giai
phap da duoc ap dung dé nang cao chat luong cta
PFES, phan tich va hoan thién chinh sach PFES.
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PROPOSING A SET OF MONITORING AND EVALUATION INDICATORS FOR PAYMENT
FOR FOREST ENVIRONMENTAL SERVICES IN VIETNAM

Nguyen Khac Lam, Vuong Van Quynh,
La Nguyen Khang, Le Sy Doanh

Summary

This paper presents the results of developing a set of monitoring and evaluation indicators for payment for
forest environmental services (PFES) in Vietnam. On the basis of reviewing and analyzing the existing
indicators for PFES monitoring and evaluation and the actual situation in the provinces, research team
proposed a set of monitoring and evaluation indicators include 8 criteria and 32 indicators, based on three
principles: transparency, fairness and efficiency. This set of indicators is determined to ensure good
monitoring and evaluation of the progress, compliance and quality of PFES in Vietnam. The study has
applied this set of indicators to the monitoring and evaluation of PFES in Nghe An province in 2018, the
results show that in 32 indicators, there are 5 indicators that have not been applied in Nghe An province due
to input data is not yet available or not implemented. The evaluation results reflect the implementation of
PFES in Nghe An province with high transparency, fairness and very high efficiency. Among 27 evaluated
indicators, there are 14 indicators at a good level, 7 at medium and 6 indicators need improvement. From
the pilot application results in Nghe An shows that the set of monitoring and evaluation indicators are used
to determine the advantages and existence in PFES, propose solutions to improve the effectiveness of
PFES, assess the year-to-year progress of PFES, assess the effectiveness of the solutions applied to improve
the quality of PFES, analyze and improve PFES policies.

Keywords: Criteria, indicators, payment for forest environmental services (PFES), monitoring, evaluation.
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BUOC DAU NGHIEN CUU TiNH TOAN LUONG PHAT
THAI KHi CH, TU CHAT THAI CHAN NUOI LON @ CAC
OUY MO KHAC NHAU TREN BIA BAN

HUYEN VAN GIANG, TINH HUNG YEN

Nguyén Thi Bich Ha!, Than Thj Ha!,
Vo Hiru Cong!, Nguyén Thanh Lam!

TOM TAT

Nghién ctru nhdm xac dinh luong khi CH, phat thai tir chat thai chan nuéi trén dia ban huyén Van Giang,
tinh Hung Yeén. Nghién ctru duoc thuc hién tai 9 co s& chin nudi véi quy mo tir dudi 100 dén trén 1.000 con.
Luong phat thai khi CH, duoc xac dinh dua vao s6 lieu do thuc té vé luong thic an, lugng va dac diém nuoc
thai, ham lwong tro trong phan lon va hé sé theo cong thitc ctia IPCC. Két qua nghién ctru cho thay, 100% co
s& chan nudi dang 4p dung bién phap xit Iy chat thai bing hé théng biogas nhung hiéu qua xt ly rat thap.
Chat luong nudc thai sau biogas vuot quy chudn cho phép (tir 2,9-52,7 1an), thai truc tiép ra he thong kénh
muong. Hé s6 phat thai d6i voi phan lon nai co su bién dong 28,57 — 41,35 kg CH,/con/nam, voéi lon thit
14,14 - 15,30 kg CH,/con/nam gitra cac co s0, trung binh mot nai phat thai 27,82 kg CH,/con/nam, cao hon
gan gap doi so voi gia tri nay ctia mot con lon thit (14,87 kg CH, /con/nam). Mtc phat thai trung binh CH, &
c& phan va nudc thai thdp nhat khoang 15,41 kg CH,/con/nam va cao nhat khoang 21,73 kg CH,/con/nam.
Binh quan luong phat thai khi CH, nay la 18,48 + 1,99 kg CH,/con/nam, twong tng 0,462 tdn CO,
eq/con/nam. Véi s6 luong lon nudi gitt nguyén (8255 con gom 1095 lon nai va 7160 lon thit), phuong 4n
quén ly chat thai thay déi déu c6 kha nang giam phat thai CH,, cao nhat 1a phuong 4n 2 - thyc hién tach va
luu gitt phan riéng, giam 142.288,9 kg CH,/nam, sau d6 la phuong an 1 - thu gom, ban phan lon nai va
phuong 4n 3 - xay thém ham biogas giam 20.045,1 kg CH,/nam va 1.982,56 kg CH,/nam, theo thi tir lan

luot.

T khoa: Phat théi khi nha kinh, métan, quan Iy chat thai chan nuoi.

1. DAT VAN BE

Chian nuoi 1a mot nguodn phat thai khi nha kinh
(GHG) v¢i cac loai khi carbon dioxide (CO,), métan
(CH,)) va nito oxide (N,O) duoc tao ra. Mot so6 két
qua nghién cttu da woc tinh phat thai tit nganh chan
nuoi lén dén 7,1 ty tan CO, twong duong, khoang 18%
téng luwong phat thai khi nha kinh toan cau, trong dé
hoat dong quan ly phan chuong la khoang 2,2 ty tan
CO, tuong duong (Steinfeld va cs, 2006). Trong cac
khau ctia hoat déng chan nu6i, khi nha kinh phat
sinh & cac cong doan quan ly phan thai va nudc thai,
trong d6 khi CH, duoc khang dinh 1a phat sinh nhiéu
nhat tir qua trinh lvu gitr chat thai ran (phan thai) va
luu gitr chat thai 1ong (nuoc thai) (Conor Dennechy
et al, 2017). Vi vay, viéc quan ly chat thai chan nuoi
c6 anh huodng rat 1on dén viéc phat sinh khi thai, dac
biét 1a khi CH,.

' Khoa Mbi truong, Hoc vién Nong nghiép Viét Nam
Email: ntbha.hua@gmail.com

Trong nhimg nam gan day, nganh chian nuéi lon
gap nhiéu kho khan vé thi truong nhu gia lon thit 1én
xuong khong theo quy luat, tham chi gidm manh.
biéu nay dan dén viéc chian nuéi khong c6 1ai, nguoi
chan nuéi cat gidm céac chi phi quy trinh xir ly chat
thai chan nuodi gy 6 nhiém moi truong tram trong.
boi voi nganh chan nuéi ctia cac nudc noéi chung,
chan nuoéi lon & huyén Van Giang néi riéng van co
nhiéu loi thé do san phdm chan nuéi c6 thé cung cap
cho nhu cau cao tir thi truong Ha Noi. Giai doan
2011-2016, co cau giong dan lon chuyén dich manh
theo huéng tang nang suat, chat lwong va hiéu qua
san xuat. Nguoi chian nuoi da dau tu vao hé thong xir
ly chat thai nhur hé thong biogas véi muc dich thu hoi
khi sinh hoc va giam thiéu luong 6 nhiém htu co ra
moi truong, tuy nhién, hiéu suat xit ly ctia hé thong
biogas con qua thap so voi nhu cau cao tir chian nudi.
Nghién ctru nay nham xac dinh luong phat thai khi
nha kinh trong diéu kién chan nuéi cta cac co s&
trén dia ban huyén Van Giang, tinh Hung Yeén. Két
qua cta dé tai sé c6 y nghia déong gop vao viec xay
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dung he s6 phat thai khi CH, cho nganh chan nuéi
lon & Hung Yén. Bén canh d6, nghién ctru ciing dé
xuat mot so giai phap gidm phat thai dé bao vé moi
truong chan nuoi trén dia ban.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap chon diém nghién cttu

Nghién ctru duoc lua chon dua trén tiéu chi vé
quy mo chin nu6i, mang tinh dai dién cho cac co s&
chan nuoi lon quy mé nho. Vi vay, chin co s& chan
nudi nghién cttu sau duoc lwa chon ngau nhién trong
khoang quy moé chan nuéi tir dusi 100 con lon dén
trén 1.000 con lon. Thong tin vé cac co s& chan nuoi

duoc thé hién & bang 1.

Béng 1. Thong tin vé cic co s& chin nuéi dugc khio sat

STT Chi co s& Ky hiéu bia chi Quy mo6 (con)
1 Nguyén Thi Thua VG1 Phuong Thuong — Long Hung 90
2 bam Dttc Thang VG2 Thon 6 — Xuan Quan 95
3 Nguyén Vin Xay VG3 Phuong Thuong - Long Hung 180
4 Nguyén Quoc Ai VG4 ban Nhiém - TT Van Giang 310
5 Nguyén Vin Lap VG5 Thon 10 — Xuan Quan 330
6 Truong Van Thing VG6 Nhu Lan - Long Hung 650
7 Nguyén Vin Nhung VG7 Thén 9 — Xuan Quan 670
8 Nguyén Van T6i VG8 Nhu Lan - Long Hung 1.100
9 bao Trong Hién VG Cong Luan 1-TT Van Giang 1.250

2.2. Phuong phép ldy mau

Mau phan va mau nudc duoc 1ay vao 3 dot, vao
cac ngay 15/8/2016 (dot 1), 8/9/2016 (dot 2), va
6/10/2016 (dot 3).

Cac mau nuoc thai duoc ldy 01 mau tai cong thai
ctia chuéng nuoi vao va 01 mau nudc thai dau ra tai
cong xa ctia cac ham biogas vao thoi gian co rta
chuédng cua 9 co sé (trong khoang thoi gian tir 6 gior
— 8 gior va 16 gio — 18 gio). Cac mau nudc thai dugc
lay theo TCVN 5999:1995.

Cac mau phan duoc lay cung thoi gian voi lay
mau nuoc thai. Tong s6 mau 1a 9 mau tai cac chuong
lon & 9 co s& chan nuodi/moéi dot. Mau phan duoc 1ay
ngay sau khi lon vira thai ra cia 3 con & moi loai lon
thit va lon nai, dwoc chira trong tui nilon c6 khoéa kéo
duoc can dinh luong, sau dé tao mau hoén hop bao
quan lanh khi van chuyén dén phong thi nghiém.

2.3. Phuong phap uéc tinh luong thirc dn va
luong chat thai

Luong thitc an duoc xac dinh bang phuong phéap
can dinh luong thirc an lon an trong ngay.

Luong phan duoc xac dinh bang phuong phap
can 2 lan/ngay.

Luong nuédc tiéu duoc xac dinh bang cach lay
truc tiép khi lon tiéu luc rira chudng voi timg loai lon
va dinh luong bang binh dong chia vach.

Luong nuéc co ria chudng xac dinh gian tiép
thong qua luu luong nudc va thoi gian co rita chuong

binh luong dau vao va ra caa trang trai lon duoc
thuc hién moi dot 3 ngay.

2.4. Phuong phap phan tich

Cac chi tiéu phan tich bao gom: Déi voi phan
lon: Ham luong tro; d6i voi nudc thai: pH, TSS,
BOD;, COD, T-N, T-P.

STT Thong s6 Phuong phap phan tich
1 TSS Phan tich theo phuong phap khéi luong
2 BOD, Phuong phap nuoi cdy trong ti dinh 6n & 20°C trong 5 ngay
3 COD Phuong phap chuin do K,Cr,0, bang dung dich muéi Mohr
4 T-N Phuong phap Kjedahl
5 T-P Phuong phap Kjedahl

2.5. Phuong phédp uwéc tinh luong phat thai khi
nha kinh CH,

Lwong khi phat thai khi nha kinh CH, duwoc xac
dinh theo tai liéu huong dan cta Uy ban Lién chinh
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pht vé Bién déi khi hau (IPCC) tap 4 va tap 6, nam
2006. Dac diém cham soc vat nuoi két hop va phuong
thitc quan ly phan thai sé 1a cac yéu to dé phat trién
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hé s6 phat thai cho khu vuc nghién ctru, cu thé nhu
sau:

Luwong phat thai CH, tit hoat dong quan ly phan
trong chan nuéi lon duwoc xac dinh theo cong thic:

E(CH4) = EFI X Nl (1)

Trong do: Epy: Luong phat thai CH, tir hoat
dong quan ly phan (kg CH,/nam). EFi: Hé s6 phat
thai tir quan ly phan lon (kg CH,/con/nam). Ni: S¢
Iwong trung binh dan lon trong nam (con).

He so phat thai khi CH, tir qua trinh quan ly
phan duoc tinh theo céng thic:

EF =VSx365x (Byx 0,67 x MFC/100) (2)

Trong do: EF: Heé so phat thai tir quan ly phan
lon (kg CH,/con/nam). VS: Chat ran bay hoi (kg
CH,/con/ngay). 365: Co s dé tinh toan luwong san
sinh VS, (ngay/nam). B,: Nang luc san sinh ra luong
CH, t6i da, (m® CH,/kg VS), theo bang 10A-7 cta tai
lieu huéng dan ctia IPCC, 2006, trang 80, chon B, 1a
0,29 m*® CH,/kg VS. 0,67: Hé s6 chuyén d6i khi CH,
tem®rakg.  MCF: He s6 chuyén déi CH, ctia mbi
hé théng quan ly phan, (%).

Luong chat ran bay hoi duoc xac dinh theo cong
thic:

VS = [GE x (1 - DE%/100) + (UE x GE)Ix (1-
ASH%/18,45) (3)

Trong dé:

GE: Nang luong thirc an vao tinh theo cong thic:

GE = kg thiic an/ngay x 3.000 (kcal/kg) x 0,0042
(M]/kcal). @

UExGE: Nang luong ctia nuéc tiéu, gia tri bang
0,02 (MJ/ngay).

DE 1la ti 1é tiéu hoa thic an cta lon, theo IPCC la
80%.

ASH: Ham luong tro trong phéan, gia tri duoc xac
dinh bang viéc 14y mau va phan tich mau phan lon.

Luong phat thai khi CH, tir hé théng thoat nuéc
cia co s¢ chan nuoi duoc xac dinh theo cong thiic
sau (IPCC, 2006):

Ei = TOWIX E:].;‘1 (5)

Trong dé:

E;: Luong phat thai CH, tir hé thong thoat nudc
(kg CH,/nam).

TOW;: Téng luong chat hitu co c6 trong nudc
thai (kg COD/nam).

EF,;: He s6 phat thai CH, tir he thong thoat nudc
(kg CH,/kg COD), phu thudc vao cong nghé xir ly
clia ttmg co s& chan nuoi. Hé s6 nay duoc xac dinh
theo cong thic:

EF, = B, x MCF (6)
Trong do:

Voéi B, 12 nang luc san sinh t6i da CH,, (kg
CH,/kg COD), 0,25 kg CH,/kg COD.

MCF la hé s6 chuyén déi CH, = 0,1.
2.6. Phuong phép xtt ly s6 liéu

Céac so lieu diéu tra, thu thap duwoc téng hop
phan tich va xtt ly thong ke bang phuong phéap thong
ké mo ta va do thi thong ké thong qua cong cu phan
mém Excel 2010.

2.7. Phuong phap gia thiét

Dua vao két qua diéu tra vé cac phuong thic
quan ly chat thai dang thuc hién trén dia ban va cac
hé so phat thai twong tng, nghién ctru dua ra cac gia
thiét vé phuong thitc quan ly chat thai phé bién: Gia
thiét 1: cac co s& déu thuc hién thu gom roi ban phan
doi voi lon nai; Gia thiét 2: cac co sé tién hanh thu
gom tach riéng phan lon voi nudc co rira chuong trai,
lru gitt phan thanh timg dong dé gidam dan do 4m
trong khoang vai thang, sau d6 ban phan hoic boén
vuon; Gia thiét 3: Xay thém bé biogas; tir d6 tinh toan
vé luong phat thai CH, trong tng nham xem xét
phuong thitc quan ly phan nao c6 luong phat thai
thap.

3. KET QUA VA THAO LUAN

3.1. Hién trang quan ly chat thai chin nuéi tai
Van Giang

3.1.1. Hé thong xir Iy chat thadi cua cdc co sé
chan nuéi

Két qua nghién cttu cho thdy, 100% ho diéu tra
st dung heé théng biogas dé xt ly chat thai. Phan va
nuoc thai khong tach rieng ma dua chung vao bé
biogas. Nuéc thai sau biogas dugc xa thing ra cac
kénh muong xung quanh. Khi gas thu duoc tir hé
thong duoc cac cht ho stt dung dé dun nau hoac suoi
am cho lon. Can bun bé xtt Iy duoc nao vét khoang 1
— 2 nam mot lan, dung dé bon cay hoidc dé ¢ noi dat
trong.
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Phan + nudc thai

!

Khi gas

Nudc ra

Pun niu + suéi Am *——— Ham biogas _______, Kénh, muong

Bun can

Boén ciy, thai bo

Hinh 1. So d6 cong nghé xtt Iy chat thai chin nuéi cia cic co s&

3.1.2. Pdc diém cua nuoc thdi diu vao xur Iy
biogas

Két qua phan tich mot s chi tiéu chat luong
nudc thai chan nuoéi lon tai cac co s& chan nuéi &
huyén Vin Giang duoc thé hién & bang 2. So lieu
phan tich cho thay ngoai thong s6 pH, cac thong so
con lai déu vuot qua gia tri gidi han cho phép QCVN
rat nhiéu lan. Ham luong chat hiru co trong nudc thai
rat lon, COD vuot 10,5 1an, BOD; vuot 18 lan so voi

QCVN 62-MT:2016/BTNMT. Ham luong tong chat
ran lo ltng vwot 23 lan so voi QCVN 62-
MT:2016/BTNMT va c6 su bién dong 16n gitra cac co
s& chin nuoi. Ham luong nito téng s6 vuot quy chuin
2,9 lan. Riéng ndéng do P téng s6 vuot gip 56 1an so
voi QCVN 40:2011/BTNMT cot B. Nhu vay nudc thai
nay rat giau chat hitu co va cac chat dinh duong, can
phai duogc xt ly trude khi thai ra moi truong.

Bang 2. Pac diém nudc thai chin nuéi lgn truede xit ly biogas

STT | Thong s6 Dbon vi Khoang gia tri TB + SD QCVN 62 (cot B)
1 pH - 7,0-8,7 8,1 +0,59 5,59
2 COD mg/1 2.085 - 3.607 3.157 £ 467 300
3 BOD, mg/1 1.092 - 2.196 1.804 + 337 100
4 TSS mg/1 1.146-4.194 3.475 +989 150
5 T-P mg/1 124 - 419 339 + 96 6*
6 T-N mg/1 331 -655 473 +£90 150

(Ghi chu: * gid tri theo QCVN 40: 2011/BTNMT cét B; TB: gid tri trung binh cong)

3.1.3. Dac diém cua nuoc thai diu ra sau xir Iy
biogas

Két qua phan tich chat luong nuoc thai chan
nuodi lon sau xtr Iy qua ham biogas duoc trinh bay &
bang 3. Nhin chung sau khi duoc xit ly, nudc thai da
giam hon & tat ca cac thong so. Tuy nhién duy chi cé
thong s6 pH dat QCVN, con lai tat ca cac thong so
van déu vuot nguong cho phép nhiéu lan. Trong do,
vuot nguong nhiéu lan nhat 1a thong s6 BOD; vuot

11,8 1an QCVN; tiép dén la chi tieu COD vuot 7,4 1an,
TSS vuot 12,4 1an va cuéi cung 1a téng N vuot 2,9 1an.
Riéng ham luong P vuot 52,7 1an so véi quy chuén 40.
Nhu vay nuoc thai sau biogas nay van rat giau chat
httu co va chat dinh duong. Do @6, néu nguon nudc
thai nay khong duoc tiép tuc xtt Iy ma thai bo truc
tiép ra moi truong sé cé kha nang gay 6 nhiém moi
treong xung quanh.

Bang 3. Pic diém nudc thai chin nudi lon sau xtt Iy biogas

STT |Thongso| Ponvi | Khoang gia tri TB + SD QCVN 62 (cot B)
1 pH - 6,8-7,7 7,1+0,3 5,99
2 COD mg/1 1.243 - 2.921 2.224 + 441 300
3 BOD; mg/1 755 —1.659 1.178 £ 259 100
4 TSS mg/1 704 — 2.724 1.859 + 606 150
5 T-P mg/1 112 - 392 316 £ 90 6*
6 T-N mg/1 298 — 539 432 +70 150
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Qua phan tich cac gia tri thong s6 dau vao va
dau ra cta nuodc thai chan nudi lon & dia ban nghién
ctru, két qua vé hiéu qua xtt Iy ctia he thong biogas
duoc trinh bay & bang 4. Téng chat ran lo ling giam
duoc & mtc trung binh, 46,5%. Su gidm nong do nay
cht yéu 1a do sy phan huy sinh hoc cac chat hiru co
va mot phan do cac chat ran vo co bi lang & phan day
bé. Hiéu qua xit ly chat hitu co qua biogas chi dat
khoang 29,5% doi voi COD va 34,7% doi voi BOD:.

Ham luong céac chat dinh duong giam rat it, chi dat
6,9% doi voi P tong so6 va 8,8% doi voi nito tong. Nhin
chung hiéu qua xtt Iy nudc thai qua biogas thap 1a do
lwong chat thai & cac trang trai hang ngay nap vao 1a
qué 16n so véi dung tich xit ly ctia ham biogas. Hon
ntra viéc nao vét bun day cing it duoc thuc hién dinh
ky do vay hiéu suat lam viéc ctia ham chua cao, mic
du nudc thai dau ra ctia biogas cing ¢ giam mui va
mau sac nhat hon.

Bang 4. Hiéu qua xit Iy nuéc thai chin nuoi lon bing hé thong biogas

STT ThS%ng Don vi Gi4 tri dau vao Gia tri daura | Hiéu suatxtly (%)
1 pH - 8,1 +0,59 7,1+0,3 11,6 £6,3
2 COD mg/1 3.157 + 467 2.224 + 441 29,5 +8,1
3 BOD5 mg/1 1.804 + 337 1.178 £ 259 34,7+ 10,8
4 TSS mg/1 3.475 +989 1.859 + 606 46,5+ 104
5 T-P mg/1 339 + 96 316 +£90 69+21
6 T-N mg/1 473 +90 432 +70 8,8+4,0

3.2. Luong phat thai khi CH, tir hoat dong quan
ly phan ctia cac co s& chan nudi

Luwong phat thai khi CH, phu thugc vao dac tinh
ctia phan cting nhw 1a dac diém phuong thic quan ly
phan. Trong do dic tinh cta phan bao gém ham
luong chat ran bay hoi duoc sinh ra tit phan (VS) va
nang luc san sinh lwong khi CH, t6i da (B,). Luong
chat ran dé bay hoi trong phan duoc udc tinh theo
cong thire (3) dua vao luong thic an cung cap cho
lon hang ngay, cu thé 1a nang luong tir thic an (woc
tinh theo cong thic 4) va kha nang chuyén hoa thirc
an clia vat nudi, ning luong tir nudc tiéu va ham
luong tro trong phan lon. Két qua do luong thic an
trung binh cta lon 1a 2,01 kg/con lon thit/ngay va
3,76 kg/con lon nai/ngay, so6 liéu thé hién & bang 5.
Kha nang chuyén hoa thitc an ctia lon thé hién qua ti

1é tiéu hoa thiuc an, theo mac dinh caa IPCC 1a 80%.
Tt @6 dua vao két qua phan tich ham luong tro trong
phan ta xac dinh duoc ham luong chat ran bay hoi
thé hién & bang 5. Luong chat ran bay hoi (VS) trung
binh cta lon nai 1a 0,490 + 0,196 kg/con/ngay, cao
hon gan gép doi so voi gia tri nay ctia lon thit (0,262 +
0,006 kg/con/ngay). VS trung binh chung ctia phin
lon & cac co s& khéo sat 1a 0,322 (kg/con/ngay). Gia
tri nay cao hon so v6i gia tri mac dinh cta IPCC tinh
d6i voi khu vuc chau A nam 2006 (VS la 0,3
kg/con/ngay). Do phuong thitc chan nudi, ché do
dinh duong cho vat nuéi tai cac nuée chau A trong d6
c6 Viét Nam da thay déi, tir chan nuéi nhoé 1é sang
chidn nuoi theo phuong thitc cong nghiép nén khdoi
luong va quy mo dan gia sic da kéo theo gia tri VS
tang.

Bang 5. Ham luong chat thai rin dé bay hoi ctia phan lon & cic co s& khao sat

STT | Ky hiéu L‘(rk‘-’;‘/gcf)};‘;cr;I;yT)B ASH (%) VS (kg/con/ngay)
Lon nai Lon thit Lon nai Lon thit
1 VG1 0,00 2,04 4,77 0,001 0,267
2 VG2 5,69 2,10 6,36 0,729 0,270
3 VG3 3,96 1,98 3,79 0,521 0,262
4 VG4 4,07 2,00 3,64 0,537 0,264
5 VG5 3,99 2,03 4,40 0,521 0,266
6 VG6 3,89 2,03 5,42 0,503 0,263
7 VG7 4,06 1,91 4,74 0,529 0,249
8 VG8 4,17 1,96 4,32 0,546 0,257
9 VG9 4,03 2,00 4,81 0,525 0,261
TB + SD 3,76 2,01 4,69 + 0,82 0,490 £ 0,196 0,262 + 0,006
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Dua trén s6 lieu thu thap vé dic diém chan nuoi
ciing nhu hé thong quéan ly phan lon ctia cac co s&
chan nu6i khao sat, lua chon gia tri B, 1a 0,29 (m?
CH,/kg VS), hé s6 chuyén déi CH, MCF 1a 80%
(IPCC, 2006).

Béang 6. He s6 phat thai khi CH, tir qu4 trinh quéan ly

han cua hai loai lon
| N (con EFi
str| B | low | sg CHy/con/nam)

e Nai | Thit Nai Thit

1 VG1 0 180 0,06 15,14
2 VG2 5 180 | 41,35 15,30
3 VG3 80 | 200 | 29,57 14,85
4 VG4 54 | 500 | 30,48 14,97
5 VG5 | 130 | 400 | 29,58 15,11
6 VG6 | 200 | 900 | 28,57 14,93
7 VG7 | 170 |1000| 30,03 14,14
8 VG8 | 190 |1800( 30,95 14,56
9 VG9 | 250 |2000( 29,77 14,81
TB 27,82 14,87

He s6 phat thai khi CH, (theo cong thic 2) tir
hoat dong quan ly phan ctia hai loai lon nai va lon thit
duoc thé hién & bang 6. Déi voi lon nai luong phat
thai c6 su bién dong gitta cac co s& chan nuoi, tuy
thuoc vao nhéom lon nai ndo chu yéu tai co sd, cao
nhat 1a 41,35 kg CH,/con/nam & co s& VG2 do ¢ day
nudi toan lon nai nudi con, luong thic an cting nhu
phan thai trén dau con 16n. Nguoc lai, gia tri nhd
nhat 1a 28,57 kg/con/nam & co s& VG6, & day nai hau

bi va mang thai chiém cht yéu. Co s& VG1 nuéi lon
thit nén hé s6 phat thai ctia lon nai la khong dang ké.
Céc co so chan nuoi con lai c6 hé s6 bién dong trong
khoang 28,57 — 41,35 kg CH,/con/nam, boi nudi dan
xen cac loai lon nai nhu nai hau bi, nai mang thai lan
nai nuoi con. Doi voi lon thit ti 1é gitta cac nhom lon
kich thuéc nhd, trung binh, lon khac nhau it nén
phat thai CH, trung binh kg/con/nam khong cé thay
dé6i dang ké, tir 14,14 — 15,30 & cac co so. Luong phat
thai CH, trung binh mo6t nam ctia mét con lon nai
(27,82 kg), cao hon gan gap doi so véi clia mot con
lon thit (14,87 kg).

He s6 phat thai nay bién dong khac nhau ¢ moi
co s& chan nudi, phu thuoc vao khoi luong lon, loai
lon va ti 1é ctia ching trén moi quy mo. Co s& VG1 ¢o
EF tur 11,04 - 22,88 kg CH,/con/nam do chi nuo6i lon
thit c6 khoi luong tir khoang 20 — 90 kg. Cac co sé
con lai déu c6 lon nai nuoi con hodc ca lon nai mang
thai nén hé s6 phat thai 16n nhat & muc cao hon, bién
dong 38,62 — 40,93 kg CH,/con/nam do luwong thiic
an moi ngay ctia nhom lon nady nhiéu hon. Phat thai
nho nhat roi vao nhém lon c6 khoi lwong nho khoang
15 - 29 kg, bién dong 4,70 dén 11,04 kg
CH,/con/nam. Trung binh hé s6 phat thai EF la
18,26 + 1,89 (kg CH,/con/nam). Dya trén s liéu
khdo sat vé téng so con lon ctia méi co s& chan nuoi
trong nam 2016, két hop voi hé s6 phat thai EF duoc
xac dinh & trén, ta xac dinh duoc luong phat thai khi
CH, cta qua trinh quan ly phan dua trén céng thirc
(1), két qua duoc thé hién & bang 7.

Bang 7. Luong phat thai khi CH, trung binh tir qua trinh quan ly phén lon

STT Ky hieu |Ng, (con) EFi min EFi max EFi TB Ecus ]
(kg CH,/con/nam) (kg CH,/nam)
1 VG1 180 11,04 22,88 15,14 2.725,5
2 VG2 185 6,55 40,85 16,67 3.000,1
3 VG3 280 4,93 38,62 21,39 5.990,5
4 VG4 554 5,01 39,08 17,97 9.956,5
5 VG5 530 5,47 40,01 20,81 10.868,0
6 VG6 1.100 4,70 39,70 19,13 21.039,3
7 VG7 1.170 5,93 39,15 18,17 21.259,8
8 VG8 1.990 6,32 40,93 17,54 34.899,6
9 VG9 2.250 7,55 38,83 17,80 40.057,8
Téng 8.234 18,26 + 1,89 149.797,1

Luong phat thai khi CH, téng & cac co s& khao
sat tir hoat dong quan ly phan thai 1a 149.797,1 kg

CH,/nam, twong duong 3.744,93 tdn CO.e/nam (1
tan CH, = 25 tan CO.eq, theo Solomon va cs, 2007).
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3.3. Luong phat thai khi CH, tir hé thong xir ly
nudc thai ctia cac co s& chian nudi

Luong nudc nudc thai bao gom nudc tiéu va
nudc co rira chuong lon. Dua vao két qua do luong
nuoc tiéu va luong nudce rira chudng, luong nude thai
trung binh 1a 24,89 lit/con/ngay do6i voi lon nai va
26,65 lit/con/ngay déi voi lon thit, ta wéc tinh duoc

lwong nudc thai tir cac co sé chan nuoi lon duge khao
sat thé hién & bang 8. Tur s6 liéu vé luong nuodc thai
va két qua phan tich ham lwong COD ctia nudc thai
sau biogas, xac dinh duoc téng luong chat hiru co c6
trong nudc thai cia moéi co sé chian nuodi trong mot
nam (Bang 8).

Béng 8. Lirong khi CH, tir hé thong thoat nudc ciia cAc co sé chin nudi & Vin Giang

TT | Ky hieu Luong nuoc thai | COD TOWi EFi Ecns
' (m®/ngay) (mg/1) (kg COD/nam) (kg CH,/kg COD) | (kg CH,/nam)

1 VG1 2,5 2119 1.933,77 0,025 48,34

2 VG2 2,4 1243 1.088,69 0,025 27,22

3 VG3 4,7 2197 3.768,61 0,025 94,22
4 VG4 8,0 2412 7.043,04 0,025 176,08
5 VG5 8,6 2277 7.146,88 0,025 178,67
6 VG6 17,0 2401 14.898,21 0,025 372,46
7 VG7 18,0 2107 13.841,68 0,025 346,04
8 VG8 28,4 2343 24.289,61 0,025 607,24
9 VG9 33,0 2921 35.181,04 0,025 879,53
Tong 109.191,52 2729,79

Cac dong nudc thai chian nudi sau biogas & cac
co sO chan nuoi khong duoc xit Iy gi thém ma déu
thai ra cac he thong kénh, muong, ao, hé xung
quanh. Két qua luong khi CH, phat thai tir he théng
thoat nudc cia cac co so chan nudi khao sat (cong
thiee (5) va cong thic (6)) duoc thé hién & bang 9.

Béng 9. Lirong khi CH, tir hé théng quan ly phan va

thoat nudc
STT | Ky hiéu Ecns E(:I({ligT ’

(kg CH,/nam) CH,/con/nam)

1 VG1 2.773,85 15,41

2 VG2 3.027,30 16,36

3 VG3 6.084,67 21,73

4 VG4 10.132,60 18,09

5 VG5 11.046,67 20,84

6 VGo6 21.411,72 19,47

7 VG7 21.605,85 18,47

8 VG8 35.506,83 17,75

9 VG9 40.937,37 18,19

Téng/TB | 152.526,86 18,48 + 1,99

Téng luong phat thai khi CH, ctia cac co sé chan
nuodi (Bang 9) 1a két qua udc tinh dua vao so liéu vé
luong phat thai khi CH, tir hé théng quan ly phan
(Bang 7) va luong phat thai khi CH, tir he thong
thoat nudc ctia cac co s¢ chan nudi (Bang 8). Luong
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phat thai khi CH, téng tir ca hoat dong quan ly phan
va hé thong thoat nudc cta cac co so khao sat (img
v6i 8.324 con lon) 1a 152.526,86 kg CH,/nam, tuong
duong 3.813,17 tan CO,e/nam. Binh quan luong phat
thai khi CH, nay la 18,48+1,99 kg CH,/con/nam,
tuong tng 0,462 tan CO,e/con/nam.

Luong phat thai khi CH, thap nhat 1a 15,41 kg
CH,/con/nam va cao nhat 1a 21,73 kg CH,/con/nam,
tuong ung & c& s& chan nuoi VG1 va co s chan nudi
VG3 theo thit tu lan luot. Sw khac biét nay 1a do khoi
luong lon cta co sé 1 phan lon dudi 60 kg va khong
¢6 lon nai, trong khi d6 co sé chan nuoi thit 3 s6 lon
nai va lon thit ttr 60 — 100 kg chiém ti 1é cao nhat, nén
luong phat thai trung binh/con trong mét nam cua
co sO nay 16n nhat.

3.4. Phat thai khi CH, ctia cic co s& chian nu6i
theo céc phuong an quan ly

Khi gitt nguyén s6 luong lon thit (7160 con) va
lon nai (1095 con) duoc nudi & cac co so, dé tai xac
dinh luong phat thai métan theo cic phuwong an quan
ly chat thai khac nhau.

3.4.1. Kha nang phat thai theo phuong dn quan Iy 1

Gia stt cac co sO chan nuoi khao sat déu thuc
hién thu gom va ban phan do6i véi phan lon nai, khi
d6 luong phat thai khi CH, duoc tinh cho viéc quan
ly doi voi phan lon thit, ta c6 bang 10. Trong truong
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hop nay luong khi CH, tir hoat dong quan ly phéan
thai giam di 20.045,1 kg CH,/nam, tuong tUng voi
501,1 tdn CO.e/nam so voi thuc té.

Bang 10. Luong phat thai khi CH, tir qua trinh quan

ly phan lon theo phuong an 1
Ky N Ecus (kg
STT hiéu (con) | CH,/nam)
1 VG1 180 2.726
2 VG2 180 3.000
3 VG3 200 4.279
4 VG4 500 8.986
5 VG5 400 8.202
6 VG6 900 17.214
7 VG7 1.000 18.171
8 VGS8 1.800 31.567
9 VG9 | 2.000 35.607
Tong | 7160 129.752

3.4.2. Kha nang phat thai theo phirong an quan Iy 2
Bang 11. Luong phat thai khi CH4 tir qua trinh quan

ly phan lon theo phuong an 2
SIT | Kyhieu |Ng (con) C%f;n(;‘i )

1 VGl 180 136,28
2 VG2 185 154,17
3 VG3 280 299,52
4 VG4 560 503,22
5 VG5 530 543,40
6 VG6 1.100 1.051,96
7 VG7 1.170 1.062,99
8 VGS8 2.000 1.753,75
9 VG9 2.250 2.002,89

Téng 8.255 7.508,18

Gia stt cac co sé khao sat thuc hién luu gitr chat
thai ran riéng, tic 1a tién hanh thu gom tach riéng
phan lon véi nuéc co rira chudng trai, leu gitt phan
thanh timng dong dé giam dan do 4m trong khoang
vai thang, sau d6 ban phan hoic bén cho cay. Khi dé
hé s6 chuyén déi CH, ctia hé théng quan ly phan,
(%), tra theo bang 10.17 ctia tai lieu huéng dan cta
IPCC, tap 4, 2006, trang 44-47, chon MCF bing 4%, ta
c6 hé so phat thai EF tinh theo cong thic (2) 1a EF =
0,913 (kg CH,/con/nam) va luong phat thai khi CH,
(tinh theo cong thuc 1) ¢ cac co s& chan nuoi dugc

thé hién & bang 11. Theo phuong thitc quan ly phan
nay, luong phat thai khi CH, giam di la rat 1on,
142.288,9 kg CH,/nam, tuwong duong 3.557,2 tan
CO.e/nam.

3.4.3. Khd ndng phat thdi theo phuong dn
quin Iy 3

Gia sir cac co s& chan nuoi khao sat ting hiéu
qua xt Iy COD tir 29,5% lén 80% bang cach xay them
ham biogas tuong tng véi luong chat thai can xi ly
va tang tan suat nao hat bun ham biogas dé nang cao
hiéu qua xtr ly cia ham va. Khi d6 ham luong COD
nudc thai dau ra va téng luong chat hiru co ctia cac
co sO duoc thé hién & bang 12. Khi hiéu suat xit ly
COD nudc thai tang lén 80%, ham lwong COD dau ra
giam dan dén téng luong chat hitu co mot nam & cac
co sO chin nuoi giam dang ké so voi thuc té, giam
79.302,22 kg COD/nam. Nudc thai sau ham biogas
ctia cac co sé hau nhu khong xit ly truedce khi thai ra
kénh muong nén hé s6 phat thai CH, tir hé thong
thoat nuoc EFi (kg CH,/kg COD) ctia mdi co s&
chan nuéi déu 1a 0,025 (kg CH,/kg COD). Tur d6
lwong phat thai khi CH, tir hé thong thoat nuoc sé
duwoc thé hién & bang 13. Theo kich ban nay téng
luong phat thai khi CH, tir hé thong thoat nuéc cta
cac co s¢& giam 1.982,56 kg CH,/nam, tuong duong
49,56 tan CO,e/nam.

Bang 12. Luong khi CH, tir hé théng thoat nuéc cia
céc co sé chan nuéi theo phuong an 3

TOWi Eow
TT | Ky hiéu (ISIZ?D (kg COD/ (kg
nam) CH,/nam)
1 VG1 674,88 615,83 15,40
2 VG2 416,96 365,26 9,13
3 VG3 568,32 974,95 24,37
4 VG4 710,40 2.074,37 51,86
5 VG5 639,36 2.006,95 50,17
6 VG6 621,60 3.857,03 96,43
7 VG7 639,36 4.200,60 105,01
8 VGS8 721,44 7.478,45 186,96
9 VG9 690,40 8.315,87 207,90
Téng 29.889,30 747,23
4. KET LUAN

Mic du 100% s6 co sé chan nudi 4p dung bién
phap xtt Iy chat thai bang hé théng biogas nhung
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hiéu qua xit Iy con & mic thap. Nudc thai sau biogas
voi nhiéu thong s6 vuot quy chudn cho phép nhiéu
lan (QCVN62), khong duoc xit Iy ma thai truc tiép ra
hé théng kénh muong xung quanh.

He s6 phat thai khi CH, ctia qua trinh quén ly
phan bién dong khac nhau & méi co sé chan nuoi, gia
tri lon nhat bién dong 38,62 - 40,93 kg
CH,/con/nam. Phat thai nhoé nhat roi vao nhom lon
c6 khoi luong nho khoang 15 - 29 kg, bién dong 4,70
dén 11,04 kg CH,/con/nam. Heé so6 EF ctia mot con
lon nai (27,82 kg/con/nam), cao hon gan gap doi so
voi né ctia mot con lon thit (14,87 kg/con/nam).
Trung binh hé s6 EF nay 1a 1826 + 1,89 (kg
CH,/con/nam).

Téng luong phat thai khi CH, tir ca hoat dong
quan ly phan va hé thong thoat nuoc clia cac co s&
khao sat la 152.526,86 kg CH,/nam, tuong duong
3.813,17 tdn CO.e/nam. Binh quan luwong phat thai
khi CH, 1a 18,48+1,99 kg CH,/con/nam, tuong tng
0,462 tan CO,e/con/nam.

Phuong thitc quan ly phan thay déi va cai thién
hé thong xtt ly chat thai ctia cac co s& chidn nuoi theo
3 phuong an déu co6 thé giup giam phat thai khi CH,
& cac muc khac nhau, trong do 16n nhat 1a phuwong an
quan ly 2 va phuwong an quan ly 3, lwong phat thai khi
CH, giam 142.288)9 kg CH,/nam, twong duong
3.557,2 tan CO.,e/nam va 1.982,56 kg CH,/nam,
tuong duong 49,56 tin CO,e/ndam, theo thit tu lan
luot. Nhu vay viéc cai tao hé thong xtt ly biogas va
tién hanh thu gom lwu gitt rieng phan lon cta cac co
s& nén duoc khuyén khich thuc hién dé giam phat
thai khi nha kinh ti chan nuoi lon.
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DETERMINATION OF GREENHOUSE GAS (CH,) EMISSION FROM PIG WASTE IN VAN
GIANG DISTRICT, HUNG YEN PROVINCE

Nguyen Thi Bich Ha!, Than Thi Ha!

Vo Huu Cong?, Nguyen Thanh Lam!

!Faculty of Environment, Vietnam National University of Agriculture
Summary

This study was conducted to determine the amount of methane emitted from waste management activities
in pig farms in Van Giang district, Hung Yen province. Research focused on 9 pig farms with the number of
pig from 100 to more than 1.000 pigs.CH, emission factor was determined according to the [IPCC guidelines
(2006). Results show that 100% pig farms were using biogas digesters but the treatment efficiency remains
low. Wastewater after biogas without treatment has been discharged directly to the surrounding canal
system. Combined with actual measurements of feed volume, wastewater volume and characteristics, ash
content of pig manure, the results of minimum methane emissions was 15.41 kg CH,/ head/year and the
maximummethane emissions was 21.73 kg CH,/ head/year. The average amount of methane emissions
was 18.48 + 1.99 kg CH,/head/year, corresponding to 0.462 tons CO,e/head/year. In contribution to
reduce greenhouse gas emission, proper manure collection and reuse biogas should be considered.

Keywords: GHG emission, methane, pig waste management.

Nguoi phan bién: PGS.TS. Pham Quang Ha
Ngay nhan bai: 15/3/2019

Ngay thong qua phan bién: 16/4/2019
Ngay duyét dang: 23/4/2019
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NGHIEN CUU HOAN THIEN QUY TRINH CONG NGHE
SAN XUAT THIT BO MOT NANG BANG PHUONG PHAP
SAY CHAN KHONG

TOM TAT

Lé Phan Thuy Hanh', Tran Quyét Théng!

Quy trinh san xuat thit bd mét ndng biang phuong phap siy chan khong duoc nghién ctru. Két qua cho thay,
dé nang cao chat luong san pham, than bo duoc tAm wop voi mudi 1%, téi 2%, 6t bot 1%, sa 2%, ngi vi huong
hiéu Con Nai 0,4%, polyphosphate 0,3%, nuéc mam 2%, duong 5%. Sau d6 duoc sdy chan khong & nhiet do
40°C va ap suat 0,02 bar trong thoi gian 2 gid. San pham sau khi sdy chan khong duoc bao go6i hut chan
khong va bao quan lanh (5 + 2°C) hodc dong (-5 — -10°C). Véi nhiét do lanh thi sdn phdm bao quan duoc 9
ngay, con & nhiet do dong san phdm bao quan duoc 50 ngay thi san ph4dm an toan vé mit vi sinh va c6 mau

sic trong mtc wa thich.

Tt khéa: Bo kho, bo mot nang, qui trinh san xuat bo mot nang, siy chan khong.

1. BAT VAN BE

Thit bo mot nang con co6 tén goi la bo mot nang,
hai suong c6 nguon goc tirthi tran Cliing Son nam
trén cao nguyén Son Hoa thudc tinh Pha Yén. San
pham thit bo ciing nhu thit bd mot ning cung cap
nhiéu chat dinh duong nhu protein, chat béo, canxi,
photpho, sit, kém, vitamin... (Vién Dinh duodng,
2007). Bén canh gia tri dinh duong, tinh tién dung
giup san phdm nay ngay cang duoc phat trién rong
rai trén thi truong.

Dé c6 mon thit bo mot nang ngon va dung diéu,
phai chon bo ¢6 to, dugc chan tha tu nhién trén cac
trién nui, mé song ngoai mién Tay, Pha Yen. Trung
binh dé c6 duoc 1 kg thit bo thanh phdm, can dén
gan 2 kg nguyen liéu bo tuoi duoc chon loc ky cang
ter phan thit dui va thit than. Phan thit nay duoc lam
sach, cit miéng c6 do day 1 — 1,5 cm, duoc tAm wop
cung voi sa, 6t, ruou vang va gia vi. Tiép theo phoi
nang 1 - 2 gio, roéi cho vao 10 sdy kho dé loai bd 50%
luong nude trong thit. Ctr moéi 1 gior 30 phut tré mot
lan, thao tac nhu vay trong thoi gian 12 gio, sau do
phoi swong 1 gio, 10 phut tré mot 1an. San phidm sau
khi phoi sdy loai bé luong nudc, phan con lai sé se
kho, c6 do ngot ty nhién va huong vi dac trung cta
thit, bdo quan & nhiét do thuong khoang 12 tiéng,
ngan mat ta lanh khoang 3 ngay, bao quan trong
ngan da ta lanh khoang 3 thang.

' Truong Pai hoc Cong nghiép thyc pham TP. H Chi
Minh

San phdm bo moét nang san xuat bang phuong
phap thii cong & quy mé nho tai dia phuwong cé
nhitng han ché nhu chat luong khong 6n dinh, thoi
gian ché bién dai, gia tri cam quan thap.

Say chan khong la phuong phéap duoc st dung
phd bién hién nay thay thé cho phuong phap phoi
nang voi cac wu diém nhu: thoi gian sdy ngan, do 4am
san pham thap, mau sic, mui vi va thanh phan caa
san phdm duoc gitr lai va giam rdi ro phu thugc vao
thoi tiét (Madamba va Liboon, 2001). Viéc tng dung
phuong phap sdy chan khong thay cho phuong phap
phoi nang nham nang cao chat luong san phiam, giam
thoi gian say va dac biet 1a han ché duoc hue hong san
phdm do anh hudéng cta thoi tiét xau 1a van dé cap
thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liu

2.1.1. Nguyén liéu thi nghiém

Than bo 1a thanh phan chinh, duoc thu mua ti
siéu thi Coop mart. Thit c6 mau do twoi, bé mat kho
rdo, san chic, c6 do dan héi cao va mui thom dic
trung (TCVN 7046 : 2009), cung céc gia vi duoc phoi
tron theo bang 1.

