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MO DAU

1. Ly do chon deé tai

H¢é sinh thai (HST) rieng ngap man (RNM) ¢6 y nghia vo cung quan
trong ca vé mat moi truong va kinh té xa hoi, Pay 1a HST ¢ ning suét
cao, giir vai trd quan trong & ving ctra sdng ven bién nhiét déi, c¢o nhiéu tai
nguyén quy gia, dong gop cho doi sdng con nguoi, dac biét 1a cu dan ving
Clra song ven bién vé ca kinh té xa hoi va méi truong song. Song, day lai 1a
mot HST rat nhay cam véi cac tac ddng caa con ngudi va thién nhién.

Tham thuc vat ngap man (TTVNM) x3 Pong Rui 1a tham thuc vat
(TTV) tiéu biéu cho tiéu khu 1 (Khu vuc tir Méng Cai ¢én Cira Ong) thudc
khu vuc | - ven bién Pong Bac tir Miii Ngoc dén miii D6 Son theo cach
phan chia ciia Phan Nguyén Hong (1991) [13]. Trong nhitng nim gan day,
TTVNM Péng Rui di va dang chiu nhiéu ap luc do quy hoach phat trién
kinh té - xa hoi thong qua cac hoat dong khai thac va nudi trong thaty san,
lam mat di nhiéu dién tich TTTV tu nhién va lam anh huong dén chat
lwong va qua trinh tai sinh, phuc hoi caa TTV. TTV thuong dugc phuc hoi
thong qua tai sinh tu nhién, hoic bang cach trong rimg. Thong qua tai sinh
tw nhién hau hét cac loai dic hitu cua dia phuong sé duoc phuc hdi va thay
thé ty nhién quan xi thuc vat ngap man (QXTVNM) trudc d6 (dan theo
Pinh Thanh Giang, 2010) [10]. Uu diém chinh cua tai sinh ty nhién 1a
ring sau qua trinh phuc hoi dugc trong doi giéng véi cac loai cdy ngap
man (CNM) dia phuong.

Xuat phat tir nhitng quan diém trén, chung toi tién hanh nghién
ciu dé tai: “Nghién cuu dac diém tdi sinh tw nhién va phuc hoi tham
thuc vat ngap man khu vue quanh dao bong Rui, huyén Tién Yén, tinh
Quang Ninh”.

2. Muc tiéu cua luin an

Cung cép thong tin, s6 liéu khoa hoc dinh luong can thiét vé dic
diém cua tai sinh tu nhién va phuc hoi TTVNM khu vuc dao Pong Rui, tir
d6 dé xuat dugc cac giai phap phuc vu cong tic phuc hoi, phat trién
TTVNM tai khu vuc nay.



3. Noi dung cuia luin an

- Nghién ctru dic diém co ban TTVNM quanh dao Péng Rui: Hé
thuc vat; Pa dang cac QXTVNM; bac diém CAu trac tﬁng cay cao cua mot )
QXTVNM tu nhién tai khu vuc nghién ctru: Cau trac to thanh ting cay cao;
Mat do, d6 tan che cua cac QXTVNM; Mot s6 chi tiéu sinh trudng TCC;
Muc d6 wu thé (D) va da dang loai (H) TCC);

- Nghién ctru dic diém tai sinh ty nhién cta cac QXTVNM tai khu
vuc nghién ctru (Pac diém tai sinh tu nhién dudi tan; Dic diém tai sinh tu
nhién trong 15 tréng).

- Nghién ctru, danh gid qué trinh phuc hoi ty nhién cta mot sb
QXTVNM bao gom qua trinh phuc hoi théng qua tai sinh ty nhién ctia mot
s6 QXTVNM tir nam 2012 dén nam 2018; Xu huéng dién thé va phuc hoi
cua TTVNM tai khu vuc nghién ctru; Lap ban do céc bién doi QXTVNM
tai khu vuc nghién cuu.

- Nghién ctru dé xuat giai phap phuc hoi va phat trién QXTVNM tai
khu vuc dao Pong Rui: Co sé dé xuét giai phap; Giai phap 1am sinh dé
phuc hoi va phat trién TTVNM tai khu vuc nghién ctru.

4. Luan diém bao vé

- Luan diém 1: Cac QXTVNM la mot hé théng dong, qua trinh tai
sinh dién ra thuong xuyén va chiu anh hudéng cua cac nhan t6 ngoai canh,

- Luan diém 2: Nhiing dic diém vé ciu tric tang cay tai sinh (CTS)
phu thudc chat ché& vao dic diém céu tric téng cay cao (TCC) cua cac
QXTVNM,

- Luén diém 3: Qua trinh phuc hoi tu nhién ctia cac QXTVNM chinh
la sy tai sinh ty nhién (tai sinh dudi tan cay va tai sinh trong cac khoang
trng trong cac QXTVNM).

5. Pi¢m méi ciia luin an

- Luong hoa duoc dién bién bién doi t6 thanh loai; da dang loai; dién
bién cay chét, cAy bo sung, cdy chuyén cap cua I6p ciy tai sinh dudi tan,
tai sinh 16 tréng trong cac QXTVNM tai khu vuc dao Pong Rui trén co so
nguon s6 ligu thu thap tir cac OTC dinh vi, theo di 6 nim (2012-2018).



- Xac dinh dugc xu huéng phuc hdi cta cac QXTVNM thong qua
ddc diém tai sinh ty nhién duéi tan va dic diém tai sinh 16 trong cua céc
QXTVNM.

6. Y nghia ciia luin an

- Luong hoéa dién bién tai sinh ty nhién cua TTVNM dé c6 duge cac
co so khoa hoc vé co ché duy tri da dang loai trong HST RNM nay.

- Két qua nghién ctru 1a co so dinh hudng céc giai phap 1am sinh, bao
ton, phuc hdi va duy tri TTVNM tai Bong Rui, huyén Tién Yén, tinh Quang
Ninh néi riéng va khu vuc mién Bac noi chung.

7. Thoi gian thuc hién luan an

- Tur thang 12/2011 + thang 2/2012: Nghién ctru tai liéu, tong hop
thong tin, hoan thién phuong phap va lén ké hoach chi tiét;

- Tur thang 3/2012 + thang 3/2018: Piéu tra thu thap s liéu, xu 1y va
phan tich s6 lidu;

- Tur thang 3/2018 + thang 9/2018: viét cac bai bao khoa hoc, viét va
hoan thién luan an.

8. Bo cuc cua ludn dn

Luan 4n gdm 143 trang, duoc chia thanh cac phan:

- M¢ dau: 5 trang

- Chuong 1: Tong quan van dé nghién ciru (19 trang)

- Chuong 2. Noi dung va phuong phap nghién cuu (17 trang)

- Chuong 3. Pic diém ty nhién, kinh té - xa hoi ciia khu vuc nghién ciu
(9 trang)

- Chuong 4. Két qua nghién ctru va thao luan (82 trang)

- Két luan va kién nghi (3 trang)

- Tai liéu tham khao (7 trang)

- Danh sach cac cong trinh di cong bd lién quan dén luan an (1
trang)

Luan an c6 40 bang; 31 hinh (16 biéu d6, 11 so d6, 3 ban do6 va 1
anh; 27 phu luc; 71 tai liéu tham khao, trong d6 c6 44 tai liéu tiéng Viét
va 27 tai liéu tiéng Anh.