2.1.2 Thiét bi thi nghiém

Thiét bi sdy chan khong Vacucell, s6 model:
VUS-B2V-M/VU111, duoc san xuat boi Cong ty
MMM Medcenter - Dirc. Dung tich 16ng: 111 lit;
nhiét do lam viéc: + 5°C dén + 200°C; thong so dién -
dién 50/60 Hz.
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Bang 1. Cong thitc phdi trén

. . A , Cong thic 2 Hiéu Cong thic 3 Cong thic 4
Thanh phan Cong thic 1 (%him Ung HiéugCon Nai Hiéu Tiénh Phat
Ngii vi huong (%) 0,4 0,4 0,4
Muéi (%) 1 1 1 1
buong (%) 5 5 5 5
Toi (%) 2 2 2 2
Ot %) 1 1 1 1
Sa (%) 2 2 2 2
Nudc mam (%) 2 2 2 2
Polyphotphate 0,3 0,3 0,3 0,3
Thiét bi so mau: May so mau Nippon Denshoku Say chan khong: nham giam b6t ham leong 4m
Handy Colorimeter NR-3000, Nhat Ban. tao do dai cho san pham. Say ¢ 0,02 bar; 40°C; 4 gio.
ke : binh luong: khai luong 300 g/goi.
=kl & e s Bao gdéi chan khong: thit bo duoc xép trén khay
- @ XOp va bao goi hat chan khong véi tai PA. Bao quan:
=1 trong diéu kién lanh hodc lanh dong.
|
{ " | Xur ly |
v
| Tam wép |
v
Say chan khong
v
Dinh lvong
v
Bao goi hat
chan khdéng

) (W PR |
5 v
Hinh 2. Thiét bi so mau @
2.2. Bé xuit quy trinh cong nghé san xudt thit bo

khé mot nin, . . \
: g ' ) Hinh 3. Qui trinh cong nghé san xuit thjt bo khé mét
2.2.1 So do quy trinh céng nghé dur kién néng du kién
So do6 quy trinh cong nghé du kién trén hinh 3. 2.3. Phuong phép nghién ciru
2.2.2. Thuyét minh quy trinh cong nghé 2.3.1 Phuong phadp nghién ctu thuc nghiém don
Than bo: mau dé tuoi, m& c6 mau vang tuoi, gan  yéu té
mau trang, thé thit mém, nhé, khong qua min, c6 do Str dung phwong phap nghién ciru thue nghiém
dan hoi tot, khong dinh tay va khong c6 mui hoi. don yéu t6 d& nghién ctru dnh huéng riéng clia 4 yéu

Xt Iy: Rira sach thit trén voi nude. Dung dao loai  t6 thoi gian wop, nhiét do sy, thoi gian sdy va ap suat
b6 hét nhimg phan md, gan con x6t lai trén thit. Cit  chan khong trong buéng siy dén mau, mui, vi, trang
theo s¢ doc ctia miéng thit, kich thuéc co ban tay, d0  thai san phdm va muc do wa thich ctia nguoi tiéu
day 1 cm. dung.

T4am u6p: theo bang 1, uép trong 30 phut. Khoéng nghién ctru ctia cac yéu t6 nhu sau:
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Thoi gian wop: 15, 30, 45, 60 phut.
Nhiét do say: 10, 20, 30, 40, 50, 60°C.
Thoi gian say: 2, 4, 6, 8 gio.

Ap sudt chan khong trong budng sdy: 0,00;
0,02; 0,04; 0,06; 0,08; 0,1 bar.

2.3.2. Phuong phdp nghién cuu thuc nghiém da
yéu to

Stt dung phuong phap nghién cttu thuc nghiém
da yéu t6 d€ nghién ctru anh huong dong thoi cua 3
yéu to: Nhiét do sy, thoi gian sdy va ap suat chan
khong trong budng siy dén cac chi tieu vé chat
luong san phdm va muic do wa thich ctia nguoi tiéu
dung.

2.3.3. Phuong phap xdc dinh mot so chi tiéu cia
san pham

Phuong phap x4c dinh mau san phdm bang may
so mau sic thit Nippon Denshoku Handy
Colorimeter NR-3000, Nhat Ban.

Phuong phap cho diém chat luong san phim
theo TCVN (3215-79).

Phuong phap thi hiéu — phép thtt vu tién cap doi.

Téng s6 vi sinh vat hiéu khi duoc xac dinh theo
AOAC 966.23-2005.

2.3.4. Phuong phdp phan tich va xur Iy o' liéu thi
nghiém

Tat ca cac thi nghiém duoc 1ap lai 3 1an. Két qua
duoc trinh bay & dang TB + SD. Phan mém SPSS 16
duoc st dung dé tim ra su khac biét gitta cac thi
nghiém qua xtt Iy ANOVA va LSD. Phan mém JMP
duoc tmg dung dé qui hoach thuc nghiém va toi uu
hoa qué trinh say. Do thi duoc vé bang phan mém
Microsoft Excel.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua nghién cttu thue nghiém don yéu t6

3.1.1. Khido sat anh huong cua cong thirc udp va
thoi gian uop

Két qua danh gia cam quan theo phuong phap
cho diém dé xac dinh cong thitc tAm udép va thoi gian
uop duoc thé hién & hinh 4.

Hinh 4 cho thiy cong thic 3 vuot troi hon cac
cong thtrc con lai, cu thé 1a & cot ciu tric va mau sac,
vung ctia cong thirc 3 rong hon cac cong thizc khac.
Con & cOt vi va cot mui, cong thirc 3 cing c6 do rong
tuong dwong véi cac cong thic con lai. Cong thic 3
co téng diém cam quan cao hon so véi cac cong thirc
con lai. Vi thé, chon cong thic 3 dé ti€p tuc nghién
cau.

——cong thire 1

—— cng thirc 2
cong thirc 3

e ——céng thirc 4

(a)

Hinh 4. Biéu d6 danh gi4 cAm quan cong thixc
tAm uop
(a): Cong thirc tdm wop; (b): Thor gian tam uop

Biéu do 4b cho thay ving phan bé ctia méau cé
thoi gian wop 30 phat rong hon cac viung con lai, dat
biét 1a & cot mau sac, mui, vi co6 su chénh léch ro
rang hon cac mau cé thoi gian tAm w6ép khac. Con &
cot cdu trac, 4 moc thoi gian tAm wop c6 diém cam
quan twong duong nhau. Thém vao do, tong diém
danh gid cam quan ctia mau c6 thoi gian woép 1a 30
phut co gia tri cao hon cadc mau con lai. Vi vay, chon
thoi gian wop thit 1a 30 phut @€ tiép tuc nghién ctru.

3.1.2. Khao sat anh huong cua ché do sy

Két quad xac dinh mutc do ua thich mau sac cua
sdn pham

Két qua khao sat vé muc do uwa thich va khoang

mau sic ctia san pham duoc thé hién trong bang 2 va
hinh 5.

Bang 2. Mirc @9 ua thich va AE vé mau sic clia san phdm

Thoi gian sdy (gio) 1 2 3 4 5 6 7
AE 2.432 4.322 6.472 8.057 11.056 13.743 15.867
biém ua thich 5.897 5.621 5.552 5.690 4.276 3.793 3.138

Khi ting thoi gian sdy, mau sic ctia mau giam
dan khi gia tri AE tang (Bang 2), kém theo d6, mic
do6 wa thich vé mau sic clia cAc mau ciing c6 xu
huéng giam dan, dic biét miec do wa thich & cac

mau 5, 6, 7 gidm nhanh ca vé mitc do wa thich va
mau sac.

Bén canh do, tir két qua khao sat mic do uwa
thich vé mau sic ctia san phdm (Hinh 5), cho thay
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cac mau 1, 2, 3, 4 1a nhitng mau c6 mau sac ua thich
nhat va mau sic gitta cac mau nay khong cé su khac
biet khi danh gia vé mic do ua thich. Gia tri AE ting
lén trong cac mau 1, 2, 3, 4, tuy nhién, viéc tang nay
kho d@anh gia bang truc quan duoc vi thé chon AE
ctia mau 4 1a 8,05 1a gioi han mau sac ctia san pham
dé nghién ctru.

7,000
60wy
S.000 a a a
&
b

1000 b
2000 c
1.0
-

: 2 3 : ; p 7

min

Hinh 5. Mitc @6 wa thich vé mau séc ctia san phdm

Mau c6 ky tur khac nhau (a — ¢) thé hién su khac
biét c6 y nghia thong ké (p< 0,05)

Két qua do mau san phdm sau khi sdy duoc thé
hién & hinh 6.

il anll

Hinh 6. Két qua khao sat ché do sdy

(a) Swr dnh hudng cua thoi gian sdy lén AE; (b)
Swr danh huong cua nhiét do Ién AE; (c) Suw anh huong
cua dp sudtlén AE

Mau c6 ky tu khac nhau (a - ¢) thé hién sy khac
biét c6 y nghia thong ké (p< 0,05)

Thoi gian say c6 anh hudng dén gia tri AE trung
binh, st &nh huéng nay c6 y nghia thong ké voi P =

e dd ww ihich

0,005 < a. Cung v6i su tang thoi gian say thi mau sic
clia san pham ciing giam dan do luong nuodc clia san
phdm mat di nhiéu va ham luong chat kho tang lén.
So v6i cac mau 2 gio va 4 gio thi mau 6 gio va 8 gio
c6 su khac biet vé tri s6 AE, c6 nghia 1a c6 su khac
biét vé mau sac kha nhiéu. Mau 2 gid va mau 4 gio
khong c6 su khac biét va co gia tri AE trung binh
thap nhat nén chon thoi gian 2 - 4 gio dé t6i uwu hoa
ché do say.

Nhiét do sdy ciing anh huéng dén mau sic cta
san pham, st anh hudng nay co6 y nghia thong ke voi
P < 0,05, nhiét @6 cang tang thi gia tri AE trung binh
cang tang. Gia tri AE cang cao thi sy khac biét mau
sdc voi mau thit tuoi cang cao. Cac mau say & nhiét
do tir 10 - 40°C c6 su khac biét vé mau sac doi voi
mau nguyén liéu thit twoi la thap va khong vuot qua
8,05, khi sdy & 50 - 60°C thi AE vuot qué gia tri mau
sdc ua thich ctia san pham. Nhiét do sdy cang cao thi
toc do boc hoi nudc cang ting. D€ thuan tién khi san
xuat va gidm chi phi vé nhién liéu, chon nhiét do 30 -
40°C @é t6i wru hoa ché do siy.

Ap sudt chan khong ciing anh huéng dén mau
sidc clia san phdm, sy anh hudng nay cé y nghia
thong ke voi P = 0,01. O hinh 6¢ cho thdy, gia tri AE
trung binh phu thudc vao ap suat, khi siy ¢ 4p suat
thay déi thi toc do boc hoi nudc trong san phadm ciing
thay d6i, khi giam ap suét cang thap thi téc do bay
hoi nuéc cang manh vi nhiét d6 séi ctia nudc giam. O
mau 1 gia tri AE vuot qua gia tri AE ua thich (8,05) 1a
do toc do bay hoi nuéc manh 1am cho mau sac san
phdm sam lai. V6i mau 4 thi & 0,06 bar (45 mmHg)
nhiét do soi tuong duwong khoang 45°C. Vi vay, toc do
bay hoi nuéc ctia sdn phdm rat yéu va mau sic it bi
thay doi tuy nhién bé mat san phdm con w6t do ham
lirong nude con nhiéu.

Voi hai mau 2 va 3 ¢ mau sic san phdm trong
khoang gi6i han ua thich vé mau sic (AE < 8,05) nén
chon 4p suat dé khao sat toi vu 1a 0,02 — 0,04 bar (15 -
30 mmHg).

3.2. Két qua nghién ctru thuc nghiém da yéu t6

3.2.1 Xéy dung ma tran thi nghiém

Béang 3. Cac murc ciia yéu td trong thi nghiém t3i vu hoa

Yéu t6 thi nghiém Mucoyeu © "
Nhiét do (X1) 30 35 40
Thoi gian (X2) 120 180 240

Ap suit (X3) 0,02 0,03 0,04

Cdc mutc cia bién ma hoa: + (muitc cao), - (muic thap), 0 (mitc co sd), o. = 1,682
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Thi nghiém t6i wu ché do sdy duoc xac dinh voi
3 yéu to 1a nhiét do, thoi gian va ap suat sdy voi
phuong phap bé mat dap tmg (Response Surface
Methodology — RSM) véi phuong an quay bac 2 co6

tam (canh tay don o = 1,68) duoc ap dung dé xac
dinh ché d¢ say san phdm. Bang 3 trinh bay cac muc
ctia thi nghiém t6i vu hda.

S6 thi nghiém: N = 2%+ 2k + n, = 2° + 2.3 + 3= 17.

Bang 4. Ma tran thi nghiém

Céc hé so khong co y nghia thong ké voi P> 0.05
Két qua xtt 1y s6 lieu cho thay c6 cac hé s6 co y
nghia thong ké (P < 0,05) 1a by, by, by, b, by, bys, bos
va 3 hé s0 by, by, ba; 1 khong co y nghia thong ke

Nghiém Kiéu thi Bién thuc AE
thic nghiém Xy X, Xs Vihue nghiem Yy doén
1 +— 40 120 0,02 5,23 5,478
2 00a 35 180 0,013 6,34 6,321
3 0a0 35 79,09 0,03 6,91 6,795
4 a00 26,59 180 0,03 6,76 6,852
5 — 30 120 0,02 6,94 6,803
6 00A 35 180 0,046 7,56 7,568
7 +++ 40 240 0,04 9,03 9,175
8 ++— 40 240 0,02 7,85 7,704
9 0A0 35 280,90 0,03 8,35 8,453
10 —— 30 240 0,02 7,76 7,834
11 +—+ 40 120 0,04 8,3 8,234
12 000 35 180 0,03 7,32 7,254
13 —++ 30 240 0,04 6,8 6,560
14 000 35 180 0,03 7,32 7,254
15 A00 43,408 180 0,03 8,04 7,937
16 000 35 180 0,03 7,12 7,254
17 —+ 30 120 0,04 6,66 6,814
2.2.2. Xay dung mo hinh todn (P > 0,05). Nhu"vay, cac he so by, by, bas bi loai khoi
) L, ) B phuong trinh hoi qui.
Béng 5. Két qya tinh to4n va kiém Era y nghia céc he Phuong trinh héi qui thuc nghiém c6 dang nhw
s0 ctia phuong trinh héi qui ' ' '
Heéso | Gia tri woc luong GiatriP Satt:
by 7.253969 <0001 Y = 7,25 + 0,32X1 + 0,49X,+ 0,37X; + 0,29X, X+
0,68X,X; — 0,32X,X;
b, 0,32238 0,0006
b, 0,492923 <0001 - hKf‘A[.quéf klelg1 tra tiEhA ttro?lg ;[Illnch Fﬁa ph;ro?hg
inh héi qui v6i thuc nghiém ¢ y cac yéu i
b 0,370641 0,0003 nghiérr(l) c((l') énl?htr&ng %én. su th(;y d(%,i méu}lr sécocﬁa
by 0,29875 0,0041 san pham (P < 0,05). Tinh twong thich cia phuong
by 0,68625 <,0001 trinh hoi qui duwoc kiém tra voi sy hd tro ctia phan
bys -0,32125 0,0028 mém JMP cho thay R? = 0,98, P < 0,001. Phuong trinh
by, 0,049664 0,4349 hoi qui sé twong thich v6i thuc nghiém néu két qua
by 0,130982 0,0653 phan tich “lack of f‘it” 1?2 khong cé y nghia thd?g k(i:
B., 20,1094 0,108 (Kun - Nan Chen va Ming - Ju Chen, 2008). Ket qud
cho thay kiém dinh “lack of fit” 1a khong c6 y nghia

thong ke (P,,,,> F); nhu vay, phuong trinh hoi qui ¢6
su tuwong thich cao véi thuc nghiém. Tom lai, mo
hinh thong ké cé thé duoc st dung dé du doan ché
do say cho san pham.
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3.2.3 Xdc dinh cdc théng so toi uu

Két qua t6i wru cho thay, khi t6 hop cé hai yéu to
nhiét do va thoi gian, AE dat gi4 tri thap nhat la 5,47
+ 0,38 voi ché do sdy nhu sau: nhiét do 40°C trong
thoi gian 120 phat véi ap suat 0,02 bar (15 mmHg).

@

Thiét 1ap ché do sdy cho san phdm c6 mau sic nam
trong khoang mau siac duoc ua thich (AE < 8,05) voi
st ho tro ctia phan mém JMP duoc két qua nhu sau:
nhiét d6 say 30 — 36°C, thoi gian 120 — 200 phuat, ap
suat 0,02 — 0,035 bar.

Hinh 7. Bé mat d4p img 4nh hudng ctia ché d¢ sdy dén gia tri AE
(a): Anh huéng nhiét do va thoi gian dén AE: (b): Anh hudng cia nhiét do va 4p sudt dén AE; (c): Anh

huong cia thoi gian va dp suat dén AE

3.3. Nghién ctru kha niing ton trir thit bo kho
mot ning

Nhiét do va thoi gian bdo quan anh huéng dén
mau sic, mui vi, cau trac va mic do an toan ctia san
phdm. Nhiét do va thoi gian bado quan san phidm
khong hop ly sé lam gidm c4u trdc, mui vi cia san
phim, dong thoi co thé sinh doc to lam san phim
mat tinh an toan. Viéc xac dinh ché d¢ bao quan sé
dua ra duoc diéu kien thich hop dé luu trit san phdm
truoc khi st dung.

3.3.1. Két qua bdo quan lanh ¢ nhiét do 5+ 22C

Tt két qua cac thi nghiém kiém tra & bang 5 cho
thay thit bo mot nang bdo quan nhiét do lanh dén
ngay thir 12 khong c6 su thay ddi nhiéu vé mau va
két qua cta dinh tinh H,S, NH; ndm trong giéi han
cho phép ctia tieu chudn Viet Nam vé NH; va H.,S.
Tuy nhién, téng s6 vi khu4n hiéu khi 1a 3*10°CFU/g,
vuot qua gioi han cho phép cta tiéu chuin Viét Nam
vé thit ché bién khong qua xtt Iy nhiét (TCVN 7050 —
2002), dong thoi bé mat nhay, c6 mui chua hoéi. Diéu
nay cho thdy, sy hu hong ctia san phdm chi méi bat
dau trén bé mat san phdm vao ngay tht 12. Tom lai,
dé bao quan san pham thit bo mot ning & nhiét do
lanh thi thoi gian bao quan t6i da 1a 9 ngay.

Bang 6. Két qua bao quan & nhiét d9 lanh

. Thoi gian bao quan
Cac chi tiéu
3 ngay 6 ngay 9 ngay 12 ngay
AE 5,78 5,83 5,98 6,23
H,S (-) (-) (-) (-)
NH, (-) (-) (-) (-)
TSVSVHK
1,9*10? 2,7%10% 3,2*10% 3,7%10™
(CFU/g)
Cam quan Bé mat kho, thom | Bé mat kho, thom Bé mat kho, Bé mait nhay, c6
d dac trung dac trung thom dac trung mui chua, hoi

() Phan ung am tinh; so'liéu co ki tir chung trong hang thi khac biét khong co y nghia
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3.3.2. Két qua bdo quan lanh dong ¢ nhiét do -5 ~ -1°C
Bang 7. Két qua bdo quan & nhiét d6 dong

Cac chi tieu Thoi gian bao quan
10 ngay 20 ngay 30 ngay 40 ngay 50 ngay 60 ngay
AE 5,46 6,32 6,89 7,65 7,89 9,12
H,S (-) (-) (-) (-) (-) (-)
NH; (-) (-) (-) (-) (-) (-)
’I;?:\;%\;Igi <10? < 10? <107 <10? <10? <102
Bé matkho, | Bé mat kho, Bé matkho, | Bématkho, | Bématkho, | Bé matkho,
Cam quan thom dac thom dac thom dac thom dac thom dac thom dac
trung trung trung trung trung trung

() Phan ung am tinh; so'liéu co ki tir chung cung hang thi khac biét khong co y nghia

3.4. Hoan thién quy trinh céng nghé sin xudt
thit bo mét ning bing phuong phap sdy chan khong

3.4.1. So do qui trinh dé xuat

Qua két qua nghién ctru san xuat san phiam thit
bo mot nang bang phuong phap sdy chan khong, da
dua ra kién nghi quy trinh san xuat san pham thit bo
mot nang sdy chan khong (Hinh 8) nhu sau:

| Citmiéng dav 1 cm |

mudi 19, duémg 3%, 161 2%, ngii vi
hromg (Con Nai) 0,4%, dt 1%, 53
2%, mrdre mam 2%, polyphotphate

0.3%

| Tam vop (30 phit) |<—
v
Sav chin khéng
(40 (°C). 2 (), 0.02 (bar)

!

| Dinh lwong (330 g) ‘

v

| Bao g6i hiit chin khéng ‘

Hinh 8. Quy trinh san xu4t thit bo mét ning bing
phuong phap sdy chan khong

3.4.2. Thuyét minh qui trinh

Nguyén liéu la thit nac than bo c¢6 mau do6 tuoi,
th¢ thit nho, bé mat thit kho, dinh va khong ¢6 mui
bat thuong. Thit duoc rira sach qua nudc, loc bé gan
va mo con dinh trén thit. Cat thit thanh miéng c6 do
day 1a 1cm theo s& doc ctia miéng thit.

Thit duoc phéi tron, wép trong thoi gian 30 phut
theo cong thic sau (tinh theo khoi luong thit bo):
mudi 1%, duong 5%, t6i 2%, ngit vi hwong (Con Nai)
0,4%, ot 1%, sa 2%, nuéc mam 2%, polyphotphate 0,3%.

Thit bo sau khi tAm w6p gia vi, xép thit 1én khay
ludi sach roi cho vao ti sdy da duoc cai dat & nhiét
do 40°C, ap suat 0,02 bar voi thoi gian 1a 2 gio, dong
thiét bi va bat thiét bi. Thiét bi sé ha ap suat xuéng
ap suat cai dat, gia nhiét dén nhiét do cai dat va duy
tri ap suat, nhiét do trong thoi gian cai dat. Thiét bi
c6 thé tu diéu chinh va duy tri cac thong s6 mot
cach doc lap. Két thic qua trinh sy, xa ap va lay
san phdm ra. Tién hanh can voi khoi luong 300 g,
xép thit lén khay x6p va bao go6i hut chan khong
trong tai PA.

San pham duoc bao quan lanh hoac lanh dong
véi thoi gian twong tng 1a 9 ngay va 50 ngay

4. KET LUAN

Trong pham vi khéao sat da dé xuat duoc quy
trinh san xuit san phdm thit bo mot nang bang
phuong phéap say chan khong v6i cong thic phdi tron
la muoi 1%, duong 5%, ngi vi huong (Con Nai) 0,4%,
toi 2%, ot 1%, sa 2%, nueéc mam 2%, polyphotphate 0,3%
(tinh theo khoi lwong thit bo) trong thoi gian 30 phut;
ché do sy chan khong thich hop & ap suét p = 0,02
bar, nhiét do t° = 40°C, thoi gian t = 2 gi¢. San phdm
bao gé6i hat chan khong co6 thoi han st dung trong
diéu kién bao quan lanh 5 + 2°C 1a 9 ngay, trong diéu
kien lanh dong -5 + -10°C 1a 50 ngay.

Véi két qua nay, c6 thé khang dinh quy trinh san
xuat thit bo mot nang theo phuong phap chan khong
dem dén cac uu diém hon phuong phéap phoi siy
truyén thong, d6 1a ddm bao dong nhat vé chat luong
san phdm, dam bao veé sinh, rut ngan thoi gian say,
tranh phu thuoc vao thoi tiét va co thé san xuat voi
qui mé céng nghiép.
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THE COMPLETE RESEACHING OF A SUN DAY BEEF PRODUCT PROCESSING
BY VACUUM DRYING METHOD

Le Phan Thuy Hanh, Tran Quyet Thang

Summary

The processing of a sunny day beef products by vacuum drying method was studied. The results showed
that to increase the product quality, sirloin beef was marinated as followed salt 1%, garlic 2%, chili powder
1%, citronella 2%, five spice powder 0.4%, polyphosphate 0.3%, fish sauce 2%, sugar 5%. Then, they were
vacuum drying at temperature 40°C and vacuum pressures 0.02 bar in 2 hour. After being dried, product
were preservation in vacuum PA bags at refrigerator (5 + 2°C) or Freeze (-5 — -10°C). With refrigerator
method, products is stored in 9 days. The products were still in good quality after 50 days of freeze storage.

Keywords: Drying beel, a sunny day beel, the processing of a sunny day beel, vacuum drying.
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PHAN TiCH NHANH B0 CHIN CUA CHUOI sU
(Musa paradisiaca var. Awak] BANG QUANG PHO
CAN HONG NGOAI
Chau Tran Diém Ai', Pao Thi Ngoc Anh!, Huynh Tién Phong!, Phan Ngoc Hoa!

TOM TAT

Chat luong bén trong ctia chudi st (Musa paradisiaca var. Awak) duoc xac dinh bang phuong phap phan
tich thanh phan hoéa hoc, cdm quan va phuong phap vat ly st dung quang phé can hong ngoai. Cam quan
(mau sic, huong thom) vé do chin ctia chuéi thay déi theo tuong quan ham luong tinh bot va luong duong
khtt c6 trong chudi. St dung anh sang hong ngoai trong khoang budc séng 740 — 1070 nm cho thay c6
tuwong quan tot gitta phé hong ngoai va ham luong tinh bot va duong khit ¢6 trong chudi voi cac hé sé tuong
quan lan luot 1a 0,843 va 0,852. Ham luong acid c6 trong chudi sit khong thé hién méi twong quan tot voi do
chin ctia chuéi. Tuong quan gitta phd can hong ngoai voi ham lwong tinh bot va ham luong duong cé thé 1a
tién dé cho viéc thiét 1ap cong cu méi dé udc luong do chin cta chuéi trong qua trinh thu hoach va sau thu

hoach.

Tt khéa: Chuodi sitt (Musa paradisiaca var. Awak), can hong ngoai, do chin ciia chudi.

1. M0 BAU

Do chin cta trai cay 1a yéu t6 quan trong trong
qua trinh san xudt va thuong mai. Nham chuén bi tot
nhat diéu kién thu hoach van chuyén, b4do quan,
chuin bi nguyén liéu san xudt va phan phoi dén
nguoi tieu dung, do chin ctia trai cay can xac dinh
nhanh chéng, chinh xac. Chudi st ndi riéng va chudi
no6i chung 1a loai trai ciy dac trung cta vung nhiét
do6i, dac biét la & Viet Nam. Viéc tiéu thu, van
chuyén, bdo quan va thu hoach chué6i phu thudc
nhiéu vao do chin ctia chuéi. Chuoéi 1a loai trai cay co
dinh sinh truong [6]. Chudi duoc thu hoach & nhitng
d6 chin ky thuat khac nhau duwa trén muc dich st
dung vi du nhu an tuoi, bao quan, ché bién... Doi voi
cac loai qua c6 tinh chin ti€ép nhu qua chudéi, thoi
diém thu hoach khi qua da qua gia sé anh huéng dén
chat luong khi chin va tang ty 1é tén thuong co hoc
trong qua trinh van chuyén. Mot s6 phuong phap xac
dinh @0 chin cta trai cay duoc phat trién va ap dung
bao gom: cam quan, héa hoc va vat ly. Phuong phap
c6 dién dua trén cam quan bé ngoai: hinh dang, mau
sdc, cam quan mui, san phdm qua trinh bién déi sinh
hoa, t6n thuong trén bé mat vo. Ham luong duong,
tinh bot duoc coi nhur 1a yéu t6 quan trong trong viec
xac dinh do chin chuoi biang phuong phap héa hoc.

! Tm(‘mg Pai hoc Bach khoa, Pai hoc Quéc gia thanh phé
HO6 Chi Minh
Email: ctdiemai @hcmut.edu.vn

Phuong phap cam quan duoc ap dung hiéu qua voi
cac do chin cao tuy nhién trong giai doan chudi chin
ky thuat, viec danh gia bang cdm quan gap nhiéu tré
ngai. Trong khi do, phuong phap kiém nghiém héa
hoc mat nhiéu thoi gian. Phuong phéap vat ly duoc
phat trién nhu 1a mot giai phap phan tich nhanh thay
thé cho cac phuong phap hoa sinh ¢6 dién. Trong d9,
ky thuat quang phd can hong ngoai hién dang duoc
quan tam nghién ctu nhue mét phuong phap phan
tich khong pha hity mau dé xac dinh thanh phan cta
thuc pham. McGlone va Kawano (1998) da stt dung
phé can héng ngoai tir budc séong 400 nm dén 1100
nm dé xac dinh moi twong quan giita d6 ctng, ham
luong chat kho va chat kho hoa tan trong trai kiwi.
Lammertyn va cs (1998) nghién cttu kha ning hap
thu 4nh sang can hong ngoai trong moi twong quan
v6i ham lueong acid hitu co va chat kho hoa tan trong
giong tao Jonagold. Santos va cong su (2012) st
dung quang phé can hong ngoai dé danh gia chat
luong ctia hat ca phé tuoi. Quang phé can héng ngoai
da duoc stt dung dé khao sat do chin caa chudi gia,
dua trén moi tong quan cau triac va ham lwong chat
kho hoa tan (Liew, C.Y. va Lau, C.Y., 2012). Peir Ann
va cs (2000) st dung phé can hong ngoai dé xac dinh
thoi diém thu hoach mot s6 giong tdo. Muc tiéu cta
nghién ctru nay nham xac dinh nhanh dic tinh bén
trong trai chudi st dong thoi tim moéi twong quan
gitta chat kho hoa tan, ham luong tinh bot cting nhu
acid hitu co trong trai gia voi phan nhom do chin cta
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trai chuoi stt, 1am co s& cho cac qua trinh sau thu
hoach va ché bién sau do.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Chuoi st duoc theo doi va 14y mau tir vaon chuoi
& tinh Long An. Thoi diém thu hai ctia chuéi bat dau
ter luc chuoi dat do chin ky thuat, do thuan thuc trai
dat 85 — 90% (98 ngay- 99 ngay tudi) va theo doi qua
trinh chin ctia chuéi trén cay cho dén khi chuoi qua
chin (104 ngay tudi). Mau chuéi duoc theo doi do
dac tir 3 vi tri trong budng chudi: dau budng, giira
budng va cudi budng, 2 qua chudi tai mai vi tri duoc
thu thap dé phan tich hoa ly, mau duoc theo doi tai
10 budng chudi trén 10 cay chudi c6 dac tinh sinh
hoc giong nhau, mic d6 phat trién twong duong
nhau trong vuon. Chuéi sau khi hai duoc danh gia
cam quan, chup phd can hong ngoai tai vueon, sau do
dong goi, trir lanh va van chuyén ngay vé phong thi
nghiém trong ngay dé tién hanh cac phan tich tiép
theo.

2.2. Phuong phap nghién ciru

bo chin cta chudi dwoc xac dinh bang cac
phuong phap phan tich cdm quan (mau sac vo,
huong vi, @0 cing), phan tich héa sinh (xac dinh
ham luong duwong khtt, ham lwong tinh bot, ham
luong acid téng) dé lap so so dix lieu. Tir d6 tién hanh
phan tich nhanh bang quang phé can hong ngoai dé
xéac dinh do chin. Két qua phan tich bang quang phd
can hong ngoai duoc so sanh voi két qua phan tich
bang phuong phap héa sinh.

2.3. Phuong phap phan tich

- Pédnh gid cam quan: Do chin ctia chudi trude
tien duoc phan tich bang cam quan mau sic vé, theo
8 cap do theo tiéu chuin danh gia cdm quan [8].

- Phan tich quang phé can héng ngoai: Mau
chuoi duoc phan tich thanh phan dua trén kha nang
hap thu anh sang can héng ngoai. Chup phé hong
ngoai cac qua chuoi trong buong chuéi & cac do tudi
tir 98 ngay dén 104 ngay, khoang cach lan do la 12
gi0. Str dung thiét bi quang phé can hong ngoai cam
tay duoc cung cap tir hang SCiO™ (USA), c6 phd
héng ngoai 740 — 1070 nm, khoang cach budc song 1
nm, voi 331 budc séong dé thu nhan su hap thu pho
can héng ngoai cta trai chuoi. Dé thu nhan phé, ba
lan quét méi qua duoc thuc hién & cac vi tri khac
nhau (cach nhau khoang 120°) xung quanh duong
xich dao voi dén chiéu sang huong vao vo qua.

Du doén cac thuoc tinh chat luong duoc dua trén
trang thai tong thé cta trai cay duwoc cam bién thu
thap, c6 thé biéu thi cac tinh chat vat ly va hoa hoc
khac nhau nhu mau vo, dic diém tan xa bé mat va
ham luong duong gan bé mat. Viéc do phd can héng
ngoai dwoc thuc hién tai vi tri chinh gitta qua véi
khoang cach bang nhau tinh tir hai dau qua.

Khi do biang phé can héng ngoai, thiét bi duoc
hiéu chu4n bang cach sir dung cac day mau tu nhién
gom 270 mau chudi. Cac diéu kién hiéu chudn duoc
xay dung chi c6 gia tri d6i voi cac mau nam trong
pham vi ctia cac mau hiéu chuan.

- Phan tich hoa sinh: Chuéi sau khi kiém nghiém
do chin theo phuong phap khong pha vé mau bang
do quang phd hip thu can héng ngoai, duoc thu
hoach khéi budng, duoc trit trong bao bi PE, bao
quan ngay ¢ diéu kién 0°C, chuyén vé phong thi
nghiém cia Truong Pai hoc Bach khoa -PHQG TP.
HCM dé pha vo cau truc va phan tich thanh phan hoa
hoc chinh trong vong 12 gio sau khi hai. Qua chudi
duoc bo vo, xay nghién & nhiét do phong va kiém
nghiém thanh phan héa hoc bao gém ham luong tinh
bot, ham luong duong khir theo TCVN 4594 - 1988 va
ham luong acid téng theo TCVN 4589-1988.

2.4. Phuong phép xtt ly s6 liéu

S6 lieu thu duoc tir cac thi nghiém trén 270 trai
chu6i duwoc phan tich méi twong quan gitra cac thanh
phan héa hoc va su hip thu phé can hong ngoai,
kiém tra su twong quan va kha nang phan biét cac
nhom chudi. S6 liéu duoc siap xép theo ma tran cac
mo6 hinh héi quy. Tién hanh xit Iy phé theo TCVN
9663:2013 (ISO 21543:2006) nhu sau: nhap dir lieu
ma tran tin hiéu phd can héng ngoai cta 300 mau
chuidn vao phin mém UNSCRAMBLER X 10.5,
quang phd ban dau sé duoc xt ly truéc khi hiéu
chuin dé loai b6 hodc giam cac anh huong khong
lién quan dén sy hap thu hoa hoc cia 4nh sang theo
phuong phap dao ham bac mot (Savitzky — Golay)
két hop voi bién thién da chudn hoa (SNV).

Dt liéu sau khi xir Iy duoc st dung trong phan
tich thong ké cung voi cac tham so chat luong. Ky
thuat duoc stt dung la binh phuong cuc tiéu (PLS)
trong d6 st dung ca hai bién doc 1ap va phu thuoc dé
tim mo hinh héi quy v6i cac thanh phan PLS cda no.
PLS thuong can it bién tiém 4n hon dé dat duoc giai
phap t6i wu vi trong tam 1a cac bién phu thuoc sit
dung phan mém UNSCRAMBLER X 10. Mot nhom
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gom 20 trai chudi & 4 phan nhom do chin duoc dung
lam nhom kiém dinh mo hinh héi quy.

3. KET QUA VA BAN LUAN

3.1. Tuong quan giita cAm quan bé ngoai nhan
biét do chin cta chuéi st va thanh phin héa hoc
chinh ctia chudi str

Mau sic vo chudi bién déi theo do chin cta qua.
Thanh phan chinh ctia mau sic vé bao goém
chlorophyll va carotenoid. Trong qua trinh chin, mau
sic vé chuyén tir xanh thdm sang vang tuwoi do su
phan hty cta chlorophyll, trong khi hop chat
carotenoid von ton tai dong thoi trong vé, cham phan

hty va dan tré nén chiém uu thé, lam cho vé chuéi
c6 mau vang.

PCI 1

(5]

*
.
en
(=
-1
=

Hinh 1. Bién ddi mau sic vé theo thoi gian va chi sd
mau v6 trong tmg (PCI)

Bang 1. D¢ chin clia chudi dya vao thang mau vo

. bac diém
bo Mau sic vé chudi Cau truc
chin A N Bé day vo Mau ruot Huong Mitrc do chin
tong thé

1 Xanh dam Cutng Day Trang Khong thom Chua chin
2 Xanh c6 mang vang Ctng Day Trang Khong thom Chua chin
3 Xanh vang Hoi mém Hoi day Trang nga | Khong thom Chua chin
4 Vang, xanh Hoi mém Hoi day Hoi vang Thom rat it Chém chin
5 Vang, hai dau xanh Hoi mém Hoi day Hoi vang Thom it Chin
6 Vang hoan toan Mém Hoi méng | Hoivang duc | Hoi thom Chin chac
7 Vang cham nau Mém Moéng Vang Thom Chin hoan toan
8 Vang mang nau Ritmém | Riatmong Vang Rat thom Qua chin

Chu6i ¢ cap do chin 1 - 3 thuong khong dn tuoi
duoc, vi khi d6 chuéi con xanh, rat cimg, vi chat va
giau tinh bot. Cap do 8 thi chudi qua chin va mém.
Mot s6 bién ddi ctia chudi trong qua trinh chin dya
vao thang mau vo duoc thé hién trong bang 1 va
hinh 1.
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Do tuoi cua chudi (ngay)

Hinh 2. Sy thay di ham luong tinh bot (J) va duong
khtx (M) trong chudi theo thoi gian phat trién ciia
trai

Két qua phan tich bang phuong phap héa sinh
cho thdy, thanh phan hoéa hoc trong nguyén lieu
chuoi st c6 su thay d6i manh. Hinh 2 cho thay so voi

chuoi st 98 ngay tudi, ham luong tinh bot gidm manh
trong qua chuéi gidm manh & 4 ngay ké tiép. Tir ngay
tudi thi 103 tré di, ham luong tinh bot trong chudi st
con lai dudi 5%. Trong khi d6 ham luong duong khtr
trong chuoi tang.
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Do tuoi cia chudi (ngay)

Hinh 3. Bién déi ham luong acid hitu co trong chuéi
theo thoi gian phat trién cta trai

Trong qua trinh chin cia chudi cac phan tmg
thily phan, phan giai xay ra lam tang ham luong cac
chat hoa tan. Trong d6 thanh phan tinh bot duoc
chuyén thanh cac hop chat don gian nhu duong
sucrose, glucose, fructose va cac loai acid httu co...
dudi tac dong cia cac hé enzyme alpha amylase, beta
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amylase 1,4 glucosidase va 1,6 glucosidase (Beatriz
R. Cordenunsi, va Franco M. Lajolo, 1995) va duoc
diéu khién béi mot s6 gene chuyen biét (Yun-yi Xiao
va cong su, 2018). Dong thoi cac hemicellulosic
polysaccharides trong thanh té bao bi phan giai,
trong &0, protopectin bi thity phan thanh pectin 1a
nguyén nhan chinh 1am cho qua bi mém dan. Vi vay,
trong qua trinh chin cta chudi, mé bat dau mém,
ham luong tinh bot gidam nhanh chéng trong khi cac
chat kho hoa tan, ham luong duong ting nhanh. Bén
canh d6, mui huong dac trung cta chudi xuat hién
do su két hop ctia nhiéu hop chat bay hoi c6 nguon
goc tir su trao doi chat lien quan dén su hinh thanh
cac hop chat ester, acetate, alcohol va carbonyl.

Hinh 3 cho thdy, ham luong acid hitu co trong
chudi tang nhanh & d6 gia trai ngay tudi tha 99 va
100 khi thu hai, ting manh & ngay thi 101 va 102
(dat 0,654%) va giam manh & ngay thit 103. Su giam
ham luong acid hitu co & ngay tht 103 do sy phan
giai cac hop chat acid hitu co xay ra manh khi tinh
bot gan nhu duoc thiy phan hoan toan. Diéu nay
cting duoc ghi nhan tuong tu khi Yurena Hernandez
(2006) nghién cttu trén qua du daq, trong doé ciing cho
thay bién déi ham luong acid ciing bién thién theo
thoi gian twong tu nhu chudi.

Dua trén cac thong s6 hoa hoc kiém nghiém, cac
cap do chin duoc chia lam 4 nhém bao gom chudi
xanh, chudi wong, chuéi chin va chuéi c6 dom nau
dua trén kha nang duoc st dung ctia chudi (Bang 2).

Bang 2. Dic diém chuéi tai timg nhém do chin

Bién déi cac thanh phan
Nhom e bac diém Tinh bot buong Acid
Do tuodi
(% w/w) (% w/w) (% w/w)
Chuoi 98.99 Vo xanh’, ru({t C@g mau trang, 42— 30 01-5 0.1-04
xanh chua chin, vo day
Chuoi 1 197 | VO xanh hoi ngd vang, ruot hoi 32-18 | 35-105 | 037-044
uong meém mau trang
Ch1/101 102-103 Vf) Van%, cI/nn, }”uot mém va hoi 19.5-5 3-18 04-08
chin vang, dé boc vo
Ctlum f:o 104 Chln h?an ann, 1juo} merAn va mau 6-1 17— 20 03402
dom nau vang, vo mong c6 dom nau

3.2. Tuong quan phé can hong ngoai véi dic tinh
bén trong clia trai

Hinh 4. Thu vién phé thu duoc bing thiét bi can
hong ngoai cAm tay
Anh huéng ctia d6 thuan thuc ctia trai chudi lén
kha nang hap thu quang phé viing can hong ngoai
duoc thé hién trong hinh 2. Trong d6, phé can hong
ngoai chi ra cic vung budc séng nhay cam véi nhimg
thay ddi sinh ly cia chudi trong qué trinh thu hoach
va bao quan. Trong ving nhin thdy, st dich chuyén
lén ctia quang phd 1a do sw chuyén mau vo tir xanh

sang mau vang. Sy dich chuyén ctia quang phé trong
pham vi NIR duoc gay ra boi nhimg thay d6i trong s
hap thu va tan xa bén trong, c6 lién quan dén nhimg
thay ddi vé tinh chat hoa ly cua trai cay.

3.3. M6 hinh héa tuong quan kha ning hdp thu
quang phé can héng ngoai va dic tinh bén trong cta
trai chudi

Tuong quan ctia ham luong duong khir gitta mau
chudn va mau udc lwong duoc thé hién trong hinh 5.
Heé so6 twong quan trong moé hinh duong chuin duong
khtr R? 1a 0,843 > 0,8 (hé s6 chap nhan duong chuin
theo khuyén cdo ctia nha san xuat thiét bi). Tuong
quan ctia ham luong tinh bot gitta mau chudn va mau
udc luong duoc thé hién trong hinh 6. Hé s6 twong
quan trong mo6 hinh dwong chuén tinh bot R? 1a 0,852
> 0,8 (he s6 chdp nhan duong chuin theo khuyén céo
clia nha san xuat thiét bi). Tién hanh kiém tra mo
hinh twong quan, st dung bdo mau chudi & cac do
chin khac nhau. St dung v6i chudi st tai cac vuon
khéac trong tinh Long An v6i khoang ngay tudi trong
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viung khao sat (98-104 ngay). Tién hanh kiém tra mo
hinh dé danh gia phuong phap. Méi mau chudi tién
hanh Test model 4 1an dé 14y gia tri trung binh. Panh
gia su khac biét giita ¥ va p bang phan phéi Student
voi bac tw do 3, cho thdy, gia trit,, < t5.5 s, do do su

khac biét gitta % va p la do sai s6 ngau nhién.

Két qua duoc thé hién & bang 3, 4, 5 va 6.

Bang 3. Két qua bién thién ham luong tinh bét trung

binh (%) bing phuong phap héa sinh

Nhom | Naiy | DS
Chuoi xanh 9899 | 37,82 0,191
Chuoi wong 99-100 | 27,9 0,367
Chuoi chin 100-102 | 11,93 0,331

Chuoi qua chin | 102-103 | 2,614 0,26

Béng 4. Két qua Test model ham luong tinh bot (%)

bang phuong phap can héng ngoai

, . Trung Do lech

Nhom Ngay | pinh# | chuan S,
Chudixanh | 9899 | 37,62 | 0,092
Chudiuong | 99100 | 272 1,009
Chudichin | 100102 | 1257 | 0,663
Chuctcodom | 165103 | 2504 | 0,085

nau

Bang 5. Két qua bién thién ham lheong duong khix
trung binh (%) bing phuong phap héa sinh

, . Trung bo lech
Nhom Nedy binh p chuén S,
Chuoi xanh 9899 1,62 0,191
Chuéi vong 99-100 6,80 0,378
Chudi chin 100-102 13,17 0,067
Chuoico | 49103 | 18,66 0,253
dom nau

Béng 6. Két qua Test model ham lueong duong khir
(%) biang phuong phap can hdng ngoai

. . Trung | Doléech

Nhém Ngay binh ¥ | chuinS,
Chuoi xanh 9899 1,842 0,09
Chuoi wong 99-100 6,33 0,236
Chuéi chin 100-102 | 12,96 0,214
Chuoi c6 @6m nau | 102-103 | 18,37 0,122

banh gia su lap lai gitra cac gia tri cia cac két
qua do duoc bang phuong phap hoéa sinh va két qua
do duoc bang thiét bi can hong ngoai cam tay bang
phan phai Fisher. Thyc hién tinh tri s6 F,, va dem so
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voi F,, O xac sut dang xét, voi P=0,95. Két qua cho
thay F,, < F(0,05; 3; 2). Do d6 06 lap lai ctia hai
phuong phap hda sinh va st dung anh sang can hong
ngoai la nhu nhau.

Estimated Values

Known Values

Hinh 5. M6 hinh trong quan duong khix

Estimated Values
v ~

Known Values

Hinh 6. M6 hinh tuong quan ham luong tinh bot
4. KET LUAN

Nghién ctru da xay dung duoc co so dir liéu vé
su thay déi mot s6 thanh phan co ban trong chuéi st
theo thoi gian tir sau khi thu hoach. Cac bién déi vé
ham luong tinh bot va duong khir ctia chudi c6 lien
quan chat ché dén sy bién d6i tinh chat cdm quan
ctia chuéi str vé mau sic vo va do ctimg. St dung thiét
bi do cam tay dua trén phé can hoéng ngoai cé thé du
doan twong doi chinh xac dac tinh bén trong bao
gom duong khir va ham luong tinh bot ctia chuéi voi
do lap lai va @0 dang tuong duong voi phuwong phap
phan tich hoéa sinh. Tt do6, dua trén co s¢ dit lieu vé
moi tuong quan gitta ham luwong tinh bot, ham luong
duong khir voi do chin ctia chudi, diing phé can héng
ngoai c6 thé uwoc luong do chin cta chudi st chi
trong vai phut ma khong can phai pha hiy mau. Két
qua cta nghién ctru nay c6 thé 1am tién dé cho cac
nghién ctru vé phan tich nhanh khong phé huy trong
coéng nghé sau thu hoach rau qua.
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RAPID NANALYSIS OF THE INTERNAL CHARACTERISTIC OF BANANA
(Musa paradisiaca var. Awak) USING NIR

Chau Tran Diem Ai!, Dao Thi Ngoc Anh!, Huynh Tien Phong!, Phan Ngoc Hoa!
1Ho Chi Minh city University of Technology — Viet Nam National University HCMC

Summary

The internal characteristic of bananas (Musa paradisiaca var. Awak) is examined by chemical composition
analsyis, sensory evaluation of peel and physical methods using near infrared light spectrum. The
apprarance including color of peels, banana aroma from vary stage of maturity had a correlation to the
starch content and reducing sugar content in bananas. Bananas at 98-day maturity have high starch content.
The received spectrum recorded using the near infrared light in the wavelength range of 740 - 1070 nm
showed a good correlation between infrared spectrum and starch and reducing sugar content in bananas
with correlation coefficients 0.843 and 0.852, respectively. This correlation led to set up a new tool to
estimate the internal charateristic of bananas during harvest and post harvest hanling.

Keywords. Musa paradisiaca var. Awak, NIK, near infrared specstrum, banana ripening.
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KHAO SAT ANH HUGNG CUA B0 CON VA
LUONG BUONG BO SUNG DEN QUA TRINH LEN MEN
GIAM VANG TU XO MIiT (Artocarpus heterophylius)

TOM TAT

Téng Thi Anh Ngoc!, Nguyén Vin Thanh?

Muc dich chinh ctia nghién ctru nay la khdo sat qua trinh lén men gidm tir xo mit (Arfocarpus
heterophyllus) giong Thai Lan. Nghién ctu tién hanh khao sat anh hudéng cta do con 4, 6, 8 va 10%) va
ham luong duong bé sung (0, 25, 50 va 75 g/L) trong dich 1én men ban dau dén qua trinh 1én men gidm
vang tir xo mit. Két qua nhan thdy khi b6 sung vao dich 1én men v6i mat s6 vi khuin Acefobacter aceti va
Acetobacter pasteurianum ban dau khoang 10° CFU/mL thi d¢ con ban dau 1a 6% va b6 sung duong voi ham
luong 50 g/L sé thich hop cho qua trinh 1én men gidm dat hiéu suit lén men cao (dat 86,9+3,53%). Cu thé,
san phdm thu dugc c6 ham luong axit sinh ra cao (4,08%) va ham luong cén sét thap (0,93%) sau 42 ngay lén
men. Ngoai ra, két qua nghién cttu cho thay su twong quan cao y nghia (p<0,01) gitta ham lugng axit axetic
sinh ra, pH va ham luong ethanol con sot lai trong dich 1én men. Thém vao d6, két qua cam quan ciing cho
thdy san phdm gidm vang tir phu phdm xo mit c6 kha ning cao dé san xuit tng dung trong thuc té nham
tao ra san phdm gia tri gia ting va gép phan lam gidm 6 nhiém moi trueong.

Tt khoéa: Axit axetic, do con, duwong saccharose, gidim vang, xo mit.

1. M0 BAU

Gidm 13 san phdm ctia qua trinh chuyén hoa
ruou etylic (ethanol) thanh axit axetic duéi tac dung
ctia vi khudn Acetobacter spp. voi cac loai ruou, ruou
vang va ruou nudc ép hoa qua. T xua, gidm da duoc
stt dung nhiéu trong cac nén 4m thuc chau A va chau
Au. Gidm duoc biét dén trén toan thé giéi nhu mot
loai gia vi hay tac nhan b4o quan thuc phdm. Gidm
duoc san xuat tir nguyén liéu c6é nguon goc nong
nghiép, chia tinh bot, duong hoac chia ca tinh bot
va duong do qua trinh lén men doi, tao con va axit
axetic (Horiuchi et al, 1999), hoac duoc san xuat ti
cac nguyeén liéu chira ethanol nhu cac loai ruou (Li va
Tan, 2009). Tuy thudc vao nguyén liéu 1én men ban
d4au ma gidm c6 mui, vi ciing nhu mau sac khac nhau
(Raspor va Goranovi¢, 2008). Giam lam tit gao nép cé
vi ngot hon vi c6 nhiéu dextrin va oligosacharit con
lai trong san pham; gidm lam tir gao trong hon vi ¢ it
ham luong protein va tap chat trong gao, gidm lam tu
cac loai qua khac nhau c6 huong vi khac nhau cia
qua (Chen, 2000; Li va Tan, 2009).

' B6 mon Cong nghé Thuc pham, Khoa Nong nghiép,
Truong Dai hoc Can Tho

?Vién Nghién ctru va Phat trién Cong nghé sinh hoc,
Trudong Dai hoc Cén Tho

Email: ttangoc @ctu.edu.vn

Mit (Artocarpus heterophyllus) duoc trong phé
bién & déng bang song Ciru Long, tuy nhién, phan
thit qua (&n duoc) chi chiém 28,2%, phan phé phu
pham trong do c6 xo mit chiém khoang 25% (Nguyén
Thi Thu Sang, 2010; Tong Thi Anh Ngoc et al, 2018).
Vi vay, viéc tan dung phu ph4dm 1a can thiét, nhat 1a
cac phé phu pham c6 gia tri stt dung cao dé tao ra
cac san phdm gia tri gia tang, gép phan lam giam
thiéu 6 nhiém moi truong. Theo Téng Thi Anh Ngoc
et al (2018), duong trong xo mit Thai chiém
10,32+0,6% va chiém 64,5% trong tong chat kho hoa
tan. Do d6, xo mit c6 thé duoc tan dung dé lén men
ruou tir d6 1én men ti€p tao san phadm gidm vang.

Voi muc dich xé4c dinh cac thong so thich hop
cho qua trinh lén men gidm vang tir Xo' mit, nghién
ctru tién hanh khao sat ham luong ethanol (d6 con)
va ham luong duong bé sung ban dau thich hop cho
qua trinh lén men tir hai giong vi khuin Acetobacter
aceti va Acetobacter pasteurianum dé tao ra san
phdm gidm vang c6 chat luong va mui vi dic trung.

2. PHUDNG TIEN VA PHUONG PHAP NGHIEN CUU

2.1. Chuén bi méu thi nghiém

Nguén nguyén liéu xo mit stt dung trong nghién
ctu duoc thu nhan tit Cong ty TNHH MTV The Fruit
Republic (16 B15-1, duong 1A, Khu cong nghiép
Hung Pha 1, phuong Tan Pha, quan Cai Rang, thanh
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pho Céan Tho). Nguyen lieu mit trai sau qua trinh ché
bién tai nha may c6 phan phu phidm gém xo mit va vo,
sau khi van chuyén vé phong thi nghiém duoc so ché,
chon 14y phan xo mit (bao gom ca phan phu phdm la
mui mit néu cd), rita so bo va dé rao sau dé tién hanh
xay nhuyén xo mit voi nuoc (ti l¢ 1:2), b6 sung
enzyme pectinase voi ham luong 0,04% va thay phan &
nhiét do phong trong 60 phut. Sau thily phan, tién
hanh loc thu ldy dich qua dé tién hanh thi nghiém.

2.2. Phuong phap bé tri thi nghiém
221 Lén men ruou

Dich lén men duoc diéu chinh bang cach bd
sung duong saccharose (Bién Hoa, Viet Nam) vao
dich loc xo mit dén 23°Brix va diéu chinh gia tri pH
4,0 bang axit xitric (Trung Quéc). Thanh trung dich
qua bang NaHSO, vé6i ham luong 122 mg/L trong 2
gid. Sau do, b6 sung ndm men Saccharomyces
cerevisiae thwong mai (Saf-instant, Mexico) voi ti 1é
0,06%. Qua trinh lén men duoc tién hanh & nhiét do
phong trong thoi gian 9 ngay (Tong Thi Anh Ngoc et
al, 2018).

2.2.2. Lén men gidm

Ruou xo mit sau khi lén men dugc tién hanh
chiét ruou va pha loang dé diéu chinh nong do ruou
& cac muc 4, 6, 8 va 10% va bd sung thém duong
saccharose v6i ham luong 50 g/L. Tiép theo, cho
sinh khoi ctia giong vi khuan Acefobacter aceti va
Acetobacter pasteurianum (duoc phan lap va tuyén
chon tir gidm an & qui mo6 nong ho tuong tmg tai Can
Tho va Vinh Long, dinh danh bang cach giai trinh tu
gen 16S rRNA va duoc cung cap boi Vien Nghién ctru
va Phat trién Cong nghé Sinh hoc, Truong DPai hoc
Can Tho) theo ti le 1:1 va ching vao mau thi nghiém
voi mat s6 ban dau 1a 10° CFU/mL. Qua trinh lén
men giam duoc thuc hién & nhiét do phong va theo
doi trong 42 ngay. Sau qua trinh lén men, thong so6
d6 con toi vu cua thi nghiém duoc lua chon dé tién
hanh thi nghiém khao sat anh huéng ctia ham luong
duong saccharose bé sung dén qua trinh lén men.
Ham luong duong saccharose bé sung ban dau duoc
thay déi & cac muc 0, 25, 50 va 75 g/L.

S6 mau duoc bo tri trong moéi thi nghiém 1a 84 mau
voi 3 1an 1ap lai. Thé tich méi don vi mau la 250mL.

2.3. Phuong phap phan tich

+ Ham luong axit tong (tinh theo axit axetic, %):
x4c dinh bang phuong phap chuin do véi NaOH

100

0,IN vé6i chat chi thi mau phenolphtalein (TCVN
4589:1988).

+ Ham luong con soét (%): stt dung phuong phap
chung cat (Nguyén Dinh Thuong va Nguyén Thanh
Hing, 2007) va xac dinh do con bang cén ké (0-32%,
Viét Nam) va nhiét do ctia dung dich bang nhiét ké
(0-100°C, Viéet Nam) tai thoi diém xac dinh do con,
sau d6 tra bang nhiét do va do con twong tng (TCVN
8008:2009) dé biét duoc nong do ethanol trong dung
dich & diéu kién tiéu chuan (20°C).

+ pH: duoc do bang pH ké (Vernier, My).

+ °Brix: duoc do bang chiét quang ké (0-32°Brix,
Milwaukee, Rumani).

+Ti trong: duoc do bang ti trong ké (Viét Nam).

+ Hieu suat (%) ctia qua trinh 1én men 1a ty so
ctia luong san pham thuc té va ly thuyét.

+ Danh gia cdm quan: san phdm gidm vang xo
mit sau lén men voi cac thong sé toi vu tir thi nghiém
duoc thanh trung & 70°C trong 15 phut va tién hanh
danh gia cam quan theo phuong phap danh gia thi
hiéu nguoi tiéu diung, st dung thang Hedonic 9 diém
(Villanueva va Da Silva, 2009) dé danh gia muc do ua
thich doi voi san phdm, tuong tng theo muic do ua
thich ting dan tir 1 diém dén 9 diém (tir hoan toan
khong thich dén cuc ki thich). S6 luong cam quan
vién la 14 nguoi.

2.4. Phuong phép xtt ly s6 liéu

S6 lieu thé hién dudi dang trung binh + do lech
chudn. So liéu duoc tinh toan thong ké thong qua
phan tich phuong sai tir chuong trinh Statgraphics
Centurion 15.1 v6i su kiém tra mitc y nghia ctia cac
nghiém thic qua LSD (Least Significant Difference)
va hé so twong quan Spearman mo ta mdi tuong quan
gitta cac s6 liéu & muc y nghia 1% theo chuong trinh
thong ké SPSS 20 (IMB Inc, III., USA). S6 liéu duoc
tinh toan va vé d6 thi thong qua chuwong trinh
Microsoft Excel 2013.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia @6 cén ban ddu dén qua
trinh 1én men gidm vang tir xo mit

3.1.1. Anh hudng ciia dé cén ban ddu dén ham
lirong axit sinh ra va pH cua djch lén men

Sau 9 ngay lén men, ruou xo mit tao ra c6 ham
luong ethanol 1a 13,33+0,61%, ham luvong duong sot la
1,6+0,77% duoc st dung cho qua trinh Ién men tao
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gidm vang. Két qua khao sat anh huong cta do coén
dén ham lwong axit sinh ra va pH cua dung dich
trong qua trinh 1én men duwoc thé hién & hinh 1.
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Hinh 1. Ham lugng axit sinh ra va sy thay d6i pH
trong qua trinh 1én men gidm

Két qua cho thay do con ban dau 4 va 6%, ham
luong axit khong thay ddi dang ké sau 21 ngay dau
lén men trong khi & do con 8 va 10% ham luong axit
khong thay ddi sau 28 ngay. Tai thoi diém d6 vi sinh
vat dang thich nghi v6i moi truong, hoat dong chua
manh nén ham lwong axit sinh ra it (Brock va
Madigan, 1991). Theo Seyram et al. (2009), su khoi
d4au ctia qua trinh hinh thanh axit axetic c6 lién quan
dén su tang truong du sinh khoi dé bat dau qua trinh
chuyén hoa ethanol thanh axit axetic. Nhin chung, tir
ngay 21 dén ngay 42, ham luong axit tmg v6i cac mau
lén men & do con 4, 6, 8 va 10% tang lan luot 1a 2,04,
3,44, 1,67 va 0,67%. Theo d6, sau 42 ngay lén men
mau lén men & d6 cén 6% c6 ham luong axit cao y
nghia 1a 4,03% so v6i cac mau & cac do con 4, 8 va 10%
c6 ham luong axit twong tng la 2,54, 1,94 va 0,92%
(p<0,05). Két qua trong nghién ctru ciing twong dong
voi nghién ctu vé diéu kién lén men gidm vang tir
chuoi gia va khoai lang tim cé do cén ban dau tuong
ung 1a 5 va 5,5% (Nguyén Thi Mai Hién va Nguyén
Minh Thay, 2014; Nguyén Thi My Tuyén et al,
2016). Theo Nguyén Ditc Luong et al (2004), nong
do ruou thap kich thich su sinh truéng va phat trién
ctia vi khuén, axit sinh ra nhiéu. Tuy nhién, néu ham
lwong con qua thap sé khong du co chat cho vi khuin
axetic hoat dong dé ti€p tuc sinh ra axit axetic.
Nguoc lai, & ham luwong ethanol ban dau cao (4o con
8 va 10%) lam giam su phat trién ctia vi khuén do tinh
khang khuén cta ethanol (Lea, 1989). Két qua nay
twong dong voi nghién ctru ctia Zahoor et al (2006)
khi cting cho thay & ham luong ethanol 10%, vi khuin
A. acetibi ttc ché va luong axit sinh ra rat thap. Bén
canh d6, pH ctia dich 1én men ciing giam tuong tmg

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2019

voi su tang cla luong axit axetic tao thanh trong
dung dich. Sau 42 ngay 1én men, pH ctia dung dich &
cac do con 4, 6, 8 va 10% twong tng 1a 3,24, 3,15, 3,32
va 3,53. Két qua ctia nghién cttu nay ciing cho thay
st twong quan cao gitra ham lwong axit sinh ra va pH
cta dung dich (r=-0,807) trong qua trinh 1én men.

3.1.2. Anh huéng ciia do con ban ddu dén ham
lirong con sot trong dich Ién men

Con s6t (%)

() T T T T 1

0 714 21 28 35 4angay
==("'0n 4% == ("0n 6%

Hinh 2. Ham luong cén sé6t trong qué trinh 1én men
gidm

Két qua cho thidy ham luong ethanol con lai
trong dung dich gidm dan theo thoi gian lén men
(Hinh 2) cung voi su ting dan ctia ham luong axit
(Hinh 1), diéu d6 ching to6 vi khuan axetic da st
dung ethanol dé gia taing mat so va oxy hoa ethanol
thanh axit axetic. Theo Valli ef al (2006), trong qua
trinh 1én men gidm, vi khudn Acetobacter tham gia
vao qua trinh oxy hoa sinh hoc chuyén hoa ethanol
thanh axit axetic 12 do su két hop ctia enzymes
alcohol dehydrogenase va aldehyde dehydrogenase.
Sau 42 ngay lén men, ham luong con sét clia mau lén
men & do cén ban dau 4, 6% lan luot 1a 1,10 va 1,23%
va cung thap y nghia & mtc 5% so voi hai mau lén
men & do cén 8 va 10% (twong tng 1a 3,97 va 7,53%).
biéu nay cho thdy, do cén ban dau cao sé tc ché su
phat trién cta vi khudn axetic va mot phan ruou
khong duoc oxy hoa thanh gidm do d6 ham luong
ethanol con lai cao (Lwong Pitc Pham, 2010). Trong
lén men gidm, lwong con sot co tac dung tc ché su
téng hop enzyme oxy hoa axit axetic va mudi axetat
(Nguyén Duc Luong et al, 2004). Theo Mas et al
(2014) thi luong con t6i da cho phép con sét lai sau
qua trinh lén men 1a 1,5%. Do d06, qua trinh 1én men
giam duoc dé nghi 1a 42 ngay.

3.1.3. Anh hudng ctia do con ban ddu dén °Brix
va ti trong cua djch Ién men

101



KHOA HOC CONG NGHE

Su thay d6i cta °Brix va ti trong ctia dung dich
trong qua trinh 1én men twong tmg voi dd con ban
A

°Brix
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Hinh 3. Su thay d6i °Brix (A) va ti trong (B) cia dich 1én men

Két qua cho thdy trong giai doan dau ctia qua
trinh lén men, °Brix thay d6i khong dang ké (Hinh
3A). Tir ngay 21 dén ngay 42, °Brix ctia mau lén men
ung voi do con ban dau 4, 6, 8 va 10% gidm lan luot 1a
3,73, 3,2, 4,0 va 3,07%. Mat khac, °Brix con lai cia cac
mau lén men & do coén 4 va 6% cung thap y nghia so
voi hai mau lén men & do con 8 va 10% sau 42 ngay
léen men (p<0,05). Két qua trong nghién cttu nay co
thé 1a do vi khudn Acetobacter da st dung ethanol &
giai doan dau dé phat trién tang mat so thay vi st
dung duong trong dung dich (Hinh 2 va hinh 3A), vi
ching oxy hoa ethanol dé dang hon duong (Gullo va
Giudici, 2008).

Ti trong cta dich 1én men c6 xu hudéng giam
tuong tr nhu st gidm ctia °Brix (Hinh 3B), diéu nay
cho thay ham luong duong con lai trong dung dich 1a
yéu to quyét dinh lén ti trong thay vi ham luwong
ethanol va ham luong axit. Boi vi, trong qua trinh 1én
men giam, su gidm dan cta ham luong ethanol va su
tang dan ham luong axit axetic trong dung dich déu
dan dén su ting cua ti trong dung dich, trong khi suw
giam ctia ham luong duong trong qua trinh 1én men
lai kéo theo su giam ti trong ctia dung dich. Sau 42
ngay lén men, ti trong ctia dung dich & cac do con 4,
6, 8 va 10% lan luot 1a 0,098, 0,094, 1,007 va 1,011.
Theo Adebayo-Oyetoro et al (2017), ti trong cua
gidm qua dao dong tir 1,000 dén 1,060. Su khac biét
nay trong ti trong c6 thé do luong con soét cta dich
lén men trong nghién ctru van con cao & cac do con 4
va 6%, voi luong con sot twong ung 1a 1,10 va 1,23%
sau qua trinh lén men.

3.1.4. Anh hudng ciia do con ban déu dén hi¢u
suat lén men

102

Qua trinh lén men gidm cho thay, mau lén men
& do con ban dau 4, 6, 8 va 10% tuong tmg c6 hiéu
suat sinh téng hop 1a 82,7, 89,4, 41,1 va 24,7%. Doi voi
nong do con 6% cho ham luwong axit sinh ra cao
(4,03%) va cho hiéu suat lén men cao (89,4%). Theo
Ilha et al (2000) cho rang trong san xuat cong
nghiép néu hiéu suét dat trén 76,7% thi qua trinh nay
duoc xem 1a c6 hiéu qua vé mat kinh t€ nén c6 thé
thdy nong do coén 6% thi phu hop cho qua trinh len
men giam.

3.2. Anh huong ciia ham luong duong
saccharose b8 sung dén qué trinh lén men gidm
vang tir X0 mit

Theo Gullo va Giudici (2008), cac chi cua vi
khuan Acetobacter va Gluconacetobacter oxy hoa
ethanol dé dang hon duong trong khi Gluconobacter
spp. oxy hoa duong dé dang hon ethanol, do do
Acetobacter c6 thé oxy hoa ethanol thanh axit axetic
ma khong can bé sung duong. Tuy nhién, duong
hién dién trong qua trinh lén men gidm ciing c¢6 anh
huong dén gia tri cdm quan ctia san pham.

321 Anh huong cua ham luong  duong
saccharose bo sung dén ham luong axit sinh ra va
PH cua dich lén men

Két qua thé hién su thay doi cia ham luong axit
va pH cta dung dich trong qua trinh 1én men & hinh
4 cho thay ham luong duong b6 sung c6 anh huong
dén luong axit axetic sinh ra trong dung dich, dan
dén su thay doi twong tmg ctia pH dung dich. Sau 42
ngay lén men, cac mau lén men v6i ham luong duong
b6 sung 50 va 75 g/L véi ham luwong axit sinh ra lan
luot 1a 4,08 va 4,15% va cling cao y nghia so voi mau
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lén men khong bé sung duong va mau bd sung
duong véi ham luong 25 g/L ¢6 luong axit sinh ra
tuong tmg 1a 1,04 va 2,59% (p<0,05). O’ mau khong b6
sung duong, ham luong axit sinh ra thap nhat va
khac biét so voi cac nghiém thic con lai (p<0,05).
Két qua nay cho thay, duong la ngudn cacbon li
teong cho vi khuan axetic (Gullo va Giudici, 2008),
khi tang ham lwong duong thi téc do va luong axit
axetic sinh ra ciing ting, tuy nhién néu luong duong
b sung vao qua nhiéu sé lam giam ham luong axit
axetic sinh ra (Nguyén Thi My Tuyén et al, 2016).
Két qua thong ké ciing cho thay su twong quan cao y
nghia (r=-0,942) gitta ham luong axit axetic sinh ra
va pH cta dung dich trong qua trinh 1én men.
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Hinh 4. Ham lugng axit sinh ra va sy thay d6i cia pH
trong qua trinh 1én men gidm

322 Anh huong ciua ham leong duong
saccharose bo sung dén ham lrong con sot trong
dich lén men

Két qua khao sat anh huong ctia ham luong
duong bé sung dén ham luong con sot trong qua
trinh lén men duoc thé hién & hinh 5.
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Hinh 5. Ham lugng cén sét trong qua trinh 1én men
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Két qua cho thdy ham luong duong bé sung co
anh hudng dén su thay déi do con trong qua trinh lén
men. Sau giai doan thich nghi cta vi khuin, do con
bat dau gidm manh, dac biét doi voi cac mau cé bd
sung duong. Cu thé sau 42 ngay lén men, ham luong
con sot trong dich 1én men cta cdc mau bé sung
duong voi ham luong 0, 25, 50 va 75 g/L lan luot la
3,83, 2,27, 0,93 va 0,83%. Mau lén men khong b6 sung
duong c6 ham luwong con sot cao va khac biét y nghia
so voi cac nghiém thirc con lai (p<0,05). Diéu nay
chirmg t0 & mau lén men khong c6 b sung duong vi
khuan phat trién kém, chuyén hoa cham nén ham
lwong axit axetic sinh ra it (Hinh 4), do d6 ham luong
ethanol con lai trong dung dich cao hon. Két qua
phan tich mat s6 vi khuén axetic & ngay 28 trong cac
mau lén men v6i ham luong duong 0, 25, 50 va 75
g/L lan luot 1a 6,1+0,39, 13,9+0,81, 16,2+0,25 va
15,5+0,99 log CFU/mL trong khi mat s6 vi khuidn
axetic & ngay 0 1a 5,7+0,39 log CFU/mL (s6 lieu
khong trinh bay). Két qua thong ke ciing cho thay su
tuong quan y nghia gitta ham luong axit sinh ra va
ham luong cén so6t trong dich 1én men (r=-0,954).

323 Anh huong cua ham Iwong duong
saccharose bo sung dén do Brix va ti trong cua dich
lén men

Két qua thé hién & hinh 6 cho thdy, ham luong
duong bo sung co anh huong dén sy thay ddi °Brix
va ti trong cta dung dich. O ngay 0, °Brix clia cac
mau voi ham luong duong bé sung 0, 25, 50 va 75
g/L lan luot 1a 3,80, 6,00, 8,40 va 10,40%. Trong 14
ngay dau, do Brix gidm it, nhung dén ngay 28, mau
b6 sung duong voi ham luong 50 g/L va 75 g/L
tuong tng co °Brix giam 3,07 va 3,40%, trong khi d6
mau khong bé sung duong va mau bo sung voi ham
luong 25 g/L thi °Brix giam 2,07 va 2,93% so v6i ngay
0. O ngay 42, °Brix con lai ctia mau b8 sung voi ham
luong duong 75 g/L 1a cao nhat (4,13%) va mau
khong bé sung duong 1a thap nhat (1,40%). Co thé
thay rang b6 sung duong véi ham luong tang dan
lam tang toc do phat trién cta vi khuin, °Brix giam
nhanh hon nhung °Brix con lai ciing cao hon. Két
qua thong ké cho thdy °Brix con lai sau qua trinh lén
men clia mau lén men bé sung duong voi ham luong
25 g/L va 50 g/L khong khac biét co y nghia thong
ke & mitc 5% va khac biét y nghia so v6i mau lén men
khong c6 bé sung duong va b sung duong véi ham
luong 75 g/L.

103



KHOA HOC CONG NGHE

°Brix

” T T T T 1

0oL T34 BlspgR8 o By 42 MW

1,0300 -
1,0200 4

—

1,0100 A
g.0000 ~S
59900
0.9800
(),gn()()l T T T T 1
0 7 14 21 28 35 4mgay
-0gl  —425gL

Hinh 6. Sy thay d4i °Brix va ti trong ctia dich 1én men

Hinh 6 ciing cho thay su giam cta ti trong dung
dich theo thoi gian 1én men & cAc ham luong duong
b6 sung khac nhau, twong tng véi sy thay déi °Brix
ctia dung dich. Cac mau lén men voi ham luong
duong b6 sung cang nhiéu thi ti trong cta dung dich
cang cao. Sau ngay 42, ti trong cao nhat (0,996) tng
vOi mau b sung voi ham luong duwong cao nhat 1a 75
g/L, twong tu ti trong thap nhat (0,982) ing véi mau
khong b6 sung duong. Két qua phan tich thong ké &
ngay 42 cho thy ti trong ctia dung dich & cac mic do
duong bo sung khac nhau déu khac biét c6 y nghia
thong ké & mitc 5%. Két qua ciing cho thiy co su
tuong quan cao y nghia gitia ti trong va °Brix cta
dung dich (r=-0,968) trong qua trinh lén men. Diéu
nay ciing cho thay ton tai moi lien hé mat thiét gitta
su thay d6i ham luong duong trong dung dich va ti
trong ctia dung dich.

3.2.4. Anh hudng cia ham luong duong bé sung
ban ddu dén hiéu suat Ién men

Hiéu suat ctia qua trinh lén men gidm it bi anh
hudéng hon bdi ham luong duong ban dau bé sung so
v6i @6 con. O ham luong duong bé sung 25, 50 va 75
g/L hiéu suat lén men tuong tng 1a 74,2; 84,4 va
84,7% cao hon so voi mau doi ching (53,8%). Ham
luong duong bo sung 50 g/L duoc dé nghi cho qua
trinh lén men gidm vi li do kinh té.

Cdm quan san pham: San pham gidm vang tir xo
mit sau khi 1én men 42 ngay véi do cén ban dau 6% va
ham luong duwong bé sung 50 g/L duoc danh gia cam
quan vé muc do wa thich ctia nguoi tieu dung doi voi
san phdm. Két qua cam quan cho thay san phdm dat
duoc mitc do uwa thich cao véi diém s6 trung binh 1a
6,43 diém, trong khi d6 mau khong bé sung duong
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cling c6 diém s6 trung binh bang 6,43. Két qua nay
khong tuong dong voi nghién ctu ctia Adebayo-
Oyetoro et al (2017) khi diém s6 trung binh ctia mau
giam khong bé sung duong (6,7 diém) cao hon so voi
mau c6 b sung duong (6,1 diém). Két qua trong
nghién cttu nay cho thdy mtc d6 wa thich cta cac
cam quan vién doi voi san phdm tir hoi thich dén
thich. Diéu nay ciing cho thdy, san phdm gidm vang
lén men tir xo mit c6 kha nang dé san xuat trong thuc
té va dap ung nhu cau ctia nguoi tieu dung vé mot
san phdm mai c6 huwong vi dac trung va chat luong
dat yéu cau.
4. KET LUAN

Ham luong ethanol ban dau va ham luong duong
b6 sung c6 anh hudéng dén qua trinh lén men gidm
vang tir xo mit. Véi mat so vi khudn Acetobacter aceti
va Acetobacter pasteurianum bd sung ban dau trong
dich 1én men 1a 10° CFU/mL, ham luong ethanol ban
dau 6% va ham luong duong bé sung 1a 50 g/L cho
chat lwong gidm vang tot voi ham luong axit axetic
sinh ra cao (4,08%) dat tiéu chuin vé giam va ham
luong con sot thap (0,93%). Thém vao do, nghién ctru
cling tim thdy méi twong quan cao gitta ham luong
axit axetic sinh ra, pH va ham luong ethanol con sot
lai trong dich léen men (p<0,01). Két qua cam quan
cho thay san phdm gidm vang xo mit c6 kha ning
cao dé tré thanh san phdm tng dung trén thuc té.
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INVESTIGATION OF ALCOHOL WITH SUCROSE CONTENT ON VINEGAR FERMENTATION FROM
RAGS OF JACKFRUIT (Artocarpus heterophyilus)

Tong Thi Anh Ngoc!, Nguyen Van Thanh?

!Department of Food Technology, Department of Agriculture, Can Tho University

?Institute of Biotechnology Research and Development, Can Tho University
Summary

The main objective of this study was to investigate the process of vinegar fermentation from rags of
jackfruit. The vinegar fermentation was performed at alcohol content of 4.0-10.0% produced from rag of
jackfruit supplied with sucrose content of 25-75 g/L. The results showed that alcohol of 6% and sucrose
content of 50g/L initially fermented with Acetobacter aceti va Acetobacter pasteurianum of 10° CFU/mL
were given the highest yield of vinegar with 86,9+3,53%. In particularly, vinegar products was 4.08% acid
content and alcohol residue of 0.93% after 42 days of fermentation. Additionally, a strong correlation was
observed between acid content - pH and acid content — alcohol residue. Based on sensory evaluation,
vinegar fermented from the rags of jackfruit can be potential application in processing in order to produce
higher value-added products as well as solve partly the environmental pollution issues.

Keywords: Acetic acid, alcohol, rags of jackfruit, sucrose, vinegar.
Nguoi phan bién: TS. Tran Thi Mai
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ANH HUOGNG CUA LIEU LUONG PHAN CHUONG DA QUA
XU LY HAM BIOGAS BEN SINH TRUGNG, PHAT TRIEN
VA NANG SUAT CUA GIONG DAU TUONG BT 2008
TAI HUYEN CAM THUY, TiNH THANH HOA

Tong Vin Giang?, Tran Thi Huyén?!, Tran Thanh An?, Tran Thi Thanh Binh¥

TOM TAT

Bai bao trinh bay két qua nghién cttu 4nh huéng ctia phan chudng da qua xtt Iy him biogas dén sinh truéng,
phat trién, nang suit ctia giong dau twong DT 2008 tai huyén C4m Thdy, tinh Thanh Hoéa. Thi nghiém duoc
bo tri theo kiéu khéi ngau nhién day d (RCBD) véi 4 cong thitc, 3 1an nhéc lai: Cong thirc 1 (d6i ching):
Nén phan vo co (40 kg N + 60 kg P05 + 40 kg K,0/ha) + 0 t4n phan chudng; cong thic 2: Nén phan bon vo
co + 6 tan phan chuéng; cong thitc 3: Nén phan vo co + 8 tin phan chudng; cong thuc 4: Nén phan vo co + 10
tan phan chuong. Két qua nghién cttu cho thiy & cong thitc 3 (Nén phan vo co + 8 tdn phan chudng/ha) cay
dau twong DT 2008 trong sinh trudng, phat trién tot va cho nang suét cao nhat (2,401 tin/ha).

Tt khoa: Cam Thiy, phan chudng, diu tuong PT2008, sinh trudng, nang suat.

1. BAT VAN BE

Thuc hién mo6 hinh chén nuéi lon ngoai khép kin
chit dong nguyén liéu thixc an & nhing trang trai co
dién tich dat rong gitp nguoi dan chtt dong duoc con
giong va nguon thirc dn duoc cung cap tai chd. Trong
d6, str dung phan chuong da qua xt Iy ham biogas tai
cac trang trai nuoi lon khép kin dé trong dau tuong
cung cép thuc an tai ché cho lon vira khong gay 6
nhiém moi truong xung quanh, vira cung cap thtc an
chat luong dam bao ca vé so luong va chat luong cho
dan lon giup trang trai thuan loi trong quan ly va toé
chttcc chan nuoéi ddm bao an toan sinh hoc. Phan
chuong thi nghiém da qua xt Iy ham biogas 1a nguon
phan nguyén liéu sdn c6 & cic trang trai chan nudi
lon. Giong DT2008 1a gidng dau twong trién vong,
sinh trudng khée, kha ning chong chiu han, ung,
man, cac loai bénh ndm (gi sat, swong mai, phin
trang...) kha, thich tng rong [1, 3].

Voéi muc tiéu stt dung phan chuéng da qua xt ly
ham biogas dé trong giong dau twong DT2008 cho
cac trang trai chan nuoi chit dong ngudn nguyén liéu
thttc an, nhém nghién ctu da tién hanh dé tai: Anh
hudng cua phan chuéng di qua xu Iy ham biogas dén
sinh truong, phat trién, mic do nhiém sau bénh hai,
ndng suat giong dau tuong PT 2008 tai trang trai gia

'Truong Dai hoc Hong Ditc, Thanh Hoa
2 Trang trai Lang Ao, CAm Tam, C4m Thuy, Thanh Hoa
? Trung tam Nghién cttu Dong vat dat, DHSP Ha Noi
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dinh ong Tran Thanh An, lang Ao, xa Cim Tim,
huyén Cam Thiiy, tinh Thanh Hoa.

2. VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctru

Giong dau tuong DT2008 duoc chon tao tir to
hop lai PT2001 x HC100, két hop xtt ly dot bién bang
tia gamma (Co%) liéu lwong180 Gy & thé hé F4 biang
phuong phap chon loc pha he, duoc Cuc Trong trot -
Bo Nong nghiép va PTNT cong nhan 13 gidng san
xuat thir theo Quyét dinh s6 385/QD -TT- CCN ngay
28/9/2010.

Phan chuong trang trai lon da qua x& ly ham
biogas tai trang trai ong Tran Thanh An, xa Cim
Tam, huyén C4m Thuy, tinh Thanh Hoa; phan uré,
supe lan, kali clorua.

2.2. Phuong phap nghién ctru

Nghién cttu duoc tién hanh vu xuan 2017 va vu
xuan 2018 tai trang trai 6ng Tran Thanh An, lang Ao,
xa Cam Tam, huyén Cim Thay, tinh Thanh Hoa, tix
thang 2 nam 2017 dén thang 6 nam 2018.

Bo tri thi nghiém: Thi nghiém duoc bo tri theo
khoi ngau nhién day da (RCBD) voi 4 cong thic, 3
lan nhac lai: Cong thic 1 (d6i chimg): Nén phan vo
co + 0 tAn phan chuodng; cong thic 2: Nén phan vo co
+ 6 tan phan chudng/ha; cong thuc 3: Nén phan vo
co + 8 tdn phan chudng/ha/ha; cong thirc 4: Nén
phan vo co + 10 tdn phan chudng/ha. Nén thi
nghiém: 40 kg N + 60 kg P,O; + 40 kg K,O/ha.
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Bon 16t toan bo phan chuong, phan lan, 1/2
luong dam va 1/2 luong kali. Bon thuc 1 14n khi cay
co tir 2 dén 3 1a that: 1/2 luong dam, 1/2 luong kali.

Thi nghiém theo doi 10 cay/cong thirc/1an nhac
lai, cAm coc danh ddu dé co dinh cay theo doi theo
duong chéo goc, dién tich méi 6 thi nghiém 1a 20 m?,
dién tich cac 6 thi nghiém 1a 240 m? Mat do trong
35,7 cay/m? Khoang cach 14 cm x 40 cm x 2
cay/hoc [2, 4].

Chi tiéu theo doi: Kha niang sinh trudong, phat
trién cta cay dau twong DT2008 (Thoi gian sinh
treong, chiéu cao cay, s6 canh cap 1, s6 dot/than
chinh, duong kinh than, chi s6 dién tich 14, muc do
nhiém sau beénh hai; cac yéu t6 cdu thanh nang suat
va nang suit (Qua chic/cay, hat chic/qua, khéi

lwong 1000 hat, nang sudt ly thuyét, nang suat thuc
thu) dau twong BT2008).

S6 liéu duoc xit ly theo chuong trinh phan mém
EXCEL 6.0 va chuong trinh phan mém SPSS 16.0.

3. KET QUA NGHIEN CUU

3.1. Anh huéng ctia phan chuéng da xit Iy qua
ham biogas dén mot sé chi tieu nong sinh hoc ctia
giong dau twong DT2008

Thoi gian sinh trudng chia giong dau tuong
DT2008 & cac cong thirc trong vu xuin 2018 va vu
xuan 2017 déu dao dong trong khoang 91 ngay dén
96 ngay (Bang 1), ngan nhat khi khong stt dung phan
chuong va dai nhat khi st dung 10 tdn phan
chuéng/ha.

Béng 1. Anh hudng ctia phan chuéng da xit Iy qua hdm biogas dén thoi gian sinh truéng ctia giéng dau

tuong DT2008
X ) Tir gieo dén...... (ngay)
Cong thuc . — . : .
Nay mam 31athat | Phan canh ‘ Rahoa ‘ Tao qua Chin

Vu xuan 2018
Cong thuc 1 (B/C) 9 21 29 43 53 92
Cong thirc 2 9 22 32 45 53 M
Cong thirc 3 9 23 34 49 55 95
Cong thic 4 9 24 36 50 57 96

Vu xuan 2017
Cong thuc 1 (B/C) 9 21 28 42 52 91
Cong thirc 2 9 22 31 44 53 93
Cong thiic 3 9 23 33 48 54 M
Cong thic 4 9 24 35 51 56 95

Béng 2. Anh hudéng ctia phan chuéng d4 xit Iy qua hdm biogas dén chiéu cao cay, s6 canh cdp 1, s6 dét/than,
duong kinh than ctia giong dau twong DT2008
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Chi tieu Chiéu caocady | Socanhcap1 | S6 dot/than chinh Duong kinh

Cong thitc (cm) (canh) (dot) than (cm)
Vu xuan 2018

Cong thic 1(B/C) 64,41 3,20 8,51 0,34

Cong thtc 2 72,89 3,56 8,62 0,40

Cong thuc 3 75,50 4,18 8,84 0,49

Cong thac 4 72,45 3,75 8,64 0,43
Vu xuan 2017

Cong thuc 1(B/C) 63,40 3,10 8,41 0,32

Cong thirc 2 71,85 3,43 8,45 0,34

Cong thtc 3 75,35 3,96 8,94 0,48

Cong thuc 4 72,21 3,85 8,53 0,41
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Liéu lwong phan chuong khac nhau c6 anh
huong khac nhau dén dong thai ting truéng chiéu
cao cay, so canh cap 1, s6 dot trén than chinh, duong
kinh than cta gidng dau twong DT2008 (Bang 2).

bong thai ting trudng chiéu cao cay trong vu
xuan 2017 dao dong tit 63,40 cm dén 72,21 cm, & vu
xuan 2018 dao dong tir 64,41 cm dén 75,50 cm. Chiéu
cao cay thiap nhat ¢ cong thirc 1 doi chimg khong
bon phan chudng va chiéu cao cay dat cao nhat &
cong thiec 3 bon 8 tan phan chudng/ha.

S6 canh cap 1 & vu xuan 2017 dao dong tir 3,10
canh dén 3,96 canh, trong vu xuan 2018 dao dong tix
3,20 canh dén 4,18 canh. S6 canh cdp 1 thap nhat &
cong thtee 1 doi chimg khong bén phan chuong va s
canh cap 1 dat cao nhat & cong thiec 4 bon 10 tin
phan/ha.

So6 dot trén than chinh & vu xuan 2017 dao dong
tir 8,41 dot dén 8,94 dot, trong vu xuan 2018 dao
dong tir 8,51 dot dén 8,84 dot. S6 dot trén than chinh
thap nhat & cong thic 1 (d6i ching) khong bon phan
chuong va cao nhat & cong thitc 4 bon 10 tin phan
chuéng da qua xtt ly ham biogas.

Bang 3. Anh huéng ctia phan chuéng da xit 1y qua hdm biogas dén mirc d6 nhim sau bénh hai
clia giong dau twrong DT2008

Cong thiie Ky theo doi Sau duc qua (%) Sau duc than (%) Bénh 16 ¢6 ré (%)

Vu xuan 2018

Cong thiee 1 (B/C) 4,33 3,25 3,12

Cong thic 2 0,64 2,76 1,85

Cong thirc 3 0,43 1,13 1,32

Cong thiic 4 0,52 1,15 1,45
Vu xuan 2017

Cong thiic 1 (B/C) 3,33 3,13 2,13

Cong thic 2 0,44 2,46 1,85

Cong thiic 3 0,33 1,12 1,12

Cong thtc 4 0,42 1,23 1,25

Liéu luwong phan chuéng da qua xtt ly ham
biogas khac nhau da anh hudng dén ti 1é nhiém sau
duc than, sau duc qua, 16 c6 ré ciing khac nhau ¢ cac
cong thice thi nghiém ctia vu xuan 2017 va vu xun
2018 (Bang 3). Trong do, & cong thuc doi ching
khong bon phan chuong ty 1é nhiém cac bénh luon
cao nhat: sau duc qua (vu xuan 2018 la 4,33%, vu
xuan 2017 1a 3,33%), sau duc than (vu xuan 2017 la

3,13%, vu xuan 2018 1a 3,25%), 16 c6 ré (vu xuan 2018
1a 3,12%, vu xuan 2017 1a 2,13%). O cac cong thuc thi
nghiém ti 1é nhiém sau, bénh cao nhat & cong thic 2
(b6n 6 tan phan chuong/ha) va thap nhat & cong
thitc 3 (bon 8 tAn phan chuong/ha).

3.2. Anh hudng ctia phan chudng da xit ly qua
ham biogas dén cac yéu td cdu thanh ning suit va
ning suat clia giong dau tuong DT2008

Bang 4. Anh huéng ctia phan chuéng da xtt Iy qua hdm biogas dén cac yéu t6 ciu thanh ning suét va ning
sudt clia giong dau twong DT2008

Cong thtc thi nghiém CT1 B0 CI2 CT3 CT4
Vi xudn nam 017 | 018 | 017 | 2018 | 2017 | 2018 | 2017 | 2018
S qui chic/cay (qua) | 2043 | 2128 | 2132 [ 2237 | 2435 | 2530 | 2313 | 2410

q v 20,86 2185 24,83 2362
.. 203 | 205 | 213 | 215 | 230 | 232 | 221 | 213

Hat chac/qua (ha) 2,04 2,14 231 217
126,12 | 133,10 | 142,43 | 141,23 | 14842 | 147,32 | 14535 | 14531

P'1000 hat (gram) 129,61 141,83 147,87 145,33
20,63 | 1944 | 2258 | 2258 | 3041 | 2905 | 27,07 | 26,16

NSLT (ta/ha) 20,04 2258 29,73 26,62
17.28 | 1625 | 2018 | 1910 | 2486 | 2315 | 2246 | 2115

NSTT (ta/ha) 16,77 19,64 24,01 2181
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Anh hudng cta liéu luong phan chuéng da qua
xtr ly ham biogas dén s6 qua chic trén cay, so hat
chdc trén qua, khoi luong 1000 hat, nang suat ly
thuyét va nang suat thuc thu ctia giong dau tuwong
DT2018 1a khac nhau & vu xuan 2017 va vu xuan 2018
(Bang 4).

Trung binh trong hai vy, cong thuc 1 (déi
ching) khong bon phan chuéng c6 cac yéu to cau
thanh nang suit va niang suat dat thap nhat (s6 qua
chic/cay 1a 20,86 qua/cay, s6 hat chic/qua la 2,04
hat/qué; P1000 hat 1a 129,61 g; nang suat ly thuyét 1a
20,04 ta/ha; nang suat thuc thu 1a 16,77 ta/ha). Cong
thitc 3 bon 8 tan phan chuong/ha dat cao nhat (so
qua chac/cay 1a 24,38 qua/cay, s6 hat chic/qua la
2,31 hat/qua; P1000 hat la 147,87 g; nang suét ly
thuyét 1a 29,73 ta/ha; nang suat thuc thu la 24,01
ta/ha).

Nhu vay, két qua nghién ctu cho thay & cong
thitc 3 (Nén phan vo co + 8 tAn phan chudng/ha) cay
dau tuong DT2008 trong tai lang Ao, xa Cam Tam,
huyén Cam Thay, tinh Thanh Hoéa c6 kha ning
chong chiu sau bénh hai t6t nhat, ning suat ly
thuyét, nang suat thuc thu dat cao nhat.

4. KET LUAN

Voi giong dau tuong DT2008, cac trang trai chin
nuoi co dién tich rong c6 thé trong dé chu dong
nguon thic an, tan dung ngudn phan chuong hién c6
dé tang gia tri san phdm cho trang trai. Cong thuc
nén st dung cho 1 ha la 8 tAn phan chuong da qua xt
ly biogas+ 40 kg N + 60 kg P,O; + 40 kg K,O va cho
nang suat trung binh 2 vu xuan cao nhat 24,01 ta/ha.

LOI CAM ON

Nghién citu diroe hé tro kinh phi béi du 4n “Ung
dung khoa hoc cong nghé xdy dung mé hinh chan
nuoi lon ngoai khép kin an toan sinh hoc tai huyén
Cam Thuiy, tinh Thanh Hoa”.
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THE EFFEC OF PIG COMPOST TREATED BY BIOGAS TUNNEL ON GROWTH, DEVELOPMENT AND
YIELD OF DT2008 SOYBEAN VARIETY IN CAM THUY DISTRICT, THANH HOA PROVINCE

Tong Van Giang !, Tran Thi Huyen !, Tran Thanh An?, Tran Thi Thanh Binh 3

!Hong Duc Univercity

2Owner of exotic pig farm, take initiative about feed ingredients in Ao village, Cam Tam commune,

Cam Thuy district, Thanh Hoa province
SCenter for Soil Animals Research, HNUE
* Email: binhttt@hnue.edu.vn

Summary

The effect of pig compost treated by biogas tunnel on growth, development and yield of DT2008 soybean
variety in Cam Thuy distrist, Thanh Hoa province. The experiment was designed in randomize complete
block (RCB) with 4 treatments and 3 replicates. Control: inorganic fertilizer only; treatments include
inorganic fertilizer and the compost at different amounts: 6, 8 or 10 tons per ha. The dose of inorganic
fertilizer (kg/ha): 40 N + 60 P,O,+ 40 K,O. The result showed that DT2008 soybean variety treated by 40 kg
N + 60 kg P,O,+ 40 kg K,O + 8 tons of pig compost/ha had highest tolerability to lodging and highest yield

(2.401 tons/ha).

Key words: Cam Thuy, biogas, DT 2008 soybean variety, growth, yield.
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THUC TRANG X0I LG BO BIEN VA BOI TU CAC
CUA SONG KHU VUC MIEN TRUNG VA DINH HUONG
GIAI PHAP PHONG CHONG

b6 Hoai Nam!, Nguyén Thanh Hiing?