CHUONGI
TONG QUAN VAN DE NGHIEN CUU

Luan an dé cap va phan tich cac van dé lién quan t6éi Sy tai sinh va
phuc héi cac TTVNM. Trong d6, cac nghién ctru trén thé gidi va tai Viét
Nam déu khang dinh: TTVNM 13 mot hé théng ludn bién ddi; thuong
xuyén co su tai sinh va su phuc hdi caa TTVNM thong qua tai sinh tu
nhién ciing nhu nhan tao (tréng ring).

Tuy nhién, hiém c6 it nhitng nghién ctu vé dinh lugng dién bién tai
sinh tu nhién cho cac QXTVNM khac nhau trong ca mot qua trinh cu thé.
Pic biét, tai Viét Nam hau hét nhimg nghién ctu vé TTVNM chi danh gia
so bo dic diém tai sinh tir d6 dé xuat ludn giai phap trong ring, trong khi,
véi cac QXTVNM thi kha ning tai sinh va phuc hoi tu nhién 1a rat 16n, néu
c6 su nghién ctru danh gia bai ban vé dién bién tai sinh cho timg d6i tuong
QXTVNM cu thé thi c6 thé phan loai dé ap dung cac giai phap phuc hoi
QXTVNM tyu nhién, hudng téi hinh thanh cic quan xi bén vitng vé mat
sinh thai dong thoi tiét kiém chi phi trong phuc héi TTVNM dac biét 1a
trong diéu kién BDKH nhu hién nay. Bén canh doé, do dac thu vé ty nhién
va phat trién san xuat, nén trong thoi gian qua cac nghién ctiu vé TTVNM
tai Viét Nam thuong tap trung & cac tinh mién Nam (khu vuc Can Gio,
thanh phé HO Chi Minh, khu vuc Pong bing séong Cuu Long), it cac
nghién ctru Vé tai sinh tu nhién cua cac QXTVNM ¢ mién Bac Viét Nam.
Phén tich, danh gia tong hop cac két qua nghién ctu vé TTVNM tai khu
vuc quanh dao Pong Rui cho thdy con mot s6 van dé con ton tai lién quan
dén dic diém tai sinh tu nhién cua céc QXTVNM khu vyc nghién ctru nhu
Sau:

- Chua ¢6 cong trinh nghién ctru, danh gia luong hoa duoc dic diém
cac QXTVNM tai khu vuc quanh dao Pong Rui mot cach day du va hé
théng;

- Chua c6 cac nghién ctu day du vé dic diém co ban TTVNM tu
nhién quanh dao Péng Rui nhu phd dang song, da dang cac QXTVNM;

- Chua c6 nghién ctru danh gia day du vé dic diém ciu trac to thanh,
mat dg, do tan che, sinh trudéng, mic d6 wu thé, da dang loai tﬁng cay cao
va xu hudng dién thé ciia cac QXTVNM tu nhién;
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- Chura ¢6 cac nghién ctru chuyén sau vé dién bién tai sinh nhu tai sinh
tw nhién duéi tan cac QXTVNM va dic diém tai sinh trong 16 tréng 1a co s
khoa hoc va thuc tién dé dé xuat giai phap phuc hdi va phat trién TTVNM
nhat 12 tai cac tinh phia Bac Viét Nam.

Khu vuc quanh dao Pong Rui, huyén Tién Yén, tinh Quang Ninh 1a
khu vuc dién hinh va dai dién cho cac QXTVNM tai tiéu khu 2, khu vuc
mién Bac, véi su khac biét vé cac yéu to dia ly, dia chat, thay van v.v...
theo sy phan chia ctia Phan Nguyén Hong (1991).

Chinh vi vy, ludn an nghién ctru dé xuat va dinh lugng dién bién
qué trinh phuc héi TTVNM tu nhién thong qua dién bién tai sinh duéi tan
va tai sinh trong 16 trong cua mot s6 QXTVNM tai khu vuc quanh dao
Pong Rui. Két qua nghién ctru gop phan bd sung co sd khoa hoc va thuc
nghiém cho viéc phuc hoi va phat trién TTVNM khu vuc quanh dao Bong
Rui néi riéng va cac HST RNM tai Viét Nam noi chung.

CHUONG II

PIA PIEM, POI TUQNG, PHAM VI, PHUONG PHAP NGHIEN CUU
2.1. PIA PIEM NGHIEN CUU

Khu vuc quanh dao Bong Rui, huyén Tién Yén, tinh Quang Ninh,
2.2. POI TUQNG, PHAM VI NGHIEN CUU
2.2.1. Pdi twong nghién ciru

TTVNM, trong d6 dugc chia ra thanh 13 QXTVNM tu nhién va 1
QXTVNM nhan tao (ring trong). é tai nghién ciu vé dic diém tai sinh
tu nhién va phuc hoi cua 13 QXTVNM tu nhién tai khu vuc quanh dao
Pong Rui, huyén Tién Yén, tinh Quang Ninh.
2.2.2. Pham vi nghién ciru

- NGi dung nghién cuu cua luan an chi gigi han trong viéc nghién cuu

danh gia kha ning tai sinh va phuc héi cac TTVNM ty nhién khu vuc
quanh dao Pong Rui, huyén Tién Yén, tinh Quang Ninh; théng qua viéc
nghién ctru dic diém co ban TTVNM, dic diém cau tric tang cdy cao cua
mot s6 QXTVNM tu nhién, dic diém tai sinh tu nhién ctia cac QXTVNM
va xu huong dién thé caa TTVNM tai khu vuc nghién ciru, dé tir d6 dé



Xuat mot s6 giai phap phuc hoi va phat trien TTVNM tai khu vuc nghién
cuu.

- Luan an tap trung vao nhom CNM thuc thu vi day la nhiing loai
phan b6 & nhitng noi ngap triéu dinh ky (Phan Nguyén Hong va cong su,
1999) nén co thé dinh luong duoc su thay doi vé mat do, kich thude va cau
tric loai trong thoi gian theo doi.

Thoi gian nghién ctru dugc tién hanh trong 7 niam, tir thang 12 nim
2011 dén thang 9 nam 2018, trong dé: thang 12/2011 = 2/2012: Nghién
clru tai liéu, tong hop thong tin, hoan thién phwong phap va 1én ké hoach
chi tiét; thang 3/2012 + thang 3/2018: Piéu tra thu thap sé liéu, xir 1y va
phan tich s liéu; thang 3/2018 = thang 9/2018: Viét cac bai bao khoa hoc,
Viét va hoan thién luan 4n.

2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Phwong phap tiép cin

Luan an st dung két hop phwong phép tiép can hé thong, tiép can tong
hop, tiép can liy khong gian bu thoi gian va mot s6 phuong phap tiép can
khac véi cac gia thuyét:

- Sur phan bd, sinh trudng va phat trién caa cac loai CNM bi chi phoi
boi tac dong tong hop cua cac yéu to moi trudng.