TOM TAT

X6i 16 bo bién va bdi tu cac clra song dang la moi lo ngai ctia cac cép chinh quyén, nhan dan nhiéu dia
phuong khu vuc ven bién mién Trung. Nguyén nhan cta x6i 1& by bién va boi tu cac ctta song thuong lién
quan dén ba nhan t6 chinh: ngoai sinh, néi sinh va nhan sinh. Trong thoi doan ngin, nhan t6 ngoai sinh
thuong 13 nguyén nhan cht yéu va truc tiép, c6 lién quan dén cac qua trinh thuy thach dong luc, mat can
béang bun cat, trong khi d6 dong luc noi sinh c6 vai tro phong nén va la nguyén nhan sau xa. Xéi 16 bo bién
va boi tu cac cira song gay ra nhitng hau qua hét stirc nang né nhu thiét hai truc ti€p vé sinh mang, tai san va
dat dai, phat trién kinh té - xa hoi kém bén vitng do hiéu qua dau tu thap, han ché kha niang dau tu 16m va dai
han, tam ly khong 6n dinh trong doi song, san xuat ctia nguoi dan ven bién mién Trung. Tt nhiéu nam qua,
phong chéng x6i 16 bo bién va boi tu cac cira song mién Trung da duoc Nha nuéc quan tam nghién ctu va
dau tr xay dung cong trinh. Tuy nhién, két qua dat duoc chura hoan toan dap tmg yéu ciu ctia thuc tién. Noi
dung bai bao trinh bay nhitng nét co ban vé thuc trang, nguyén nhan x6i 1& bo bién va béi tu cac clra song
khu vic mién Trung; cac gidi phap phong, chéng da thuc hién; nhitng ton tai can quan tam va tir d6 dua ra

mot s6 dinh huéng gidi phap dé giam thiéu x6i 16 bo bién va boi tu cac clra song ven bién mién Trung.
Tt khoa: Xo7 /6 bo bién, bién dong duong bo bién, bo bién mién Trung.

1. BAT VAN BE

Khu vuc ven bién mién Trung nuoc ta cé chiéu
dai bo bién gan 1.500 km, gém 14 tinh/thanh tir
Thanh Hoéa dén Binh Thuin voi téng dién tich
9.571.710 ha, c6 diéu kién tu nhién da dang (Hinh 1).
Doc theo phia Tay ctia khu vyc nay la day Truong
Son, ving nui cao nam trén lanh thé nuéc Cong hoa
Dan chd Nhan dan Lao va ving cao nguyén Trung
bo. Day 1a noi c6 ché do gi6 mua hoat dong rat dac
biét, hang ndm c6 su tranh chap ctia nhiéu hé thong
thoi tiét cting véi dia hinh bi chia cat, mang luoi song
sudi day dac da tao nén diéu kién thoi tiét, thiy van
rat phttc tap va dién bién bat thuong & khu vuc nay.
Tinh trung binh ¢ 20 km bo bién khu vuc nay co
mot clta song do6 ra bién. Khu vuc clta song ven bién
rat phong phu vé tai nguyen, 1a noi tap trung dan cu
dong duc va cé nhiéu cong trinh dan sinh, kinh t€,
quéc phong quan trong. Ving bién mién Trung la
noi hing chiu nhiéu thién tai nhu bao, la, han han,
hoang mac hoa, sat 1o bo song, x6i 1& bo bién (Le
binh Thanh va nnk, [2]). Dac biét, xoi 1o bo bién
trong thoi gian gan day & dai ven bién mién Trung

! Vién Thuy cong, Vién Khog hoc "ljhﬁy l()ri‘Viét Nam
2 Phong Thi nghiém trong diém Quoc gia v€ Dong lyc hoc
song bién, Vién Khoa hoc Thuy lgi Viét Nam

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2019

tap trung & khu vuc cac tinh tir Quang Binh dén Binh
Thuén da va dang xay mot cach dir doi, dé lai nhiéu
hau qua nang né (Bao cao Téng cuc PCTT, [12];
Pham Huy Tién va nnk, [7]). Cac song mién Trung
c6 thoi gian mua kiét kéo dai voi luu lwong dong
chay rat nho, mua li rat ngan nhung lai c6 luu luong
dong chay rat 16n (chiém khoang 70% luu luong ca
nam). Ving thuong nguon rimg nguyén sinh bi chat
pha nghiém trong nén nhiéu noi da xay ra li quét,
ving ctra song ven bién co la thuong di doi voi bao
nén da gay ra x6i 16 bo nghiém trong. V6i hon 60 cira
song 16n nho d6 truc ti€p ra bién da va dang c6 vai
tro quan trong doi voi phat trién kinh té xa hoi cta
khu vuc duyén hai mién Trung, nhung day cing
chinh 1a khu vuc c6 dién bién hinh thai manh mé nén
cling gay ra nhiing anh hudng tiéu cuc dén kinh té -
x4 hoi va moi truong. Thuy triéu & vung bién mién
Trung kha phitc tap, bao gom ca ché do nhat triéu va
ban nhat triéu hén hop, voi bién do triéu dao dong ti
0,5 m dén gan 2 m. Vung bién Thuan An, Thira Thién
- Hué 1a noi c6 bién do6 triéu thap nhat trén toan dai
bo bién Viet Nam véi bién do triéu xap xi 0,5 m. Tinh
chat phuc tap cta ché @6 thay hai van trong diéu
kién thuong xuyén chiu anh huéng ctia bao va ap
thap nhiét doi 12 nguyén nhan cta tinh trang x6i 16
bo bién, phé hoai nhiéu cong trinh bao vé bo da duoc
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xay dung, gay thiét hai nhiéu vé nguoi va ctia. Bén
canh tinh trang x6i 1& bo, hién tuong bdi 1ap, dich
chuyén cac ctra song thuong dién ra tai nhiimg noi c6
bién do triéu nho, dong luc song ven bo chiém wu
thé va dong chay cta cac song do6 ra bién co su bién
doi theo mua ro rét. Cac ctra bién nay c6 thé bi boi
lap theo chu ky vai thang trong mot nam hodc vai
nam trong mot chu ky dai hon (Lé Phuéc Trinh va
nnk, [3]).

Hién tuong x6i 16 bor bién, boi 1ap va dich chuyén
cac ctra bién tai nhimg thoi diém khong mong mudn
da va dang gay ra nhitng anh huéng nghiém trong téi
kha nang thoat 1a, gay ngap lut vung ha luu cac song;
anh huong téi moi truong va hé sinh thai; lam can tré
phat trién cac nganh du lich, giao thong thuy, danh
bat va nu6i trong thiy san, gian ti€p gay nén su phat
trién kinh té xa hoi khong bén vimng trong ving. Vi
vay, viec phong chong xo6i 1& bo bién, béi 14p va dich
chuyén céc ctra song noi day dang tré thanh mot doi
hoi cap bach. Bai bao trinh bay nhimng nét co ban vé
thuc trang, nguyén nhan xo6i 16 bo bién va boi tu cac
ctra song khu vire mién Trung; cac giai phap phong,
chong da thuyc hién; nhimng ton tai can quan tam va tir
d6 dua ra mot s6 dinh huéng giai phap dé giam thiéu
x06i 16 bo bién va boi tu cac clra song ven bién mién
Trung.

2. DU LIEU VA PHUONG PHAP NGHIEN CUU

Hinh 1. Ban d6 vi tri dai ven bién mién Trung

Nghién cttu danh gia vé x6i 16 bo bién va boi tu
cac ctra song la mot van dé phuc tap can thu thap
téng hop nhiéu dir lieu cho ca dai ven bién mién
Trung. Do d6, trong nghién ctru nay da thu thap, ké
thira, tong hop nhiéu di lieu tir cac bao cao cta cac
B0, nganh va dia phuong, két qua nghién ctru dé tai,
bai bao khoa hoc, mot s6 sach chuyén khao trong
nudc dé danh gia thuc trang, nguyén nhan va cac giai
phap phong, chong x6i 1& bo bién va bdi tu cac ctra
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song da dugc thuc hién. Cac s6 liéu nay duoc thong
ké tir nhitng nghién ctru trong khoang thoi gian nam
2000 va duoc cap nhat dén thoi diém nam 2017.
Ngoai ra, dé co nhitng dinh huwong vé giai phap giam
thiéu x6i 16 bo bién va boi tu cac clra song ven bién
mién Trung, trong nghién cttu con tham khao mot so
bai bao va sach chuyén khao ngoai nudc.

Trong bai bao stt dung két hop hai phuong phap
nghién ctu chinh 1a: (1) Phuong phap phan tich,
thoéng ké s6 lieu va (2) Phuong phap chuyén gia.
Treén co s& cac dix lieu da thu thap duoc, da tién hanh
téng hop, thong ké cac so liéu dé phuc vu viéc phan
tich vé tinh hinh x6i 16 bo bién, boi tu cac ctra song,
nhing ton tai han ché cua céac giai phap phong chong
da thyc hién; tit d6 danh gia nguyén nhan, dua ra
mot so dinh huéng giai phap dé giam thiéu x6i 16 bo
bién va boi tu cac ctra song.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thuc trang x6i 16 bo bién va bdi tu cac cira
song mién Trung

3.1.1. Thuc trang x0i 16 bor bién

Khu vie ven bién mién Trung c6 téng chiéu dai
duong bo bién 1a 1.649 km (chiém 50,6% cua ca
nuoc), tinh tir Thanh Ho4 dén Binh Thuan gém 14
tinh, thanh phé véi mang luéi song ngan day dac voi
hon 60 ctra song lon, nhé d6 ra bién Dong (trung
binh 34 km b¢ bién thi c6 01 ctta song). Do dic diém
dia chat chu yéu la cat, dat pha cat; vé mua kiét do
dong luc dong chay ctia cac song yéu nén cac ctra
song thuong bi boi 14p bdi cac dai cat, con cat; vé
mua li, dong luc dong chay trong séng lon gap khu
vuc dia chat yéu dé sinh ra hién twong cat dong.
Thong ké so liéu cua 13 tinh/thanh ven bién (ti
Nghé An dén Binh Thuén) trong khu vuc, tinh dén
thang 7/2018, tréen khu vuc c6 88 diém sat 16 voi tong
chiéu dai sat 1 1a 120,4 km chiém 7,3%.

O nhiéu khu vue x6i 1& da c6 anh huéng nghiém
trong dén doi song dan cu, dén phat trién kinh té - xa
hoi, lam nhiéu nha ctta bi sup d6, hang tram ho dan
phai di doi va nhiéu héc ta dat bi x6i mat. Dién hinh
vé x0i 1o bo bién x4y ra tai cac khu vuc: bo bién phia
Bac ctra Dai - Hoi An, Tam Hai, Xuan Hoa, Xuan Hai
(Quang Nam); An Phu, An Hoa, X6m R& (Phu Yén);
Lién Huong, Dttc Long, Tién Thanh, Phudc Loc, Tan
Phudc, Tam Tan (Binh Thuan). Xéi 16 xay ra véi quy
mo ngay cang lon hon, mic d6 ngay cang nghiém
trong hon (nhu khu vuc ctra Pai - Hoi An).
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Bang 1. Téng hop hién trang sat 16 bo bién khu virec mién Trung tir Nghé An dén Binh Thuén

\ . Chiéu dai S6 diém Chiéu dai L
R Tinh/thanh bor bién (km) sat 1¢ (diém) sat1¢ (km) Tvle%
1 Nghé An 82 8 9,76 10,6
2 Ha Tinh 137 4 5,8 4,2
3 Quang Binh 116 5 6,7 5,78
4 Quang Tri 75 1 3,0 4
5 Thtra Thién - Hué 120 11 14,42 12,1
6 ba Néang 30 12 8,47 28,24
7 Quang Nam 125 2 9,2 7,36
8 Quang Ngii 144 21 35,13 24,39
9 Binh Pinh 134 11 7,81 5,83
10 Phu Yén 189 7 8,5 4,50
11 Khanh Hoa 200 3 2,5 1,25
12 Ninh Thuén 105 1 2,5 2,48
13 Binh Thuén 192 4 6,61 3,4
Téng cong 1.649 88 120,4 7,30

X6i 16 dién ra trén cac bo bién c6 kiéu cau tao la
sOi cat, bun sét, bun, cat...Song chi yéu la bo cat
chiém 94% téng s6 doan bo bién bi x6i 16. Ngay ca
cac doan bo bién da co cac cong trinh bao vé nhu de,
ke, coc ctr, ring cay...nhung van tiép tuc bi x6i 1o
nhu bo bién khu vuc ctra Tung tinh Quang Tri, cta
Dai tinh Quang Nam, ctra Dé Gi cta tinh Binh Dinh.
Nhiéu doan bo bién c6 nén da goc duoc bdi dap biang
vat lieu cat, manh vun san ho, vo trai, 6c...hién ciing
da bi x6i 1& nhue Clra Lo tinh Quang Ngii, cita Da
Nong tinh Phu Yen. Xoi 1o b bién ngay cang gia
tang, nhat la tir nhitng nam cudi thé ky 20 tré lai day.
Qua trinh x06i ¢ chi1 yéu xay ra ¢ nhitng doan bo bién
thiang véi hudéng song, vat chat ciau tao by déu la
nhimg vat liéu bo roi va cac khu vuc chua c6 cac
cong trinh gia c6 phong chong (Téng cuc Phong
chong thién tai, [12]).

3.12 Thuc trang boi tu, dich chuyén cdc cia
song

Song song voi hién tuong xo6i 1o bo bién 1a hién
tuong béi tu, dich chuyén ludng lach tai cac ctra song
ciing c6 xu huéng ngay cang tram trong trong nhitng
nam gan day. Mot so clra song da va dang xay ra tinh
trang bdi tu va dich chuyén luéng lach ngay cang
phttc tap co6 thé ké dén la ctra Sot tinh Ha Tinh; clta
Gianh, ctra Nhat Lé tinh Quang Binh, ctra Tung tinh
Quang Tri; ctra Thuan An, ctta Tu Hién tinh Thrra
Thién - Hué; ctra Dai (song Thu Bén), ctra Lo (song
Truong Giang) tinh Quang Nam; cira L& (séong Vé),
ctra Dai (song Tra Khuc) tinh Quang Ngii, ctra song
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Ban Thach va ctta ddm O Loan tinh Phu Yeén...Hién
tuong boi tu, dich chuyén luong lach tai cac ctta song
da gay ra nhimg tac dong rat lon dén phat trién kinh
té, phat trién nuoi trong va danh bat thay hai san, tau
thuyén neo dau tranh tra bao va 6n dinh kinh té xa
hoi ctia dan cu khu vuc ven bién mién Trung.

3.2. Nguyén nhan x6i 1& bo bién va bdi tu cac cira
song mién Trung

X6i 16 bo bién noi chung thuong rat phic tap. Vé
ban chat hién tuong x6i 1& bo bién lién quan dén hai
dang thiéu hut béi tich. Thit nhat 1a do luong bai tich
thieu hut khi lwong di chuyén dén mot diém (doan)
nho hon luong bi chuyén di ra khoéi diém (doan) do.
Thtt hai 12 do st phan b6 lai béi tich dé tao can bang
trac dién méi, thuong 1a do di chuyén ngang béi tich
ra ving sau. Bo bién c6 tinh chat can bang dong, ton
tai & ba trang thai 1a béi tu, 6n dinh va x6i 16 phu
thuoc vao su can bang giita nguén tram tich dua dén
va mang di, dudi tac dong ctia cac yéu t6 ngoai sinh
thuong xuyén bién déi trén nén tac dong cham chap,
lau dai cta yéu t6 noi sinh (Dean G. Robert va nnk,
[12]). Cac nguyén nhan gay x6i 1& bo bién da duoc
téng hop chi yéu gdm tuong tac ctia ba nhom yéu to:
noi sinh (dia chat, dia mao), ngoai sinh (thuy, hai
vian), nhan sinh (con nguoi) nhu hinh 2. Cu thé:

- Nguyén nhan do yéu t6 noi sinh:

Céc yéu to noi sinh bao gém dic diém dia tang,
dia mao va cac hé thong dut gay trong vung, dac biet
la cac hé thong dat hay hién dai. Yéu t0 dia chat
déng vai tro quan trong trong viéc dinh hinh cau triac
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dia chat - dia mao va qua trinh b6c mon van chuyén
va lang dong tram tich, tuy nhién tac dong ctia ching
mang tinh lau dai cung voi thoi gian hoat dong cta
cac qua trinh dia chat. Dong luc noi sinh dong vai tro

> Bién déi khi hau
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phong nén va co6 thé la nguyén nhan sau xa x6i 1o bo
bién. Ven bo Trung bo cé su hoat dong hién dai cia
cac dut gay huong 4 vi tuyén va a kinh tuyén, cac
triitng ha dang chau déi voi x6i 16 bo bién.
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Chii thich: <» Yéu té triee tiép gdv xJi, boi
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Hinh 2. So d6 nguyén nhan gay x6i 16, béi tu bér bién

- Nguyén nhan do yéu t6 ngoai sinh:

Nguyén nhan truc ti€p ctia qua trinh xo6i 16 thong
qua céac tac nhan song, thay triéu va dong chay ven
bo, dong vai tro di chuyén gay thiéu hut boi tich va
truc tiép pha bo. Vé co ban, xu huéng gia ting thién
tai va x6i 1& & dai ven bién gan day 1a do nhitng bién
dong bat thuong vé khi hau va tac dong ngay cang
tang ctia hoat dong do con nguoi gay nén. Sy thay
d6i vé phan bo, gia tang vé so luong, cuong do va
tinh that thuong ctia bao gay song lon va nuoc dang
theo bao. Dao dong muc nudc la tac nhan quan trong
gay x0i 16 bo bién, do tao ra co ché di chuyén ngang
boi tich va tai tao trac dién ngang bo béi qua trinh
trong luc. D6 1a cac dang dang cao muc nuoc bién vi
khi hau trai dat 4m lén, cac pha ky dao dong triéu,
nudc dang trong bao va gié mua. So liéu tir kich ban
bién d6i khi hau va muc nuoc bién dang cho Viet
Nam ctia Bo Tai nguyén va Moi truong cho thay giai
doan 1993-2014 muc nudc trung binh tai cac tram co6
xu thé tang khoang 3,34 mm/nam. Muc nudc bién
tiang lén tién sau hon vao dat lién lam ting do doc bai
bién dan dén nang luong séng tac dong dén bai ting
va gay ra x6i 16. So lieu thong ké cac tran bao va ap
thap nhiét déi vao bién Dong anh hudéng dén Viét
Nam ngay cang tang. Nghién cttu cia Matsumoto va
Shoji (2003) véi so lieu vé so luong tran bao anh
huong toi Viet Nam tir 1951 dén nam 2000 va trong
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nghién cttu nay b sung s6 lieu tir 2001 dén 2017 va
tinh theo chu ky thién van 18,6 nam (loai chu ky co
anh hudéng sau sac dén bién dong thoi tiét), thi ti
nam 1951 dén 2017 c6 hon 3 chu ky:

- Chu ky I: 1951-1969 c6 67 bao anh huong dén
Viét Nam, trung binh 3,5 lan/nam.

- Chu ky II: 1970-1988 c6 90 lan bao anh huong
dén Viet Nam, trung binh 4,7 1an/nam.

- Chu ky III: 1989-2008 c6 87 1an bao anh hudng
dén Viét Nam, trung binh 4,6 lan/nam.

- Thoi gian tir nam 2009 dén 2017 1a 55 lan,
trung binh lén téi 6,1 lan/nam. Bao ting lam cho
toc do gio trung binh nidm ciing ting va dan dén
tang do cao cla séng, cudi cung nang luong séng
ciing tang lén, do d6, phan nang luong séng tac
dong to6i bo cing tang lén. Nhu vay, c6 thé thay
rang bién déi khi hau c6 anh huéng dang ké dén xoi
16 bo bién & nudc ta.

- Nguyén nhan do yéu t6 nhan sinh:

X6i 16 bo bién tang 1én con c6 1y do 1a chiu tac
dong 16n cta hoat dong nhan sinh nhu dap dap ngin
song, dao kénh tudi tiéu va thoat 1a; quai dé 1an bién,
hiy hoai hé sinh thai ran san ho; khai thac sa khoang
lam vat lieu xay dung gay thiéu hut, thay d6i can
bang va phan bo bun cat ven bo. Mat can bang bun
cat do viéc xay dung cac ho chia & thuong nguon va
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khai thac cat, soi & long song, ven bién da lam giam
dang ké luong bun cat ra ctra song va bo bién. Hoat
dong chat pha rimg, khai thac tai nguyén ving dau
nguon ciing 1a nguyén nhan gay bién ddi lwong bun
cat, dong chay ra ctra song gay sat 1o ven bién. Bén
canh do, viéc xiy dung cac cong trinh & nhiing noi
bo bién khong 6n dinh da gay sat 16 bo va pha hay
cong trinh lam thiét hai rat 16n vé kinh té. Thuc té
trén dai ven bién mién Trung trong nhitng nim gan
day voi loi thé phat trién du lich bién, nhiéu cong
trinh dich vu nghi duong cao cip da duoc xay dung
mot cach 6 at, chua duoc nghién ctru xac dinh vi tri
xay dung pht hop dam bao khoang cach an toan dén
bién, tham chi 1an bién lam mat di su can bang tu
nhién ctia dong van chuyén bun cat doc bo bién nén
da bi song bién tac dong manh gay sat 1& nghiém
trong, tiéu biéu nhu & Ctra Pai (Quang Nam) hién
nay.

3.3. Cac giai phap da thuc hién va nhimg van dé
con ton tai

3.3.1. Cdc gidi phap da thuc hién

- Gidi phadp phi cong trinh:

+ Vé cac van ban luat phap: Vé mat quan ly vi
mo, Nha nudc da ban hanh cac van ban, Luat vé
phong chéong thién tai, dé diéu, quy ché, quy dinh
xtt ly sat 1& bo song, bo bién. Gom moét s6 van ban
chinh: Luat beé diéu: Luat s6 79/2006/QH11 ban
hanh ngay 29/11/2006. Luat nay quy dinh vé quy
hoach phong, chéng li cta tuyén song co de, quy
hoach de diéu, dau tu xay dung, tu b, nang cap va
kién c6 hoa de diéu, quan ly, bao vé de, ho de va
st dung deé diéu; Chién luoc Quoc gia vé Phong
chong va giam nhe thién tai dén nam 2020 (Quyét
dinh s6 172/QD-TTg nam 2007), trong d6 dua ra
muc tiéu “Bao dam an toan cho hé thong dé diéu &
cac tinh tir Ha Tinh tré ra; nang cao muc chong li
ctia hé thong deé cac vung duyén hai Trung bo, Tay
Nguyén va Dong Nam bo; hoan thanh ctng co,
nang cap hé thong dé bién trong ca nudc dé bao vé
dan cu, phat trién kinh té€ bién, bdo dam an ninh,
quéc phong vung ven bién”; Quy ché xt ly sat 1&
b song, bo bién (Quyét dinh s6 01/2011/Qb-TTg
nam 2011), quy dinh vé phan loai mtc do sat 10,
thit ty wu tién, trinh tu, bién phap xtt 1y, lap va phé
duyét du an, trach nhiém cta ﬁy ban nhan dan cac
tinh, thanh phé va cta cac Bo, nganh lién quan dé
xtr ly sat 16 bo song, bo bién; Luat Phong, chong
thién tai (Luat s6 33/2013/QH13 ban hanh nam
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2013), quy dinh vé hoat dong phong, chong thién
tai, quyén va nghia vu ciia co quan, t6 chic, ho gia
dinh, c4 nhan tham gia hoat dong phong, chong
thién tai, quan ly nha nudc va nguoén luc bao dam
viéc thuc hién phong, chong thién tai; Chi thi so
20/CT-TTg ctia Thu tuéng Chinh pha vé viéc ting
cuong cong tac quan ly quy hoach, dau tu xay
dung va quan ly dat dai cac du an ven bién: Chi thi
néu ro nhitng bat cap trong quan ly doi voi quy dat
ven bién nhu: Quy hoach xay dung va cong tac
quan ly dau tu xay dung theo quy hoach chua duoc
quan tdm dung muc cho nén chua dap tmg yéu cau
quan ly va phat trién; nhiéu du an tap trung ven
bién din dén thiéu khong gian, cu ly can thiét dé
tao khong gian danh cho céng cong; tinh trang 6
nhiém moi truomg sinh thai tram trong; quy hoach
stt dung dat chua sat thuc té dan toi tinh trang du
an "treo", gay lang phi dat dai.

+ Cdc churong trinh, dir 4n cia Chinh phi: Pau
tu & cap Trung wong cho viéc phong, chong x6i 16 va
béao vé bo bién c6 thé ké dén chuong trinh c6 quy mo
l6n nhat da duoc trién khai thuc hién trong nhing
nam gan day la Chuong trinh ciing c6, nang cip hé
thong de bién tir Quang Ninh dén Quang Nam tai
Quyét dinh s6 58/2006-TTg va Chuong trinh ciing
c6, nang cap hé thong dé bién tir Quang Ngai dén
Kién Giang tai Quyét dinh 667/QD-TTg nam 2009
voi thoi gian thuc hién tir nam 2006 dén 2020.
Chuong trinh da duoc Chinh phu giao cho B6 Nong
nghiép va PTNT bat dau trién khai tir nam 2006. Két
qua thuc hién cic chuong trinh trén trong pham vi
c4c tinh ven bién Bac b6 va Trung bo trong nhing
nam qua da cho thay viéc dau tu xay dung cong trinh
de/ke bién la hét sic hiéu qua, diac biét trong cong
tac phong chong lut bao, triéu cuong, nudc dang
trong bao. Dén hét nam 2015, cac tuyén dé xung yéu
thuoc cac tinh mién Trung gom Thanh Héa, Nghé
An, Ha Tinh da duoc kién c6 hoa, nguy co vo dé doi
voi cac dia phuong nay da duoc han ché t6i mirc t6i
da. Cac tuyén dé hoan thanh da tao tuyén giao thong
ven bién khong chi phuc vu dan sinh kinh t€ ma con
la duong so tan dan khi xay ra thién tai, han ché thiét
hai. Viec dau tu dé bién con gép phan quan trong
trong viéc phat trién nuoi trong thiy san ven bién.

- Gidi phap cong trinh:

Nhiéu giai phap cong trinh da duoc ap dung dé
bao vé bo song, ctra song ven bién cac tinh duyén hai
mién Trung gom:
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+ Gidi phdp bdo vé truc tiép: Bién phap bao ve
truc tiép 1a viec st dung cac loai két cau va vat liéu
khac nhau xay dung ngay tai vi tri xo6i 1& v6i nhiém
vu git 6n dinh mai bo dudi tic dong cha song
va/hoac dong chay. So liéu thong ke, vé cong trinh
bao vé, cong trinh chong x6i 16 bo, bai bién: Hién co
821 km deé bién, de cira song duogc xay dung voi trén
300 km duoc bao vé bang cac hé thong ke, voi cac
dang: ké mai nghiéng, twong ding, mo han, ke giam
song voi nhiéu loai két cau va vat liéu da dang.

Cac cong trinh chinh tri chong béi 14p, 6n dinh
ving cta song ¢ khu vic mién Trung da duoc xay
dung thuong 1a cong trinh da muc tiéu, bao gém giao
thong thuay, thoat la, khai thac viing ctta s6ng phat
trién kinh t€ xa hoi va xay dung cac khu neo tra bao
cho tau thuyén,... Cac cong trinh huong dong, ngin
bun cat xay dung ngoai ctta duoc xay dung véi mong
mudn tap trung dong chdy, ddy bun cat ra ngoai bién
xa dé cac con ngam chian bén ngoai cira khong 1am
anh hudéng t6i luong lach, ngin chin dong van
chuyén bun cat doc bo, dam bao sy 6n dinh cua
luéng tau. Nhiéu cong trinh chinh tri ctra song da
duoc xay dung & dai bo bién mién Trung nhu cong
trinh chinh tri ctta Lo (Nghé An), ctta Tung, ctra Viét
(Quang Tri), ctra Thuan An, (Thtta Thién - Hué), ctra
My A, cira Sa Huynh (Quéang Ngai), cira Tam Quan,
ctra Dé Ghi (Binh Dinh).

+ Gidi phadp bao vé gidn tiép: Bao vé gian tiép la
st dung cac két cau lam giam hay triét tieu tac dong
clia cac yéu to gay xoi 1o (dong chay, song...). Giai
phap cong trinh bao ve gian tiép hay con goi la cac
giai phap cong trinh chinh tri ctra song, bo bién da
duoc 4p dung & khu viee mién Trung, bao gom ca két
cau mém va két ciu ctng. Bén canh nhitng thanh
cong thi con nhiéu treong hop chua thanh cong ngay
tir 1an 4p dung dau tién hoac that bai hoan toan, gay
ton kém chi phi.

3.3.2. Nhimg van dé con ton tai

- Chua xdy dung duoc ké hoach quan Iy tong hop
ving bo bién:

bay 1a mot trong nhiing ton tai quan trong nhat.
Coéong tac quan ly vung b (coastal zone
management) chua duoc quan tim mot cach thuc su
dan dén chinh nhitng hoat dong phat trién hodc 1a
khong phu hop dan dén 1a tac nhan gay x6i 16 hoac
tré thanh chinh d6i tuong chiu thiét hai do sat 10.
Mot dai cat ven bo thuong xuyén bi bién dong duoc
quy hoach dé xay dung céc resort hoac khu dan cu
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tat yéu dan téi cac hang muc nay tré thanh doi tuong
dé bi ton thuong trudc x6i 16. Cac giai phap chong
x0i 1 cho céac doi twong nay rat phuc tap gay ton kém
cho xa hoi. Mot s6 cong trinh ké mé han xay dung
ciing da gay sat 16 nghiém trong cho khu viee 1an can.
Nhiéu cac diém sat 1o bo bién mién Trung hién nay
c6 nguyén nhan cha yéu do nhimg hoat dong phat
trién khong dung din cta con nguoi hon 1a cac tac
nhan do thién nhién.

- Han ché trong nghién citu khoa hoc va cong
nghé:

Dt lieu bién dong bo bién, ctra song & Viet Nam
hau hét & dang thong ke (bang, so do), cac so lieu
thong tin chua dwoc quan ly tap trung va cap nhat
thuong xuyén.

Heé thong trang thiét bi khao sat, do dac ngoai
hién truong phuc vu nghién ctru chua day da, thiéu
déng bo, mot so thiét bi da ci, lac hau khong dap
ung duoc doi hoi cta thuc té.

Céc két qua nghién ctru nhin chung con c6 han
ché vé co s& khoa hoc va thi€éu dinh luwong, vi du
nhu chua danh gia moét cach dinh luong dwoc cac
yéu to tac dong chinh dé lam ro co ché, nguyén
nhan x6i 16 - boi tu bo bién, bdi 14p clra song & nhiéu
khu vuec.

Nghién cttu cac cong nghé khoi phuc, tai tao bai
bién hau nhu khong c6 tién bo dang ké. Luc luong
chuyén gia nghién cttu trong linh vyc hinh thai, cong
trinh hién rat thiéu va chua duoc tap hop, phoi hop
tot.

- Gidi phap bdo vé bo chua phu hop:

Hién tuwong boi 14p ctra song nhiéu noi do
nhitng tdc dong cta cac cong trinh chinh tri do con
nguoi tao ra. Truong hop chinh tri ctra Tung (séng
Bén Hai, Quang Tri), sau khi xay dung ke chin
song va chan cat & bo phia Nam ctra Tung da lam
cho bai bién Ctta Tung & bo phia Bac bi x6i 1&
nghiém trong. Pham vi x6i 16 ¢6 nguy co pha hoai
dén tan tuyén duong giao thong. Van dé & day cho
thdy mot giai phap téng thé chua duoc nghién ctu
va lra chon dung dan, hodc cé treong hop, giai phap
tong thé da duoc lua chon dung dan nhung cong
trinh van c6 thé bi pha hoai do cac giai phap vé két
cdu, vat lieu, bién phap thi cong hay quan ly van
hanh khong phu hop.

- Thiét ké cong trinh chua hop Iy:
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Con c¢6 sai sot trong thiét ké bo tri khong gian,
quy mo kich thuoc, thong so thiét ké ciua cac he
thong cong trinh dang moé han hodc dé ngan cat,
giam séng. Pon cit nhu & nhitng noi ma duwong bo
bién c6 huong vuong goc voi phuong truyén song
chinh, nhu Thtra Thién - Hué, thi khong nén stt dung
mo han bién ma phai dung de gidm song hodc mo
chit T. Chiéu dai phan 16n 1a qua ngan, nhu mé han
bién & ctra Nhat Lé (xay dung trude 1995 chi dai 30
m), chua dat téi khu vuc séng vo nén kha niang ngin
chan bun cat dé nang cao mat bai 1a rat han ché. Cao
trinh dinh ctia mo han bién qua thap so véi yéu cau la
muc nudc triéu trung binh, nén séng bién trum lén
dinh, han ché hiéu qua ngan cat, giam séng. Tham
chi mot s6 cum cong trinh bi boi 14p hoan toan nhu &
Quang Phuc, phia Bac ctra Nhat Lé.

Thong so6 va giai phap két cau gia c6 chan ké con
c6 sai sot: sai vé cao trinh, két cau va vat liéu gia co
chua duoc tinh toan day dt dan dén kha nang chong
x0i chan thap. Nhiéu truong hop chan ke bi moi x0i,
da bi quang lén mai, 6ng buy bi x6 léch, hue hong,
dan dén cat trong mai bi rat hét ra, lam ke sap. Gia
c6 chan ke qua hep, khong du rong, da gia co phia
ngoai qua nhd, do do6 chan ke 1a bo phan dé bi hu
hong sém. Cao trinh dinh chan ké qua cao, nam
trén muc nudc thap, nén dé bi moi x6i va lam sap
mai ke, chi mot s6 truong hop c6 hé thong ngan cat
giam song thi cac loai chan ké méi duoc 6n dinh,
nhu truong hop & Hoi Thong, CAm Nhuong (Ha
Tinh).

3.4. Dinh huéng giai phap giam thiéu
3.4.1. X4y dung chién liroc

Trudc hét phai xac dinh chién luoc phong chong
X0i 16 bo bién & tam vi mo trong t6 chitc lanh thé va
quy hoach phat trién ving. Pong thoi xac dinh muc
tiéu, noi dung cu thé va mirc do wu tién phong chong
x0i 16 bo bién trong quan ly dai ven bién. Viéc quy
hoach bao ve bo bién di doi voi tién hanh theo doi,
giam sat va danh gia dé rut kinh nghiém, hoan chinh
phuong an va giai phap. Can coi trong thuc hién cac
giai phap phi cong trinh, nhu theo doi dién bién xdi
16 bo bién bang hé thong quan trac, giam sat dinh ky,
thong tin canh bao, du bao kip thoi dén nguoi dan; t6
chtic di doi dan ra khoi khu vuce nguy hiém; t6 chiec
bao vé deé, rimg cay chan séng va thiét lap mot vanh
dai chi gi6i cho quy hoach dan cu, khu kinh té bién.
Mit khéc, vu tién xay dung cac cong trinh két hop
voi nhiéu loi ich gitta phong chong x6i 16 v6i phat
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trién giao thong thuy, bén cang, phan la, ddy man,
nhat 1a chu trong két hop phong chong x6i 16 bo bién
voi boi 1ap ctra song. Hoc hoi nhitng giai phap phong
chong hién dai cta thé gioi dé xay dung cac giai
phap phu hop voi diéu kién ctia nuoc ta. Tién hanh
thtr nghiém nham hoan chinh giai phap cong trinh
mém nudi bai boéi cho khu trong diém, két hop cung
giai phap cong trinh ctmg va mém bao vé bén vimng,
lau dai cho cac doan b bién xung yéu. Can sém xay
dung va hoan chinh co s& dir liéu phuc vu quan ly tai
bién x6i 16 bo bién. Lap ban do canh bao tai bién nay
cho cac dia phuong co6 bién dé cé ké hoach ngan
ngtra, phong chong; di cung voi viéc thanh 1ap mang
ludi quan tréc, gidm sat thién tai x6i 1o dinh ky, trén
co s& phoi hop gitta cac co quan khoa hoc Trung
wong va cac don vi ky thuat dia phuong, nham phat
hién va canh bao som dé c6 nhimg giai phap xi ly
kip thoi.

3.4.2. Dinh huong gidi phap ky thuit

- Vé gidi phdp cong trinh: Hién c6 mot s6 giai
phap cong trinh phong chong x6i 1& bo bién duwoc ap
dung phé bién trén thé gioi va ¢ Viet Nam hién nay
gom: giai phap nudi bai nhan tao; trong rimg ngap
man; mé han doc bo; dé chan song xa bo; cong trinh
tong hop ngan cat, giam song... Mot trong nhitng giai
phap c6 thé mang dén hiéu qua cao cho dai ven bién
mién Trung trong tuong lai can nghién ctru dé trién
khai la giai phap nuoi bai nhan tao.

- Vé cdc gidi phdp phi cong trinh: Ngoai viéc ting
cuong tuyén truyén nang cao nhan thic ctia nguoi
dan dia phuong vé hau qua cta thién tai va cac
nguyén nhan gay xdi 1o bo bién, can theo doi dién
bién x6i 16 bo bién vé quy mo, cuong do, huong
chuyén dich theo dinh ky va khong dinh Kky tiy
thuoc vao thuc té. Di doi voi viec xay dung co so dit
lieu kiém soat sat 1o theo dia ban huyén, tinh, bao
gom ca ban dé hién trang, ban do du bao, canh bao
kha nang x6i 18. Tat ca cac thong tin vé x6i 16 phai
duwoc cap nhat thuong xuyén dé phan tich, danh gia
téng hop va canh bao kip thoi, dwoc luu gitt bang
thong tin dia ly (GIS). Nhiing khu vuc da co de, ke
thi can t6 chic bao vé va lén phuong an tmg cuu,
khac phuc khi c6 su co. Dac biét 1a diéu chinh quy
hoach t6ng thé phat trién kinh té - xa hoi theo tinh va
ving lanh thd, dé tir do khoanh viing nguy co x6i 1o
voi mitc do khac nhau dé bo tri hop ly cac tu diém
dan cu, cong trinh dan sinh, kinh té. T chuc tot
cong tac di doi dan cu ra khoi ving nguy hiém dwoi
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hinh thtrc di doi vinh vién theo ké hoach quy hoach;
di doi tam thoi khi c6 canh bao va di doi khan cap khi
c6 cap bao.

3.4.3 Xay dung ké hoach khai thiac hiéu qua
vung dat ven bién mién Trung

bay 1a viung c6 vi tri dia ly kinh té rat thuan loi,
nam trén truc cac tuyén giao thong duong bo, duong
sat, hang khong va hang hai, 1a ctta ngd cta Tay
Nguyén, ctia duong xuyén A ra bién néi duong hang
hai qudc té. Pang chu y, viing ven bién Trung bo cé
tiém nang dat dai lon dé phat trién mot s6 nganh
nhu: Nong nghiép, 1am nghiép, thiy san, cang bién,
du lich, dich vu... Hién trang st dung dat ven bién
mién Trung hién nay van ton tai nhiéu van dé bat hop
ly. Su phat trién hay du kién quy hoach phat trién cac
do thi ven bién thuong dan dén tinh trang quy dat bi
khai thac té6i mtrc cao nhat. Tinh trang hoat dong
khai thac khoang san hién tai gay ra nhiéu hé luy
nghiém trong vé moi truong, lang phi vé tai nguyén
dat.

bé khic phuc nhimg ton tai trén, cAn nghién ctru
tim cac giai phap trong chuyén ddi muc dich st dung
dat; chuyén dich phuong thitc san xuat nhu nong
nghiép cong ngheé cao, phat trién du lich sinh thai,
nghi duong, diéu duong, vui choi giai tri... diéu tra co
ban tai nguyén moi truong, nhat 1a tai cac vung dat
bai boi, mit nudc ven bién, do dac 1ap ban dé dia
chinh, xac dinh ranh gi¢i quan ly, dé phan chia ving
quan ly ro rang; thong ke, kiém ké, danh gia phan
hang thich nghi dat dai voi mot s6 céac loai hinh kinh
té€ nhat dinh; xay dung dit liéu tai nguyén bai boi, mat
nudc ven bién nhiam st dung thong nhat co sé dix
lieu trong hoach dinh cac chinh sach quy hoach,
phat trién nganh lién quan...Trén co s& danh gia
téng hop cac khia canh kinh t€, xa hoi, moi truong
ctia viing ven bién, xay dung hé sinh thai 1am - ngu -
nong két hop, tao nén thé 6n dinh kinh té ctia ving
dat ven bién & cac dia phuong.

Do vay, van dé cap thiét hién nay 1a can dam bao
phat trién dai ven bo mién Trung theo hudéng phat
trién bén vimng, hai hoa cac yéu t6 phat trién kinh té.
Ra soat quy hoach, hoan thién va xay dung két cau
ha tang kinh té ven bién bao gom hé thong cang
bién, san bay, mang giao thong ven bién va mang két
noi voi noi dia; hé thong cung cip nudc; xt ly chat
thai ran, nhat 1a chat thai nguy hai; hé théng cac
cong trinh béo vé bo va phong chong thién tai.

118

4. KET LUAN

X6i 16 bo bién va boi tu, dich chuyén luong lach
cac ctra song dang dién ra phé bién trén dai bo bién
mién Trung, voi cuong do va tinh bat thuong ngay
cang ting. Phong chong tai bién x6i bo bién, boi tu
ctta song la nhiém vu hét sttc khé khan. Trong
nhitng nam qua Nha nuoc da quan tam dau tu nhiéu
chuong trinh nghién ctru, du 4n cho muc tiéu bao vé
bo khu vic ven bién mién Trung, da c6 nhimng
thanh cong mang lai hiéu qua nhat dinh, tao dung
dugc co so quan trong cho dinh huwong ti€p theo,
nhung ciing c6 nhitng that bai va con boc 1o nhiéu
han ché.

Vé cac cong trinh nghién ctu da dua ra duogc
mot buc tranh tong thé vé hién trang x6i 1o dai bo
bién mién Trung véi dac diém phan bo, quy mo,
cuong do xoi 16. Cac két qua nghién ctru ciing da lam
ro duoc nguyén nhan xoi 1o bo bién, tir cac nguyén
nhan sau xa dén truc tiép. Trén co s& két qua tinh
toan du bao xu thé, cac nghién ctru da dé xuat cac
giai phap ngan ngtra va phong chéng x6i 16. Mot so
dé xuat duoc 4p dung tai cac dia phwong va da co
nhimng két qua budc dau. Tuy nhién, cac nghién ctru
ciing boc 106 nhitng ton tai vé do chinh xac, tinh déng
bo cia cac tu lieu danh gia hién trang chua cao,
chubi s6 liéu diéu tra khao sat va quan trac con ngan;
phan tich nguyén nhan, co ché va du bao xu thé &
mot s6 cong trinh con nang vé dinh tinh, mot s6 cong
trinh két qua tinh toan mo hinh con sai khac nhiéu
so voi thuc té. Cac giai phap cong trinh dé xuat
thuong méi chi dimg & dinh huong, nguyén tac hoidc
dua vao kinh nghiém nhiéu hon dua vao cac luan cut
khoa hoc. Dé c6 hiéu qua hon, can dau tu thiét bi
khao sat, can phan tich sau hon bang dir lieu va cac
mo6 hinh chuyén dung; dong thoi tang cuong hop tac
quoc té.

Vé nhitng giai phap da ap dung: Cac cong trinh
duoc dau te xay dung voi nhiéu hinh thitc khac nhau
theo cac chuong trinh dau tu nang cip dai han hoic
nhimg du an xit Iy cdp bach. Mot s6 cong trinh da
thanh cong mang lai hiéu qua khi cac giai phap thiét
ké dua ra dung véi co sé khoa hoc ro rang va co
danh gia hiéu qua trudc khi xay dung céng trinh, mot
s6 cong trinh do xtt Iy cap bach hoac xay dung mang
tinh thit nghiém chua c6 nghién ctu ky luong nén
hiéu qua khong cao. Céac giai phap két cau bao vé
mai, chan cong trinh cing rat da dang voi nhiéu
chiing loai, nhung do chua c6 quy chuidn chung dan
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dén nhiéu cong trinh bi hue héng hodc bi pha hay do
két cau bao vé khong dam bao.

Phong chong x6i 16 bo bién can duogc tién hanh
dong bo va toan dién céac giai phap tir tam vi mo dén
cu thé, truc ti€p va gian ti€p, phi cong trinh va cong
trinh, cac giai phap can nghién ctu dé phu hop voi
tieng doan bo bién cu thé. Can dua ra giai phap tong
thé nam trong khuon khé quan ly tdng hop dai ven
bién mién Trung, két hop v6i quan ly theo luu vuc
song va xay dung chién luoc lau dai. Can vu tién cac
giai phap cong trinh két hop nhiéu loi ich, dac biét
can két hop phong chong x6i 16 voi chinh tri sa boi &
vung ctta song. Tang cuong co sé phap ly, quy dinh
bao ve bo bién. Xay dung co sé dir lieu, thanh lap
mang luéi quan trac, giam sat xoi 1& bo bién dinh ky
nham phat hién va canh bdo tai bién dé c6 nhitng giai
phap tng xtt kip thoi.

LOI CAM ON

Bai bdo nay st dung mot phan so liéu trong viéc
trién khai dé tai “Nghién citu qud trinh x6i I6; boi tu
ddi bo bién, cita song tir Quang Binh dén Thira Thién
- Hué co xét toi dnh huong cua cdc tic dong tir
thuong nguon va dé xuat gidi phap on dinh” thuoc
Churong trinh nghién cuu khoa hoc cap Nha nudc ma
s6' KC08.16/16-20.

TAI LIEU THAM KHAO

1. Le Manh Hung, Nguyén Thanh Hung (2013).
Mot s6 van dé ton tai ctia hé thong dé bién tir Quang
Ninh dén Quang Nam va dé xuat giai phap khic
phuc, hoan thién. Khoa hoc va cong nghé Thuy loi,
s6 15, Tr. 2-12.

2. Lé Dinh Thanh, Nguyén B4 Quy (2010).
Nghién cttu dé xuat giai phap 6n dinh cac ctra song
ven bién mién Trung. Dé tai doc lap cap Nha nudc.

3. Lé Phu6c Trinh, Pham Ba Trung, Lé Dinh
Mau (2000). Nghién cttu quy luat va du bao xu thé
boi tu - x6i 16 viing ven bién va clra song Viet Nam.
B4o cado khoa hoc dé tai KHCN-06.08. Vien Hai
duwong hoc Nha Trang.

4. Nguyén Pirc Vuong (2016). Nghién ctru xac
dinh nguyén nhan va dé xuat gidi phap khoa hoc
cong nghé nham 6n dinh cac cira song va ving bo
bién tinh Binh Thuan. Dé tai KHCN ci4p Nha nuoc
ma s6 KC08.18/11-15.

5. Nguyén Thanh Hung (2018). Nghién cttu qua
trinh x6i 1o, béi tu dai bo bién, ctta song tir Quang

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2019

Binh dén Thtra Thién - Hué, c6 xét téi anh huong ctia
cac tac dong tir thuong nguodn va dé xuat giai phap 6n
dinh. Dé tai KHCN cdp nha nuéc - ma so
KC08.16/16-20.

6. Nguyén Van Cu, Pham Huy Tién (2003). Sat 1o
bo bién mién Trung Viét Nam. Nha xuat ban Khoa
hoc va Ky thuat.

7. Pham Huy Tién, Tran Dtc Thanh, Bui Héng
Long, Nguyén Van Cu (2002). Cac két qua chinh
nghién cttu x6i 18, bdi tu viing clra song ven bién Viét
Nam. Tap chi Khoa hoc va Cong nghé Bién. Tap 2,
s6 4 (12 - 26).

8. Pham Quang Son (2011). Dién bién viung ven
bién ctra Thuan An (Thtra Thién - Hué) truéc va sau
tran 1a lich st thang 11-1999, 33 (3 BB). Tap chi
Khoa hoc - Dai hoc Quéc gia Ha Noi: Cac Khoa hoc
Trai dat va Moi trueong.

9. Trang web ctia T6 chic Khi twong Nhat Ban:
http://agora.ex.nii.ac.jp.

10. Vién Khoa hoc Thuay loi Viéet Nam (2017).
B4o cao téng két thu thap thong tin vé x6i 16 bo bién,
nghién ctru va dé xuat giai phap, cong nghé phu hop
bao vé bo bién viing Nam Trung bo.

11. Vii Van Phai (2010). X6i 16 bo bién Viet Nam
va bién d6i khi hau toan cau. Tap chi Khoa hoc - Dai
hoc Quéc gia Ha Noi: Cac Khoa hoc Trai dat va Moi
truong.

12. Téng cuc Phong chéong thién tai (2018). Bao
cao vé tinh hinh sat 1& bo bién va boi 14p ctra song.
Ha Noi 2018.

13. Dean G. Robert, Dalrymple Robert A (2002).
Coastal Processes with Engineering Applications,
Cambridge University Express.

14. Shore Protection Manual (1984). 4th ed., U.
S. Army Corps Engrs., Coastal Eng. Res. Center, U.
S. Govt. Printing Office, Washington, D. C.

15. Matsumoto, J., & Shoji, H. (2003). Seasonal
and inter-annual variation of tropical cyclones
approaching Vietnam. University of Tokyo. pp 7-60.

16. Jan C. Post and Carl G. Lundin (1996).
Guidelines for integrated coastal zone management,
Environmentally Sustainable Development Studies
and Monographs Series No. 9. The World Bank,
Washington, D. C.

119



KHOA HOC CONG NGHE

CURRENT STATUS OF COASTAL EROSION IN CENTER OF VIET NAM AND DIRECTION
FOR MITIGATION MEASURES

Do Hoai Nam!, Nguyen Thanh Hung?

!Hydraulics Construction Institute

’Key laboratory of River and Coastal Engineering
Summary

Coastal erosion has been received a deep concern from the authorities, people in many areas in the Central
Coast. Causes of coastal erosion involve three main factors: exogenous factors, endogenous factors and
human factors. Of these three factors, exogenous is often the primary and direct cause, which is associated
with dynamical hydrodynamic processes that cause sediment deficiencies, whereas endogenous motions
play a backdrop role and are indirect cause. Coastal erosion has serious consequences such as direct loss of
life, property and land, unstable socio-economic development due to low investment efficiency, limited
ability to invest large and long term, unstable psychology in the life and production of coastal people in the
Central. Over the past years, the central coastal erosion control has been paid much attention by the
government to investment and construction, however, the results have not been fully met the requirements
of practice. The paper presents the basic features of coastal erosion in Central Vietnam, the causes of
coastal erosion, the solutions already implemented, the problems that need attention and measures to
mitigate coastal erosion along the Central Coast.

Keywords: Coastal erosion, coastiine change, Central coastline.
Ngudi phan bién: PGS.TS. Nguyén Vin Tuédn

Ngay nhan bai: 3/6/2019
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PDANH GIA KHA NANG CHIU NHIET VA ANH HUONG
CUA NHIET DO LEN TANG TRUONG CUA CA RO PHI DO
(Oreochromis spp.) GIAI BOAN GIONG

Lé Nguyén Thién Phic!, Nguyén Minh Thanh!

TOM TAT

Nghién cttu danh gia kha niang chiu nhiét ctia ca ro phi @6 (Oreochromis spp.) & giai doan giong dua trén
cac chi s6 nguong nhiét do t6i han toi thiéu (CTmin), nguong nhiét do téi han t6i da (CTmax), nguong
nhiét do gay chét t6i thiéu (UTmin) va nguong nhiét do gay chét téi da (LTmax). Nghién cttu bo tri thi
nghiém & nhiét do 28, 31 va 34°C. Gia tri trung binh cta cac chi s6 CTmin, CTmax, LTmin va LTmax tang
dan cung voi su ting nhiét do cia moi truong nudc nudi, nhung cac gia tri nay khong sai khac cé y nghia
thong ké (P> 0,05). Nguoc lai, nhiét do thuan duong anh huéng dang ké dén thoi gian chiju nhiét cta ca ro
phi dé. Nhiet do nuoi cang cao thi thoi gian c4 ro phi d6 c6 kha ning chiu nhiét do thap dai hon va thoi gian
chiu nhiét do cao thi ngan hon (P< 0,05). Muc tiéu cia thi nghiém thir 2 1a khao sat anh hudng ctia nhiét do
lén tang trudng va ty lé song ctia ca ro phi dé & giai doan giong. Cac chi s6 tang trudng bao gdm khai luong
gia ting (g), ty lé tang truong (%) va toc do ting trudng dic trung (%/ngay) déu dat cao nhat & nhiét do
34°C va sai khac c6 y nghia théng keé véi cac chi s6 nay & nhiét do 28°C va 31°C (P< 0,05). Trong khi dé6 ty
lé song khong co su sai khac thong ke gitta cac nghiém thirc. Két qua ctia nghién cttu hién tai cho thay céa ro
phi d6 1a loai thity san tiém niang co6 thé nuoi & dong bang song Ciru Long trong diéu kién moéi truong nuéc

tang do bién d6i khi hau.

T khoa: Cd r6 phi do, Oreochromis spp., khd nang chiu nhiét, ting truong.

1. M0 DAV

Caro phi d6 (Oreochromis spp.) con duoc goi la
ca diéu hong 1a loai ca nudc ngot nudi phé bién & khu
vuc mién Dong Nam bo va dong bang song Clru
Long (PBSCL). Ca ro6 phi dé duoc nuoi & nhiéu mo
hinh khac nhau nhu: ao, muwong vuon, ruéng lua va
long bé. Nam 2015, dién tich nuéi ca ro phi cta ca
nuoc 1a 21.000 ha va san luong dat 150.000 tan. Tuy
nhién dién tich nudi, s6 luong 16ng nuodi va san luong
cho riéng ca ro phi d6 chua c6 s6 liéu thong ke chinh
thitc. Theo qui hoach phat trién nuoéi ca ro6 phi trong
d6 c6 ca ro phi d6 dén nam 2030, dién tich nuoéi ca
nuoc dat 40.000 ha va 1,8 tritu m® 16ng nudi trén
song va ho chtra 16n, san lwong ca ro phi dat 400.000
tan (Bo Nong nghiép va PTNT, 2016).

Nhimg nam gan day, bién d6i khi hau trong do
c6 st am lén toan cau da tré thanh van dé cap thiét
anh huoéng truc tiép dén nganh thay san. DPBSCL
duwoc du doan 1a 1 trong 3 vung chiu anh huong nang
né nhat cta bién déi khi hau (IPCC, 2007). Nhiét do
trung binh hang nam ctia vung DBSCL du doan cé

! Truong Pai hoc Quéc té, Pai hoc Quéc gia TP. Ho Chi
Minh
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thé tang léen 0,6°C vao nam 2030 (IPCC, 2007) va
nhiét do cao nhat ctia moéi truong nuoc co thé ting
lén hon 32°C vao nam 2050 (Mainuddin va ctv, 2010).
Cac loai thiy san la dong vat bién nhiét nén nhiét do
moéi truong nudc dong vai tro quan trong trong su
séng clia cac loai nay. Nhiéu nghién cttu cho thiy
nhiét d0 moi truong anh huwong dén su tang truong,
chuyén hoéa thtc an, sinh san, ty 1é song va hé mién
dich cta c4a, dac biet 1a & giai doan ca nho. Da s6 cac
loai ca co6 thé thich nghi voi su thay d6i nhiét do &
bién do nho. Tuy nhién su thay d6i nhiet do qua lon
c6 anh huong tiéu cuc dén toc do tang trudng va ty lé
song. Nhiét do toi uu cho su ting trudng ctia cac loai
ca vung nhiét d6i dao dong trong khoang 20-32°C
(Ficke va ctv, 2007). Dai voi ca ro phi Oreochromis
niloticus, khoang nhiét do thich hop cho tiang truéng
1a 25-31°C (Mirea va ctv, 2013). C4 ro6 phi do6 1a mot
trong cac loai ca nudc ngot co gia tri kinh té€, vi vay
nghién cttu khoang nhiét d t6i vu cho ting trudéng
ctia ca ro phi do 1a can thiét nham tim kiém cac doi
tuong nuodi phit hop trong boi canh bién ddi khi hau
tac dong dén DPBSCL. Muc tiéu cta nghién ctu
chuing t6i la: (i) xac dinh kha nang chiu nhiét ctia ca
r6 phi d6, (i) danh gia anh huong ctia nhiét d6 méi
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truong nuoc len ting trueong va ty 1é song & giai doan
ca giong.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Thuin duong ca dat nguong nhiét do thi
nghiém

Thi nghiém duoc thuc hién tai Phong thi nghiém
Thily sinh Ung dung — Khu thuc nghiém Cong nghé
Sinh hoc, Truong Pai hoc Quoc té. Ca ro phi do giai
doan giong (7-10 g/ca thé) duoc nudi trong bé
composite 1 m® trong 1 tuan & nhiét do 28°C dé ca
phuc héi truéc khi bo tri thi nghiém. Sau do6 ca duoc
chuyén sang bé composite 500 L dat trong nha dé
thuc hién tang nhiét d6 moi truong nudc, dat nguong
nhiét do thi nghiém 1a 31°C va 34°C. Ca duoc thuan
duong dén nhiét d0 mong muoén voi mic ting nhiét
do 1a 1°C/ngay bang may diéu nhiét tw dong STC
1000 (KI&BNT). Ca tiép tuc duoc nuodi théem 7 ngay &
nguong nhiét mong muén trudc khi bo tri thi
nghiém.

2.2. Thi nghiém 1: Panh gia kha ning chiu nhiét
ctia ca ro phi d6 giai doan ca giong

Thi nghiém kha nang chiu nhiét bao gém 3
nghiém thc nhiét do la 28, 31 va 34°C. Cac thi
nghiém duoc lap lai 3 lan. C4 thi nghiém duoc bo
tri vao bé composite 20 L v6i mat do 10 con/bé.
Nhiét do cac bé duoc ha nhanh bing may diéu
nhiét tu dong STC 1000 (KI&BNT) & toc do giam
nhiét 0,3°C/phut (Debnath va ctv, 2006; Martinez
va ctv, 2016). Thi nghiém nay xac dinh CTmin
(critical thermal minimum) va LTmin (lethal
thermal minimum). Twong tu, nhiét do cac bé duoc
nang nhanh bang may diéu nhiet tu dong STC
1000 (KI&BNT) & toc do tang nhiét 0,3°C/phut
nham xac dinh nguong nhiét do téi han téi da
Ctmax (critical thermal maximum) va nguong
nhiet do gay chét t6i da LTmax (lethal thermal
maximum). Nguong nhiét do téi han (CTmin va
CTmax) duoc xac dinh khi ca bi mat can bang, boi
nghiéng hoac nam nghiéng va khong thé tré lai vi
tri boi can bang. Nguong nhiét do gay chét (LTmin
va LT max) duoc xac dinh khi ca chét, biéu hién
qua viéc nap mang khong con ctt dong (Nelson va
Hooper, 1982; Beitinger va ctv, 2000). Cac thi
nghiém két thuc khi 50% ca thé trong bé bi mat can
bang do6i voi nguong nhiét do téi han hoac 50% ca
thé trong bé chét doi voi nguong nhiet do gay chét
(Moyano va ctv., 2017).
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2.3. Thi nghiém 2: Panh gi4 anh huong cta nhiét
do méi truong nudi 1én ty 1é sdng va ting trudng ciia
r6 phi d6 & giai doan giéng

2.3.1 Bo tri thi nghiém

Thi nghiém khao sat anh hudng cta nhiét o 1én
tang trudng va ty lé song ciing bao gom 3 nghiém
thiec nhiét do 1a 28, 31 va 34°C. Cac nghiém thirc
duoc 1ap lai 3 lan. Ca giong da duoc thuan duong &
cac nhiét do thi nghiém duoc bo tri vao cac bé
composite 100 L & mat do 50 con/bé. Nhiét do moi
truong nudc nudi duoc duy tri 6n dinh ¢ nguong
nhiét do thi nghiém bang may diéu nhiét tv dong
STC 1000 (KI&BNT). Cac bé nuoi duoc bo tri trong
nha va hé thong nuoi cing duoc cach nhiét nham
han ché bién thién nhiét do ctia moi truong nudi.
Thoi gian thi nghiém la 50 ngay. Ca duoc cho an 2
lan/ngay bang thic an vién 30% dam (Uni-president).
Luong cho an hang ngay twong duong voi 3% khoi
luong co thé. Bé nuoi duoc veé sinh hang ngay bang
phuong phap siphon va nudc duoc thay 2 lan/tuan
voi thé tich thay nudc 20-30%. Nhiet do moi truong va
oxy hoa tan dugc do hang ngay. Cac chi tiéu chat
lugng nudc bao gom ammonia, nitrite, nitrate, pH
duoc do 2 lan/tuan va duoc duy tri trong pham vi
pht hop cho ca ting trudng.

2.3.2. Cdc chi tiéu thu thap

Cac chi tieéu tang truong sau day duoc thu thap
dé so sanh giita cac nghiém thitc nhiét do:

Khoi luong gia tang (g): NWG = Wf - Wi.
Wi=Wi

Ty lé tang truong (%): WG = —

x 100.

Toc do tang truong dac trung (%/ngay):
InWF—1nWi

SGR = x 100
He sO chuyén hoa thirc an:
FCR= Khkai ]1.1'|:r:1g-th1i'|: -i_': tien thu
WE- Wi

56 lvongcd consong )
x 100.

54 lirong citha ban d5u

Ty lé song (%) =

Trong d6: Wf 1a khoi luong ca luc két thuc thi
nghiém; Wi 1a khoi luong ca lac bat dau thi nghiém; t
la thoi gian nuéi.

2.4. Phan tich théng ké

Cac gia tri trung binh va do lech chuén ctia cac
chi tiéu theo doi duoc tinh toan bang phan mém
Microsoft Excel. Cac nghiém thitc duoc so sanh
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thong ké bang phuong phap phan tich ANOVA mot
yéu t0, stt dung phan mém SPSS 22.0. Céc so lieu &
dang % duoc chuyén d6i sang arsin trudc khi tién
hanh phan tich thong ke.

3. KET QUA VA THAO LUAN

3.1. Panh gia kha nang chiu nhiét cia r6 phi do
& giai doan giong

3.1.1. Theo nhiét do

Két qua nghién cttu nguong nhiét do toi han toi
thiéu (CTmin) cho thdy nguong chiu nhiét ctia ca ro
phi d6 ting theo nhiét d6 moi truong nuwdc nuodi, dao
dong 12,13 + 0,15°C (moi truomg nuoc 28°C) t6i
12,63 + 0,91°C (moi truong nudc 34°C). Tuy nhién su
sai khac nay khong c6 y nghia vé mat thong ké (P>
0,05). O nguong chiu nhiét t6i da (CTmax), nguong

A W 28°c 0O 31°C 34°C

45
40,67b 41,00b

41,20b

12,13a

12,17a 12,63a

CT min CT max

B W 28°C @ 31°C

chiu nhiét ciing ting theo nhiét d6 moi truong nudc
nhung khong c6 sai khac vé y nghia thong ké gitra
cac moi truong nuoi, dat 40,67 + 0,58°C & nhiét do
nuoc 28°C va 41,20 + 0,53°C & nhiét 0 nudc 34°C
(Hinh 1A). Tuong tu, nguong nhiét do gay chét toi
thiéu (LTmin, 9,77 - 10,27°C) va t6i da (LTmax,
42,33 — 43,00°C) tang theo nhiét d0 nudc nuodi va
khong sai khac c6 y nghia thong keé gitra cac nhiét do
nuoc nuodi (P> 0,05) (Hinh 1B). Két qua ctua nghién
ctru nay tuong tu voi két qua cia nghiéq ciu trén ca
chép thuong Cyprinus carpio, ca chép An Do Labeo
rohita (Chatterjee va ctv, 2004), ca da tron Pangasius
pangasius (Debnath va ctv, 2006) va tom cang xanh
Macrobrachium rosenbergii (Manush va ctv, 2004).

M 34°C
45 - 42,33'} ’

LT max

Hinh 1. Nguong chiu nhiét @6 t6i thiéu (CTmin) va tdi da (CTmax) (Hinh 1A), nguéng nhiét do gay chét t6i
thiéu (LTmin) va tdi da (LTmax) (Hinh 1B) ctia c4 ro phi d6 nudéi & cac nhiét @6 khac nhau
So'lieu trinh bay gid tri trung binh + do léch chuan (n = 3). Cdc cot co ky hiéu chir cdi giong nhau thé

hién khong khac biét co y nghia thong ké (P > 0,05).

3.1.2. Theo thoi gian

Dai voi thoi gian dat nguong chiu nhiét toi thiéu,
ca ro phi do dat nguong lan luot 1a 48 phut, 57 phut
va 66 phuat khi nuéi & nhiét do 28°C, 31°C va 34°C.
Nguoc lai, thoi gian dat nguong chiu nhiét t6i da
ngan hon khi ca duoc nudi & nhiét do cao hon (ca
mat can bang trong thoi gian 40 phat, 33 phut va 20
phut khi nuoi & nhiét do 28°C, 31°C va 34°C). Tat ca
cac sai khac vé thoi gian dat nguong chiu nhiét toi
thiéu va t6i da ctia ca ro phi d6 nuo6i & cac nghiém
thitc nhiét do nuéc déu c6 y nghia thong ke (P <
0,05) (Hinh 2A). Twong tu, thoi gian ca ré phi do dat
nguong nhiét do gay chét toi thiéu dai hon khi ca
nuoi & nhiét do cao hon va thoi gian dat nguong nhiét
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do gay chét toi da ngan hon khi nuéi & nhiét do nudc
cao hon. Tat cé céc sai khac ctia nguong nhiét do gay
chét khi so sanh gitta cac nghiém thitc nhiét do moi
truong nuéc déu c6 y nghia thong ke (P < 0,05)
(Hinh 2B). Theo Currie va ctv. (1998) nhom ca da
tron 1a loai c6 phé nhiét rong thi khi nuéi thuan &
nhiét do cao co thé cai thién kha nang chiu nguong
nhiét dé cao va giam kha nang chiu nguong nhiét do
thap. Tuy nhién kha nang thich nghi voi sy thay ddi
nhiét do bi anh huong 16n béi nhiét do nuwdc nuoi va
loai ca nudi (Beitinger va Beninett, 2000). Vi vay
nghién cttu ctia chung t6i vé nguong kha nang chiu
nhiét ctia ca ro phi @6 cung cap thong tin hitu ich cho
st lua chon cac loai c4 nuoi trong boi canh bién ddi
khi hau.

123



KHOA HOC CONG NGHE

0 31°C 34°C

A W 28°C

THOTI GIAN (phit)
w
[=]

N
o

CT min
Hinh 2. Thoi gian dat ngudng chiu nhiét do téi thiéu va téi da (Hinh 2A), thoi gian dat nguong nhiét 6 gay
chét t6i thiéu va t6i da (Hinh 2B) cta ca ré phi d6 nuéi & cac nhiét do khac nhau
So'liéu trinh bay gid tri trung binh + do Iéch chudn (n = 3). Cdc cot co ky hiéu chir cdi khdc nhau thé hién
swkhdc biét co y nghia thong ké (P < 0,05).

CT max

3.2. Anh hudéng cia nhiét d6 lén ty lé séng va
ting trudng cta ro phi dé & giai doan giong

Bang 1 cho thdy ty lé song thap nhat khi nuéi &
nhiét do 34°C va cao nhat & 31°C. Tuy nhién su sai
khac vé ty lé song giita cac nghiém thirc nhiét do
nuoi la khong c6 y nghia thong ké. Sau thoi gian nuoi
50 ngay, khoi luong gia ting cta ca ro6 phi do ting
cung voi ting nhiét d6 moi truong nudc nudi, dat
14,00 + 0,75 g & 28°C va 19,90 + 1,88 & 34°C. Khoi
Iwong gia tang cua ré phi dé6 nuoi & nhiét do 34°C sai
khac ¢6 y nghia thong ke so voi 2 nghiém thitc con
lai (< 0,05). Tuwong tu, ty lé tang trudng va toc do
tang trudng dac trung ciing dat cao nhat & nhiét do
nuoi 34°C (173,69 + 2,12% va 2,14 + 0,039%/ngay) va
sai khac c6 y nghia thong ké so v6i nghiém thuc
28°C va 31°C (P < 0,05). Hé s6 chuyén hoa thtc an
dat thap nhat & nghiém thic 28°C va cao nhat &
nghiém thitc 34°C. Két qua ciia chung t6i twong dong
v6i nghién cttu anh huéng ctia nhiét do khac nhau

THOT GIAN (phut)
B
(-]

B N 28°C [ 31°C 340C

W
=]

LT max

LT min

lén ting trudong cua ca tra (Phuc, 2015). Tac gia cong
b6 céac chi so tang trudng cta ca tra bao gom khoi
luong gia tang, toc do ting truong tuyét doi, toc do
ting trudng dic trung dat cao nhat & nhiét do nuoi
34°C. Theo Schulte (2011) nhiét &0 moi truong nudc
c6 tac dong dén ting trudng cta ci, boéi vi toc do
chuyén hoéa tang khi nhiét do nuoc tang goép phan
vao toc do tang trudng clia ca nhanh hon khi nuoi &
nhiét dé cao. Ca tang truong nhanh va tiéu thu thuac
an nhiéu hon & nhiét do 34°C cho thdy phan 16n ning
luong duoc tich lay cho ting trudéng, khong phai sir
dung nang luong phan tmg voi hién twong soc khi
nhiét d6 tang (Phuc, 2015). Tuy nhién nghién ctu
ctia chung t6i 6 ty 1é song & nhiét do 34°C thap hon
ty lé song & cac nhiét do con lai. Pay c6 thé 1a yéu t6
anh huong dén cac chi tiéu ting truong cao hon &
nghiém thic 34°C. Vi vay anh hudng ctia nhiét d6 1én
ting trudng cta ca ro phi do chua co thé khang dinh
chac chan ¢ nghién ctru hién tai.

Bang 1. Ty 1é s6ng, khdi luong gia ting (NWG), ty 1é ting truong (WG), téc do ting trudng dic trung (SGR),
hé s6 chuyén hoa thirc an (FCR) ctia c4 r6 phi @6 (Oreochromis spp.) giai doan giéng nuéi & nhiét do 28, 31

va 34°C
Nghiém A A o NWG WG SGR
thirc Ty l¢ song (&) @) %) (% / ngay) FCR
28°C 87,33 £ 4,622 14,00 = 0,75% 141,35 + 3,49° 1,87 +0,0372 1,17 + 0,04°
31°C 88,67 + 2,312 17,00 + 0,91° 148,82 + 3,07" 1,94 + 0,042 1,22 + 0,06%
34°C 78,67 +14,19* 19,90 + 1,88¢ 173,69 + 2,12¢ 2,14 + 0,039° 1,27 +0,02°

So'liéu trinh bay gia tri trung binh + do léch chuan (n = 3). Cdc cot co ky hiéu chir cdi khac nhau thé hién
swkhdc biét co y nghia thong ké (P < 0,05). NWG: Khoi lirong gia tang; WG: Ty Ié tang truong; SGR: Toc do

tang truong; FCR: Hé so chuyén hoa thirc an.
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4. KET LUAN

Két qua nghién ctru cho thdy nguong chiu nhiét
toi thiéu va t6i da, nguong nhiet do gay chét toi thiéu
va t6i da cta ca ro phi dé6 déu tang theo nhiét do moi
treong nudc tang. Ngoai ra nhiét do méi truong nudéc
tang lén toi 34°C chua anh huong dén tang trudng va
ty 1é song ctia ca ro phi do. Tuy nhién cac nghién ctru
sau nay vé kha nang chiu nhiét va tac dong ctia nhiét
do len tang truong va ty lé song & ca ro phi do hodc
doi tuwong thiy san khac can bo tri & day nhiét do
rong hon va thoi gian nghién cttu dai hon. Nghién
ctru tiép theo 1a can thiét dé co thé hiéu ro co ché
thich nghi va chuyén héa nang luong khi nhiét do
moi truong nudc gidm hodc tang. Két qua ctia nghién
ctru hién tai cho thay ca ro phi d6 1a déi tuong nuoi
tiém nang nham thich nghi véi diéu kién bién déi khi
hau.
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THERMAL TOLERANCE, GROWTH PERFORMANCE AND SURVIVAL OF RED TILAPIA
(Oreochromis spp.) FINGERLINGS IN THREE TEMPERATURES

Le Nguyen Thien Phuc!, Nguyen Minh Thanh!

! International Univeristy, Vietnam National University Ho Chi Minh
Summary

This study evaluated the thermal tolerance of red tilapia (Oreochromis spp.) fingerlings in term of critical
thermal minimum (CTmin), critical thermal maximum (CTmax), lethal thermal minimum (LTmin), and
lethal thermal maximum (LTmax) after acclimation of the fingerlings at 31 and 34°C and the temperature of
28°C as a control. Mean values of CTmin, CT max, LTmin and LTmax increased insignificantly with
increasing acclimation temperatures (2> 0.05). In contrast, the acclimation temperatures strongly affected
the time of tolerance of red tilapia. The higher the acclimation temperatures were, the longer red tilapia
fingerlings could tolerate to cold water, and the shorter they could tolerate to warm water (P < 0.05). The
second experiment focused on the effects of three diferent temperatures on the growth performance and
survival of red tilapia fingerlings. Net weight gain (g), growth rate (%) and specific growth rate (%/day)
were highest at the temperature of 34°C and were significantly different those at other temperatures (28 and
31°C), while survival rates were not significant between treatments. The results of this study indicate that
red tilapia is a potential aquaculture species in the Mekong Delta in the context of temperature increase due
to global climate change.

Keywords: Red tilapia, Oreochromis spp., thermal tolerance, growth performance.
Ngudi phan bién: TS. Pham Anh Tuin
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RONG DO LAURENCIA (RHODOPHYTA) O PHU Qudc,
KIEN GIANG, VIET NAM: HIEN TRANG PHAN BO VA
NHAN DIEN LOAI
Nguyén Tan Phong!, Huynh Vin Tién?, Truong Trong Ngon®

TOM TAT

Céc loai rong d6 thuoc chi Laurencia hién c6 gia tri kinh t€ cao. Tuy nhién, hién chua c6 danh gia cting nhuw
bao c4o vé phan b6 va cac thanh phan loai tai Viet Nam. Muc tiéu cta nghién ctru nay 1a tim hiéu hién trang
phan bg va thanh phan loai rong bién thudc chi Laurencia & Phu Qudc. Két qua nay 1a co s& ban dau gitp
danh gia nguon tai nguyén bién sau nay va ciing 1 nén tang cho cac nghién cttu sau hon. Nghién cttu nay
ap dung phuong phap quadrat dé thu mau, phuong phap 14y mau phan tich, phuong phap phan loai, danh
gi4 da dang loai va danh gia chi s6 dong déu dé dat duoc muc tiéu nghién ctru. 8 trong 14 hon dao & Phu
Quéc c6 su hién dién cta 7 loai rong d6 thudc chi Laurencia (Laurencia cartilaginea, Laurencia majuscula,
Laurencia mcdermidiae, Laurencia microcladia, Laurencia obtusa, Laurencia pinnata, Laurencia viridis). 4
trong 7 loai nay c6 gia tri kinh té cao. Chi s6 da dang ctia cac loai & mitc d6 trung binh voi cac chi s6 bién
dong giita 0,196 va 0,689. Hai loai Laurencia microcladia va Laurencia obtusa cung c6 tan so xuat hién cao
nhat (79,36%). Trong khi d6, chi s6 dong déu ctia cac loai nay twong déi cao, tir 0,650 dén 1,000. Moi truong
sOng cta cac loai nay hién nay con twong d6i nguyén ven va it bi tac dong do cac hoat dong ctia con nguoi.
Can c6 thém nhiéu nghién ctru vé loai nay ciing nhu quy hoach phtt hop nham bao ton va st dung hop ly tai

nguyeén rong bién tai Phu Quéc.

Tt khéa: Laurencia, Phu Quoc, Rhodophyta, tai nguyén rong bién.

1. GI0I THIEV

Chi Laurencia phan bo rong rai tai nhiéu ving
bién trén toan thé gidi. Chi ndy duoc danh gia la mot
trong nhimg chi da dang nhat thuéc nganh rong do6
(Saito, 1967; Garbary & Harper, 1998). Nhiéu nghién
ctru thuong tap trung nghién cttu kha ning san xuat
cac hop chat tht cap, tiém nang hé sinh thai va duoc
phdm tir cac loai rong d6 thuoc chi Laurencia
(Oliveira et al, 2015).

Vung Carribbean la noi c6 nhitng nghién cttu
dau tien vé loai rong d6 Laurencia obtusa
(Lamouroux, 1813). Két qua cho thay rang loai rong
d6 Laurencia obtusa c6 chira nhiéu hop chat méi co
gia tri kinh té cao. Loai nay ciing da duoc xac dinh
hién trang va khu vuc phan b & ving bién nhiét doi
va can nhiét d6i (Albert, 1987). Taskin va Sukatar
(2013) da ghi nhan 7 loai thuoc chi Laurenia tai ving
bién & Thé Nhi Ky. Palaniveloo & Vairappan (2013)

! Khoa Méi truong va Bao ho lao dong, Pai hoc Tén Duc
Thing

? Khoa Tai nguyén Moi truong, Dai hoc Kién Giang

3 Vién NC & PT Cong nghé Sinh hoc, Truong Dai hoc Can
Tho

Email: hvtien36 @gmail.com
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da ghi nhan su da dang va chiém wu thé ctia bon loai
thudc chi Laurencia: Laurencia snackeyi, Laurencia
majuscula, Laurencia nangii va Laurencia similis tai
béc dao.

Le (2015) bao c4o rang rong dé tai Viet Nam co
su tuong dong vé da dang loai véi cac loai xuat hién
tai Philippines nhung cao hon so véi cac loai & Pai
Loan, Thai Lan va Malaysia. Tu (2015) ghi nhan su
xuat hién loai Laurencia natalensis Kylin tai quan dao
Thé Chu, Pha Quéc. Day 1a loai méi duoc ghi nhan
gan day. Loai nay cing ghi nhan c6 hién dién tai
ving bién Isipingo (Nam Phi) & d6 sau 1 m. Tu
(2015) cho thay hau hét chi Laurencia hién dién tai
vung bién Nam Trung b6 (Viét Nam) véi so luong rat
it va chua c6 nhiéu tiém nang vé kinh té. Suzuki
(2009) cho biét rang c6 nhiéu nghién ctru bao cao vé
st hién dién va thanh phan loai rong dé thuoc chi
Laurencia. Tuy nhién, tai Viét Nam hién c6 it cong
trinh nghién cttu vé chi Laurencia va thanh phan loai
ciing bi han ché.

Ving bién Pha Quoc hién c6 22 hon dao lon
nho. Ving bién nay da duoc quy hoach thanh khu du
lich sinh thai bién chat luong cao & Viéet Nam va
trong khu vuc Pong Nam A. Khu Béo ton bién Phu
Quoc da duoc thanh 1ap nam 2007. Tuy nhién, hién
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nay chua c6 danh gia ciing nhu b4o cao cu thé vé su
hién dién cta loai rong bién thudc chi Laurencia &
khu vire nay. Do vay, muc tiéu ctia nghién cttu nay la
tim hiéu hién trang phan b6 va thanh phan loai rong
bién thudc chi Laurencia & cac hon dao & Phu Quéc
sé 1a co s& ban dau giup danh gia nguén tai nguyén
bién sau nay va ciing la nén tang cho cac nghién ciru
sau hon.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

Thiét bi dinh vi két hop voi may anh Nikon
D5300, may anh chup hinh duéi nuéc FinePix (XP80
ctia Fujifilm), ban Google map, bo thu mau va bao
quan mau.

Thiét bi xac dinh moéi truong nuéc gdbm may do
d0 min (Extech EC170) va may do pH (Eutech
Expert pH).

2.2. Phuong phap
2.2 1. Dia diém khao st va thu mau

ba tién hanh khao sat va thu mau vao thang 5
nam 2017. C4ac mau rong duoc thu tai ving bién ven
14 hon ctia ddo Phu Quéc: hon Dira, hon Roi, hon
Thom, hon Kim Quy, hon May Rat Ngoai, hon Vong,
hon Xuong, hon Vang, hon Dam Ngoai, hon Dam
Trong, hon Kho, hon Trang, hon Gam Ghi, hon
Moéng Tay.

Nghién ctu da ap dung theo phuong phap
Quadrat (Misra, 1968). Da tién hanh thu mau & 5 vi
tri khac nhau ngau nhién tai moi dia diém. Dién tich
0 khéo sat 0,5 m x 0,5 m & do sau 0-3 m.

Cambddia

Hinh 1. Ban d6 khao sat va noi thu mau loai
Laurencia Sp. (Google map)

Nghién cttu da 4p dung phuong phap ldy mau
phan tich méi truong nudc cta Pellizzari (2017). Da
tién hanh do luwong cac thong s6 hoa ly ctia mau
nudéc, bao gom dd man, pH va nhiét do & ba diém
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thuoc bé mat nuéc khac nhau & méi vi tri khao sat
(Bang 1).

2.2.2. Xac dinh da dang loadi
Phén loai lodi

Nghién ctu ap dung phuong phap phan loai
rong ctia Dawson (1954) va hé thong phan loai IUCN
(2015) dé phan loai cac mau rong do thudc chi
Laurencia dugc thu thap tai cac hon & Phu Qudc.
Ngoai ra, da tham khao phan loai rong ctia Nguyén
Hiru Dai (2007), Dai (1997), Pham Hoang Ho (1969),
Tseng (1983), Tu (2015), Lé Nhue Hau va cong su
(2013).

Panh gid da dang lodi

Nghién ctru ap dung danh gia da dang loai va chi
s6 dong déu ctia Shannon & Weaver (1963) va chi s6
twong déng (similarity index). Chi s6 da dang sinh
hoc loai Shannon A’ (Shannon and Weaver, 1963) 1a
phép thong ke téng hop ctia hai yéu t6 1a thanh phan
s6 luong loai va kha nang xuat hién cta cac ca thé
trong moi loai. Chi s6 da dang sinh hoc loai Shannon
H’khong chi phu thugc vao thanh phan loai, s6 loai
ma ca s6 luong ca thé va xac suat xuat hién cta cac
ca thé trong modi loai. Chi s6 A’ duoc tinh theo cong
thirc:

H' = —Z_ p,;Inp,
=1

Hoac:
H'= —[PLIn(P1)+ P2.In(P2) + P3.In(P3) + -+ Ps.In(Ps)]

Trong do: H" chi so da dang sinh hoc loai
Shannon, P: tan s6 xuat hién cua loai thir I n:tong sé
lodi hodc S: tong so loar.

Chi s6 dong déu Shannon /” (Shannon Evenness
J) khéo sat tinh phan bo dong déu cta cac loai rong
dé thuoc chi Laurencia. Chi s6 J’ duoc tinh dua trén
chi s6 da dang loai Shannon A’va H'max.

J' = H'/H'max (’ c6 gia tri tit 0 dén 1)
H'max = —In (l) Trong d6, H max1a chi s6
LS

da dang loai cuc dai. Chi s6 nay chi xuat hién khi cac
loai thuoc chi Laurencia c6 st phan bé dong déu gitra
cac loai voi nhau va khi tan s6 xuat hién ctia moi loai
trong quan thé bang nhau. Nghién ctru stt dung phan
mém Biodiversity Pro (McAleece va cong su, 1997)
dé phan tich dinh lwong cac chi s6 da dang sinh hoc
Shannon A’va chi s6 dong déu Shannon ./’
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Dbanh gia @6 twong ddng thanh phan loai

Ap dung cong thic cta Bray-Curtis (1957) dé
tinh chi s6 twong dong (similarity index):

S

JR=100 % (1==p =
=217 1]

Py ¥
¥iji—Yig

-1

Al

ik

Trong do. Y, vaY, la so luong loai thtt i trong
khu vuc nghién cttu thirj va k, (s6 luong loaip =1, 2,
3, ... I; so luong khu vuc nghién ctun = 1,2,3, ...j).

3. KET QUA VA THAO LUAN

3.1. bic diém ctia khu vuc nghién ciru

Két qua nghién ctu cho thdy rang cac loai rong
d6 thuoc chi Laurencia hién dién & nhiét ¢60 (Bang 1)
dao dong trong khoang 22,69 - 29,63°C. Diéu nay cho
thay rang cac loai rong nay hién dién & bién do nhiét
tiong doi hep hon véi cac cac loai do Simi¢ va cong
st (2017) phat hién ¢ nhiéu nhanh séng & Serbia.

Bién d¢ nhiét & ving & Serbia tir 11,5-29°C. Tuy
nhién, Eggert (2012) cho biét cac loai rong d6 co thé
phat trién va thich tng tot vé sinh Iy hoc va hinh thai,
nong do protein va cac dac diém ctia mang té bao
trudc su bién doi cua nhiét do moi truong.

Két qua pH tai cac hon dao khéo sat co gia tri tie
7,61 dén 8,25. Két qua nay tuong déng voi cac két
qua nghién ctru vé do pH trong moi trudng rong bién
hién dién (pH t 7,3-8,8) cﬁq Dadolahi-Sohrab va
cong su (2012) & vinh Ba Tu (An Po). Tuy nhién, da
c6 su chénh lech vé do pH theo nghién ctru nay so
voi két qua do Simi¢ va cong su (2017) tién hanh tai
Serbia véi do pH la tir 7,0 - 9,23. Simi¢ va cong su
(2017) nhan xét rang rong bién c6 thé ton tai trong
bien do pH khac nhau va tuy thuoc vao dic diém
sinh thai, diéu kién tu nhién va kiéu khi hau & mdi
khu vuec.

Bang 1. Toa d6 va cac thong s6 hoa ly ciia nudc tai khu vuc khéo sat

STT Toa do bao N}?fg Jd(.) pH B(,E%n:)an
1 9°59’36.2"N 104°00°’51.6"E Hon Dira 23,59 8,15 29,33
2 9°59°04.2"N 104°01’06.4"E Hon Roi 24,61 7,92 31,33
3 9°57’19.4"N 104°00°46.7"E Hon Thom 23,81 8,25 32,33
4 9°55’11.1"N 103°58'52.1"E Hon Kim Quy 27,53 7,61 31,33
5 9°54°47.2"N 103°59°40.3"E Hon May Rut Trong 22,69 7,78 29,67
6 9°55’03.4"N 103°59°59.6"E Hon Vong 27,94 7,91 30,67
7 9°54’56.2"N 104°01°26.1"E Hon Xuong 27,82 8,01 29,33
8 9°55’38.8'"N 104°01°06.7"E Hon Vang 28,73 8,12 30,67
9 9°59'28.8'"N 104°02’31.3"E Hon Dam Ngoai 28,86 7,85 32,00
10 10°00°20.8"N 104°01’46.2"E Hon Dam Trong 24,79 7,67 31,33
11 9°55’45.3"N 103°59°32.5"E Hon Kho 29,63 8,08 31,00
12 9°54’13.2"N 103°59°29.8"E Hon Trang 28,92 8,22 29,67
13 9°54’38.2'"N 104°00°46.0"E Hon Gam Ghi 28,84 7,95 31,00
14 9°54’35.2'"N 104°01’20.7"E Hon Moéng Tay 29,07 7,82 30,67

Tuy nhién, theo két qua khao sat do man bién
dong tr 29,50%0 dén 32,50%0. Do man trung binh phu
hop voi su phan b6 cta cac loai rong thuoc chi
Laurencia 1a 30,74%, trong d6 dia diém phan b6 da
dang va thich hop nhat v6i cac loai thuoc chi
Laurencia c6 ¢6 man la 32,33% (hon Thom). D6 man
nay tuong dong so voi két qua nghién ciu do
Dadolahi-Sohrab va cong su (2012) cong bo & vinh
Ba Tu 1a 32-43%.. Diéu nay cho thdy ngoai cac yéu to
anh huéng vé nhiét do va pH, thi su phan bo va ton
tai ctia cac loai thudéc chi Laurencia con phu thudc
kha lon vao do man ctia nudc bién.

3.2. Panh gia st da dang phan bé

Nghién cttu cho thay 35 mau rong d6 thuoc chi
Laurencia chi hién dién & viing bién ven 8 dao: hon
Dtra, hon Roi, hon Thom, hon Kim Quy, hon Vong,
hon Xuong, hon Vang, hon Kho. Khong ghi nhan
duoc su hién dién ctia cac loai rong d6 thudc chi
Laurencia tai ving bién ven cac hon Trang, hon Kho,
hon Gam Ghi, hon Méng Tay, hon Dam Ngoai va
hon Dam Trong.

Két qua phan loai 35 mau rong do thuoc chi
Laurencia thu duoc tai cac ving bién ven 8 hon dao
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ctia ddo & Phu Quoc duoc phan loai thanh 7 loai (4 loai), tiép dén 1a hon Xudng va hon Dita (2 loai),
(Bang 2 & hinh 2). Cac loai thudc chi Laurencia phan  hon Roi, hon Kim Quy, hon Véng, hon Khé va hon
bo rai rac & 8 ddo, tap trung nhiéu nhat @ hon Thom Vang voi 1 loai.
Bang 2. Sy hién dién ctia c4c loai rong d6 thudc chi Laurencia ven cac hon déo thudc ddo Phii Quéc
Loai 1 2 3 4 5 6 7 8 Gia tri kinh té
Laurencia cartilaginea + -
Laurencia obtusa - -
Laurencia microcladia - -
Laurencia majuscule - -
Laurencia mcdermidiae + + - + - + + -
Laurencia pinnata - - - - + - - - -
Laurencia viridis - - - - - + - - -
Téng 2 1 4 1 1 2 1 1 -

* Ghi chu: (1): hon Dua; (2) hon Roi; (3) hon Thom, (4) hon Kim Qui; (5) hon Vong; (6) hon Xuong; (7)
hon Vang; (8) hon Kho. (+) co su"]uen dzen' (). khong co su ]]16'11 d1en

+ |+ |+ [+

+ |+ [+ |+

I
iH

|
{

=

x i

© = B 0 5= e

Tos M‘HhtMII\N wsﬁ 08 088 S H“\ﬁlﬂ i mw B i 2 _f. : ]
Laurencia cartilaginea Laurencia majuscula Laurencia mcdermidiae Laurencia viridis

' I]'ﬁﬂlll‘ﬂ.l
| ) . e e v b E: 3 4 g
Laurencia obtusa Laurencia pinnata * Laurencia microcladia

Hinh 2. Hinh anh dic trung cta 7 loai rong d6 thugc chi Laurencia

Christian va Kai (2012) cho biét ring cac loai troi nhiéu hon so véi cac loai phan bé & do sau hon.
Pellizzari (2017) cting ching minh rang su phan bo
khong dong déu co6 thé 1a do su thich nghi, diéu kién

rong do thuoc chi Larencia phan bo khong dong déu
la do anh huong ctia birc xa mit troi, may va dac biét -
la thiy triéu. Wilhelm and Selmar (2011) cho biét ring ~ 1hiét do, @0 man va do pH va nhu cau dinh duong cla
rong bién Ia thuc vat cin anh sang dé quang hop. loai rong d6 trong qua trinh sinh trueong va phat trién.
Nhimg loai phan bé gin ting nwoc mat phat trién Ngoai ra, Smale va cong su (2010) ciing cho thay su
manh hon so véi cac loai phan bé & do sau hon vi cac phan b6 ctia cac loai thuoc chi Laurencia con phu
loAi & gin tAng nueoc mat thu nhan hrong bitc xa tir mit thuoc rat lon vao yéu to thoi gian va khong gian.
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3.3. Panh gia da dang loai

Chi s6 da dang sinh hoc loai A’khac nhau gitra
cac loai. Chi s6 nay dao dong tir 0,196 dén 0,689
(Bang 3). Tinh da dang cao nhat 1a loai Laurencia
mcdermidiae voi H = 0,689, ti€p theo 1a loai
Laurencia cartilaginea va Laurencia majuscula (H =
0,301) va thap nhat 1a Laurencia pinnata (H’= 0,196).
Tuy nhién, chi s6 dong déu Shannon J’ & hai loai
Laurencia cartilagineava Laurencia majusculalai cao
nhat (J” = 1,000). Laurencia mcdermidiae da dang
hon hai loai Laurencia cartilaginea va Laurencia
majuscula nhung chi s6 phan b6 dong déu lai thap
hon. Loai Laurencia pinnata c6 chi s6 da dang sinh
hoc loai A”’va chi s6 déng déu /’thap nhat so v6i cac
loai con lai (J’= 0,650).

Bang 3. Chi s6 da dang sinh hoc loai Shannon (A) va
chi s6 dong déu Shannon (/) tai cac diém thu mau
ven cac hon ctia ddo Pha Quéc

Loai H J
Laurencia cartilaginea 0,301 1,000
Laurencia obtusa 0,276 0,943
Laurencia majuscula 0,301 1,000
Laurencia mcdermidiae 0,689 0,986
Laurencia pinnata 0,196 0,650
Laurencia viridis 0,287 0,954
Laurencia microcladia 0,298 0,991
Laurencia viridis
Laurencia medermidiae
Laurencia pinnata
] Laurencia majuscul
Laurencia microcladia

Laurencia obtusa

Laurencia cartilaginea

Hinh 3. Sur trong déng ciia cac loai thuéce chi
Laurencia tai viing bién ven c4c hon cta
d3o Phu Quéc

S6 lieu & bang 3 cho thay chi s6 da dang loai cia
chi Laurencia ven cac hon ctia ddo Phu Quéc tuong
doi thap (A’ = 0,196-0,689) so vdi nghién ciru cta
Pellizzari nam 2017 tai quan ddo Nam Shetland &
Nam Cuc vé cac loai rong bién (A = 3,250-4,090). Cac
két qua trén cho thay su tuwong dong voi két qua
nghién cttu do Pellizzari (2017) cong bo. Diéu nay
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cho thdy rang ving bién tai cac hon dao khac nhau
co dac diém moi treong khac nhau nén c6 tinh dac
thu riéng vé thanh phan va su phan bé cta cac sinh
vat & duoi bién. Ngoai ra tinh da dang vé loai khong
chi phu thudc vao vi tri phan b & cac hon ddo ma
con phu thuoc vao tan s6 xuat hién cta cac loai & cac
hon dao nay.