- Cac md hinh vé mdi quan hé gitra cac dic diém cua TTVNM va cac
yéu té6 moi trudong duoc sir dung thong nhat trong ca thoi gian nghién cau,
theo doi, danh gia 6 nam. Su bién d6i vé ciu trac to thanh CTS, cay cao;
s6 lugng CTS chét, chuyén cap trong ca thoi gian 13 nhitng dic diém lam
co so dé danh gia xu huéng phuc héi cia TTVNM.

2.3.2. Phuwong phap ké thira, thu thap dir liéu thir cap

Céc thong tin, s6 liéu c6 lién quan dén cac ndi dung nghién ctu da
duoc thu thap va st dung dé ké thira, bién luan, so sanh, v.v... véi két qua
nghién ctu cua luan an.

2.3.3. Phuwong phap diéu tra thwe dia

Trong 50 tuyén diéu tra co ban, dé tai da xac dinh dugc 13 QXTVNM
tu nhién trén toan bd khu vuc nghién ctu, tién hanh 1ap 39 OTC tam thoi
kich thudc 10x10m (3 OTC/QXTVNM ty nhién) dé nghién ctu tai sinh
duéi tan, va 1ap 4 ODV kich thudc 20x20m trén 4 QXTVNM tu nhién dién
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hinh dé nghién ctru qua trinh phuc héi QXTVNM thong qua dién bién tai
sinh tu nhién trong 6 ndm, bén canh d6 theo ddi 15 16 tréng dinh vi trong
tong sé 96 trong quan sat dugc, thoi gian theo ddi 1a 6 nim nham danh gia
dic diém tai sinh trong 16 trong.

- Thu thap va tinh toan dir li€u vé TTVNM: tén loai, chiéu cao vt
ngon va dudng gdc, d6 tan che TCC va CTS, pham chat cay tai sinh, tir d6
tinh toan xac dinh CTTT, chi s6 vu thé Simpson, chi s6 da dang Shannon
H’, chi s6 twong dong SI (Sorensen’s Index), dy chi s6 Rényi dang phan
bd s6 CTS theo chiéu cao, v.v... theo cac tac gia Phan Nguyén Hong
(2003), Nguyén Nghia Thin (1997), FAO (2007). Mau thyc vat duoc dinh
danh duya theo cic tai liéu ciia Pham Hoang Ho [12] Nguyén Hoang Tri
(1996) [38]). Phan tich pho dang song ctia HTV theo Raunkizr C. (1934)
[83]. Phan tich gia tri nguén gen quy hiém theo “Sach Po Viét Nam” cua
Bo Khoa hoc va Cong nghé (2007) [4]. Gia tri st dung cua cac loai dugc
danh gia theo V& Van Chi (1996) [6], P Tat Loi (1999) [22], Triéu Van
Hung (2007) [19], cac kiéu quan xi thuc vat nghién ctu, sip xép, mo ta
theo Phan Nguyén Hong (1999) [14] va t6 hop loai wu thé theo Thai Vian
Trung [42].

- Xay dung ban d6 hién trang 2012 va 2018 theo phuong phap cua
Tran Quang Bao va cong su (2014).

2.3.4. Phwong phap 1ap ban do hién trang

Nghién ctu st dung phuong phap giai doan anh vé tinh, két hop
diéu tra chinh 1y ngoai thuc dia dé xay dung ban do hién trang rung tai
thoi diém ndm 2012 va nam 2018. Cac phan mém duoc sir dung dé xay
dung ban @6 gom: Ecognition Developer 8.7, ArcGIS 10.4, Mapinfor
12.5. Str dung ban d6 hién trang rimg nim 2012 (ban d6 dién bién rimng -
nguon: Chi cuc Kiém 1am tinh Quang Ninh); Ban d6 dién bién rimg nam
2017 (trén nén ban d6 kiém ké rimg nam 2016 — ngudn: Chi cyc kiém 1am
tinh Quang Ninh); Anh vé tinh SPOT 5, d6 phan giai khong gian 5m chup
thang 10/2012; Anh vé tinh VNREDsat, do phan giai khong gian 5m chup
thang 10/2017. Ngoai ra, st dung 2 canh anh landsat chup thang 11/2012
va thang 11/2017.



CHUONG III
PAC PIEM TU NHIEN, KINH TE - XA HQOI KHU VUC NGHIEN CUU

Pé tai nghién ctru cac dic diém kinh té - xa hoi ctia x4 dao Pong Rui,
huyén Tién Yén. Xa Pong Rui c¢6 dudng truc 16i tir trung tam xa véi Quoc
160 18A, thun tién giao thong di lai giao thuong voi thanh phé Cam Pha,
thi trdn Tién Yén va cac xi trong huyén va ngugc lai. X4 Pong Rui (huyén
Tién Yén) co bién, RNM véi dién tich ty nhién trén 4.900 ha, trong do
dién tich dat ngap nuoc 3.000 ha, dién tich c6 RNM trén 2.000 ha, c6 HST
da dang, nguon loi hai san phong phu, c6 nhiing loai gia tri kinh té cao,
nhu: Oc dia, Ngan, Cua bién, Rudc, Ca bdp, Sa sung, Bong thua, cac loai
cav.v...

Quang Ninh 1 tinh nim & ving Pong Bic Viét Nam véi tong dién
tich tu nhién la 6.102,35 km® (chua tinh bién dao), co toa do dia ly tu
106°26 dén 108°31” kinh do Pong va tir 20°40” dén 21°40° vi do Bac, phia
Pong Biac giap Trung Qudc, phia Nam giap vinh Bac B9, phia Tdy Nam
giap thanh phé Hai Duong, phia Tdy Bic gidp cac tinh Lang Son, Bic
Giang va Hai Duong.

CHUONG 1V
KET QUA NGHIEN CUU VA THAO LUAN
4.1. Pic diém co ban tham thue vit ngip min quanh dao Pong Rui
4.1.1. H¢ thuc vit

Phan tich thanh phén loai thuc vat bac cao ¢c6 mach phan bd tai Bong
Rui cho thay, co 144 loai thudc 115 chi, 53 ho thudc hai nganh thyc vat 1a
nganh Duong xi (Pteridophyta) va nganh Ngoc lan (Magnoliophyta)

Trong nganh Ngoc Lan, I16p Ngoc Lan (Magnoliopsida) c6 s6 loai
chiém wu thé vuot troi so voi 16p Hanh (Liliopsida) béi cac ti 16 33/1 & bac
ho, 5,47/1 & bac chi va 3,79/1 & bac loai.

Trén tong thé cau trac thanh phan loai cta hé thuc vat (HTV) cho
thdy HTVNM Péng Rui c6 sb loai thap nhat vai 144 loai so véi 174 loai
cua HTVNM VQG Xuan Thuy va 199 loai thugc HTVNM Thai Thuy.
4.1.2. Da dang cac QXTVNM



Tai x3 Dong Rui, 14 QXTVNM di duoc xac dinh véi tong dién tich
2.129,6 ha, ¢6 13 QXTVNM tu nhién va 1 QXTVNM nhan tao (rung
tréng):

- Quan x4 tu nhién Vet du (Bruguiera gymnorrhiza (L.) Lam.) + Pang
(Rhirophora stylosa Griff.)