Chi s6 tuong dong thanh phan loai ctia chi
Laurencia tai ving bién ¢ cac hon dao ctia dao Phu
Quoc dat tir 11,76% dén 79,36% va duoc chia thanh
hai nhanh: méot nhanh nhé va mot nhanh tuong doi
16n. Su phan vung da tao duoc tinh khac biét trong su
phan bo gitra cac loai (Hinh 3). Trong nhanh 16n, ba
loai Laurencia microcladia, Laurencia obtusa vd
Laurencia majuscula c6 mic do twong doéng vé noi
phan b6 cao (50,21-79,36%). Riéng hai loai Laurencia
viridis va Laurencia mcdermidia & nhanh nhé nhin
chung it c6 su twong dong vé noi phan bé hon so voi
cac loai khac (33,12%). Pellizzari (2017) cho thay su
xuat hién véi tan s6 thdp phan 4anh thanh phan dac
trung cua loai va c6 thé d6 1a loai quy hiém. Diéu nay
cho thdy rang mirc d6 gan gii va twong dong vé noi
phan bo gitra cac loai & cac diém khao sat phan anh
tinh chat moi truong va dinh duong cé nhiéu diém
khac biét.

3.4. Gia tri kinh té ctia chi Laurencia

Laurencia dugc tng dung trong cac linh vuc
thuc phdm va y hoc. Cac hop chat duoc phan lap tir
loai thuoc chi Laurencia duoc stt dung lam thudc va
stt dung trong y hoc (Shaza, 2014). Wang va cong su
(2013) cho biét cac loai rong do thuodc
chi Laurencia duoc st dung dé san xuét cac chat
chuyén hoéa thir cap vi cac chat chuyén hoa nay co6
cac dic tinh cau truc da dang va doc ddo va nhimg
dic tinh nay thay déi tuy thuoc vao timg loai, dia
diém va thoi gian thu mau. 4 loai Laurencia
mcdermidiae, Laurencia majuscula, Laurencia
microcladia, Laurencia obtusa duoc tng dung rong
rai va phé bién dé san xuat cac hop chat tha cap (Irie
1965).

Loai Laurencia majuscula dugc thu tai hon Thom
va hon Xuoéng da duoc Yang va cong su (2008)
nghién ctru dé ly trich cac hoat chat khang khuén va
chat chong oxy hoa. Lee va cong su (2004) va
Middleton va cong su (2000) ching minh hoat tinh
chong oxy hoa c6 vai tro quan trong khac nhau va sit
dung trong nhiéu loai duoc phdm nhu chéng 3o hoa,
khang viém va khang té bao ung thu.
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Cac loai rong d6 thudc chi Laurencia duoc nguoi
dan thu thap lam thuc pham va duoc lieu. Tuy nhién,
viéc stt dung nay chua tan dung t6i da duoc loi ich
ctia cac loai rong d@d. Can c6 nhitng nghién cttu sau
hon déi véi nguodn loi rong bién & Phu Qudc, dac biét
la céac loai rong @6 thuodc chi Laurencia. Can c6 quy
hoach va st dung hop ly nguon loi tir thién nhién,
dac biet nguon loi rong bién dé phuc vu cho su phat
trién kinh té xa hoi cting nhu bao vé moi trieong. Can
bang hé sinh thai 1a diéu kién tién quyét gitp phat
trién du lich bién bén vitng ciing nhu dat duoc cac
muc tiéu bén vimng vé moi truong va phat trién kinh
té xa hoi ctia Viet Nam.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Da xac dinh 7 loai rong @6 thudc chi Laurencia
tai 14 hon dao tai Pha Qudc. 4 trong 7 loai c6 gia tri
kinh té cao. Chi s6 da dang cta cac loai rong d6
thuoc chi Laurencia & mic do trung binh. Chi s6
déng déu cta cac loai nay twong doi cao. 2 loai
Laurencia microcladia va Laurencia obtusa c6 tan s6
xuat hién dong thoi cting nhau cao nhat (79,36%).
Moi truong séng cta cac loai nay hién nay con tuong
doi nguyen ven va it bi tac dong do cac hoat dong
clia con nguoi.

4.2. Kién nghi

Pht Quéc hién cé 22 hon dao 16n nhd, c6 Khu
Bao ton bién Pha Quoc. Do cac loai rong d6 thuoc
chi Laurencia hién c6 gia tri kinh t€ nén can cé6
nghién cttu mé rong & cac hon dao con lai cia Phu
Quéc ciing nhu hoan chinh danh luc céac loai rong
bién tai Phu Quoc. Pay 1a co sé ban dau gitp dua ra
cac bién phap bao ton thich hop ciing nhu gitp danh
gia tac dong ctia hoat dong phat trién kinh té xa hoi
doi voi hién trang va thanh phan loai. Ciing can c6
nhiéu nghién cttu sau hon vé ly tinh va hoa tinh cta
céac loai nay nham xéac dinh gia tri kinh té ctia cac loai
rong hién dién tai ving Phu Quéc. Ngoai ra, can
khuyén khich nuéi trong tao thu nhap cho nguoi dan
dia phuong cting nhu lam giam tac dong do thu luom
rong bién tu phat hién dang xay ra.
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RED SEAWEED OF LAURENCIA GENUS (RHODOPHYTA) IN PHU QUOC, KIEN GIANG, VIETNAM:
DISTRIBUTION AND SPECIES IDENTIFICATION

Nguyen Tan Phong!, Huynh Van Tien?, Truong Trong Ngon3

! Faculty of Environment and Labour Safety, Ton Puc Thang University

2 Faculty of Environment and Resources, Kien Giang University

? Biotechnology Research and Development Institute, Can Tho University
Summary

Red seaweed species of the genus Laurencia are of high economic value. However, there was limited
information regarding distribution or composition of these read seaweed species in Vietnam. This study
aims to understand status of, and composition of, seaweed species of the genus Laurencia in Phu Quoc.
Expected findings will function as a basic information, from which evaluation and strategic plans would be
developed to protecting Red seaweed species or undertake further studies. This study employed quadrat
method for collecting samples, sampling and analytical methods, species identification, species richness,
similarity index to achieve the study’s objective. 8 of the 14 islands in Phu Quoc encountered the presence
of 7 species of the genus of Laurencia (Laurencia cartilaginea, Laurencia majuscula, Laurencia
mcdermidiae, Laurencia microcladia, Laurencia obtusa, Laurencia pinnata, Laurencia viridis). 4 of 7 species
are of high economic value. the species had a minimum index of species richness, fluctuating between 0.196
and 0.689. Laurencia microcladia and Laurencia obtusa had the highest frequency of occurrence, with
79.36%. Meanwhile, the species had a relatively high level of similarity index, ranging between 0,650 and
1,000. These species had relatively intact habitats. Additional studies are needed to adequately understand
red seaweed species and their habitats and to properly plan and rationally use these species in Phu Quoc.

Keywords: Laurencia, Phu Quoc, Rhodophyta, Sea weed resource.
Nguoi phan bién: PGS.TS. Nguyén Xuan Ly
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NGHIEN CUU SINH TRUONG RUNG TRONG KEO LAI
(Acacia mangium va Acacia auriculiformis) 5 TU (1]
TAI CONG TY MDF TINH GIA LAI

Nguyén Minh Thanh?, L& Hung Chién’,

Lé Xuan Truong', Tran Trung Quéc?, Pham Ding Bach®

TOM TAT

Nghién ctru duoc tién hanh tai 3 dia diém trong Keo lai 5 tuéi cia Cong ty MDF: KDang - Dak Doa; Ia Ba -
Ia Grai, Kong Bla - K'Bang, tinh Gia Lai tir thang 11/2018 dén thang 6/2019. Cac chi tiéu sinh trudng clia
loai 5 tudi ty 1é cay hién con 1 92%, D, ; = 9,43 cm, AD =1,88 cm/nam; Hvn = 12,14 m, AH = 2,43 m/nam; M =
138,22 m’/ha, AM = 27,64 m*/ha/nam (Pak Doa). Tai la Grai ¢6 D,; = 9,45 cm, AD = 1,89 cm/nam; Hvn
=11,94 m, AH = 2,39 m/nam; M = 80,01 m*/ha, AM = 16 m*/ha/nam va tai KBang c6 D, = 10,28 cm, AD =
2,06 cm/nam; Hvn =12,83 m AH = 2,57 m/nam; M = 108,46 m®/ha, AM =21,69 m*/ha/ndm. Su sai khac vé
sinh trudng D, H, M & cac dia diém déu co su sai khac rat ro rang do két qua tinh sac xuét F déu cho Sig.
<0,05. Méi quan hé D - H duoc xac dinh thong qua phuong trinh. Mot s6 nhan t6 (do day tang dat —X1, dam
téng s6 -X2, do doc —X3, do cao tuyet doi —X4, ham luong mun-X5) cé anh hudng truc ti€ép dén sinh truéng
thé tich ctia Keo lai tai cac dia diém nghién ctru thong qua phuwong trinh: Y =15,516 + 0,017X, + 5,241X, -
0,104X,- 0,012X, + 0,041X, (R? = 0,75, SigF = 0,001). Dat & khu vyc 1a dat thit nhe - thit trung binh, c6 do day
tir trung binh dén day, dat tir chua - dén chua manh. Ham lwong muin & muc gidu dén rat giau, 1an va ka li dé

tiéu déu & mirc rat ngheo.

Tt khoa: Keo /ai, Gia Lai, sinh trirdng, ring trong.

1. DAT VAN BE

Sy phat trién ctia khoa hoc va cong nghé ché
bién ciing nhu nhu cau ngay cang lon cta thi truong
lam san dan t6i su phat trién manh mé vé quy mo
dién tich ctia cac loai cay moc nhanh, chu ky kinh
doanh ngan dap tng muc tiéu kinh doanh gé tru mé,
g6 nguyen lieu. Diéu do chi c6 thé giai quyét khi
cong tac tuyén chon giong tot duoc quan tam, lua
chon loai thich hop véi diéu kién lap dia, két hop voi
cac bién phap ky thuat lam sinh thidm canh theo
chiéu sau. Cay Keo lai (Acacia mangium va Acacia
auriculiformis) 1a mot trong s cac loai cay duoc lua
chon 14 cay trong rimg san xuat & Gia Lai tir nhiéu
nam trudc day. Tuy nhién, theo thuc té tai mot s6 dia
ban trong va phat trién loai cay nay c6 xu thé giam
dan theo chu ky kinh doanh. Bai viét dusi day sé
trinh bay két qua nghién ctru sinh truéng cta loai
Keo lai trong nam 2014 tai mot s6 dia diém trén dia
ban huyén Ia Grai, Pak Poa va K’'Bang tinh Gia Lai.
Két qua nghién ctru sé cung cap mot so thong tin vé

" Trudng Dai hoc Lam nghiép
? Sinh vién K60, Trudng Pai hoc Lim nghiép
3 Hoc vién K25 LH, Truong Dai hoc Lam nghiép
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tinh hinh sinh trudng, phat trién loai cay nay nham
b6 sung co s& khoa hoc cho viéc lua chon loai cay
trong c6 nang suat, chat luong trén dia ban ba huyén
cua tinh Gia Lai.

2. DOl TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Dai tuong va thoi gian nghién ctru

- Ring Keo lai hom trong nam 2014 tai Kong Bla
- K’Bang, KDang - Dak Doa va Ia Ba - [a Grai.

- Thoi gian nghién cttu tir thang 11 nam 2018 dén
thang 6 nam 2019.

2.2. Phuong phap nghién citu

- K€ thtra toan bo so lieu vé diéu kién tu nhién,
thiét ké trong rimng, ban dé hién trang & khu vuc
nghién ctu.

- Phuong phéap nghién ctu vé sinh truong, ting
truémg loai (D,5, H,,, M) & khu vuc duogc tién hanh
trén 0 tieu chudn (OTC) tam thoi dién tich 500 m?
(20 x 25 m), OTC duoc thiét 1ap bang GPS. S6 luong
OTC 1a 18 6, méi khu vuc 6 OTC. Trong 6 tiéu chuin
tién hanh do tat ca s6 cay hién c6 trong 0, cac chi
tieu do dém la:

+ Chiéu cao vat ngon ctia cay (H,,) duoc do
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bang thuéc Blumlei, do tir mat dat léen dinh sinh
treong cao nhat, cé sai s6 0,1 mét.

+ Puong kinh ngang nguc (D, ), duoc do bang
thuéc do duong kinh & vi tri 1,3 m than cay tinh ti
mat dat, voi sai s6 0,1 cm.

+ Phdm chat cay ring duoc danh gia bing
phuong phap phan loai timg cay trong 6 tiéu chuin
theo 3 cap: Cay t6t (A): 1a nhimg cay mot than c6 H,,,
D,; cao hon H,, va D;; nhiing cay trung binh, hinh
than thang, tan déu, khong bi chén ép, tia canh tu
nhién tot, khong gy ngon, khong sau bénh, do thon
cay dong déu. Cay trung binh (B): 1a nhimng cay c6
H,,, D, gan dat duong kinh chiéu cao trung binh tr&
lén, tan hoi bi léch, bi chén ép mot phan, tAn van nam
trong tang tan chinh cta rimg, than cé thé hoi cong,
khong gay ngon va it bi sau bénh. Cay x4u (C): 1a
nhitng cay bi chén ép, tdn nam dudi tang tan chinh
cua rung, c6 H,,, D, 5 dudi trung binh, hoac cay cong
queo, sau bénh, tia canh ty nhién kém, than bi cong
hodc bi t6n thuong.

- Diéu tra cay bui tham tuoi, vat roi rung: Trong
mdi 0 tiéu chuén 1ap 5 6 dang ban (ODB), dién tich 4
m?/6 va tién hanh diéu tra cac chi tiéu vé cay bui
tham tuoi (thanh phan loai cay cht yéu, chiéu cao,
khoi luong vat roi rung tuoi...). Chiéu cao duogc xac
dinh bang sao c6 khac vach dén cm, tinh trung binh
cho ca OTC tir cac 6 dang ban. Vat roi rung (VRR)
tuoi duoc xac dinh bang cach thu toan vat roi rung
trén 6 dang ban trong OTC, can bang can dia tai hién
truong va tinh trung binh cho ttmg OTC.

So'liéu do dém cdc chi tiéu sinh trudng diroc ghi
theo mau biéu.

- Phuong phap diéu tra dat:

Hinh 1. 12 diém 1dy méu dat tai khu vuc
Cac dia diém nghién cttu c6 do doc tir 13° tré lén,
nén dat & cac OTC duoc 1y & do sau 0 - 40 cm tai 12
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diém duoc sap xép theo hinh 1.

Tai cac diém dat duoc thu thap bang cac dung cu
lay mau dat chuyén dung, ldy mau dat duoc thuc
hién theo quy trinh trong TCVN 9487 - 2012 ctia Bo
Khoa hoc va Cong nghé. Cac dia diém ldy mau dat
trén OTC duoc b6 tri theo phuong phap trai dai theo do
doc.

Mbi diém 14y 0,5 kg, tron déu sau d6 chia 12
phan va mang 0,5 kg vé phan tich cac tinh chat ly hoa
hoc theo phuong phap sau day:

+ Phuong phap x4c dinh thanh phan cap hat theo
phuong phéap ong hut Robinson.

+ pHgq xac dinh bang may do chuyén dung.

+ Phan tich mun (%) trong dat bang phuong
phap Tiurin.

+ bam dé tieu (N, mg/100 g dat) duoc xac dinh
theo phuong phap Chiurin-Comoonova.

+ Phot pho dé tiéu (mg/100 g dat) duoc xac dinh
theo phuwong phap Oniani.

+ Kali dé tieu (mg/100 g dat) duoc xac dinh theo
phuong phap quang ké ngon Itra.

+ Pam téng s6 x4ac dinh bang phuong phap trong
TCVN 6645:2000 va lan téng s6 xac dinh bang
phuong phap trong TCVN 8940 : 2011.

- Phuong phap xtt Iy s6 lieu: Cac so liéu duoc xit
ly bang phan mém thong ké toan hoc tmng dung
trong lam nghiép; viéec nghién ctu lwa chon cac chi
tiéu quan trong cac nghién ctu danh gia anh huéng
ctia mot s6 nhan t6 dén sinh trudng ctia cay ring sit
dung phuong phap phan tich phuong sai 1 hoic 2
nhan t6, m lan lap, cac tiéu chuin U, y° ctia Pearson,
tuwong quan Pearson va héi quy da bién trong SPSS
bang phan mém Excel va SPSS 20.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Mot s6 dic diém chia cac lam phan trong
Keo lai

3.1.1. Mot sé dic diém dia hinh

Cac OTC b tri trén dia ban 3 xa, moéi xa 6 OTC
cung trong nam 2014, tinh dén ngay diéu tra cac lam
phan déu 1a 5 tudi: OTC ¢ xa K'Dang, huyén Dak
Doa, @0 cao tuyét doi dao dong tir 775- 778 m, do doc
12- 14°% OTC ¢ xa Ia Ba, huyén Ia Grai, do cao tuyét
doi dao dong 609 — 913 m, do doc dao dong 32 -38° va
OTC & xa Kong Bla, huyén K’Bang, do cao tuyét doi
dao dong 543- 548 m, do doc 29 - 38°. Khu vuc nghién
cttu duoc phan theo khu vuc sinh thai Pong Truong
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Son (huyén K’'Bang) va Tay Truong Son (huyén Pak
Doa vala Grai).

3.1.2. Dac diém Iop cdy bui tham twoi va vt roi
rung

Chiéu cao trung binh ctia cay bui tham tuwoi dudi
tan rung trung binh 0,35 - 0,5 m, dao déng tir 0,2 m
dén 0,75 m, do che phu thap 5 - 20%. Thanh phan cac
loai cay bui tham tuoi don gian chu yéu la: Thao kén,
Boéng hoi, Co tranh, Co chi... nhung c6 su khac nhau
vé so luong ctia moi loai theo timg 1am phan. Vat roi

rung dang tuoi xac dinh & cac 1am phan Keo lai tai Ia
Ba- Ia Grai la 12,3 tdn/ha, KDang — Dak Doa bang
10,7 tdn/ha, thap nhat 1a Kong Bla — K'Bang bang 9,5
tan/ha.

313 Mot so dic diém cua dat tai khu vuc
nghién cuu

3.1.3.1. Thanh phan co gioi dat

Thanh phan co gi6i cta dat rimg trong Keo lai 5
tudi duoc tong hop & bang 1.

Bang 1. Thanh phan co gi¢i ctia dat tai khu vizc nghién ctru

(Trung binh cua 6 mau/OTC,
aes bo sau Thanh phan co giéi dat R Cax
biad i Phan loai dat
AT em) | <0002mm | 0,02-0,002 mm 20,02 mm anfoat ca
Dak Poa 0-40 15,33 49,07 35,6 Thit nhe - trung binh
Ia Grai 0-40 16,5 48,3 35,2 Thit nhe
K’Bang 0- 40 20 33 47 Thit nhe - trung binh

Can ct két qua phan tich, can ct két qua phan
loai dat theo thanh phan co gi¢i cia FAO-UNESCO
cho thay: Dat & 1am phan tréng Keo lai tai Dak Doa la
dat thit nhe dén trung binh, & Ia Grai la dat thit nhe
va K’Bang 1a dat thit nhe - dén thit trung binh.

3.1.3.2. Mot sé tinh chat hoa hoc dat

Két qua nghién ctru tinh chat hoa hoc dat duoc
téng hop & bang 2.

Béang 2. M6t s6 tinh chat héa hoc ctia dat tai khu vizc nghién ctru

(B sdu Ay dat 0- 40 cm, trung binh 6 OTC)

Dia diém Mun (%) pHxo NH," (mg/100g) | P,O;(mg/100g) | K,O (mg/100g) Nts (%)

Dak Doa 4,67 4,23 1,05 0,39 10,49 0,30
Ia Grai 3,92 4,20 1,02 0,26 7,68 0,12
K’Bang 5,16 4,50 1,80 0,50 13,53 0,67

- Ham lirong mun: thap nhat co gia tri tie 2,95 -
4,36% trung binh 1a 3,92% (Ia Grai) & mic giau mun.
Tiép d6 1a dat rimg tai Pak Poa ham lwong mun dao
dong 3,72 - 6,61%, trung binh 1a 4,67% va cting thudc
mtc giau mun. Ham luong mun cao nhat la dat &
rimg trong Keo lai tai K'Bang dao dong 4,42 - 5,79%,
trung binh 1a 5,16%, duoc danh gia & muc rat giau
mun. Nhin chung ham leong mun cia dat & ca 3 dia
diém trén déu ¢ muc giau dén rat giau, thuan loi cho
sinh trudng va phat trién cta cay Keo lai.

- Phadn ung chua cua dat: Dat trong Keo lai &
K’Bang c6 pHyg cao nhat dao dong 4,0 — 4,9, trung
binh 12 4,5 thuoc loai dat chua. Tiép dén 1a dat & bak
DPoa voi pHgg tir 4,1 - 4,3; trung binh 1a 4,23 thugc dat
chua manh. Tuong ty & Ia Grai pHgg thap nhat dao
dong 4,1- 4,3, trung binh 1a 4,20 ciing thuoc dat cé
tinh chua manh. Can ctt dac diém sinh thai ctia loai
Keo lai thich hop d6 chua 3 - 7 do vay d6 chua cta
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dat & day ciing kha phu hop véi sinh truéng cta loai,
chua can bién phap tac dong.

- Ham lirong dam tong sé' va dé tiéu: Ham luong
dam téng s6 & cac khu vuc dat tir mute trung binh (la
Grai = 0,12%) va giau dam (Pak Doa = 0,3% va K'Bang
= 0,67%). Tuy nhién, ham luong NH,* trong dat &
K’Bang cao nhat dao dong 1,60 - 2,16 mg/100 g,
trung binh 1a 1,8 mg/100 g thudc dién dat rat ngheo
dam. Tiép dén la dat & Pak Poa voi ham luong NH,*
tir 1,03-1,06 mg/100 g, trung binh 1a 1,05 mg/100 g
thuoc dién dat rat nghéo dam. Dat tai Ia Grai c6 ham
lwong NH,* thap nhat dao dong 1,02-1,03 mg/100 g,
trung binh 1a 1,02 mg/100 g cing duoc xép vao loai
dat rat nghéo dam dé tieu.

- Ham lirong P,0; dé tiéu. dat dudi rimg Keo lai &
K’Bang c6 ham luong P,O: cao nhat dao dong 0,41 -
0,54 mg/100 g, trung binh 1a 0,5 mg/100 g. Tiép dén
la dat & bak DPoa dao dong 0,39 - 0,40 mg/100 g,
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trung binh 1a 0,39 mg/100 g. Dat trong Keo lai tai Ia
Grai thap nhat dao dong 0,25 - 0,26 mg/100 g, trung
binh 1a 0,26 mg/100 g, nhu vay dat trong Keo lai & 3
khu vuc déu duoc x€p vao loai dat rat nghéo lan.

- Ham Irong K,O dé tiéu: Dat & KBang c6 ham
lwong K,O cao nhat dao dong 13,34 - 13,73 mg/100 g,
trung binh 1a 13,53 mg/100 g, thuoc dién dat c6 ham
lwong K,O & mutc kha. Tuong tu dat & Dak Doa ciing
& muc kha véi ham luong K,O dao dong 10,27 - 10,63
mg/100 g, trung binh 1a 10,49 mg/100 g. Riéng doi
voi dat trong Keo lai tai Ia Grai co6 ham luong K,0

thap nhat véi dao dong 7,71 - 7,69 mg/100 g, trung
binh 1a 7,68 mg/100 g, thuoc dién dat c6 ham luong
K,0 & mutc trung binh.

3.2. Sinh truéng cua loai Keo lai 5 tudi tai cac
khu viyc nghién ciru

Keo lai tai cac khu duoc trong tir thang 8 nam
2014 v6i mat do ban dau 1.660 cay/ha, cu ly cay cach
cay, hang cach hang 1a 3 x 2 m. Két qua mot s6 chi
tiéu sinh truong, ting trudng cta loai duoc téng hop
trong bang 3.

Bang 3. Sinh trudng va ting trudng ctia Keo lai 5 tudi

(s6'liéu trung binh 6 OTC)

S6 Mat do
Dia . , A . | Dt |cayhién| Trixluong Ph4m chat cay
diém Puong kinh 1,3 m | Chiéu cao vt ngon thaln () tai (m’/ha) @
oc A
(cay/ha
_ Ad — Al
D 0 H 0 B . .,
m S% Crvn / (m) S% n} / M Am Tot | TB | Xau
nam nam
PakPoa | 9,43 | 23,9 | 1,88 | 12,14 | 76 | 2,43 | 1,96 | 1,73 | 1.527 | 138,22 | 27,64 | 7,6 | 84,9 | 7,6
laGrai | 9,45 | 20,4 | 1,89 (11,94 | 13,2 | 2,39 | 2,34 | 1,38 940 80,01 | 16,00 | 8,4 | 78,0 | 13,6
KBang (10,28 | 184 | 2,06 | 12,83 | 82 | 2,57 |1,35|2,13 | 1.187 | 108,46 | 21,69 | 8,2 | 86,6 | 5,2

- Chat lwong cay trong: tai Dak Poa cay tot dat
7,6%, 84,9% cay trung binh va 7,6% cay c6 phadm chat
xau. Tai K’Bang c6 8,2% cay tot, 86,6% cay trung
binh va 5,2% cay c6 pham chat xau. Tai Ia Grai chat
luong Keo lai c6 phdm chat kém hon so véi 2 dia
diém con lai voi 8,4% cay tot, 78,0% cay trung binh
va 13,6% cay c6 phdm chat xau. Két qua kiém tra
phdm chat cay & 3 dia diém, mtc y nghia Sig.<0,05
c6 nghia 12 phdm chat Keo lai ¢ 3 dia diém c6 su sai
khac ro rét.

- Sinh trudng vé duong kinh (D, ). trang binh la
9,43 cm, dao dong tw 8,57 - 9,77 cm, S% = 23,9%, AD
= 1,88 cm/nam (Pak Doa). Két qua nay ¢ Ia Grai
trung binh 1a 9,45 cm, dao dong tix 8,74 - 10,57 cm, S%
= 20,4% va AD = 1,89 cm/nam. Tai K'Bang trung
binh 1a 10,28 cm, bién dong tir 8,77 - 11,95 cm, hé so
bién dong 1a 18,4% va AD = 2,06 cm/nam. Két qua
kiém tra tiéu chudn U dé so sanh sinh truong cta
duong kinh Keo lai tai cung 1 dia diém déu cho thay
Sig. <0,05, chung té6 cac OTC khac nhau c6 su sai
khac ro rét vé duong kinh 1,3 m. Két qua kiém tra
sac xuat F cho thdy Sig. nhé hon 0,05, chimg to
duong kinh 1,3 m ¢ 3 dia diém ciing c6 su sai khac ro
rét.
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- Sinh truong chiéu cao wit ngon (Hvn): Tai
K’Bang c6 Hvn cao nhat, dao dong 12,32 m - 13,89 m,
trung binh = 12,83 m, S% la 8,2% va AH,, = 2,57
m/nam. Ti€p theo 1a chiéu cao vut ngon Keo lai tai
Dak Doa dao dong 12,03 m - 12,21 m, trung binh =
12,14 m, S% 1a 7,6% va AH,, = 2,43 m/nam. Théap nhat
tai Ia Grai, Hvn trung binh = 11,94 m; dao dong 10,55
- 13,11 m; S% 1a 13,2% va AH,, = 2,39 m/nam. Két qua
kiém tra tiéu chudn U cho thdy muc y nghia Sig.=
0,000 nhé hon 0,05, c6 nghia la sinh trudong vé chiéu
cao vut ngon gitra cac OTC trong timg dia diém co sy
sai khac ro ret. Két qua kiém tra sac xuat F voi Sig
<0,05, chimg to sinh trudéng chiéu cao vat ngon & 3
dia diém nghién cttu c6 su sai khac ro ret.

- Sinh truong vé duong kinh tin (D,): Tai Pak
Doa bién dong Dt tir 1,66 dén 1,77 m va trung binh
Dt =1,73 m, AD, = 0,35 m/nam va c6 su sai khac ro
rét khi c6 muc y nghia Sig.= 0,000 nhoé hon 0,05. Tai
Ia Grai duong kinh tan Dt tr 1,2 m - 1,53 m, trung
binh Dt =1,38 m, AD, = 0,28 m/nam, sinh trudong vé
duong kinh tan tai day gitta cac OTC déu co su sai
khac ro rét véi mitc y nghia Sig.= 0,000 nho hon 0,05.
Tuwong tu tai KKBang duong kinh tan c6 kich thudc
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l6n nhat trong 3 dia diém voi Dt tir 1,7 m - 2,5 m,
trung binh Dt = 2,13 m, AD, = 0,43 m/nam, sinh
trudng vé duong kinh tan tai day gitta cac OTC déu
¢0 su sai khac r6 rét voi muic y nghia Sig.= 0,000 nho

hon 0,05. Két qua kiém tra sac xuat véi mirc y nghia
Sig.=0,000 nhé hon 0,05, chtng té sinh truéng duong
kinh tan cta Keo lai 5 tudi trong tai Pak Doa, Ia Grai
va K’'Bang ¢ su sai khac ro rét.

y=0.202x+ 9.8604
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Két qua phan tich twong quan D, ; - H,, dai dién
ctia Keo lai 5 tuéi tai 3 dia diém nghién cttu duoc thé
hién qua cac phuong trinh sau:

Y;=0,202 x + 9,8604, v6i R = 0,6933, Sig. = 0,00.

Y,=0,3177x +9,0114 véi R = 0,6344, Sig. = 0,00.

Y;=0,5157 x +6,7583 v6i R = 0,6344, Sig. = 0,00.

(X 53 la duong kinh D, ; tai cac OTC dai dién tai
bak Doa, Ia Grai, KBang, Y la chiéu cao vat ngon
tuong tng).

Tt két qua nghién cttu cho thdy méi twong quan
gitta D,5; va H,, trong cac OTC tai cac khu vuc
nghién ctu déu tir yéu dén trung binh; Sig.<0,05 cac

“tham s6 a, b, c trong tong thé thuc sy ton tai va no
A it .
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- Sinh trudng vé trir rong: Tt két qua diéu tra
cho thdy sau 5 nam rimg trong Keo lai tai Pak Doa
c6 trit luong cao nhat 1a 138,22 m®/ha, cao gap 1,7 lan
S0 voi trit luong trung binh tai Ia Grai 1a 80,01 m®/ha
va gap 1,3 lan so voi rimg tréng tai K'Bang (108,46
m®/ha). Luong tang trudéng binh quan hing nam vé
trit lwong cta Keo lai tai cac dia diém la: 27,64
m?®/ha/nam (Pak Doa), 16 m®/ha/nam (Ia Grai) va
21,69 m®/ha/nam (K’'Bang). Theo nghién ctu ctia
Ngo Dinh Qué, Nguyén Van Thang, 2010, cho thiy
rimg Keo lai sinh trudng tot trén cac diéu kien lap dia
khac nhau ¢ Tay Nguyéen dat > 22 m®/ha/nam; rimg
sinh truong kha nang suat 18 - 22 m®/ha/nam, Sinh
truéng trung binh nang suét 15 - 18 m®*/ha/nam va
sinh trudéng xau véi nang suit <15 m®/ha/nam. Nhu
vay c6 thé noi Keo lai tai Pak Doa dat nang suat &
mtc tot, tai Ia Grai dat mic trung binh va tai KBang
dat mac kha.

3.3. Anh huéng ctia mét s6 nhan t6 dén sinh
trudng cuia rimg trong Keo lai 5 tuéi tai khu viee
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Hinh 8. Rimg Keo lai 5 tuéi tai khu viec nghién ctu

ciing thé hién quy luat sinh trudéng cta cac nhan to
diéu tra trong 1am phan luén c6 su anh huéng qua lai
véi nhau. Day cing la co s& xac dinh cac bién phap
ky thuat lam sinh tic dong tia thua rung trong qua
trinh kinh doanh cta don vi, dap tng hiéu qua kinh
doanh cao nhat.

- Ty Ié phan tham: Tai Ia Grai Keo lai c6 ti lé phan
than 1a nhiéu nhat véi trung binh 2,34 than/géc tiép
theo dén 1a & Pak Doa voi 1,96 than/goc va thap &
K’'Bang 1,35 than/goc. Viéc nghién ctru ti 1é phan
than ctia Keo lai 1a co s& dé 4p dung cac bién phap ki
thuat lam sinh chat tia canh, dap tng v6i muc dich
kinh doanh rimg g6 16n hay g6 nho cua timg don vi
chd rimg.

Dé c6 co s& danh gid cac yéu t6 chi yéu tac
dong dén sinh trudng cta loai tai khu viee nghién ctu
da tién hanh lwa chon mot s6 yéu t6 c6 thé anh
hudng dén sinh treong cta loai nhu: loai dat, do cao
tuyet doi, do doc, mot so tinh chat ly héa hoc dat...
Két qua danh gia cho thay cac yéu t6 nhu: pHgg, N,
P, K dé tiéu khong anh huéng nhiéu dén sinh truéng
vé duong kinh ctia Keo lai 5 tudi trong tai cac dia
diém. Tuy nhién ham leong mun va loai dat, do cao,
do doc c6 anh huong ro rét dén sinh truong vé Dy,
va H,, tai 3 dia diém nghién ctru vi két qua kiém tra
sac xuat co muc y nghia Sig. tinh toan déu nhé hon
0,05.

Két qua thay ro nhat 1a yéu t6 do cao tuyét doi da
cho thay ty le cay Keo lai 5 tudi bi gay ngon & 3 dia
diém 1a kha nhiéu. Dac biét nhat & Ia Grai c6 dén
34,5% cay bi gdy ngon nhiéu nhat trong 3 dia diém.
Tiép theo 1a & K’Bang voi 15,2% cay bi gay ngon va
thap nhat & Pak Doa voi 10,5% cay Keo lai bi gay
ngon.
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Bang 4. Mot s6 dic diém & khu vic nghién cttu

(S6'liéu trung binh cia 6 OTC)

Do Mat AV
N N N do Phan | Tylé than . Niang
Dia 21(3) (?()'i Loai t(;iy Mun | Nts | hién | than | gay | D,, | Hvn | cay lggnu suit
diém ol adt | P8 @) | @) | tai | (than/ | ngon | em) | m) | @m® | N8 | (m*/ha/
(m) | (d0) dat K . .| (m*/ha) 5
(cm) (cay/ | goc) %) /than nam)
ha) /nam)
Bak 750 13 Thit 65 4,67 0,3 | 1.527 1,96 10,5 | 9,43 | 12,14 9,28 138,22 27,64
Poa nhe
. Thit
IaGrai | 804 | 36 B 50 3,92 0,2 940 2,34 345 | 945 | 11,94 7,27 80,01 16,0
K'Bang | 577 | 25 T;ll;t 100 516 | 0,67 | 1.187 1,35 15,2 | 10,28 | 12,83 | 13,54 108,46 21,69

Ti 1é cay phan than 16n cta ciy ring anh hudng
lon chat luong thuong phdm va loai hinh san phim
ctia g6 vi thé dé xac dinh mot cach téng hop cua cac
yéu t6 lap dia dén sinh truong cta Keo lai tai khu
vuc, da danh gia mot s6 yéu to dén thé tich binh
quan ctia than cay (AV: dm®/than cay/nam): Két qua
phan tich tuong quan gitta cac yéu t6 lap dia va luong
tang truéng binh quan hiang nam cta cay rimg duoc
thong ké tai bang 5.

Bang 5. Tuong quan mot s6 yéu td 1ap dia dén lugng
ting trudong binh quan hang nam thé tich Keo lai 5

tudi khu viee nghién ctru

Yéu to r r’ Sig.

bo day tang dat (cm) 059 | 0,34 | 0,03

Nts (%) 0,62 0,39 | 0,04

bo doc O -0,56 | 0,32 | 0,02

NH* (mg/100 g dit) | 0,07 | 0,00 | 0,86
P,05 4

(/100 8 ) 039 | 0,15 | 0,30

Mun (%) 0,65 0,42 0,03

Do cao tuyet doi (m) 0,73 | 0,54 | 0,02
K50 4

(/100 8 d) 023 | 0,05 | 0,56

we (9 -0,02 | 0,00 0,97

Ltr(.n}g mua bln}VI quan 007 | 000 | 087

nam (mm/nam)

Két qua phan tich twong quan nghién ctru da xay
dung phuong trinh twong quan da bién giita sinh
truong binh quan ciy voi ham luong mun, do day
tang dat, dam dé tieu, do doc, do cao tuyét doi.
Phuong trinh cé dang:

Y = 15,516+0,017X, +5,241X, — 0,104, — 0,012X,, +
0,041X; (R? = 0,75, SigF = 0,001)
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Trong do: Y: AV (dm3/than cay/nam); X;. D¢ day
tang dat (cm); X,: Nts (%); Xs: Do doc (d0), X,: Do
cao tuyet doi (m); Xs: Ham luong mun (%).

Két qua nghién ctru ciing khang dinh yéu t6 do
cao cing 12 mot nhan t6 anh hudng 16n dén sinh
treong caa loai vi Keo lai thich hop cao khi trong &
do cao < 300 m, thich hop trung binh & @ cao 300 -
600 m, thich hop thap & do cao 600 — 800 m va khong
thich hop & 6 cao > 800 m.

3.4. Dé xuit mot s6 gidi phap nhim phat trién
rimg trong Keo lai trong thoi gian t6i trén dia ban
nghién ctru ndi riéng va trén dia ban tinh Gia Lai n6i
chung

Tt két qua nghién ctru, can c diéu kién thuc té
tai khu vuc va diéu kién sinh thai ctia Keo lai, nghién
ctru dé xudt mot so giai phap ky thuat nham thuc ddy
su sinh truong ctia cay trong nhu sau:

Keo lai trong tai cac khu vuc nghién ctu déu
sinh trudng va phat trién tot vé duong kinh, chiéu
cao, duong kinh tan & muc trung binh. Tuy nhién ty
lé nhiéu than/goc rat cao nén anh hudng dén sinh
truong duong kinh, nhung pht hop véi muc tiéu kinh
doanh g6 nguyén liéu. D& nang cao gia tri rimg tréong
theo hinh thtc tréng rimg g6 lén can quan tAm dén
khéu cham séc, tia canh.

- Nén chon nhitng 1am phan c6 do day tang dat
trén 50 - 60 cm, do doc tir 25° tré xudng, dat thit nhe
dén sét nhe, mun tir giau dén trung binh, mat do
trong 1.660 cay/ha (3x 2 m).

- Két qua danh gia phan b6 N-D va N-H trén tat
ca cac 0 tieu chudn cho thay st phan bo chua hop ly,
do cay bi @6 gay nhiéu, nhiéu than trén goc, mua kho
kéo dai do d6 can c6 nhimg diéu chinh hop ly vé mat
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do tir nhitng nam thit 3 va dé lai mat do dén nam tha
5 con lai tir 75- 80%. Do vay, véi muc tiéu kinh doanh
g0 nguyén lieu gidy hay g6 lon can c6 nhimg diéu
chinh hop ly.

- Dat & khu vuce c6 do day thuoc cidp mong, trung
binh dén day, ty l¢ da lan khong c6, do 4am dat rat
kho vao muia kho. Do d6 can cit theo diéu kién cu thé
khi thiét ké trong rimg trong nhitmg nam tiép theo
nén st dung bién phap lam dat cuc bo véi kich thuoc
dao ho khac nhau (40 x 40 x 40 cm hodc 50 x 50 x 50
cm). Gir nguyén hién trang cay bui tham twoi, vat roi
rung khong phat dot ma chi xt ly phat theo bing
trong ngay tai vi tri ho tréong nham loi dung triét dé
ngudn vat chat hitu co b6 sung dinh dudng va duy tri
d0 4am cho dat vao mua kho, han ché x6i mon vao
mua mua. Mat khac dat & khu vuc c6 thanh phan co
gioi thuoc dat thit nhe dén thit trung binh, két hop
dac diém mua mua & Gia Lai thuong tap trung nén
dat dé bi ton thuong do x6i mon can quan tam cac
bién phap phong chong x6i mon dat va gitt d0 4m
cho dat tranh hién tuong bi chay ngon khi cay 1-2
tudi tai Dak Doa.

- Dau tu viec diéu tra, danh gia tinh hinh sau
bénh hai 14, canh cay Keo lai dé c6 bién phap phong
trir thich hop han ché anh huwong dén sinh truong
cua loai.

4. KET LUAN

- bat trong & khu vuc nghién cttu c6 mot s6 dac
diém chinh: 1a loai dat thit nhe dén thit trung binh.
Ham luwong mun trong dat thuoc loai giau dén rat
giau, do chua ctia dat & mic chua dén chua manh.

- Ham lwong cac chat dé tieu: NH* cao nhat tai
K’Bang (1,80 mg/100 g) tiép theo 1a Pak Doa (1,05
mg/100 g) va thap nhat tai Ia Grai (1,02 mg/100 g).
P,O; trong dat cao nhat tai K'Bang (0,50 mg/100 g)
tiép theo 1a Dak Poa (0,39 mg/100 g) va thap nhat tai
Ia Grai (0,26 mg/100 g). Dat & ca 3 dia diém trong
Keo lai déu rat nghéo lan. K,O trong dat tai K'Bang
(13,53 mg/100 g) tiép theo la Pak DPoa (10,49
mg/100 g) déu & muc giau va thap nhat tai Ia Grai
(7,68 mg/100 g) & mic trung binh.

- Sau 5 nam Keo lai trong tai K'Bang c6 sinh
truong vé duong kinh tot nhat (m =10,28 cm, S% =

18,4%), tai Ia Grai (D4 5 = 9,45 cm, S% = 20,4%) va nho
nhat tai Dak Doa (I 5 = 9,43 cm, S% = 23,9%). Sinh
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truéng vé duong kinh than cay tai 3 dia diém la khac
nhau kha r6 rang do SigF nhé hon 0,05.

- Keo lai trong tai KBang c6 sinh trudong vé
chiéu cao vat ngon cao nhat (H o = 12,83 m, Sk =

8,2%), tai Pak Poa (H,, = 12,14 m, S% = 7,6%) va thép
nhat tai la Grai (H,, = 11,94 m, S% = 13,2%). Sinh

truong vé chiéu cao vut ngon tai 3 dia diém la khac
nhau kha ro do Sig F déu nho hon 0,05.

-'Ty le cay phan than ctia cay ¢ ca 3 dia diém déu
cao. Cao nhat tai Ia Ga Grai véi 2,34 than/goc, tiép
theo dén Pak Doa véi 1,96 than/goc va thap nhat tai
K’Bang voi 1,35 than/goc.

- Mat @6 hién tai ciia cay tai Ia Grai va K'Bang &
muc thdp chi 687715% mat do hién tai chia cay tai
Dbak Doa & mtc cao voi 91,9% so voi s cay trong ban
dau.

- Tai bak Doa c6 trit luong rimg dat & mtrc tot
voi 138,22 m®/ha, Ia Grai 1a 80,01 m®/ha dat muc
trung binh va K'Bang bang 108,46 m®/ha dat mtc
kha. Ty le gay ngon rat cao: Cao nhat tai Ia Grai 1a
34,5%, & K’'Bang voi 15,2% va Dak Doa véi 10,5%.
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STUDY ON THE GROWTH OF ACACIA HYBRID (Acacia mangium x Acacia uriculiformis) PLANTATION 5
-YEAR- OLD IN MDF COMPANY IN GIA LAI PROVINCE

Nguyen Minh Thanh, Le Hung Chien,
Le Xuan Truong, Tran Trung Quoc, Pham Dang Bach

Summary

The study was conducted at 3 locations of 5-year-old Acacia hybrid of MDF company: KDang - Dak Doa; Ia
Ba - Ia Grai, Kong Bla - K’'Bang, Gia Lai province from November 2018 to June 2019. Growth indicators of 5-
year-old Acacia hybrid are: In Dak Doa D, ;= 9.43 cm, AD = 1.88 cm/year; Hvn = 12.14 m, AH = 2.43 m/year;
M = 138.22 m*/ha, AM = 27.64 m*/ha/year. In Ia Grai, D, ;= 9.45 cm, AD = 1.89 cm/year; Hvn = 11.94 m, AH
= 2.39 m/year; M = 80.01 m*/ha, AM = 16 m*/ha/year and in K'Bang D,,= 10.28 cm, AD = 2.06 cm/year;
Hvn = 12.83 m, AH = 2.57 m/year; M = 108.46 m®*/ha, AM = 21.69 m®/ha/year. Differences in growth of D,
H, M in all locations are significant with F Sig. <0.05. The D-H relationship is determined through the
equation. Some factors (Soil layer thickness - X1, Total protein-X2, slope - X3, absolute height - X4, humus
content - X5) have direct influence on volume growth of Acacia hybrid at the study site through the
equation: Y = 15.516 + 0.017X1 + 5.241X2 — 0.104X3 - 0.012X4 + 0.041X5 (R? = 0.75, SigF = 0.001). The soil in
the area is light silt to medium silt, medium to thick, acidic to very acidic soil. The humus content at rich to
very rich, labile phosphorus and potassium contents are all very poor.

Keywords: Acacia hybrid, Gia Lai, growth, plantation.
Nguoi phan bién: TS. Cao Pinh Son

Ngay nhan bai: 5/6/2019

Ngay théng qua phan bién: 5/7/2019

Ngay duyét dang: 12/7/2019
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PDANH GIA KHA NANG HAP THU CAC BON
CUA CAC LAM PHAN RUNG TRONG KEO LA LIEM

(Acacia crassicarpa A. Cunn ex Benth) TAI
VUNG CAT VEN BIEN CAC TiNH BAC TRUNG BO

Leé Ptec Thiang!-2

TOM TAT

Céc 1am phan rimg trong Keo 14 liém (Acacia crassicarpa A. Cunn ex Benth) tai viing cat ven bién cac tinh
Bac Trung bo c6 vai tro va y nghia quan trong khong chi vé kinh té - xa hoi ma con ca vé mat moi truong
sinh thai to 1on. Két qua nghién ctru cho thay, cay Keo 14 liém & giai doan 12 - 27 thang tudi, luong cac bon
hap thu trong bo phan 14 cay chiém ty trong cao nhat, chiém 37,13 - 52,43% téng luong cac bon hip thu
trong cac b6 phan than cay, trong d6, than cay 18,89 - 26,86%, ré cay 16,32 - 26,80% va thap nhat la canh cay
11,82 - 13,84%. Luong cac bon tich liy tir 2,50 tdn C/ha (14 thang tudi, tai Triéu Phong) dén 8,07 tdn C/ha
(24 thang tudi, tai C4m Xuyen), trong d6, luong cac bon tap trung chii yéu & tang cay gd, chiém 97,68 -
98,54% tong luong cac bon trong cac bé chita ctia 1am phan va & tang tham muc chi chiém 1,46 - 2,32% téng
luwong cac bon. Lugng CO, héip thu trong cac bo phan than cay ca thé, thim muc va 1am phan ty lé thuan voi
tudi cay ca thé va tudi 1am phan. Liong CO, hap thu dat 9,21 - 19,13 tdn CO,e/ha (12 - 14 thang tudi), ting
lén tir 21,68 - 27,94 tan CO,e/ha (24 - 27 thang tudi). Két qua nghién ctru gép phan nang cao nhan thirc vé
vai tro va cac gia tri moi truong, dich vu ctia rimg phong ho ving cat ven bién trong xay dung cac chinh

sach vé quan ly va phat trién rimng.

T khéa: Bic Trung bo, Keo 14 liém, hap thu cdc bon, rung phong ho ven bién, viing cdt ven bién.

1. M0 DAV

Vung Bic Trung bo gém 6 tinh, nam doc bo
bién, trai dai tir Thanh Héa dén Thira Thién - Hué, co
dién tich cac con cat, trang cat chiém trén 80% dién
tich dat cat viing ven bién. Hién tuong cat bay, cat
14p, cat chay thuong xuyén xay ra theo cac mua trong
nam, dic biét vao mua gi6 chinh Tay Nam (thang 5 -
6) va bong Bac (thang 10 - 11). Hién nay, dién tich
dat cat hoang héa chua sit dung cta cac tinh kha 16n,
binh quan chiém 22 - 35% tong dién tich dat cat ven
bién cta tinh. D& cai thién moi truong sinh thai,
thich tng va giam thiéu anh huong bat loi ctia bién
do6i khi hau, 6n dinh san xuat va dam bao sinh ké
nguoi dan ving cat ven bién thi giai phap gay trong,
cham soc, quan ly bao vé va phat trién hé thong rimg
ven bién theo huéng bén vimg la moét trong nhimg
nodi dung cap thiét trong chién luoc tmg pho véi bién
d6i khi hau.

Cay Keo 14 liém c6 kha nang thich nghi, sinh
truong phat trién tot tréen dat cat co dinh, ban co

! Nghién ctru sinh Vién Khoa poc Lam nghi¢p Viét Nam
2 Vién Nghién ctru va Phat trién Vung, Bo Khoa hoc va
Cong nghé
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dinh, dat cat ban ngap mua mua (néu duoc lén lip),
noi c6 thanh phan dinh duong nghéo, kho han.
Trong nhimg ndm gan day, dién tich ring trong
Keo 14 liém tai viing cat ven bién cac tinh Bac Trung
bo ting lén dang ké, tir 3.160 ha (ndam 2000) dén
trén 5.300 ha (nam 2014), tap trung cha yéu & cac
huyén ven bién tinh Thita Thién - Hué. Tuy nhién,
chinh sach vé quan ly va phat trién rimg phong ho
ven bién con han ché dan dén ring phong ho ving
cat ven bién chua duoc quan ly tot, chua tao dong
luc va thu hut dwoc su tham gia cia nguoi dan va
cong dong, dac biét 1a chua c6 chinh sach cu thé vé
gia tri tich lay cac bon va luong héa cac gia tri moi
truomg cta rimg phong ho ven bién. D€ nang cao
nhan thtc vé vai tro va cac gia tri moi truong, dich
vu moi truong cuia rung phong hé vung cat ven
bién; gop phan cung cap cac co sé khoa hoc cho
viéc luwong gia gid tri cia rung va quan ly ring
phong ho ven bién, dac biét 1a trong boi canh anh
huong cta bién déi khi hau thi viec danh gia kha
nang hap thu CO, ctia cac 1am phan rimg trong Keo
14 liém vung cat ven bién cac tinh Bac Trung bo 1a
can thiét.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit lieu nghién ctru

- Cay Keo 14 liém (Acacia crassicarpa A. Cunn ex
Benth) xuat xtt Deri Deri trong trén 1ap dia dat cat
noi déong vung ven bién huyén Cidm Xuyen (Ha
Tinh), huyén Lé Thiy (Quang Binh) va huyén Triéu
Phong (Quang Tri).

- Phan hitu co vi sinh Song Giang (thanh phan
gom: Do 4m 30%, hiru co 15%, P,Os 1,5%, acid humic
2,5%, trung luong Ca: 1,0%, Mg: 0,5%, S: 0,3%, cac
chung vi sinh vat hitu co bacillus 1 x 106 CFU/g;
azotobater 1 x 10° CFU/g).

- Chat gitr 4m dang “Hat nuroc - Polyme siéu hap
thu nuoc’, c6 kha nang hap thu 350 g nudc/g, nghia
la c6 kha nang hap thu téi 305 lan trong moi truong
dat & 25°C, kha nang luu gitt nudc trong dat tir 10 - 12
thang.

2.2. Phuong phap nghién ciru

- BO tri thi nghiém: Cay Keo 14 liém duoc trong
tren lap dia dat cat noi dong tai xa Cam Duong,
huyén Cam Xuyén, tinh Ha Tinh; xa Hung Thuy,
huyén Lé Thay, tinh Quang Binh va xa Triéu Trach,
huyén Triéu Phong, tinh Quang Tri. Cac yéu to ky
thuat nhu: Cay toan dieén, len lip doi (trong 2
hang/lip) cao 0,4 m, lip rong 4,0 m, ranh lip rong 2,0
m, cudc ho 30 x 30 x 30 cm; mat do 2.500 cay/ha (2,0
x 2,0 m), thoi diém tréng: thang 12/2013; trong bang
cay con c6 bau 4p dung nhu nhau & tit ca cac cong
thic thi nghiém. Tiéu chuin cay con: gieo wom tir
hat, khoang 5 - 6 thang tudi, duong kinh c6 ré tir 4,5 -
5,5 mm, chiéu cao 40 — 50 cm; cy sinh trudng binh
thuong khong bi sdu bénh, hay cut ngon.

- Lap 6 tiéu chudn (OTC): Tai méi lam phan lap 5
OTC (t6ng 15 OTC), OTC c6 kich thudc 500 m? (25 x
20 m) va duoc bo tri theo phuwong phap ngau nhién,
dién hinh tam thoi.

- Theo doi, thu thap so liéu: Sau 1, 2 nam theo
doi, danh gia ty le song (%), sinh truong duong kinh
goc (Dgyy, cm) do bang thuoc day c6 do chinh xac 0,1
cm, chiéu cao vut ngon (Hvn, m) do bang thuéc sao
c6 khac vach, do chinh xac 0,1 cm, duong kinh tan 1a
(Dtan, m) do bang thuoc sao, do 2 chiéu vuong goc,
tinh trung binh, do chinh xac dén 0,1 cm; s6 than,
canh > 50 cm/cay bang cach dém truc tiép so than,
canh/cay cua toan bo cay diéu tra trong tit ca cac
OTC.
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+ Xac dinh luong vat roi rung: O giai doan dau
(duoi 2 tudi), tai moi thoi diém do & moi OTC xac
dinh 3 cay sinh truéong trung binh (cac chi tiéu
duong kinh géc, chiéu cao cay, duong kinh tan co gia
tri bang hodc gan bang cac gia tri trung binh tuong
tmg ctia lam phan), tién hanh ding ludi cudc co
chiéu cao 50 cm quay quanh tan cay (luéi quay cach
diém gan nhat khoang 30 cm, khong anh huéng dén
sinh trudng cta cay). O giai doan sau (trén 2 nam
tudi), tai méi OTC 1ap 5 6 dang ban co kich thuoc 4
m?/0, bo tri 4 6 & 4 goc va 1 6 & trung tam. Pinh ky
12 thang thu luong vat roi rung 1 1an. Dung can c6 do
chinh xac dén 0,1 gram xac dinh luong vat roi rung
clia cay ca thé, ctia 6 dang ban sau do tinh trung binh
va quy dai ra héc ta.

+ Xac dinh sinh khéi tuoi, kho cay ca thé va lam
phan: O méi OTC xéac dinh 3 cay c6 sinh truéng
trung binh, tién hanh cat ha va dao toan bo ré, trong
qua trinh dao thu nhat nhitng ré bi dut dé rieng. Sau
do6 tién hanh cat, tach, phan loai cac thanh phan
(than, canh, 14, ré), dung can c6 do chinh xac 0,1
gram xac dinh sinh khoéi tuoi cac bo phan than cay ca
thé.

+ Sau khi x4c dinh sinh khoi twoi cay giai tich,
tién hanh 14y mau xac dinh sinh khéi kho. Cac mau
than, canh, 14 va ré, méi mau lay 0,2 kg; méi OTC lay
3 mau/bo phan, téng s6 12 mau/OTC. Mau dem vé
sdy theo phuong phap ta sdy. Sdy & nhiét do 105°C
trong khoang thoi gian 5 - 5,5 gi d6i voi mau 14, 7 - 8
gi0 doi voi mau canh, ré va 18 gio doi voi mau than.
Tat ca cac mau sau sdy dé ngudi, cho vao binh hut
am dé 5 gio, sau d6 can bang can ky thuat voi do
chinh xac 0,01 gram. Can dén khi khoi luong khong
déi thi chinh 1a khéi luong kho ctia mau.

- Xir Iy 0 liéu: S6 liéu duoc tong hop, tinh toan
theo muc dich nghién cttu bang phan mém R 3.4.3
(Nguyén Van Tuédn, 2014) [4]. Tinh toan cac dic
trung thong ké nhu sau:

+ Trung binh mau (Xtb):
X=1%xi M
n i=1
+ Heé so bien dong (V%):
vae =39 100 @
X

+ Tang treong binh quan chung vé luong, duoc
tinh theo cong thuc: Ay . M"/A, trong do. M", 1a
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luong chung cta lam phan tai tudi A; A 1a tudi cta
lam phan.

+ Kha nang hap thu CO, cia cac 1am phan: Dua
tren khoi luong kho kiét va khoi luong tuwoi ctia cac
mau bo phan than cay giai tich, xac dinh do 4m cta
timg bo phan than cay (than, canh, 14 va ré) qua cong
thic (Vit Tan Phuong va cs, 2009) [3]:

MC (%) = (M)IOO (3)

Trong d6: MC 1a do 4m tinh bang %; FW 1a khoi
luong tuwoi ctia mau; DW 1a khoi luwong kho.

Dua trén do 4m xac dinh cho tirng bo phan than
cay gidi tich, tién hanh x4c dinh sinh khoi kho cda
timg bo phan than cay giai tich: than, canh, 14 va ré
qua cac cong thic sau (Vii Tan Phuong va cs, 2009)
[3]:

TMD (th) = [TFW (th) x (1 - MC(th)] 4)

TMD (ca) = [TEW (ca) x (1 -MC(ca)] )

TMD(la) = [TFW(la) x (1 - MC(la)] (6)

TMD (re) = [TFW(re) x (1 - MC(re)] @

Trong do6: TMD(th), TMD(ca), TMD(a),
TMD (re) 1a t6ng sinh khoi kho ctia mot cay don 1é
tinh bang kg cta than, canh, 14 va ré TFW(th),
TFW (ca), TFW(la), TFW (re) 1a téng sinh khoéi tuoi
cua cay don 1é trong cac by phan than, canh, 14 va ré;
MC(th), MC(ca), MC(la), MC(re) la do 4m tinh bang
(%) ctia than, canh, 14 va ré cay.

- Téng sinh khoi kho cta cay tieu chuin duoc
tinh nhu sau:
TDB (kg/cay) = TMD (th) + TMD (ca) +
TMD (1a) + TMD (re)

+ Xac dinh ham luong cac bon trong sinh khoi
kho

Phuong phap xac dinh ham luong cac bon trong
timg bo phan than, canh, 1a va ré theo TCVN 8941-
2011. Cac mau duoc phan tich véi 3 lan lap. T d6
xac dinh duoc luwong cac bon trong timg bo phan cua
cay tiéu chudn nhu sau (Vit Tan Phuong va cs, 2009)
[3]:

CS (th) (kgC/cay) = CC (t) x TMD (t) )

®

CS (ca) (kgC/cay) =CC (¢) xTMD (¢) (10)
CS (la) (kgC/cay) =CC (I) x TMD (1) 1
CS (re) (kgC/cay) = CC (r) x TMD (r) 12)

Trong @6: CS (th), CS (ca), CS (la), CS (re) la
trit luong cac bon ctia cac bo phan than, canh, 14 va
ré; CC (th), CC (ca), CC (la), CC (re) 1a ham luong
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cac bon tinh bang (%) ctia cac bo phan than, canh, 14
vare.

Tir d6, tong trir lwong cac bon cua cay don lé tiéu
chuén sé 1a téng trix lvong cac bon clia cac bo phan
than, canh, 14 va ré cong lai va duoc tinh theo cong
thitc sau (Vit Tan Phuong va cs, 2009) [3]:

CS=[CS (th) + CS (ca) + CS (Ia) + CS (re)] x
3,67 (kg CO,e/cay)

Trong do: 3,67 1a hé s6 chuyén déi tir cac bon
nguyeén t6 sang cac bon hop chat (CO,).

13)

+ Dé kiém tra thong ke vé cac chi tiéu sinh
trudng cta cay Keo 14 liém tai cadc lam phan rimg
trong khac nhau, da tién hanh phan tich hau dinh,
tie 1a phan tich hau dinh trong phén tich phuong sai
bang phuwong phap Tukey’s Honest Significant
Difference trong R dé kiém tra. Ngoai ra, stt dung
dung cac packages (ggplot2, psych, BMA, ggthemes,
ggrepel...) trong R dé phan tich di lieu va vé biéu cac
biéu @6 theo cac muc tiéu nghién ctru.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Sinh khéi cay giai tich va lam phan rimg
trong Keo 14 liém

3.1.1. Sinh khoi twoi cdy gidi tich va Iim phan

Sinh khéi 1a chi tiéu quan trong thé hién ning
suat cta rimg, mic do phu hop voi diéu kién lap dia
ciing nhu dac tinh sinh trudng cta cac loai cay rimng.
Sinh khéi stt dung trong tinh toan trir lwong cac bon
la sinh khoi kho kiét va thuong tinh bang kg/cay
hodc tdn/ha. Cac thanh phan tao nén sinh khoi lam
phan bao gom sinh khoi trén mat dat (bo phan tang
cay g0, cay bui tham twoi, thAm muc) va sinh khoi
duwoi mat dat (toan bo luong ré cta cac loai cay trén
mat dat). Trong pham vi nghién ctu ctia dé tai, cac
loai cay trong trén lap dia dat cat viing ven bién nén
bo phan sinh khéi cay bui tham twoi rat it, tham chi 1a
khong c6, nén khong duoc diéu tra, danh gia trong
bao cao nay.

Sinh khoi twoi cay ca thé Keo 14 liém ty 1¢ thuan
v6i cac chi tiéu sinh truong va tudi rimg; noi theo
cach khac, ciing v6i su tang lén vé tudi cay rimg va
sinh treong cta lam phan thi sinh khai tuoi va kho
ctia cay rimg, 1am phan ciing tang lén. Sinh khdi 1a
(twoi) cay Keo 14 liém chiém ty trong lon nhat, dao
dong tir 46,16% (6,98 kg/cay) dén 55,95% (2,82
kg/cay) tong sinh khai cay ca thé; tiép dén, sinh khoi
ré 13,49 - 23,08%, sinh khoi than cay 17,26 - 17,72% va
thdp nhat, sinh khéi canh chiém tir 13,02 - 13,29%
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téng sinh khoi cay ca thé Keo 14 liém & cac dia
phuong va & cac giai doan sinh truong khac nhau

Bang 1. C4u trdc sinh khéi tuoi cdy gidi tich Keo 14 liém tréng trén viing cat ven bién Bic Trung bo

(Bang 1va 2).

bia | Thang Than Canh La Ré Téng
phuong | tuoi | (kg/cay) | (%) | (kg/cay) | (%) (kg/cay) %) | (kg/cay) | %) | (kg/cay)
Cam 12 1,19 (0,52) | 17,421 0,90 (0,37) | 13,18 | 3,56 (1,20) | 52,12 |1,18 (0,81) | 17,28 6,83
Xuyén 24 12,68 (0,85) [17,7211,97 (0,61) | 13,03 | 6,98 (1,96) | 46,16 |3,49 (1,32) | 23,08 15,12
Lé Thity 15 (0,95 (0,41) | 17,30 0,73 (0,29) | 13,30 | 3,00 (0,94) | 54,64 | 0,81 (0,64) | 14,75 5,49
' 27 11,79 (0,84) [17,62 | 1,33 (0,60) | 13,09 | 4,93 (1,94) | 48,52 |2,11 (1,31) | 20,77 10,16
Trieu 14 (0,87 (0,48) | 17,26 | 0,67 (0,35) | 13,29 | 2,82 (1,11) | 55,95 | 0,68 (0,75) | 13,49 5,04
Phong 27 1,53 (0,95) [17,51|1,15 (0,69) | 13,16 | 4,35 (2,20) | 49,77 |1,71 (1,48) | 19,57 8,74

Ghi chu: Gid tri trong ngodc tirong ung vor sai tiéu chuan (SD - Standard deviation)

=2

Hinh 1. Biéu d6 phan bé gia tri trung binh va sai sd
chudn sinh khéi twoi cac b phan than cay Keo 14
liém & c4c dia phuong

O mot nghién cttu cia Pang Thai Duong (2015)
[1] cho thdy, cac dong Keo 14 liém thi nghiém & giai
doan 16 thang tudi c6 sinh khoi dao dong 4,64 - 5,95
kg/cay. O nghién ctu nay, sinh khéi tuoi cay ca thé
Keo 14 liém & cung giai doan sinh truéng ciing cho
két qua tuong tu nhu trén. Cay ca thé Keo 14 liém
trong trén dat cat ving ven bién Bac Trung bo & cac
giai doan 12, 14 va 15 thang tudi c6 sinh khoi tuwoi
twong tmg la 6,83 kg/cay (tai Cam Xuyén), 5,04
kg/cay (tai Trieu Phong) va 5,49 kg/cay (tai Leé
Thty). Nhu vay, sinh khdi tuoi cac bo phan than cay
tréen mat dat chiém ty trong tir 76,92 - 86,51% tong
sinh khoi (trung binh cho céc giai doan sinh truéng
va cac dia phuong) cay ca thé.

Bang 2. Cdu tric sinh khdi tuoi 1am phan rimg Keo 14 liém trong trén viing cat ven bién cac tinh Bic Trung b¢

bia Thang Tang cay go Tham muc Téng
.. (N/ha) - » - ~ .
phuong tuoi (kg/cay) | (tan/ha) %) (kg/cay) | (tan/ha) (%) | (tan/ha)
Cam 12 2.390 6,83 16,3 97,85 0,15 0,36 2,15 16,7
Xuyén 24 2.131 15,12 34,2 98,25 0,27 0,61 1,75 34,8
) ) 15 2.335 5,49 12,8 97,69 0,13 0,30 2,31 13,1
Le Thuay
27 2.274 10,16 23,1 97,97 0,21 0,48 2,03 23,6
Triéu 14 2.271 5,04 11,4 97,67 0,12 0,27 2,33 11,7
Phong 27 2.262 8,74 19,9 97,87 0,19 0,43 2,13 20,3

Tong sinh khoi 1am phan Keo 14 liém c6 su khac
nhau kha lén gitta cac giai doan sinh truéng khac
nhau ciing nhu & cac dia diém tréong khac nhau.
Téng sinh khai 1am phan ting dan theo do tudi, binh
quan & giai doan 12 - 15 thang tudi dat tir 11,7 tan/ha
(tai Triéu Phong) dén 16,7 tan/ha (tai C4m Xuyén),
ting len tir 20,3 tin/ha (tai Triéu Phong) dén 34,8
tan/ha (tai CAm Xuyeén) & giai doan 24 - 27 thang
tudi, voi mat do hién tai twong tng la 2.262 cay/ha va
2.131 cay/ha.

Téng sinh khoi 1am phan Keo 14 liém co su
khac nhau kha 1é6n gitta cac giai doan sinh truéng

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2019

khac nhau ciing nhu & cac dia diém trong khac
nhau. Téng sinh khdi 1am phan rimg Keo 14 liém
trong trén dat cat vung ven bién Bac Trung bo
tang lén khi tuéi lam phan ting, trong d6, sinh
khoi tang cay go (ca trén mat dat va dusi mat dat)
chiém ty trong rat 16m, chiém trén 97% tong sinh
khoi 1am phan. Sinh khéi tham muc, cha yéu la
vat roi rung la 1a (khong cé cay bui tham tuoi
dudi tan rimg Keo 14 liém trong trén dat cat ving
ven bién) chiém ty trong rat thap, dao dong 1,75 -
2,33% téng sinh khoi lam phan rimg Keo 14 liém
nghién ctu.

147




KHOA HOC CONG NGHE

g

Hinh 2. Chit ha va 14y mau cay gii tich Keo 14 liém

3.1.2. Sinh khoi kho cay gidi tich va lam phan

Trung binh ham luong nuéc ty nhién trong bo
phan canh cay chiém ty trong cao nhat, dao dong
41,0 - 57,94%, trung binh 52,71%; ti€p dén, la cay 38,33
- 66,95%, trung binh 60,45%; ré cay 38,29 - 47,94%,

Bang 3. Cdu tric sinh khéi kho cay gidi tich Keo 14 liém trong trén viing cat ven bién cac tinh Bic Trung bo

trung binh 45,01% va thap hon & than cay 37,31 -
47,76%, trung binh 41,44% khai luong than cay. Nhu
vay, c6 thé thdy, ham luong nuodc ty nhién trong cac
bo phan than cay, trung binh chiém trén 41% khoi
luong ctia n6 (Bang 3).

Than Canh

La Ré

Dia Thang Tong
phuong | tudi |(kg/cay) | %) | (kg/cay) | () |(kg/cay) | () |(kg/cay) | () | (kg/cay)
C4m 12 075 | 17,76 | 053 |1264 | 220 |5226| 073 |1733 | 4,20

Xuyén 24 1,53 22,30 0,91 13,18 2,54 36,98 1,89 27,54 6,87

Le 15 0,50 21,81 0,34 14,80 0,99 43,57 0,45 19,82 2,28
Thay 27 1,04 20,85 0,66 13,26 2,13 42,65 1,16 23,24 4,99
Triéu 14 053 |2536 | 028 |1342| 093 |4437| 035 |1685 | 210
Phong 27 094 |2500 | 048 |1290 | 144 [3835| 089 |2375| 3,75

Ty trong sinh khéi kho binh quan (tinh trung
binh cho cac d¢ tudi va & cac dia phuong) dao dong
trong khoang 41,45 - 61,50%, trung binh 46,77% tong
sinh khdi twoi cay ca thé; néi theo cach khac, ham
Iwong nudc binh quan trong cac bd phan than cay
dao dong trong khoang 38,50 - 58,55%. Tong sinh
khoi kho cay ca thé Keo 14 liém dao dong 2,10 - 6,87
kg/cay. Giita cac dia phuong, tong sinh khoi kho cay
ca thé co su khac nhau twong doi lon, dac biet doi
tuong cay Keo 14 liém trong & chu ky 2 (sau khi khai
thac rimg Keo 14 tram sinh truéng phat trién kém)
tréen dat cat ving ven bién xa Cdm Duong (Cim
Xuyeén). Sinh khoi kho cay ca thé Keo 14 liém 24
thang tudi dat 6,87 kg/cay, cao gap 1,4 lan va 1,8 lan
so voi cay ca thé Keo 14 liém 27 thang tudi trong tai
Lé Thay va Triéu Phong (Bang 3).

* Sinh khoi kho 1m phan ring Keo 14 liém

Sinh khoi kho tang cay gb chiém ty trong rat
lon, trén 97% téng sinh khoi va c6 xu huong tang
manh theo tudi & cac dia diém trong khac nhau.
Sinh khéi thAm muc chiém ty trong twong doi nho
va ciing c6 xu huong tang nhe khi tudi 1am phan
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tang, chiém 1,68 - 2,66% tong sinh khéi 1am phan.
Nhu vay, tong sinh khoi 1am phan Keo 14 liém c6 su
bién dong gitta cac do tudi ciing nhu cac dia phuong
trong rumg khac nhau. Luong sinh khoi ting dan
theo tuéi 1am phan, gia tri twong tng tir 10,21 - 15,83
tan/ha (tai CAm Xuyén), tir 5,46 - 11,58 tan/ha (tai
Leé Thiy) va tir 4,88 - 8,72 tdn/ha (tai Triéu Phong)
(Bang 4).

O mot nghién ctu gan day cho thdy, sinh khéi
cay Keo tai twong ting nhanh theo tudi tir khi trong
dén nam 11 tudi, nhung gidm nhe va 6n dinh sau do.
Sinh khoi cac bo phan khac nhau cta cay ciing thay
d6i theo tudi, sinh khéi than ting theo tuéi nhung
sinh khoi 14 gidm sau tudi 4. Nghién cttu ciing chi ra
rang, Keo tai tuong chi nén trong dén nam 11 tudi dé
dat duoc sinh khoi lon nhat (Pham Xuan Hoan, 2005
[2]). O nghién ctu nay, sinh khéi cac bo phan khac
nhau ctia cay cing tang theo tudi, tuy nhién, sinh
khoi kho 14 cay chiém ty trong cao nhat, trung binh
42,32%. Diéu nay phan anh phan nao dic tinh sinh ly
sinh thai loai cay Keo 14 liém phu hop trong trén dat
cat viing ven bién cac tinh Bac Trung bo.
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Bang 4. C4u tric sinh khéi kho 1am phan rimg Keo 14 liém tréng trén ving cat ven bién

cac tinh Bac Trung bo
bia Thang (N/ha) Dgoc | Hvn | Dtan Tang cay go Tham muc Téng
phuong | tudi (cm) | m) | (m) | (tin/ha) | (%) | (t4in/ha) | (%) | (t4n/ha)
Cam 12 2.390 3,03 0,89 1,25 10,04 98,32 0,17 1,68 10,21
Xuyén 24 2.131 5,43 2,26 2,53 15,54 98,15 0,29 1,85 15,83
Le 15 2.335 2,64 0,95 1,10 5,31 97,34 0,15 2,66 5,46
Thuay 27 2.274 3,99 1,63 2,05 11,35 98,02 0,23 1,98 11,58
Triéu 14 2.271 2,52 0,86 1,04 4,75 97,34 0,13 2,66 4,88
Phong 27 2.262 3,58 1,56 2,00 8,51 97,63 0,21 2,37 8,72
3.2. Trir lrong CO, hédp thu ctia 1am phan rimg Ham luong cac bon trong sinh khéi cac bo phan
trong Keo 14 liém than cay Keo 14 liém trong trén dat cat ving ven bién
3.2.1. Ham long cic bon trong cic bo phan sinh Bac Trung bo 1a khéng giong nhau. Ham luong cac
khdi cay gidi tich bon trong sinh khéi than chiém ty 1é cao nhat, chiém

Ham luong cac bon trong b6 phan sinh khéi cay

ca thé duoc hiéu 1a ty 1é (%) cac bon trong vat chat
kho cac bo phan than cay. Phan tich ham luwong cac
bon cho cac bo phan than cay (than, canh, 14, ré),
thdm muc (vat roi rung 1a 14) va mau dat (cat) theo

TCVN 8941 - 2011.

Bang 5. Ham luong cac bon trong cac b phéan sinh
khdi cay Keo 14 liém va dit cat viing ven bién Bic

54,43%, tiép dén, ham luwong cac bon trong sinh khai
14 chiém 51,34%, trong sinh khoi ré chiém 49,76% va
trong sinh khaéi canh chiém 47,86%. Ham luong cac
bon trong tham muc (14) chiém 44,49% va trong cat,
chi chiém 0,20%. Trong viéc tinh toan trit lwong céac
bon trong sinh khéi & quy moé toan cau, ham luwong
cac bon thuong dugc mac dinh 1a 50% va hé so6 nay
duoc st dung trong danh gia tri lwong cac bon rimg
toan cau (dan theo Vit Tan Phuong va cs, 2009 [3]).

Trung b Trong nghién ctu nay, ham lwong cic bon trung
Tham thue Ham Ph}li’?ng bin}t ctjo céc bo phan Athémﬂ cay Keo 14 liém chiém
vat/ Logi miu | lrong cac Ph?jlp 51,0% tong sinh khoi kho (Bang 5).
bat cat bon (%) Pt ?ﬁl 322 Cau truc trir lrong céc bon trong cdc bo
tic phan cdy gidi tich Keo I4 liém
Vat roi . .
rung () 44,49 Binh quan luong cac bon hép thu trong cac bo
Keo 14 La 51.34 TCVN ph;fion thénl cay Ke(z la liém (r céc' gi,ai qoan sinh
lié R 19.76 truong khac nhau ciing nhu trong tai cac dia phuong
tem < - ’ i%ill khac nhau c6 sy khac nhau ro rét, luong cac bon dao
Tl\lan 54,43 dong tir 1,08 - 3,52 kg C/cay, trung binh dat 2,18 kg
Canh 47,86 C/cay (Bang 6).
batcat | Cat 0,20
Bang 6. C4u tric trit lrong cac bon trong cac bo phan cay giai tich Keo 14 liém trong trén dat cat viing ven
bién Bic Trung bo
bia | Thang Than Canh La Ré Téng
phuong | tudi | (kg/cay) | %) | (kg/cay) | () | (kg/cay) | () | (kg/cay) | (%) | (kg/cay)
Cam 12 0,41 18,89 0,25 11,82 1,13 52,43 0,36 16,86 2,15
Xuyeén 24 0,83 23,74 0,43 12,34 1,31 37,13 0,94 26,80 3,52
, 15 0,27 23,19 0,16 13,84 0,51 43,70 0,22 19,27 1,16
Lé Thuy
27 0,57 22,18 0,32 12,41 1,09 42,81 0,58 22,61 2,55
Triéu 14 0,29 26,86 0,13 12,49 0,48 44,32 0,18 16,32 1,08
Phong 27 0,51 26,53 0,23 12,04 0,74 38,39 0,44 23,04 1,92
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Luong cac bon hap thu trong bo phan 14 cay
chiém ty trong cao nhat, tir 37,13 - 52,43% téng luong
cac bon hap thu trong cac bo phan than cay Keo 14
liém; tiép dén, bo phan than cay 18,89 - 26,86%, ré cay

16,32 - 26,80% va thap nhat, bo phan canh cay 11,82 -
13,84%.

3.2.3 Tong trir luong céc bon trong cdc bé chira
rung trong Keo I4 liém

Bang 7. Trit luong cac bon trong cac bé chira 1am phan rimg Keo 14 liém tréng trén dat cat viing ven bién

Bic Trung bo
Dia Thang Tang cay go Tham muc Téng
phuong tuoi (tdn C/ha) %) (tdn C/ha) %) (tdn C/ha)

Cém Xuyeén 12 5,14 98,54 0,08 1,46 5,21
24 7,94 98,39 0,13 1,61 8,07

R 15 2,72 97,68 0,06 2,32 2,79
Le Thay 27 5,81 98,28 0,10 1,72 5,91
Triéu Phong 14 2,44 97,69 0,06 2,31 2,50
j 27 4,37 97,94 0,09 2,06 4,46

Luong céc bon tich liy ctia 1am phan rimg Keo 14
liém tréng trén dat cat ving ven bién Bac Trung bo
c6 xu huong tang manh khi tuéi 1am phan tang,
lwong céac bon tich lity cta 1am phan ty le thuan voi
tudi cay. Luong céac bon tich liy dao dong tir 2,50 tdn
C/ha (14 tudi, tai Triéu Phong) dén 8,07 tan C/ha
(24 tudi, Cam Xuyen), trong dd, luong cac bon tich

lity tap trung cht yéu & tang cay g, chiém tir 97,68 -
98,54% va ¢ tang tham muc chi chiém tur 1,46 - 2,32%
téng luong cac bon trong cac bé chtra ctia 1am phan
(Bang 7).

3.2.4. Tong triv lrong CO, trong cdc bé chita lam
phan rung trong Keo I4 liém

Bang 8. Trit luong CO, trong cac bé chira 1am phan rimg Keo 14 liém trong trén dat cat viing ven bién

Béc Trung b
Dia Thang | Matdo | Dgoc | Hvn | Dtan Tang cay ‘(Zrt(; Tham ml.l(CtA, ’l;i);ng

h t 2. N h N n N an
phuong uoi | (N/ha) | (cm) | (m) | (m) | (kg/cay) CO,/ha) (kg/cay) CO, e/ha) | CO,e/ha)
Cam 12 2.390 3,03 10,89 | 1,25 7,89 18,85 0,12 0,28 19,13
Xuyén 24 2.131 543 | 2,26 | 2,53 12,90 27,49 0,21 0,45 27,94
Lé Thit 15 2.335 2,64 1095 1,10 4,28 9,98 0,10 0,24 10,22

i Y 27 2.274 3,99 | 1,63 | 2,05 9,37 21,31 0,16 0,37 21,68
Triéu 14 2.271 2,52 10,86 | 1,04 3,96 9,00 0,09 0,21 9,21
Phong 27 2.262 3,58 | 1,56 | 2,00 7,06 15,96 0,15 0,34 16,30

Luong CO, hap thu trong cac by phan than cay 4. KET LUAN

ca thé, thAm muc ciing nhu lam phan rimg Keo 14
liém tréng trén dat cat ving ven bién Bac Trung bo
¢6 xu huong tang manh khi tudi cay rimg va tudi lam
phan tang. Luong CO, hip thu trong cac bo phan
than cay ca thé, thaAm muc va lam phan ty 1é thuan
voi tudi cay va tudi lam phan. Mat do 1am phan Keo
14 liém hién tai dao dong tir 2.271 cay/ha (14 thang
tudi, tai Triéu Phong) dén 2.390 cay/ha (12 thang
tudi, tai CAm Xuyeén), luong CO, hap thu trong cac
lam phan tuong tng 14 9,21 tdn CO,e/ha va 19,13 tdn
CO,e/ha. O giai doan 24 - 27 thang tudi, mat do 1am
phan dao dong tir 2.131 - 2.274 cay/ha, luong CO,
hap thu trong cac lam phan twong tng 27,94 tan
CO,e/ha va 21,68 tan CO.e/ha (Bang 8).
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- Sinh khéi tuoi cay ca thé Keo 14 liém ty 1é thuan
voi cac chi tiéu sinh treong va tudi 1am phan. Sinh
khoi 14 cay chiém ty trong 16n nhat 46,16 - 55,95%;
tiép dén, ré 13,49 - 23,08%, than 17,26 - 17,72% va thap
nhat, canh 13,02 - 13,29%. Sinh khoi tuwoi cac bo phan
than cay trén mat dat chiém ty trong tix 76,92 - 86,51%
téng sinh khéi (trung binh cho cac giai doan sinh
truong va cac dia phuong) cay ca thé.

- Sinh khéi kho cay céa thé binh quan dao dong
41,45 - 61,50%, trung binh 46,77% tong sinh khoi tuoi
ctia no6 va dat 2,10 - 6,87 kg/cay. Sinh khai kho tang
cay g6 chiém trén 97% téng sinh khoi va c6 xu huéng
tang manh theo tudi & cac dia diém trong khac nhau.
Téng sinh khéi kho 1am phan rimg Keo 14 liém tang
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dan theo tudi l1am phan, gia tri twong tmg tir 10,21 -
15,83 tan/ha (tai Cdm Xuyén), tir 5,46 - 11,58 tdn/ha
(tai Lée Thay) va tir 4,88 - 8,72 tan/ha (tai Trieu
Phong).

- Lwong cac bon hdp thu trong bo phan 14 cay
chiém ty trong cao nhat, tir 37,13 - 52,43% téng luong
cac bon hap thu trong cac bo phan than cay Keo 14
liém; ti€p dén, than cay 18,89 - 26,86%, ré cay 16,32 -
26,80% va thap nhat, canh cay 11,82 - 13,84%. Luong
cac bon tich liy tap trung cha yéu & tang cay go,
chiém tir 97,68 - 98,54% va ¢ tang tham muc chi
chiém tir 1,46 - 2,32% téng luong cac bon trong cac
bé chtra ctia 1am phan.

- Luong CO, hap thu trong cac bo phan than cay
ca thé, tham muc va 1am phan ty lé thuan véi tudi cay
c4 thé va tudi 1am phan. O giai doan 12 - 14 thang
tudi, mat do cay Keo 14 liém trong cac 1am phan dao
dong ti 2.271 cay/ha (14 thang tudi, tai Trieu
Phong) dén 2.390 cay/ha (12 thang tudi, tai CAm
Xuyén), luong CO, hdp thu tuong tmg la 9,21 tin
CO,e/ha va 19,13 tdn CO,e/ha. O giai doan 24 - 27
thang tudi, mat do 1am phan dao dong tir 2.131 - 2.274
cay/ha, luong CO, hap thu trong c4c 1am phan tuong
ung 27,94 tan CO,e/ha va 21,68 tan CO.e/ha.
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ASSESSMENT OF THE CARBON SEQUESTRATION OF THE FOREST STANDS OF Acacia crassicarpa A.
Cunn ex Benth IN COASTAL SANDY REGIONS OF NORTH CENTRAL PROVINCES

Le Duc Thang

Summary

The forest stands of Acacia crassicarpa A. Cunn ex Benth in the sandy coastal areas of the North Central
provinces have important roles and significance not only in socio-economic but also in terms of the
ecological environment. The results showed that Acacia crassicarpa from 12 to 27 months, the amount of
carbon absorbed in the leafy part accounts for the highest proportion, accounting from 37.13 - 52.43% of
total carbon absorbed in the trunk parts, trunk 18.89 - 26.86%, roots 16.32 - 26.80% and the lowest bough
11.82 - 13.84%. Cumulative carbon content was 2.50 tons C/ha (14 months old, in Trieu Phong) to 8.07 tons
C/ha (24 months old, in Cam Xuyen), in particular, carbon content is concentrated in the hight tree floor,
accounting for 97.68% - 98.54% of the total carbon content in the forest stands of carbon pool and in the mats
floor only accounts for 1.46 - 2.32% total amount of carbon. The amount of CO, absorbed in individual tree
parts, litter, and stands is proportional to individual tree age and stand age. The amount of CO, absorbed
was 9.21-19.13 tons CO,e/ha (12-14 months old), increasing from 21.68 - 27.94 tons CO,e/ha (24-27 months
old). Research results contribute to raising awareness about the roles and values of the environment and
services of coastal sandy protection forests in the formulation of forest management and development

policies.

Keywords: Acacia crassicarpa, coastal sandy regions, coastal protection forests, carbon sequestration, North

Central.
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ANH HUOGNG CUA CAY ME DEN BDAC BIEM TAI SINH
CAY TRAC (Dalbergia cochinchinensis Pierre) TRONG

KIEU RUNG KiN THUONG XANH AM NHIET D01,
TAI TAN PHU - DONG NAI

Pham Vian Huong!, Nguyén Xuan Ngoc!, Nguyén B4 Triéu?, Kiéu Phuong Anh!

TOM TAT

Phan tich 4nh hudng cta cay me dén dac diém cay Trac tai sinh te nhién va cay con, két qua cho thay: Mat
do Tric tai sinh & trang thai rimg giau 1a 11.500 cay/ha, cao hon ritng trung binh 0,28 1an va rimg nghéo 1a
1,02 1an. Cay Trac trién vong & ring nghéo, trung binh va giau 1an luot 1a 22,1%, 22,2% va 17,4%. Cay Trac tai
sinh c6 phdm chat sinh trudng kha tot, tai sinh choi manh. Hat giong cay Trac c6 kha nang phat tan cach xa
dén 1,0 km. Mat do cay Trac tai sinh tap trung cao trong pham vi 200 m so v6i ddm cay me. Mat do Trac &
phuong vi Nam va Dong so véi dam cay me cao hon so v6i phuong vi Bac va Tay. Ty 1é ndy mam cuda hat
Trac thu hai tir 5 cap cay me c6 su khac nhau, dao dong 72,0 - 89,1%. Hat giong ctia cady me mDc3, mDc4 c6
ty 1é ndy mam va thé ndy mam cao hon mDcl, mDc2 va mDc5. Ty 1é song va ty lé sinh trudng tot cta cay
con thu hai hat tir mDc3 va mDc4 cao hon mDc5, mDc2 va thap nhat tir mDcl. Nhin chung, nhitng cay me
mDc4, mDc3 cho hat giong cé ty 1é ndy mam cao, thé ndy mam cao, cay con c6 ty lé séng, sinh truéng tét
chiém ty 1é cao. Do vay, nén thu hai hat giong tir nhimg cay me c6 30 cm < D, < 50 cm, can han ché thu hai

qud hat ctia cay me c6 D, ;< 20 cm va cay qua gia véi D, ;> 50 cm.
Tu khéa: Ciy Trdc, ciy me, cdy giong, ty Ié ndy mam, t4i sinh.

1. M0 DAV

Trac (Dalbergia cochinchinensis Pierre), con goi
la C4m lai Nam b, thuoc ho Bau (Fabaceae). Trac la
cay g6 1om, c6 gia tri cao vé kinh té€, sinh thai va bao
téon. Trac nam trong nhom IIA thuoc Nghi dinh s6
06/2019/ND-CP [5]. Trac phan bé tu nhién trong cac
kiéu rimg rung 14 hoac ring kin thuéng xanh am
nhiét doi & mot s6 nudc nhu: Lao, Campuchia, Thai
Lan va Viét Nam. O Viet Nam, Trac phan b6 & mot sé
tinh: Quang Nam, Quang Tri, Kom Tum, LAm Déng,
bong Nai, Tay Ninh [1]... Mot s6 nghién cttu cho
thay trong nhitng thap nién truéc day Trac da bi khai
thac va tac dong manh, do chung cé gia tri cao vé
kinh té€ [2], cac nghién cttu ciing chi ra kha nang tai
sinh, phuc hoi cta Trac trong cac khu rimg tu nhién
kha tot [8]. Cho dén nay, doi voi nhimg nghién ctu
vé dac diém sinh hoc, sinh thai cta cay Trac trong tu
nhién va ¢ diéu kién gay trong nhan tao da nhan
duoc kha nhiéu hoc gia quan tam, nghién ctu. Tuy
nhién, viec xem xét su anh huong cla tang cay me
dén dic tinh tai sinh ctia loai nhw kha nang phat tan

' Phan hiéu Truong Pai hoc Lam nghiép
2 Vién Khoa hoc Lam nghi¢p Viét Nam
Email: phamhuongfrem @gmail.com
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hat giong, diac diém phan bo cta ciy con dudi tan
rimg; dac diém sinh truéng cay me c6 anh hudng
dén pham chat hat giong, thé ndy mam, sitc ndy mam
ra sao?, duong nhu con it duoc quan tim. Cho nén,
nhitng thong tin vé moi quan heé gitra cdy me va tang
cay tai sinh, cay me voéi dac tinh hat giong,... con kha
mo hé, thuc su chua dap tmg duoc yéu cau cua khoa
hoc ky thuat san suat 1am nghiép hién dai. Xuat phat
tir do, viéc di sau phan tich, danh gia moi quan hé, su
anh hudéng ctia tang cay me dén dic diém tang cay
tai sinh va anh hudng cta dac diém sinh truong cay
me dén phdm chat hat giong 1a viec lam hét stc ¢ y
nghia. Nhitng thong tin, két qua nghién ctru cta bai
viét sé 1a co s& ly luan khoa hoc va thuc tién cho viéc
xay dung céac gidi phap nhan trong, tao giong cay
Tréac, déng thoi con gép phan cho viéc xay dung cac
giai phap ky thuat 1am sinh hién dai trong phat trién
quan thé loai, bao ton loai & trong tu nhién.
2. PHUONG PHAP NGHIEN CUU
2.1. Vit lieu nghién ctru

Vat liéu nghién cttu 1a quan thé cay Trac phan bo
tw nhién trong trang thai ritng go giau, trung binh va
nghéo thudc kiéu ring kin thuwong xanh, 4m nhiét
dé6i thuoc Ban Quan ly rimg phong ho Tan Phd, tinh
béng Nai. Dam cay me gém nhitng cay Trac truong
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thanh dién hinh, chung la nhimg cay truéong thanh,
thanh thuc vé sinh san, c6 kha nang ra hoa, két trai
va cung cip nguon giong 1a hat cho 16p cay tai sinh.
Lop cay tai sinh 1a d6i twong quan trac va hat giong
Trac duoc thu hai tir cac cay me dién hinh co dac
diém sinh truéng khac nhau.

Co chat stt dung lam bau gieo uom cay Trac la
l6p dat mat, dudi tan rimg trong Keo lai tai huyén
Trang Bom, tinh DPong Nai, thudc loai dat xdm pha
cat. Co chat phoi tron ty 1é 85% dat — 10 % xo dira — 5
% phan chuong hoai. Tui bau gieo wom c6 kich thuéoc
8 x 12 x 10 cm, duc 8 16 trén phan than duéi dé thoat
nudc.

2.2. Phuong phap nghién ciru ngoai nghiép

2.2.1. Phuong phdp diéu tra cdy me va thu hai
hat giong

- Trudc tién, tai cac trang thai rimg gb giau,
trung binh, ngheo, lya chon cac cay Tric c6 duong
kinh khac nhau (Zhang Qiao Qiao va ctv, 2017). Can
ctr vao duong kinh, phan cay me thanh 5 cép sinh
truong, c6 duong kinh khac nhau: cdp 1 (mDcl) cé
Dy5< 20,0 cm; cdp 2 (mDc2) ¢6 21 cm <Dy 5< 30,0 cmy;
cap 3 (mDc3) ¢6 31 cm <Dy 5< 40 cm; cdp 4 (mDc4)
c6 41 cm < Dy3< 50 cm va cdp 5 (mDcb) ¢o Dy5 > 50
cm. Mbi cdp sinh truéng lwa chon dién hinh 3 cay,
téng cong co6 15 cay da duoc chon. Mo ta dac diém ve
cay me nhu: Dy 5, Hy,, hinh thai tan, phdm chat sinh
trueong, vi tri phan bo tueong doi,...

- Theo doi 15 cay me, dén thoi diém qua da
thanh thuc sinh ly, thu hai qua. Khéi luong thu hai
trung binh & moi cay me la 3 kg qua, chon ngau
nhién 300 hat giong/cay me. Xac dinh tiéu chi hat
giong la khoi lugng trung binh 1.000 hat (M, 0,
g/1.000 hat); kich thuéc dai (a, mm), rong (b, mm)
ctia hat giong do bang thudc Palme dién tit c6 do
chinh xac 0,01 mm.

2.22 Phuong phap xdc dinh dnh huong cua
khodng cdch va phuong vi dam cdy me

Tai 3 trang thai rimg, lua chon cac dam cay me
c6 tinh doc lap tuong d6i, nham gidm sai s6 anh
huéng cta kha niang phat tan hat giong tir nhitng
dam cay me hodc cay me khac. Két qua da chon
duoc moi mot trang thai rimg c6 3 dam cay me dién
hinh. Téng cong c6 9 dam cay me duoc danh dau. Dé
xem xét anh huong ctia khoang cach va phuong vi
cay me dén dic diém tai sinh, thiét 1ap cac vong tron
déng tam (tam la trung tam dam cay me), ldy do
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rong ctia ban kinh lam cac khoang cach tuong doi.
Phan khoang céach tir ddm cay me theo 4 huéng Bac,
Nam, Dong va Tay theo cac khoang cach: trong dam
(K,=0), cach dam 50 m (K;), cach dam tir 51 — 100 m
(Ky); cach dam tir 101 - 200 m (K;), cach dam 201-
300 m (K,); cach dam tir 301 — 500 m (K;) va cach
dam cay me < 1.000 m (Ky (Pham Van Huong,
2016).