- Quan xi ty nhién Vet du (Bruguiera gymnorrhiza) + Pang
(Rhirophora stylosa)+ Su (Aegiceras corniculatum (L.) Blanco.) + Trang
(Kandelia obovata Sheue Liu & Yong);

- Quan xi ty nhién Vet du (Bruguiera gymnorrhiza) + Pang
(Rhirophora stylosa) + Mam bién (Avicennia marina (Forssk.) Veirh.) +
Trang (Kandelia obovata);

- Quan xi tu nhién Su (Aegiceras corniculatum) + Mam bién
(Avicennia marina) + Trang (Kandelia obovata) + DPang (Rhirophora
stylosa) + Vet du (Bruguiera gymnorrhiza);

- Quan xa ty nhién Pang (Rhirophora stylosa)) + Vet du (Bruguiera
gymnorrhiza) + Su (Aegiceras corniculatum) +Trang (Kandelia obovata)
+ Mam bién (Avicennia marina);

- Quan xa ty nhién Mam bién (Avicennia marina) vu thé;

- Quan xi ty nhién St (Aegiceras corniculatum) + Trang (Kandelia
obovata) + Pang (Rhirophora stylosa) + Vet du (Bruguiera gymnorrhiza);

- Quan xi ty nhién St (Aegiceras corniculatum) + Trang (Kandelia
obovata) + Mam bién (Avicennia marina);

- Quan xi ty nhién St (Aegiceras corniculatum) + Trang (Kandelia
obovata);

- Quan x3 ty nhién Su (Aegiceras corniculatum) + Ban chua
(Sonneratia caseolaris (L.) Engl.) + Trang (Kandelia obovata);

- Quan x4 ty nhién Mam bién (Avicennia marina) vu thé phuc hoi sau
NTTS;

- Quan x4 tu nhién Vet du (Bruguiera gymnorrhiza) vu thé;

- Quan x3 tu nhién Céc vang (Lumnitzera racemosa (Gaud.) Presl.) +
Gia (Excoecaria agallocha L.) + Mam bién (Avicennia marina);

- Rung trong ngap min Trang (Kandelia obovata) + Pang
(Rhirophora stylosa).



Ngoai cac QXTVNM, ¢ Pong Rui con ¢6 cac quan xa khac phan bd
hoan toan trén can nhu ring tréng (bao gom ca trang bui, trang cé) dién
tich 30,91ha va dat canh tac néng nghiép, dat khac v.v... véi tong dién tich
4.974 ha.

4.2. Pic diém cau tric tang ciy cao mdt s6 QXTVNM tu nhién tai khu
vure nghién ciru
4.2.1. Ciu triic té thanh tang cdy cao

Thanh phén loai TCC cua khu vuc nghién ctru ¢6 do da dang thép, sb
loai tham gia cong thuc t6 thanh (CTTT) trén cac QXTVNM tu nhién dao
dong tu 2 - 6 loai, vdoi duy nhat 1 quﬁn xa & khu vuc ngap triéu cao cb 6
loai tham gia (quan x3 Coc + Gia + Mam bién).
4.2.2. Mat do, do tan che cua cac QXTVNM

Mat do TCC tuong doi thép va sy cO su khac biét o rét gilta cac

quén x4, mat do trung binh dao dong tur 2.223 - 7.333 cay/ha.
4.2.3. Mot sé chi tiéu sinh truong téng cdy cao

Puong kinh goc cay ciia TCC & ca 13 quan xi tu nhién dao dong tur
3,6 - 7,6 cm, trung binh chi dat 5,7 cm.

Chiéu cao vt ngon cua TCC trén ca 13 quén xa ty nhién dao dong tu
1,4 - 2,8 m, cac quan xa Coc vang + Gia + Mam bién va quan xa St +
Mim bién + Trang + Pang + Vet du Hyy chi dat 1,4 m.

Dién tich tan trung binh cua cay dao dong tu 1,3 - 6,1 m°.
4.2.4. Mirc dp wu thé (D) va da dang lodi (H) ting cdy cao

Mirc do wu thé (chi s6 Simpson D), mic d6 da dang (chi s6 Shannon
- Wiener H) cho théy muc d§ da dang sinh hoc tai khu vuc & muc thép,
dao dong trong khoang tir 0,187 - 0,692, H dao dong tu 0,482 — 1,965, thép
nhat tai quan xa Mam bién phuc hoi sau NTTS. Nghién ciru da sir dung
day hé sb Rényi dé xac dinh chi sd dong déu cua céac loai. Theo diy sb nay
thi cic quan x4 Su + Mam bién + Trang, Pang + Vet du; quan xa Pang +
Vet du + Su + Trang + Mam bién va quan xa Vet du + Pang + Mam bién
+ Trang 1a 3 quf?m xa tu nhién c6 muc do da dang loai cao nhat va tuong tu
nhau.

4.3. Pic diém tai sinh ty nhién ciia cic QXTVNM
4.3.1. Dic diém tdi sinh tw nhién dwdi tan cdc OXTVNM
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4.3.1.1. Mdt ds va to thanh lodi cday tai sinh tw nhién dudi tan cdc
QXTVNM

Mat do CTS duéi tan QXTVNM dao dong tir 3.500 — 18.500 cay/ha.

T6 thanh loai CTS duéi tan twong doi dong nhat véi to thanh TCC, sb
loai dao dong tir 1 - 5 loai, chil yéu tir 2 - 4 loai.
4.3.1.2. Tinh da dang loai ciia tang cdy tdi sinh dudi tan cac OXTVNM

Chi s6 da dang Shannon - Wiener (H) cta CTS dao dong trong
khoang tir 0 - 1,87, mirc d6 wu thé (D) ctia CTS bién dong trong khoang tir
0-0,693.

Quan x4 Su + Mam bién + Trang + Pang + Vet du; quan xi Pang +
Vet du + Su + Trang + MAim bién 13 2 quﬁn xa c¢6 do da dang cua CTS cao
nhat
4.3.1.3. Phén bo khéng gian ciia cdy tdi sinh dwdi tan cac QXTVNM

a) Phén bé sé lodi (N), mdt d6 CTS (N) theo cdp chiéu cao (Hyy)

N (cay/1 n £ n n : re o - £ oA
(cay/hay Phan bo mat do CTS dueéi tan trung binh theo cap chieu cao
8.000 - 7359
7.000 -
6.000
5.000 - 1
=
4.000 - 3.833 mH?
3.000 - mH3
H4
2.000 -
1.000 -
487
0 B T 1
H1 H2 H3 Ha Cdp chiéu cao
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N, (loat) Phin bo 56 loai CTS dudi tin trung binh theo cap chiéu cao
3,5

3 3
3,0
2,5
2,0 2 mH1

mH2
1,5 mH3
1
1’0 H4
0,5
0,0 et
Cap chiéu cao
H1 H2 H3 HA

Hinh 4.4. Biéu d6 phan bd N/H,,, va N /H,,ctia CTS tu nhién duwéi tan
cac QXTVNM

b) Pdic diém cdy tdi sinh trién vong dudi tan cic OXTVNM

CTS trién vong c6 sb loai dao dong tir 1 - 4 loai, ddy ciing chinh 1a cac
loai chiém wu thé nhit & TCC. Mat d6 CTS trién vong thap nhat 1a 333
cdy/ha, cao nhét 13 3.333 ciy/ha.
4.3.1.4. Pham chdt cdy tdi sinh dwéi tan QXTVNM