D oTC meLD

sug |

10ms

ODB-

4

Hinh 1. Bé tri cac OTC
2.2.3. Phuong phap Iap 6 diéu tra va do dém tiéu
chi trén 6

- Trén moi diém giao nhau ctia 4 phuong vi voi
cac duong tron déng tam theo khoang cach cay me,
lap 01 6 tiéu chudn (OTC) hinh vuoéng, c6 dién tich
100 m? (10 m x 10 m), két qua c6 4 OTC duoc lap
trén moéi vong trong theo 4 huong, tong cong co 30
OTC duoc lap (so do bo tri OTC nhu hinh 1). Trong
moi OTC tién hanh 1ap 5 6 dang ban (ODB) hinh
vuong 4 m? (2 m x 2 m), trong d6 4 ODB & 4 goc
OTC va 16 & trung tim.

- Tai ODB tién hanh d6 dém cac chi tiéu: so
lwong cay Trac tai sinh theo céac cip sinh trudng khac
nhau, nguén goc tai sinh, phadm chat tai sinh. Trac tai
sinh 1a cay c¢6 Dy3 < 5 cm, dugc phan thanh 5 cép
gém: cap 1 (rDcl) c6 H,, < 50 cm; cap 2 (rDc2) voi
51 cm <H,, < 100 cm; cdp 3 (tDc3) ¢6 101 ecm < H,, <
150 cm; cap 4 (rDcd) c6 151 cm < H,, < 200 cm; cap 5
la cay c6 H,, > 200 cm. Ghi nhan nguoén goc tai sinh
ttr chéi va tir hat. Phadm chat tai sinh chia thanh sinh
truong tot, trung binh va kém (Nguyén Van Thém,
1992).

2.2.4. Phuong phdp kiém tra ty Ié ndy mam va
pham chat sinh truéng cdy con

- Hat giong sau khi thu hai, duoc phoi kho trong
diéu kién tu nhién, lam sach. Hat giong duoc xt ly
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bang nudc sach, 45°C, thoi gian ngam 12 gio, ria
chua, xtt Iy ndm bénh bang dung dich thudc tim
KMnO, nong do 0,1%. Hat giong duwoc G bang gidy
am (do 4m 75%), boc bang vai x0, dé & noi thoang
khi, khong c6 anh sang truc xa. Tiéu chi hat nay
mam la nhirng hat da nut 16p vé gd, ndy phoi mam,
hodc ra ré mam. Mdi cdp cay me chon 100 hat dé
kiém nghiém ty 1é ndy mam va thé ndy mam.

- Thoi gian quan sat T, sau khi 01 48 gi¢ (2 ngay);
T, sau u 72 gio (3 ngay); T, sau 0 5 ngay; T; sau t 7
ngay; T, sau 4 10 ngay; T; sau 4 15 ngay va T, sau t
20 ngay. Sau mdi lan quan sat tién hanh thuyc hién
hat giéng nhu ky thuat ban dau.

- Sau thoi gian T, lya chon céac hat giong da nay
mam, dat tiéu chuidn, mam khée dé gieo trong. So6
lwrong hat mam cho mdi cay me la 30 hat, gieo cady
trén cac tai bau da chudn bi sin. Cac bau da duoc cdy
hat sé duoc déng nhat vé phuong thitc cham soc
nhu: tudi nudce, lam cd, bon phan, phong tir sdu, bénh
hai. Sau khi gieo trong 3 thang va 9 thang tién hanh
xac dinh ty lé cay song, pham chat cay con.

2.3. Phuong phép xtt ly s6 liéu

2.3.1. Mo hinh hoa 4anh hudng cua yéu t0 khodng
cdch cdy me

Str dung céac phuong trinh hoi quy phi tuyén, c6
dang duong cong 1om dé mo phong anh huong cta
khoang cach cay me dén mat do cay tai sinh [4, 6].
Str dung hé so twong quan (R) dé kiém tra moi quan
hé ctia bién khoang cach dén mat do cay tai sinh,
kiém tra sy ton tai cia mo hinh bang phan bo
Poisson va Fisher.

Cac mo6 hinh du doan:

Trong d6: NIt 1a mat do cay Trac tai sinh, Ki la
khoéang cach tir ddm cay me thit i, a va b 1a tham so
cta phuong trinh.

2.3.2. Tinh todn so sanh dnh huong cia cdy me
va thoi gian 1 dén ty I¢é ndy mam

Str dung phuong phap so sanh gia dinh, bang mo
hinh héi quy phi tuyén, c6 dang [4, 6]:

+mDc2 +mDc3 + mDc4 + mDe5  (3)

Trong do, Y, 1a ty 1é ndy mam (%) cta hat tir cay
me thtt i; Ti 1a thoi gian @ hat giong; Y,p 12 ty 1€ ndy
mam cta cay me mDcl, khi d6 mDc2 = 0, mDc3 = 0,
mDc4 = 0, mDcb = 0; Y, p, khi mDcl =0, mDc2 =1,
mDc3 = 0, mDc4 = 0, mDc5 = 0; Y,,,p.s Khi mDcl = 0,
mDc2 = 0, mDc3 =1, mDc4 = 0, mDc5 = 0; Y, p.s Khi
mDcl = 0, mDc2 =0, mDc3 = 0, mDc4 = 1, mDc5 = 0;
Y..nes khi mDcl = 0, mDc2 = 0, mDc¢3 = 0, mDc4 = 0,
mDc5 = 1.

2.3.3. So sdanh céc chi tiéu dic diém cdy tai sinh

Y, =a+ePm

Cac chi tieu gdbm mat do, pham chat, ngudén goc
cay tai sinh, ty lé ndy mam; phdm chat cay con,...
duoc tién hanh tdng hop so sanh bang phép so sanh
Duncan voéi do tin cay 95%. Phép so sanh duoc kiém
nghiém bang phan b6 Poisson va Fisher.

2.4. Cong cu xir ly s6 lieu

Toan bo so6 lieu dugc xit ly, tinh toan, mo6 hinh
hoéa bang phan mém théng ké chuyén dung SPSS 19,
Statgraphic Centurion XV, biéu d6 duoc vé biang
phan mém Sigma Plot 10.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Dac diém cay Trac tai sinh dudi c4c trang
thai rimg

NIt = ae™™ @ 311 Phan bo mat do cay Trdc tdi sinh theo cap
Nit = a + ePKi ) sinh truong
Béng 1. Mat @6 cay Tric tai sinh theo cip sinh truéng
Trang théi Cap sinh truong (N, cay/ha)
rung Téng rDcl rDc2 rDc3 rDc4 rDcb
Ngheo 5.667+574¢c 2.417+440b 1.417+£373a 583+196b 750+213a 500+186a
Trung binh 9.000+£652b 3.333+£554h 1.917+427a | 1.750+£382a | 1.167+261a | 833+302a
Giau 11.500+£791a 9.333+559a 2.167+293a | 2.000+287a | 1.083+230a | 917+254a
F 18,60 8,21 0,92 5,14 0,88 0,77
Sig. 0,00 0,00 0,40 0,01 0,42 0,47

Ghi chu: a, b, ¢ Ia ky hiéu sur sai khic vé mat do Trdc khi so sanh bang Duncan, voi o 14 0,05.
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Thong tin quan trac dic diém mat do cay Trac
theo cap sinh trudong trong 3 trang thai rimg, cho két
qua téng hop tai bang 1.

Béang 1 cho thdy mat do cay Trac tai sinh trong 3
trang thai rimg cé su khac nhau ro nét (F=18,06, Sig.
<0,05), mat do & trang thai rung giau la 11.500
cay/ha, cao hon so voi ¢ rimg trung binh 0,28 1an va
cao hon rimg nghéo 1,02 1an. Trong trang thai rimg
nghéo, mat do cay tric co H,, < 150 cm 1a 4.417
cay/ha, chiém ty le cha yéu (77,9%), cac cay trién
vong 1a cay c6 chiéu cao > 151 cm chiém 22,1%.
Tuwong tu, & ring trung binh, cay cé6 H,, < 150 cm
chiém 77,8%, cay trién vong chiém 22,2%. O rimg
giau cay c6 H,, < 150 cm chiém 82,6%, cay trién vong
chiém 17,4%. Nhin chung, st khac nhau vé ty le cay
trién vong va cac cay trac c6 H,, < 150 cm trong 3
trang thai rimg c6 khac nhau. So sanh cho thdy, &
modi cap sinh truong khac nhau trong 3 trang thai

rimg cé su khac nhau khéong ro nét, giai doan sinh
trudng rDcl va crDce3 c6 su khac nhau dang ké, cu
thé rDcl duwoc phan thanh 2 nhom, nhom c6 mat do
cao la rimg trung binh va rung ngheo (F=3,67,
Sig.<0,05), & rimg nghéo mat do rDc3 tir cao dén
thap la rimg giau > trung binh > nghéo, va dugc phan
thanh 2 nhom (F=5,14, Sig.<0,05). Mat do cay Trac
tai sinh it nhiéu chiu su chi phdi béi trang thai rimg.
Rat c6 thé ¢ trang thai rimg gidu va trung binh c6
tinh chat én dinh hon, mat d¢ cay me cao hon, clng
cac dac diém diéu kien lap dia, tham tuoi, cay bui,..
thuan loi hon so véi trang thai rimg ngheo cho cay
Trac tai sinh xuat hién, ton tai va phat trién.

3.1.2. Phan bo mat do cdy Trdc tdi sinh theo
nguon goc va pham chat sinh trudng

Dic diém phan b6 mat do cay Trac theo phdm
chat sinh truedng va nguon goc tai sinh duoc hé thong
tai bang 2.

Bang 2. Mat @6 cay Tric tai sinh theo ngudn gdc va phdm chét sinh truéng

o Ph4m chat sinh truong (N, cay/ha) Nguédn goc (N, cay/ha)
Trang thdi rimg Tot Trung binh Kém Hat Choi
Ngheo 3.417+487h 1.750+272b 500+186h 2.250+325¢ | 3.417+406a
Trung binh 4.833+447h 2.417+388ab 1.750+342a 6.250+£546b | 2.750+421a
Giau 6.500+630a 3.167+431a 1.833+292a 8.083+783a | 3.417+487a
F 8,57 3,67 7,07 26,25 0,77
Sig. 0,00 0,03 0,00 0,00 0,47

Ghi chu: a, b, ¢ Ia ky hiéu sur sai khdc vé pham chat sinh trudng cuia Trac khi so sanh bang Duncan, voi o

13 0,05.

Bang 2 cho thdy: Cay tai sinh Trac trong 3 trang
thai rimg c6 phdm chat sinh trudng kha tot, ty 1é cay
c6 phdm chat tot & trang thai rimg ngheéo, trung binh
va giau 1an luot 1a 60,3%; 53,7% va 56,5%. Cay Trac co
kha nang tai sinh ch6i manh va tot hon so voi mot s6
loai cay khac nhu Cadm lai Ba Ria (Dalbergia
bariensis), Sén mt (Shorea roxburghi)), Dau song
nang (Dipterocarpus dyeri), Vén vén (Anisoptera
costata) [3, 4, 7, 10]... Ty lé cay Tréc tai sinh chdi &
rimg ngheo 1a 60,3%, & ring trung binh 1a 30,6% va
rimg giau la 29,7%. So sanh nguoén goc tai sinh cay
Trac trong 3 trang thai cho thdy, ngudn goc tai sinh
hat c6 su khac nhau ro nét, trong do, & ring giau >
rimg trung binh > rimg nghéo (F = 26,3 va Sig.<
0,05). Két qua nay, rat c6 thé do dac diém diéu kién
cta trang thai ring c6 anh hudng dén phdm chat va
ngudn goc cay Tric tai sinh & mitc do nhat dinh.
Nhiing trang thai rimg da bi tic dong manh, cay me
c6 mat do thap, cay c6 kha nang cung cap va gieo hat
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thap nhu & rimg nghéo va trung binh da dan dén ty le
cay tai sinh tir hat thdp; cay tai sinh bang chdi cao.
Nguoc lai, & trang thai rimg giau, do c6 dic diém
tang cay me tot hon, it bi tic dong hon nén kha nang
gieo hat gidng tot hon, it goc chat cay me hon cho
nén cay tai sinh bang hat chiém ty lé cao hon.

3.2. Anh hudéng ctia d4m ciy me dén ting cay
Tréc tai sinh

Qua Trac thuoc dang qua bé c6 canh, mot so
nghién ctu vé kha nang phat tan ty nhién cta dang
qué nay da cho thay gi6 1a yéu to cht dao anh hudng
dén su phat tan qua hat. Mat khac mot s6 cong trinh
nghién ctu ciing da cho thidy dic diém cay me co6
anh huong nhat dinh dén dic diém tai sinh ctia cay
con [4, 6, 8, 10].

3.2.1. Phan bé mat do Trdc téi sinh theo khodng
cdch dam cdy me

Két qua diéu tra vé moi quan hé gitra cay tai sinh
so voi khoang cach dam cay me trong 3 trang thai
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ring duoc tong hop tai bang 3 va mo phong anh
hudéng ctia khoang cach cay me dén mat do tai sinh
duoc biéu thi tai hinh 2a, 2b va 2c.

Bang 3 da phan anh hat giong cay Trac cé kha
nang phat tan cach xa vi tri ddm cay me dén 1,0 km.
Mat do cay Trac tai sinh tai cac khoang cach so véi
dam cay me trong pham vi 200 m & 3 trang thai rimg
1a 6 su khac nhau ro nét. Khi khoang cach xa dan va
ngoai pham vi 200 m so véi dam ciy me thi mat do
cay tai sinh trong 3 trang thai khéng c6 su khac
nhau. Vay c6 thé nhan dinh khi khoang cach tir dam

cay me cang ra thi yéu t6 gi6 méi 1a yéu t6 cha dao
va yéu t6 trang thai ring it anh huéng. Cu thé, &
khoang cach K, va K;, mat do Tric tai sinh & ring
giau > trung binh > nghéo (F = 26,9 va Sig.< 0,05; F =
20,4 va Sig. < 0,05), tuong tu & K, va K; mat d6 & rimg
giau cao nhat, 16n hon so véi & rimg trung binh va
nghéo (F = 4,3 va Sig. < 0,05; F = 9,5 va Sig.< 0,05). O
nhitng khoang cach tir K, mat do tai sinh Trac bang
hat kha thap. Do vay, d6i véi nhitng khu vuc co
khoang cach tir K, nén xem xét giai phap ho tro tai
sinh bang xuc tién tai sinh nhan tao.

Bang 3. Mat @6 cay Tric tai sinh theo khoang cach tir ddm ciy me

, , Trang thai rimg (N, cay/ha) .
Khoang cach Nghéo Trung binh Giau F Sig.
K, Trong dam 5.123+419¢ 8.917+543b 10.792+684a 26,92 0,000
K1 <50 m 4.631+495¢ 8.583+526b 9.322+653a 20,37 0,000
K2 51 -100 m 3.361+£319b 3.000+351b 4.492+439a 4,34 0,014
K3 101 - 200 m 2.131+303b 1.458+261b 3.390+376a 9,53 0,000
K4 201 - 300 m 1.148+215a 1.292+294a 1.356+244a 0,18 0,837
K5 301 - 500 m 738+188a 917+230a 890+224a 0,20 0,815
K6 <1.000 m 246+96b 333+139a 424+162a 0,44 0,646

Ghi chu: a, b, ¢ 12 ky hiéu su sai khdc vé mat do cua Trdc theo khodng cdch cay me khi so sdnh bang

Duncan, voi o. 14 0,05.

Mo6i quan hé gitta mat do cay Trac tai sinh voi
khoang cach tir dam cay me trong 3 trang thai rimg
phtu hop véi duong cong hoi quy phi tuyén, dang
giam. Puong cong héi quy phi tuyén gitta mat do
Trac tai sinh voi khoang cach dam cay me trong 3
trang thai rimng c6 dang:

- Trang thai rimg nghéo: NIt = 5327,456%exp
(-0,005*K) (R=0,993)  (4)

6000 Nit 12000

—e— NIt

- Trang thai riung trung binh: NIt = 9608,241*exp
(-0,008*K) (R=0,950)  (5)

- Trang thai rimg giau: NIt = 11137,787*exp
(-0,007*K) (R=0,980)  (6)

Trién khai 3 phuong trinh 4, 5 va 6 duoc biéu d6
tai hinh 2a, bvac.
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Hinh 2. Phan bd mat d9 Tric theo khoang cach dam cay me

(@) rung nghéo, (b) rung 1B, (¢) ring gidu
Quan sat biéu do tai hinh 2a, 2b va 2c cho thay
mat do Trac tai sinh dat cao nhat & khoang cach K,

156

sau d6 gidm dan, ngoai pham vi 1.000 m duong nhu
khong c6 su xuat hién Trac tai sinh bang hat. Két
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qua nay ciing phan anh kha nang phat tan hat giong
te nhién cta Trac theo khoang cach. Khoang cach
phat tan hat Trac so voi dam cay me toi 1a 1.000 m.
Do vay, dé xuc tién tai sinh Trac & nhitng khu vuc
cach qua xa so voi cay me doi hoi can c6 gidi phap
gieo giong hodc xuc tién nhan tao.

3.2.2. Phan bé mat do Tric tdi sinh theo khodng
cdch va phuong vi dam cdy me

bac diém cay Trac tai sinh theo phuong vi voi
dam cay me duoc téng hop tai bang 4.

Bang 4. Mat do cay Tric tai sinh theo khoang cach va phuong vi tir #am ciy me

Khoang Phuong vi so voi dam cay me (N, cay/ha) Tmng P Sig.

cach (m) Béc Nam bong Tay binh
KO 6.389+571b | 10.167+776a | 9.833+747a | 6.556+647b | 8.236+367 | 876 | 0,00
K1 5.111+442b | 10.222+620a | 9.556+£708a | 5.056+681b | 7.486+357 | 20,14 | 0,00
K2 2.278+306b | 4.944+431a | 4.833+492a | 2.389+327b | 3.611+219 | 13,87 | 0,00
K3 1.611£227b | 3.333+456a 3.278+404a | 1.056£231b | 2.319+191 | 10,75 | 0,00
K4 722+4204b 1.889+357a 1.944+336a 500£251b 1.264+145 | 757 | 0,00
K5 500£170b 1.056+281ab | 1.278+414a 556+176b 847+123 2,44 | 0,07
K6 56+56b 389+137b 833+251a 56+56b 333477 6,18 | 0,00

Ghi chu: a, b, c 14 ky hiéu sur sai khac vé mat do cua Trac theo khodng cdch va phuong vi ciy me, so sdanh

Duncan, voi o 1a 0,05.

Béang 4 cho thdy cay Trac tai sinh trong 3 trang
thai rimg & vi tri phuong vi Nam va Pong c6 méat do
cao hon so v6i phuong vi Bac va Tay. Két qua nay, rat
c6 thé 1a do mua qua chin cta Tric tai khu vuc la
cudi thang 9 dau thang 10, do ciing 1a khoang thoi
gian trung véi huéng gié thinh hanh Tay Nam tai
khu vuc [1]. Chinh vi vay, gié da giup cho qua Trac
phat tan vé huéng Nam, Pong cao hon so voi huong
Bac va Tay. Tuy nhién, cho dén nay nhimg nghién
ctru vé anh hudéng cta gioé dén kha nang phat tan hat
giong theo huéng phuong vi con 1a cha dé rat méi.
Cho nén nhan dinh trén méi chi 1a buéc dau va rat cé

thé kha nang phat tan qua Trac con chiu sy anh
huong boi cac yéu to khac ngoai yéu to gio, huong
gib.

3.3. Anh huéng ctia dic diém sinh truéng cay me
dén hat giéng va pham chat cay con

3.3.1. Dac diém chung cua cdy me va pham chat
hat giong

Két qua diéu tra, quan trac va mo ta dic diém
ctia nhitng cay me dién hinh va hat giong thu hai ti
cac cay me dién hinh duoc ghi nhan tai bang 5.

Bang 5. Pic diém sinh truong va hat giéng clia cdy me

A Cipsinh | CépD Sinf} truong Kich thuoc TB 100 M
T Cayme | ong | (em) = hat (2/1.000 hat)
D (m) | H (@m) Dai Rong
1 | mDecl I <20 19,3 10,8 | 8803 | 6,1x0.2 1.700,1
2 | mDc2 I 21-30 | 27,9 135 | 91205 | 6,203 1.756,7
3 | mDc3 111 31-40 | 397 150 | 9406 | 6,3x04 1.792,4
4 | mDc4 v 41-50 | 47,7 155 | 90204 | 6,202 1.760,4
5 | mDc5 \% > 50 72,6 16,6 | 8803 | 6,202 1.700,6

Pac diém sinh truong vé D, ; va H,, clia cac cay
me dién hinh duoc phan thanh 5 cép sinh trudng.
Cap 1 (mDc1) c6 D, ; va H,, trung binh 14 19,3 cm va

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2019

10,8 m; cac cay mDc2 c6 D, 5 trung binh 1a 27,9 cm va
H,, 1a 13,5 m; mDc3 ¢6 D, ; va H,, trung binh la 39,7
cm va 15,0 m; mDc4 ¢6 D, ; trung binh 1a 47,7 cm va
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H,, 1a 15,5 m; mDc5 c6 D, ; trung binh dat 72,6 cm va
H,, dat 16,6 m.

bac diém vé kich thudc dai, rong va khoi luong
1.000 hat ctia cac hat giong thu thai tir 5 cap cay me,
nhin chung khong cé su khac biét ro nét. Hat Trac
c6 do dai dao dong tr 8,8 — 9,4 mm; do rong dao
dong tir 6,1 — 6,3 mm; khoi luong trung binh 1.000
hat dao dong tir 1.700,1 — 1.792,4 g/1.000 hat. Cac hat
giong citla mDc1 va mDcb c6 tinh twong déng cao vé
kich thuwoc va khoi luong. Hat giong ctia cidy me
mDc2 va mDc4 ¢6 tinh tuong dong nhau; riéng hat

giong cta mDc3 c6 kich thuoc va khoi luong troi
hon.

3.3.2. Anh huéng cta dic diém sinh trudng ciy
me dén ty I¢ ndy mam cua hat

Sau khi Iua chon cac hat giong dat yéu cau, cé
phdm chat tot, khong mang mam mong sau, bénh
hai, thuc hién xt ly hat giong va kiém tra thé nay
mam cuta hat giong. Két qua ghi tai bang 6 va mo
phong thé ndy mam ctia hat giéng tir 5 cap cay me &
hinh 3.

Bang 6. TV 1& ndy mam ctia hat theo thoi gian

- Cay me Ty 1é ndy mam (%) theo thoi gian (d) Téng %
2d 3d 5d 7d 10d 15d 20d
1 mDcl 44,1 13,5 8,1 4,5 1,8 0,0 0,0 72,0
2 mDc2 49,5 16,2 9,0 2,7 0,0 0,0 0,0 77,4
3 mDc3 70,2 9,9 5,4 1,8 0,0 0,0 0,0 87,3
4 mDc4 57,6 17,1 8,1 3,6 2,7 0,0 0,0 89,1
5) mDc5 54,9 13,5 9,9 4,5 1,8 0,0 0,0 84,6
6 TB 95,3 14,0 8,1 3,4 1,3 0,0 0,0 81,9

Bang 6 cho thay, ty 1é ndy mam ctia hat Trac thu
hai tir 5 cap cay me co su khac nhau va dao dong tir
72,0 - 89,1%. Hat bat dau ndy mam sau khi ¢ 2 ngay va
két thuc vao ngay thi 15 sau khi 0. Hat giong thu hai
tt mDc4 c6 ty 1é ndy mam cao nhat 1a 89,1%; & mDc1
thap nhat 1a 72,0%. Hat giong tir cdy me mDc3 va
mDc4 co ty 1é ndy mam cao hon so véi mDcl, mDc2
va mDc5. Xu huéng chung khi cép sinh trudong cay
me tang thi ty 1é ndy mam tang, nhirng hat thu hai tir
cay me qua gia (mDc5) khong cho ty 1é ndy mam cao
nhat. Vay c6 thé thdy diac diém sinh trudng ciy me
c6 anh huéng dén ty lé ndy mam cda hat giong,
nhimg cay me con non (mDcl, mDc2) va cay me qua
gia (mDc5) cho hat giong khong thuc su tot.

Xem xét thé ndy mam, tic téng ty 1é ndy mam
cta hat giong trong 1/3 thoi gian ctia ky nay mam,
ky nay mam 15 ngay nhén thdy: cay me c6 cip sinh
truong khac nhau da anh huéong dén thé ndy mam.
Sau 5 ngay theo doi, cac hat giong tir cay me mDc3
va mDc4 c6 thé ndy mam lan luot 1a 85,5% va 82,8%
cao hon so véi thé ndy mam cua hat giong thu hai tir
cay me mDc5 (78,3%) va cao hon mDc2 (74,7%), thap
nhat 1a hat thu hai tt mDc1 (65,7%). Hién tuong nay,
rat c6 thé 1a qua hat thu hai tt mDc3 va mDc4 c6 dac
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diém thanh phan sinh héa, cac chat kich thich sinh
treong tot hon, thanh thuc hon so véi cac hat giong
thu thai tir cay me con non (mDcl) hoac cay me qua
gia (mDc5).

Phuong trinh hoi quy mo6 phong quan hé gitta ty
lé ndy mam cta hat giong tir cAc cay me khac nhau
theo thoi gian phu hop voi duong cong 7 (R = 0,931),
c6 dang:

Y = 1,6 + 379,0%exp (¢I) - 2,43*mDcl -
1,12*mDc2 + 0,82*mDc3 + 0,38*mDc4 @)

Trién khai phuwong trinh 7 thu duoc phuong
trinh héi quy ty 1é ndy mam ctia hat giong tir cac cay
me khac nhau (tir 8 - 12):

Y,pe = -0,83 + 379,0*exp (T) ®)
Y, pez = 0,48 + 379,0%exp (-T) )
Y, pes = 2,42 + 379,0%exp (-T) (10)
Y, pes = 1,98 +379,0%exp (T) 11)
Y, pes = 1,60 +379,0%exp (T) (12)

Quan sat biéu dd ¢ hinh 3 va cac phuong trinh 8
- 12 nhan thay ty lé ndy mam cuta hat giong dat cao
nhat sau 2 ngay 4, sau d6 giam dan, dén ngay thit 5
trung binh thé ndy mam dat trén 80%, sau 15 ngay ty
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1é ndy mam rat thap. Ty 1é ndy mam sau 2 ngay cao
nhat 1a cac hat giong 14y tir cay me mDc3, sau do 1a
mDc4, thap nhat la mDcl1.

100
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80
xxxxxxx
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60
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40

Ty le nay mam(%)

20 |

o

o 5 10 15 20
Thoi gian (ngay)

Hinh 3. So sanh ty 1é ndy mam ctia hat giéng tir cac
cay me

Tir két quéa kiém nghiém trén, cho thdy ciay me
cho hat giong c6 ty 1é ndy mam cao, thé ndy mam cao
1a cay me c6 duong kinh tir 30 — 50 cm (titc mDc3 va
mDc4).

3.3.3. Anh huéng cta dic diém sinh trudng ciy
me dén pham chat cay con

Lua chon 90 hat mam c6 pham chat tot, dat yéu
cau ctia moéi cdp cay me dem gieo cdy vao tui bau
chuén bi sidn, va dugc thuc hién cac bién phap cham
soc, bao vé thuc vat dong nhat. Pac diém phdm chat
sinh truéng va ty lé song cta cay Trac con & giai
doan 3 thang va 9 thang tudi duoc mo ta tai bang 7.

Bang 7. Ty 1¢ s6ng va phdm chit cay con c6 nguén géc tir hat cidy me khic nhau

Sau 90 ngay (3 thang tudi) 270 ngay (9 thang tudi)
TT | Cay me (clajy) Ty lé song Ph4m chat (%) Ty le song Phim chat (%)

%) SL Tot TB kém | (%) SL | Toét | TB | kém
1 mDcl 90 744 67 478 | 358 | 164 | 56,7 | 51 | 68,6 | 19,6 | 11,8
2 mDc2 90 86,7 78 53,8 | 32,1 | 14,1 | 756 | 68 | 69,1 | 22,1 | 88
3 mDc3 90 95,6 86 59,3 | 30,2 | 10,5 | 889 | 80 | 76,3 | 20,0 | 3,8
4 mDc4 90 91,1 82 63,4 | 29,3 73 190,0 81 77,8 | 18,5 3,7
5 mDcb 90 90,0 81 63,0 | 284 86 | 76,7 | 69 | 739 | 23,2 | 2,9
6 TB 90 87,6 79 57,9 | 31,0 | 11,2 | 776 | 70 | 73,1 | 20,7 | 62

Bang 7 cho thay: Ty lé cay song ¢ thoi diém 3
thang tudi trung binh 1a 87,6%, 9 thang tudi 1a 77,6%,
giam 11,4% so voi 3 thang tudi. O thoi diém 3 thang
va 9 thang tudi, ty & cay song clia cac cay me co su
khac nhau. Giai doan 3 thang tudi, nhitng hat mam
ldy tir cdy me mDc3 va mDc4 c6 ty 1é song cao hon
so voOi cady me mDc5, thdp nhat 1a & cay me mDcl
(75,4%). Giai doan 9 thang tudi, ty 1é cdy mam song
cao nhat duoc lay tir cay me mDc4 (90,0%), sau d6
dén mDc3, ké tiép 1a mDcb, dén mDc2 va thap nhat &
mDcl (566,7%).

Xét vé phdm chat cay con, ¢ giai doan 3 thang
tudi ty 1é cay tot chiém 57,9%, cay trung binh chiém
31,0% va cay kém chiém 11,2%. Dén giai doan 9 thang
tudi, ty le cay tot tang lén 73,1%, cay c6 pham chat
kém chiém 6,2%. So sanh vé phdm chat cay con & giai
doan 3 va 9 thang tudi 1ay tir cac cdy me khac nhau
nhan thay: cap sinh trudng cay me c6 anh huéng dén
ty lé phdm chét sinh truéng cay con. O giai doan 3
thang tuéi cac cay con c6 nguon goc tir cay me
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mDc1, mDc2 chiém ty 1é cay phdm chat kém cao,
phdm chat tot thap. Cac cay con c6 ngudn goc tir
mDc4 c6 phdm chat t6t chiém ty 1é cao, kém chiém
ty lé thap. Dén 9 thang tudi, vé co ban ty lé cay con
c6 pham chat tot khong c6 khac nhau ro nét gitra cac
cay me, tuy nhién nhitng cay con c6 nguédn goc tir
cay me mDcl1 c6 ty 1 cay kém cao nhat (11,8%).

Tir ty e song, ty 1& phdm chat cay con cho thay
nhtng cidy me mDc3, mDc4 luon cho ciy con co ty 1é
song cao, va phdm chat tot chiém ty lé cao. Cay
mDc1 cho ty 1é cay con song thap, va pham chat cay
kém co6 ty 1é cao. Do vay, c6 thé nhan thdy nhitng cay
me ¢6 30 cm< D; 3 < 50 cm la nhitng cay me c6 da
nang luc va thanh thuc sinh ly dé dam bao cho hat
gioéng tot, cay con cé ty 1& ndy mam cao, phdm chat
cay con tot chiém ty 1é cao. Han ché khai thac qua
hat tir cay non (mDc1) va cay qua gia (mDc5).

4. KET LUAN

- Mat do Trac tai sinh trong 3 trang thai ritng c6
su khac nhau ro nét, tai trang thai rirng giau la 11.500

159



KHOA HOC CONG NGHE

cay/ha, cao hon so véi rimg trung binh 0,28 14n va
rimg nghéo 1,02 1an. Cay Tric tai sinh trién vong
trong trang thai rimg ngheéo, trung binh va giau
chiém ty lé 1an luot 1a 22,1%, 22,2%, va 17,4%.

- Cay tai sinh Trac c6 nang luc sinh truéng kha
tot, ty 1é cay co phdm chat tot & trong 3 trang thai
ring nghéo, trung binh va giau lan luot 1a 60,3%,
53,7% va 56,5%. Cay chac co kha niang tai sinh choi
manh. Ty lé cay Trac tai sinh chéi trong trang thai
rimg ngheo la 60,3%, & rung trung binh la 30,6% va
rumg giau la 29,7%.

- Qua hat Trac c6 kha nang phat tan cach xa vi tri
dam cay me dén 1,0 km. Mat do cay Trac tai sinh tap
trung cht yéu trong pham vi 200 m so voi dam cay
me. Khi khoang cich vuot xa hon 1.000 m khong co
su xuat hién Trdc tai sinh hat. Mat do cay Trac tai
sinh & vi tri phuong vi Nam va Dong so véi dam cay
me cao hon so voi phuong vi Bac va Tay.

- Ty lé ndy mam cta hat Trac thu hai tir 5
nhém cay me cé su khac nhau, dao dong tir 72,0% -
89,1%. Hat bat ddu ndy mam sau khi G 2 ngay va
két thuc vao ngay thi 15. Hat giong ctia mDc4 ¢6
ty 1é ndy mam cao nhat 1a 89,1%; mDc1 thap nhat 1a
72,0%. Ty 1é ndy mam ctia hat 1y tit mDc3 va mDc4
cao hon so voi mDcl, mDc2 va mDc5. Thé nay
mam ctia hat ldy tr mDc3 va mDc4 lan luot la
85,5% va 82,8% cao hon so mDc5, mDc2, thap nhat
tir mDcl.

- Ty 1é cay song ¢ thoi diém 3 thang tudi trung
binh 1a 87,6%, 9 thang tudi 1a 77,6%. Cap sinh truéng
cay me c6 anh huong nhat dinh dén ty lé song cta
cay con, ty lé séng ctia cay mam ldy tr mDc3 va
mDc4 cao hon mDc5, thap nhat 1a & mDcl. Giai doan
3 va 9 thang tudi cac cay con ctia mDc4 c6 phdm chat
tot chiém ty lé cao. Nhin chung, nhitng cay me c6 30
cm < D3 < 50 cm 1a ¢6 di nang luc va thanh thuc
sinh ly dé dam bao cho hat giong tot, cay con co ty lé
ndy mam cao, phdm chat cay con tot chiém ty lé cao.
Can han ché khai thac qua hat ti cay me c6 D;5< 20
cm va cay qua gia voi Dy 3> 50 cm.
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EFFECT OF MOTHER TREE TO REGENERATION CHARACTERISTICS OF Dalbergia cochinchinensis
Pierre SPECIES IN THE TROPICAL MOIST EVERGREEN CLOSED FOREST, TAN PHU, DONG NAI

Pham Van Huong, Nguyen Xuan Ngoc, Nguyen Ba Trieu, Kieu Phuong Anh
Summary

Analyzing the effect of mother tree on the characteristics of natural regeneration (Dalbergia
cochinchinensis) and seedlings, the results showed that: the density of regenerated Dalbergia
cochinchinensis in the rich forest status was 11,500 trees / ha, higher than the average forest 0.28 times
and the poor forest 1.02 times. Promising tree portions in poor, medium and rich forests were 22.1%, 22.2%
and 17.4% respectively. Saplings had good growth quality and regeneration of shoots. The seeds were
capable of dispersing away from the mother trees up to 1.0 km. The dense population of young trees within
the area of 200 m compared to the mother trees. The tree distribution in the South and the East was much
more than that of the mother plants in the North and West. The germination rate of seeds collected from 5
levels of mother trees was different, ranging from 72.0% - 89.1%. Seeds taken from mDc3 and mDc4 had
germination ratio and germination characteristic higher than mDcl, mDc2 and mDc5. Survival and good
growth ratio of sablings selected from mDc3 and mDc4 were higher than mDc5, mDc2 and lowest from
mDcl. In general, the mother plants mDc4, mDc3 generated seeds with good germination rate, high
germination and seedlings had potential survival and growth rate. Therefore, it was recommended to
choose seeds from mother trees with 30 cm < D, ;< 50 c¢m, restricting seed collection of mother plants with
D, ;<20 cm as well as too old trees with D, , > 50 cm.

Keywords: Dalbergia cochinchinensis, mother tree, seedlings, germination rate, natural regeneration.
Nguoi phan bién: PGS.TS. Nguyén Hoang Nghia

Ngay nhan bai: 17/5/2019

Ngay thong qua phan bién: 18/6/2019

Ngay duyét dang: 25/6/2019
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THONG BAO

Vé viéc chdp nhan Pon diing ky bao ho gidng cay tréng méi

Van phong Bao ho giong cay trong mai - Cuc Trong trot thong bao chap nhan don dang ky bao ho giong

cay trong moi sau:

p Ngay nop i Cha sé htru e N Ngay don
TT S6 don don Dai dién gidng cay trong Teén giong Loai cay trong hop lé
Young-Chan
1 2019_79 Cho, Nguyén KGIR1
i Lua-
31/5/2019 Thi Lang 6/6/2019
Oryza sativa L.
2 | 2019_80 NeuyénThi |1y v ey 174
Lang
Vién Nghién . .
A A X Théng dat -
3 | 201724 | 28/3/2019 cuva Phat [THONG BATY -~y o
trién Lam HM
. squarrosa 12/6/2019
nghiép
khong ,
4 | 201972 | 27/5/2019 KX2 Lia -
Oryza sativa L.
6 | 2019 77 | 30/5/2019 Nong Nghiép DTI14 7/6/2019
7 | 2019_78 DTI18
8 | 2019.85 B4.2
Leé Thi Bay
9 | 201987 | 6/6/2019 HTBC7 10/6/2019
10 | 2019_86 Tran Van Muoi MB6
11 | 2019_88 Cong ty _ |NGOCVANG
10/6/2019 TNI?E Ngg Ng‘gfn Thi
12 | 201989 ngmep am NGOC THOM
Khanh
12/6/2019
Vién NC Bong
13 | 201990 | 11/6/2019 | Khong va phat trién PY?2
Nong nghiép
Nha Ho
14 | 201959 | 17/5/2019 Vién lua Dong OMS8 11/6/2019
bang song Clru
15 | 2019_60 Long OMO9
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16 | 2019_61 OM249
17 | 201962 OM373
18 | 201963 OM10258
Cong Ty TNHH|, A%%SEMN (;1 | o
Loc Phat HORN 12 anmum L.
Cong ty ZANMUMAR
20 | 201955 TNHHFresh| . | BLEWHITE | Hoacic-
8/5/2019 Studio Breeding B.V Chrysanthemum| 21/6/2019
91 2019 56 Innovations g5.V. ZANMUMAR L.
- Asia BLE
Cong ty luat Ca - Solanum
22 | 2019 82 TNHH Pham | Herbonis AG | HERVIT 153 | glaucophyllum | 19/6/2019
va Lién danh Desf.
3/6/2019
23 | 2019 83 Vien Nohic VN116 Ngo -
Khong léﬁu § ifn p | 21672010
24 | 2019 84 & VN1519 €4 mays L.
Cong ty
TNHH Fresh Hoa Cuc -
. Van Zanten | ZANMUMAR
25 | 2019_55 8/5/2019 Studlp Breeding B.V. | BLE WHITE Chrysanthemum)| 21/6/2019
Innovations L.
Asia
Truwong Pai Hoc Nho —
26 | 201971 | 27/5/2019 Nong - Lam Bic| HADEN 27/6/2019
Gian Vitis vinifera L
g
Khong
27 | 2019_83 VN116 Noé
. A A O —
V‘Cf’n&u Nﬁhgn & 03/6/2019
28 | 2019 84 & VN1519 Zea mays L.
03/6/2019
Cong ty luat Ca - Solanum
29 | 2019_82 TNHH Pham | Herbonis AG | HERVIT 153 | glaucophyllum | 19/6/2019
va Lién danh Desf.
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QUYET PINH

V& viéc cdp Bing bao h¢ giéng cay trong
Can ctr quyét dinh s6 192/QD-TT-VPBH ngay 21/6/2019; s6 193/QD-TT-VPBH ngay 24/6/2019; so
195/QD-TT-VPBH ngay 25/6/2019 cta Cuc trudng Cuc Trong trot, Bo Nong nghiép va PTNT vé viec cap
Bang bao ho giong cay trong mai;
Van phong Béo ho Giong cay trong moi - Cuc Trong trot thong bao:
C4p Béng bao ho giong cay trong méi.

, , . , Thoih
TT | Sé don Tén giong Teén loai Chu bang Tac gia giong 01 an
hiéu luc
1 |2016_132| oOM341 Lua- Téc gia chinh: Nguyén Thi Lang | ) .
Oryza va dong tac gia Bui Chi Btiu
sativa L. ic oia chinh: & i
2 [2016_133| OM344 Tée gid chinh: Nguyén Thi Lang
PN va dong tac gia Bui Chi Biu
Vién lua Dong - -
s . , | Tac gia chinh: Tran Thi Cuc Hoa
bang Song Ciu .
3 [2016_137 OM406 Long va dong tac gia: Pham Thi
Huong, Nguyén Thuan Khiét
Téc gia chinh: Tran Thi Cuc Hoa
4 |[2016_138 OM380 va dong tac gia: Huynh Thi
Phuong Loan
Cong ty c6 phan | Tac gia chinh: Bui Ngoc Cudng
5 |2017_19 | TAN UU 98 giong nong | va dong tac gia: Vit Thé Phuong,
nghiép Viet Nam | D6 Dai Thanh, Bui Thi Cuc
o | yo17 51 [PONG TRIEU c?;g tzécotféfn Téc gi4 chinh: Trén Thi Héng va
- 502 (BT502) £ g Y , g déng tac gia Nguyén Ngoc Tién
Quang Ninh
Tac gia chinh: Dy an DA15/1999
Vien di truyén | va dong tac gia: D6 Nang Vinh,
7| 201663 LDAL> Nong nghiép Ha Thi Thuy, Lé Quoc Hung,
Duong Ng6 Thanh Trung
Cong ty TNHH . .
8 | 2017_18 | HANA32 hat gidng HANA Leé Thanh Hai
N _. | Tac gia chinh: Tran Van Muoi va
9 |[2017_157 B4.3 Tran Van Muoi déng tac gia: Lé Thi Bdy
10 | 201637 |LOC TROT 18 (;ong ty cokphan\ . Cong ty co phan\ .Tap doan Loc
Tap doan Loc Troi Troi
Tac gia chinh: Lé Hung Linh va
Vien di truyén | dong tac gia: Pang Van Duyén,
11 | 2019_2 HPT - ,
9-29 5 6 Nong nghiép [Nguyén Thi Nhai, Khuat Thi Mai
Luong
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Cong ty ¢6 phan
giong cay trong —| Cong ty c6 phan giéng cay trong
121 201745 HG42 vat nuoi Thira —vat nu6i Thtra Thién Hué
Thién Hué
Thong Dit - Ta\c gia chl,nhz Tran T}}1 Thu/Ha
Huperzia | Vién Nghién ctiu va dong tac gia: L& Van Phc,
THONG DPAT - D o £ - - | Pham Van Dién, Nguyén Thuc
13 | 2017_24 squarrosa |vaphat trién Lam N i .
TN10 (G Forst) nehie Anh, Nguyén Thi Trang, Hoang
oSt SN INgoc Ha, Pham Thi Thao, Vi Ky
Trew. o
Lién
Khoi tia - Vien Nehien ot Téc gia chinh: Tran Thi Thu Ha
14 | 2017 17 KHOITIAHN-|  Ardisia vi ' hét%:rié"n Lam va déng tac gia: Tran Van Dién,
- ™ silvestris P nohie Pham Van Dién, Nguyén Minh
Pitard SMED DPirc, Nguyén Nghia Bién
Tra hoa vang Téac gia chinh: Tran Thi Thu Ha
TRA HOA Hakoda- |Vién Nghién ctru| va dong tac gia: Nguyén Ngoc
15 | 2017_61 VANG HM.DT Camelia |vaphattrién Lam| Ngoan, Vii Thi Luan, Bui Pinh | 25 nam
hakodae nghiép Nha, Ngo Thi Tinh, Tran Quoc
Ninh, Tr. Huong
Nha may stta dau
. nanh Viet Nam |Trung tam Nghién ctru Ung dung
VINASOY Dau tuong - Vinasoy — Chi | DPau nanh Vinasoy — Chi nhanh
1 2018_0 lyci o~ e 1 20 na
6 8.08 01-CT Glycine nhanh Coéng ty co| Cong ty Co phan Duong Quang nam
max L. R . .
phan Duong Ngai
Quang Ngii
Nha may stra dau
. nanh Viet Nam [Trung tam Nghién ctru Ung dung
Pau tuong - . . N ) s 1
17 | 2018 09 VINASOY Glveine Vinasoy — Chi | DP4u nanh Vinasoy — Chi nhanh
- 02-NS Y nhanh Cong ty c¢6| Cong ty C6 phan Puong Quang
maxL. . . .
phan Duong Ngai
Quang Ngai
Ngo - Cong ty C6 phan o .
18 | 2015_57 LT815 Zea mays L. [Tap doan Loc Troi Vii Thi Thanh Hoan
19 | 2016_05 | HANA SO 6 o | Congty TNHH Lé Thanh Hai
- Oryza Hat giong HANA anfi Hat
sativa L.
Tac gia chinh: Du an DA15/1999
Vien Di truyén | va dong tac gia: D6 Nang Vinh,
20 | 201 LDA1 ' . '
6_66 8 néng nghiép Lé Quoc Hung, Duong Ngo
Thanh Trung, Ha Thi Thuay
Cong ty CP Giong|
cay trong —vat |Cong ty CP Giong cay trong — vat
21 | 2017_46 HG130 .
- nuoi Thira Thién nuoi Thira Thién Hué
Hué
NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2019 165




KHOA HOC CONG NGHE

22 | 2017_84 N136 Congty Cophan| . v C§ phan Pai Thanh
bai Thanh
SEINO Hoa cic- | Inochio Seikoen
23 | 2018_18 HAKKOU Chrysanthe Inc. Toru Miyaguchi
mum x
SEINO morifolium | Inochio Seikoen , ,
24 | 2018.19 | SHOKOU Ramat. Inc. Toru Miyaguchi
Ngo6 nép lai F1 Cong ty TNI?H Cong ty TNHH Hat giong Tan
25 | 2018_34 _ Future 18 Hat giong Tan Loc Phat
Ngo - Loc Phat '
Ngo nép lai F1 ZeamaysL.| Cong ty TNI?H Cong ty TNHH Hat giéng Tan
26 | 2018_35 Hat giong Tan R ]
— Future 16 N , Loc Phat
Loc Phat
, N Tac gia chinh: Vi Thi Nhuong va
Ltia - Vién Cay luong dong tac gia: Nguyén Trong
27 12018_137| GiaLoc 516 Oryza thuc va Cay thuc o o
satival. phém Khanh, Nguye:n Ar}h Ding, Pham|
Van Tinh
28 | 2019 01 | Nafoods 1 Téc gia chinh: Nguyén Manh
Hung, Pham Duy Thai, Nguyén
Chanh leo - Cong ty CP Van Viét, Hoang Manh Hung va
29 | 2019_02 | Qué Phong 1 | Passiflora Chanh leo dong tac gia: Nguyén Thi Hién,
edulis Sims Nafoods V6 Thi My Hanh, Nguyén Dirc
Trung, Nguyén Van Vi, Tran
30 | 2019_26 [Bach Huong 1 Hién Linh
31 | 2016_80 HUl\éI)’IIi((),}PFl- Mup - Lufia ?{OantgGleng\ITHaf Cong Ty TNHH Hat Giong Tan
THANH DIU acutangula L. Loc Phit Loc Phat
Mie Prefecture,
Kagawa
Prefecture,
32 | 201851 | YoTsusosm1| P2 @Y National Toshiki Mori
- Fragaria L. | Agriculture And
Food Research
Organization,
Chiba Prefecture
33 | 2019_47 ;%%Igﬁ 15 :;atiz _ | HOBCo. Lid Takeda Kyoko
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