CTS duéi tan QXTVNM phan 16n c6 pham chat tét (54,3% ddi véi
16p cay tai sinh c6 chiéu cao duéi 0,8 m va 69,1% ddi vai CTS ¢ chiéu
cao >0,8 m); Tuong tng 2 muc chiéu cao CTS ndy voi cdy co6 phdm chét
xau lan luot 14 25,9% va 19,9%, CTS c¢6 pham chat trung binh 13 19,8% va
11,0%.
4.3.2. Ddc diém tdi sinh tw nhién trong 16 tr(fng cua cic QXTVNM
4.3.2.1. Péc diém chung cdc 16 trong tai khu vuee nghién ciru

Nam 2012 tai Pong Rui ¢6 96 16 trong phan bd trén 6 quan xi tu

nhién trong tong s6 13 QXTVNM tu nhién. Dién tich cac 16 tréng & thoi
diém nam 2012 dao dong tir 14,4 m* dén 1.012,3 m°. Bén nam 2018, & khu
vuc nghién ctru c6 103 15 tréng, dién tich cac 16 tréng dao dong tu 14,4 m°
-283,1m% 15 trong c6 dién tich 16n nhat 13 920,7 m’ (01 13 tréng).
4.3.2.2. Bac diéem 16 tréng trong cdc o dinh vi
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15 16 tréng dinh vi c6 mat & 4 quan xa tu nhién khac nhau. C6 su thay
d6i rd rang vé dién tich va sd luong 16 trong tir nim 2012 dén nam 2018,
con lai 14 13 trdng trong 4 ODV vdi téng dién tich 948,2 m®, giam 602,7
m® so v6i nam 2012. B3 giam di 1 16 trong trong ODV s6 1 do qué trinh tai
sinh d va lién 10 trong;
4.3.2.3. Ddc diém tang cdy cao xung quanh 16 trong

Thanh phan loai TCC xung quanh 16 tréng kha dong nhat véi cac

quan x4 ty nhién trén mdi ODV chira 15 tréng, bién dong tir 2 dén 5 loai
tiy thudc vao timg 16 trong. Mat do trung binh TCC cia cac quan xa tu
nhién xung quanh 15 trong dao dong tir 2.458 - 5.023 cdy/ha.
4.3.2.4. Pdc diém cdy tdi sinh trong 16 trong
a) MGt do va t6 thanh cdy tdi sinh trong 16 trong

Mat do CTS trong 16 trong dao dong tir 1.000 - 9.000 cay/ha, to
thanh CTS trong 1 tréng kha twong dong véi to thanh ctia TCC, s6 loai
dao dong tur 1 dén 5 loai, phé bién 1a tr 2 - 4 loai.

b. Tinh da dang lodi cdy tdi sinh trong 16 tréng

Do uvu thé (D) bién dong tir 0,288 — 1, do da dang loai ciia CTS (H)
bién dong tir 0-2,005. Céc 16 trong c6 thanh phan loai CTS kém da dang,
hau hét chi co tir 2 - 3 loai, chu yéu tuong ddng véi thanh phan ctia TCC
Xung quanh.
¢) Phdn bé khéng gian cia cdy tdi sinh trong 16 trong

- Phdn b6 s6 loai (N), mdt d6 cdy (N), tdi sinh trong 16 trong theo
cap chiéu cao (Hyy)

Phan bd mat do, sd loai CTS theo cap chiéu cao tap trung cha yéu &
chiéu cao duéi 0,4 m va giam manh khi chiéu cao tang 1én dén trén 0,8 m
& tat ca cac 10 trong trir 16 trong so 1.

Mat do CTS dao dong tir 1.000 - 9.000 cay/ha, phan bd cha yéu &
cap chiéu cao dudi 0,4 m (tir 1.000 - 4.500 ciy/ha).

- Ddc diém I6p cdy tdi sinh trién vong trong cdc 16 trong

Trong 15 16 tréng thi chi c¢6 9 16 tréng c6 CTS trién vong, mat do
dao dong tur 300 - 3.500 cay/ha.

T6 thanh CTS c6 trién vong trén cac 16 tréng kha don gian, chu
yéu 1a 2 loai Vet du va Pang.
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d) Chdt lwong cdy tdi sinh trong 16 trong
Ty 1& CTS c6 chat lugng xau twong doi cao, 8 trén 15 15 tréng co ty
1¢ CTS ¢6 pham chat x4u trén 50 %.
4.4, Qua trinh phuc hoi tw nhién ciia mét s6 QXTVNM
4.4.1. Qud trinh phuc héi théng qua tdi sinh tw nhién ciia mét sé
OXTVNM tir nim 2012 dén nim 2018
4.4.1.1. Qud trinh phuc hoi tw nhién thong qua tdi sinh duéi tén
a. Dién bién t6 thanh loai CTS dwdi tan va da dang lodi

- ODV s6 I: TCC ¢6 3 loai wu thé trong tong sb 4 loai ¢ 1an do nam
2012, bao gém: Su, Trang, Mam bién. Nam 2018, cac loai wu thé khong c6
su thay d6i so véi trude do, tuy nhién c6 bo sung thém loai Vet du vao
CTTT. Tang CTS co 4 loai tham gia, ca 4 loai déu 1a loai wu thé; thanh
phén loai ¢6 su ké thira so voi TCC véi su tham gia cua Su, Trang, Pang,
Vet du.

- ODV s6 II: TCC ¢6 2 loai vu thé trong tong s 5 loai ¢ lan do nam
2012, bao gom: Vet du, Pang. Nam 2018 xuat hién thém 2 loai Su, Trang
tham gia CTTT caa TCC. Tang CTS ghi nhan su vu thé tuyét ddi cta ca
hai loai Vet du va Pang ¢ ca hai 1an do. - ODV s6 III: TCC xuét hién 3
loai cAy Mam bién, St va Vet du & ca 2 lan do. Tang CTS ¢6 2 loai wu thé
trong tong s6 3 loai xuat hién trong CTTT, bao gom: Mam bién (trén 85%)
va Su (khoang 10%) va Vet du (4%).

- ODV s6 IV: TCC c¢6 4 loai wu thé trong tong sd 5 loai ¢ ca 2 lan do
nam 2012 va 2018 bao gém:Vet du, Pang, Su, Trang, trong d6 Vet du la
loai chiém uu thé nhat voi khoang 45% tong s6 cay. Tang CTS tai lan do
nam 2012 c6 thanh phﬁn va cdu trac to thanh tuong tu so véi TCC nhung
vao nim 2018 xudt hién thém Mam bién trong s6 loai wu thé, giam d6 wu
thé cua loai Trang.

S6 luong loai cay xuét hién tai khu vyc twong doi thap, bién dong
tir 1 - 5 loai. SO lugng loai cdy wu thé bién dong trong khoang tir 1 - 4
loai. Sb luong loai cay uu thé xuét hién trong TCC tuong d6i 6n dinh tai
2 lan do.

Chi sb da dang Shannon -Wiener cho théy muc do da dang loai tai
khu vuec & muc thép, dao dong trong khoang tir 0,790 - 1,979 ddi véi TCC;
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0,611 - 1,737 d6i vé6i tang CTS. Chi s6 da dang loai c6 xu hudng ting 1én
sau 6 nam.

Chi s6 Rényi cho thdy & TCC, ODV s6 IV ¢6 chi s6 da dang loai
cao nhét tai ca 2 1an do nam 2012 va niam 2018. ODV s II va IV ¢6 muc
do da dang tuong tu nhau va nam & muc trung binh, ODV s6 III ¢6 tinh
da dang loai thip nhat. O tang CTS, chi s6 da dang loai tang CTS nim
2018 cao hon ndm 2012 tai 3 ODV s6 I, 11, IV va ngugc lai tai ODV s6 11

- Chi sé twong dong (SI)

Chi so SI gitta TCC va tang CTS tai ca 2 thoi diém déu ¢ mic cao.
Niam 2012 va nam 2018, chi s SI dao dong tur 0,6 - 1,0.

Chi s6 SI cua TCC tai hai thoi diém 2012 va 2018 & muc cao, dao
dong tir 0,3-1.

Tuong tuy TCC, ting CTS co chi s6 SI cua ca 4 ODV déu dat 1,0 tai
hai thoi diém. Piéu nay cho thdy khong cé sy xuat hién loai méi tir nim
2012 — 2018 cua CTS ¢ cac ODV nghién cuu.

b. Dién bién sé cdy tdi sinh dwdi tan bé sung, chét va chuyén cdp

Mat do CTS tai cac ODV c6 su bién dong khong rd rét theo thoi
gian. Cac ODV s6 IL, III va IV ¢6 xu huong tang mat do dén cyc dinh vao
nim 2014, sau d6 giam vao nam 2016. Trong khi d6, ODV 1 lai ting dan
tir nam 2012 - 2014 va giam xudng con 10.556 cdy/ha vao nim 2016), tuy
nhién lai ting gan gap ddi vao nam 2018, dat 19.167 cay/ha. Xét tong thé
trong ca giai doan 2012 - 2018, mat do CTS co6 xu hudng tang.

Phan b CTS theo cip chiéu cao cdy & cac nim tuan theo lut phan bd
giam. S6 CTS ¢6 chiéu cao dudi 0,4 m dat mat do 16n nhét, nho nhét 13 mat
d6 s6 CTS c6 chiéu cao trén 1,2 m. Ndm 2012, 2016, 2018 mat o CTS c6
chiéu cao dudi 0,4 m twong duong gan 2 lan tong sd cdy cua 3 cip con lai.

S6 CTS bo sung trung binh trong 6 nim dat gia tri cao nhat tai ODV
s6 IV (trung binh 10.833 + 15,39), thap nhat tai ODV II (trung binh 6.481
+20,03). S6 cay chét trung binh trong 6 nim co6 gia tri cao nhat tai ODV
s6 IV (trung binh 7.963 + 8,96), thap nhat tai ODV s6 II (2.778 + 5,69).

Nam 2014 va nim 2018 sd CTS bo sung dat gia tri gip gan 2 lan sb
cay chét. Tuy nhién, tai nam 2016 s6 CTS bo sung lai c6 gia tri thap hon
sO cay chét trung binh.
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Tir nam 2012 dén nam 2018 s6 CTS bo sung, chét va chuyén cap
giam dan theo cap chiéu cao. Trung binh hang nim luong CTS chét tai cp
chiéu cao nho hon 0,4 m dat gia tri 16n nhat (7.847 cay/ha).

- Sw chuyén cdp gitta cdc 16p cdy

Trong khoang thoi gian 6 ndm (2012 - 2018) tai TCC s6 cay bi chét
bién dong tir 125 - 425 cay/ha, s6 cdy moi bo sung bién dong tir 275 - 400
cay/ha. SO luong ciy chuyén cip khong dugc tinh toan do TCC tai khu
vuc kha don gian. Tai tang CTS, sb ciy chét bién dong tir 4.722 - 14.444
cay/ha, s cAy mdi bo sung bién dong tir 15.556 - 20.833 ciy/ha, sd cay
chuyén cip bién dong trong khoang tir 3.333 - 8.611cay/ha.
4.4.1.2. Qud trinh phuc hoi tw nhién thong qua tdi sinh trong 16 trong
a) Dién bién t6 thanh lodi CTS trong 16 trong va da dang lodi

- Mat d¢ tai sinh tang manh tir nam 2012 dén nam 2018, tuy nhién td
thanh tai sinh thi it c6 sy bién d6i sau 6 niam. Nhin chung, mat do CTS
tang tir 500cay/ha dén 17.000 cay/ha.

- V& thanh phén loai hau nhu it c6 su thay ddi, chi co su bién ddi nhe
vé hé s t6 thanh cua cac loai tham gia.

- Chi s6 da dang loai Shannon - Wiener (H) tang CTS cia cac 18
tréng bién dong trong khoang tir 0,00 - 2,00 (nim 2012) va 0,00 - 1,98
(nim 2018). Su bién dong vé muc do da dang sinh hoc cac loai CTS trong
16 tréng trong 2 nam 2012 va 2018 khong rd rét.

- Day chi s6 Rényi cua tang CTS trong 15 15 trong & cac 6 ODV trén
4 quan x3 tu nhién cho thay, néu xét chung cho cac 16 tréng trén mdi quan
x4 tu nhién, thi chi c6 cac 16 tréng thudc quén xa tu nhién Vet du, DPang,
Su, Trang va quﬁn xa tu nhién Su, Trang, Pang, Vet du co bién dong da
dang loai cua CTS theo hudng ting tir nim 2012 dén nam 2018, cac 15
tréng trén hai quan x4 tu nhién con lai c¢6 chiéu huéng giam.

- Chi s6 twong dong (SI)

+ Su twong dong gitta TCC va tang CTS déu rat cao 0,5 - 1 tai ca hai
thoi diém nghién ctu, trong d6 ¢6 11/15 16 tréng ¢6 chi s6 twong dong Sl >
0,8, diéu nay cho thay TCC va tang CTS c6 moi lién hé mat thiét véi nhau.

+ Su twong dong vé TCC va tang CTS tai nim 2012 va 2018 déu rat
cao (=1). Piéu nay cho thay tang CTS va TCC tai hai thoi diém nghién ctu
c6 tinh ke thira nhau.
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b) Bién déng mdt do cdy tdi sinh trong cdc 16 tréng qua cdc ndm
Mat 6 CTS tang tir 500 cay/ha dén 17.000 cAy/ha. Duy nhat ¢6 1 16

trong cho thdy mat do tai sinh giam manh, tir 2.000 cay/ha xubéng 1.000
cay/ha. Trong 4 cip chiéu cao, cap H1 (<0,4 m) co su ting manh vé mat
d6 CTS, binh quén tang tir 2.000 - 8.500 cay/ha; cap H2 (0,4<H<0,8 m),
mat d6 CTS tang tir 500 dén 3000 cay/ha; cap H3 (0,8<H<1,2 m), mat do
ting, dao dong tir 500 - 3.000 cay/ha; cap H4 (>1,2 m), su ting 1én cta mat
d6 CTS ciing dao dong tir 500 — 3.000 ciy /ha va kha tuwong dong véi cap
chiéu cao H3.
4.4.2. Xu hwéng dién thé QXTVNM tw nhién tai khu vwe nghién ciru

Qua qué trinh phan tich, bang viéc két hop cac phuong phéap diéu tra
thuc dia, diéu tra theo ddi trén cac OTC, trén cac ODV, phan tich anh vé
tinh ¢ stir dung thiét bi bay khong nguoi lai, chung toi da xay dung duoc
so d6 xu huéng dién thé QXTVNM tai dao Pong Rui. Xu huéng dién thé
tr nhién ctia cac loai CNM ving ven bién dao Pong Rui dugc x4c dinh ¢o
ca xu hudng dién thé nguyén sinh va xu huéng dién thé thi sinh.

g Mim bidn

Vetdi  Cocvang:
_‘-'._! - - gl
¥

|
|
|
|
|
|

e

- Vet dirt
PR ~ EI Aot Trangt Vet di + B3 3 e i
Quan x4 thuuc vat C\hua XLiat hi én S+ Trang Pén 2+g+ £t au Tr?nafgl? Sl Piang (e vingt Gig+Mim
Hgdp e fung figep man Vet di Vet di bidn
uuthé
Ché 43 nofio i3 Nep ki rurée Nglp khi mrde s \ Nghip khi mrére tridu cao
€ dongdp trieu trigu it thip tridu thip Ngdp ki mede triéu trung binh hofic ¢ao bt trdng

> n%ragnnggt?;gleu 30 ngdy 5+139 20+ 124 15+18 10+ 14 49

Hinh 4.16. So @6 mit cit phan anh xu hwéng dién thé QXTVNM tuw
nhién khu vuee Pong Nam, dio Pong Rui
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- SitMEm bitnt Trang Vet dirr '
Quinzithye |Chwacé reng | Mam bienwy St Trangt Déng+Vet du Déngt Céc vang+Grathlam
vitngbpmin | ngho min thé Mim bitn - Ding+Vet dirtSut+ Mam bitn
Trang+Mam bien bign+Trang
Ché d§ nglip Ng?a.p\' lehi 6 Ngép\khi nués Negp ki mrée tridu trung binh Ngﬁpukhi nuc’)'f tI‘iéL\l cao
trigy trifu rat thap tritu thép hofic cao bt thudng
Songayngip | g0 gy 25419 30034 15419 1014 43
triéu trong théng '

Hinh 4.17. So' @6 mit cit phan anh xu huwéng dién thé QXTVNM tu

nhién khu vue Ty Bic, dio Pong Rui

Qrudin =8 thre vat Chwf £ cay S0+ Trang Vet div+ Dang +51 + Trang
ngip min ngép man
Ché @5 ngp tridw | Vedp khinude Medp Ihi nwée tridu trung bish
triéu rat thap
54 nghy ngdp tritu )
trong thang 30 ngay 15+19 10+14

Hinh 4.18. So' d6 mit cat phan anh xu huwéng dién thé QXTVNM tu

Nghién ctru vé dién thé cua cac QXTVNM tu nhién ¢ huyén Tién
Yén, tinh Quang Ninh, Phan Nguyén Hong (1991) [13] d chi ra rang: dién

nhién khu vire TAy Nam, dio Pong Rui
(mat cat TTV khiém khuyét giai doan tién phong)
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thé nguyén sinh tai khu vuc ndy c6 4 giai doan dién hinh. Cho ti nay, Voi
3 xu huéng dién thé tai khu vuc nghién ctru (hinh 4.16, 4.17, 4.18), tai khu
vuc Pong Nam, dao Pong Rui qua trinh dién thé nguyén sinh van bao gom
4 giai doan; khu vuc khac 1a & Tay Bac cua dao Pong Rui, xuat hién 3 giai
doan cua qué trinh dién thé nguyén sinh, mic du vay tai noi day van co
giai doan tién phong, giai doan hdn hop va giai doan cudi cung; khac véi 2
khu vuc trén, & khu vuc Tay Nam cta dao Pong Rui chi xuat hién 2 giai
doan cua qua trinh dién thé: giai doan hén hop va giai doan cudi, su khiém
khuyét giai doan tién phong sé& 1a khoi dau cua su suy thoai QXTVNM tu
nhién tai khu vuc nay.

Dua trén xu hudng dién thé ty nhién tai cac khu vuc khac nhau cia
dao Pong Rui c6 ¥ nghia vé mat 1y thuyét va thuc tién, 13 co so dé dé xuat
cac giai phap phuc hoi QXTVNM thanh cong thong qua viée xuc tién tai
sinh tu nhién hoic trong ring bang cach lya chon loai CNM phuc héi phu
hop véi timg diéu kién lap dia. B6i vai khu vuc bi x6i 16, khiém khuyét
giai doan tién phong can nghién ctu, tng dung k¥ thuat, cong nghé lam
giam song (nhu 1am twong mém can séng bang tre, quay ludi, v.v..) tao
diéu kién thuan lgi cho céac tru mam, cay con cua nhhitng loai CNM tién
phong nhu Su, Trang hay Mam bién tai sinh trén cac bai béi méi hinh
thanh va on dinh.

4.4.3. Cdc dién bién OXTVNM va dién tich dit tai khu vic nghién ciru
4.4.3.1. Ban do hién trang OXTVNM

Pé xac dinh dién tich dit 1am nghiép, cling nhu danh gia sy thay doi
cua cac trang thai tai khu vuc, ching to61 da xay dung ban do hién trang
dién tich rung ndm 2012 va 2018
4.4.3.2. Bién dong dién tich dat khu vuec nghién cuu giai dogn 2012 — 2018
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Bang 4.38. Ma tran dién bién TTVNM xi DPong Rui, giai doan 2012 — 2018

DPon vi tinh: ha

Ma

Hién trang TTVNM nam 2018

QXTVNM | 1 | 2 | 3 | 4 | 5 |6 | 7 |8 | 9 [10| 11 |12 |13 | 14 | 15| 16 | 17 18 | 'O"8
1]1201] 0,2 - - - - - - - - - - - - - - - - 120,3

2 | 11,7 |177,7| - - 1,0 | - |14 - | 05 | - - - - - - - - - 192,2

3| - - |116,7| - - - - - - - - - - 11 ] - - - - 117,8
4110 | 07 | 1,7 |1978| 44 | - - - - -1 07 | - - | 14 | - - - - 207,8

5 - 0,9 - 1,8 [1135]| - - - | 04 | - - - - - - - - - 116,7

6| - - - - - 757 - - - - 1352 | - - | 43 | - - - - 115,2

71 45 | 51 - - 31 | - |904] - | 11 | - - - -1 02 | - - - - 104,2

Hién | 8| - - - - - - - (122 - - | 58 | - - - - - - - 17,9
TtTr\’s}',ilgM 9] 09 | 03 - - 04 | - | 71| - |3576]| - - - - - - - - - 366,2
nim | 10| - - - - - - - - - 45| - - - - - - - - 4,5
2012 | 11| - - - - - - - - - - | 1493 - - 11 ] - - - - 150,4
12| - - - - - - - - - - - 234 - - - - - - 23,4

13| - - - - - - - - - - - - 440 - - - - - 44,0

14| - - - - - - - - - - | 51 | - - 2168 - - - 1,0 222,9

15| - - - - - - - -] 08 | - - - - | 1,0 309 - - 32,7

16| - - - - - - - - - - - - - | 124 | - |2701| 240 1,1 307,6

17| - - - 0,1 - - - - - - - - - - - | 31 [19173| 185 | 1.939,0

18| - - - 0,9 - - | 04| - - - - - - |311,7| - | 69,8 | 11,9 |4938 | 8914

Téng 138,0 | 184,8 | 118,4 | 200,7 | 122,3 | 75,7 | 99,2 | 12,2 | 360,4 | 4,5 | 196,0 | 23,4 | 44,0 | 550,0 | 30,9 | 342,9 | 1.953,2 | 517,5 | 4.974,0
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Hinh 4.22. Dién bién dién tich dat va QXTVNM khu vwe Pong Rui giai
doan 2012 - 2018

Trong giai doan tur nam 2012 - 2018, trong cac QXTVNM va dat chua
co rung tai khu vue nghién ctru, dién tich quan xa thue vat ring trong ngap
man DPang, Trang tang 1én nhiéu nhat (327,0 ha); dién tich dat nong nghiép
suy giam manh nhat (373,9 ha); c6 4 QXTVNM va 2 trang thai dat khac,
mat nudc tang 1én vé dién tich; 3 QXTVNM khong thay d6i; 6 QXTVNM
va 2 trang thai dat khac con lai suy giam vé dién tich so voi nam 2012.
4.5. Pé xuit giai phap phuc hoi va phat trién QXTVNM tai khu vue
nghién ctiru
4.5.1. Co s6 dé xudt gidi phdp

- K& thira c¢6 chon loc céc tai liéu khac da c6 lién quan dén khi hau,
thuy van, dia chat, dat dai, thuc trang dat ngap man va RNM vung nghién
clru;

- Két qua nghién ctru danh gia vé hién trang TTV, phan bd, két
cAu, td thanh, va sinh truong cua cac QXTVNM chu yéu khu vuc dao
Déng Rui, Tién Yén, Quang Ninh;

- Két qua diéu tra, danh gia dién bién tai sinh va kha ning phuc hoi
TTVNM tai vung nghién ctru.

4.5.2. Gidi phdp lam sinh dé phuc héi va phdt trien QXTVNM tgi khu vuc
nghién cuu

Cac quan xa déu c6 tiém nang tu phuc héi ty nhién, vi vy trén co s&
két qua nghién ciru dé tai da tlen hanh phan loai cac giai phap tac dong 1én
tung quan xa ty nhién, bao gom: 1) Khoanh nuéi bdo vé; 2) Khoanh nuoi
xiic tién tdi sinh tw nhién va 3) Khoanh nuéi xic tién tdi sinh cé trong
bé sung.
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KET LUAN VA KIEN NGHI
Két ludn
1. Béc diém TTVNM: Tai khu vuc dao Pong Rui da ghi nhan 144 loai, 115
chi, 53 ho thudc hai nganh thuc vat la nganh thuc vat bac cao c6 l1a nganh
Duong xi (Pteridophyta) va nganh Ngoc lan (Magnoliophyta). Trong d6 c6
16 loai CNM thuc Sy phan b6 ¢ 14 QXTVNM véi 13 QXTVNM ty nhién
va 1 QXTVNM la ring trong da duoc xac dinh, véi tong dién tich 2.129,6
ha. Cac loai gom Vet du, Pang , S, Trang va Mam bién 1a cac loai dac
trung cho QXTVNM & khu vuc nghién ctu.
2. Pdc diém cdu triic tang cdy cao mét s6 QXTVNM: Thanh phan loai
TCC c6 d6 da dang thap, sb loai tham gia CTTT cua céc QXTVNM dao
dong tir 2 - 6 loai, Vet du va Pang 1a 2 loai chiém uu thé trén nhiéu quan
xa, mat do trung binh TCC tur 2.223 - 7.333 cay/ha, d tan che TCC tu
0,36 dén 0,83, duong kinh gdc trung binh dat 5,7 cm, chiéu cao vt ngon
dao dong 1,4 - 2,8 m, dién tich tan cua cay tr 1,3 - 6,1 m”.
3. Xu huéng bién déng TTVNM: C6 3 xu huéng dién thé tai khu virc nghién
cau: tai khu vuc phia Bong Nam, déao Pong Rui qué trinh dién thé nguyén
sinh bao gom 4 giai doan: giai doan tién phong, giai doan hon hop, giai
doan Vet du uu thé va giai doan cubi; khu vuc khac 1a & phia Tay BaC cua
dao Pong Rui, chi c6 3 giai doan cua dién thé nguyén sinh, bao gom giai
doan tién phong, giai doan hdn hop va giai doan cudi; khac voi 2 khu vuc
trén; & khu vuc phia Tay Nam cta dao Pong Rui chi co 2 giai doan dién
thé: giai doan hdn hop va giai doan cudi. Su khiém khuyét giai doan tién
phong sé 1a khoi dau cua sy suy thoai QXTVNM tu nhién tai khu vuc ny.

Xu huéng dién thé thir sinh dién ra tai nhirng khu vyc dam nudi tom bj
bé hoang, phan b tap trung tir phia Pong Bac cua dao, cac bo dam bi v,
khi nudc triéu vao tao cac lach nudc nhé trong dam, Mam bién 1a loai cay
tién phong chiém wu thé cao.

4. Pdc diém tdi sinh tw nhién cia cdc OXTVNM:. GOm 2 hinh thirc tai sinh:

- Dudi tan cua cac QXTVNM, mat do CTS tu nhién dao dong tu
3.500 - 18.500 cay/ha va chiém phan 16n 1a CTS c6 chiéu cao <0,8 m, CTS
6 chiéu cao >0,8 m; c6 mat d6 dao dong 333 - 3.000 cay/ha; t6 thanh loai
CTS chi yéu gém 2 - 4 loai va twong doi dong nhat véi TCC.

- Trong s6 15 15 trong & 4 ODV, dai dién cho 4 quan x4 ty nhién dién
hinh, céc 15 tréng c6 dién tich déu giam do tai sinh tu nhién trong 15 trong
da va lién: mat do CTS trong 16 trong trung binh thap hon so véi tai sinh
duéi tan, dao dong 1.000 - 9.000 cay/ha; t6 thanh loai CTS trong I trong
cling kha don gian, chi tir 1 - 5 loai va kha twong dong véi TCC va mat do
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CTS & cap chiéu cao <0,8 m chiém chu yéu, mat do CTS giam & nhing
cap chiéu cao >0,8 m (300 - 3.500 cay/ha).
5. Qud trinh phuc hoi tw nhién cdc QXTVNM: Trong TTVNM tai xa Bong
Rui c6 thé tan dung kha niang phuc hdi tu nhién thong qua kha nang tai
sinh tu nhién cua cua cac QXTVNM. Qua trinh phuc héi dugc dién ra theo
2 cach la dudt tan cay va trong cac 16 tréng.

+ Tai sinh dudi tan: to thanh TCC va tang CTS tuwong d6i don gian,
véi sy xuat hién tir 1 - 4 loai wu thé, sau 6 nam khong co su bién ddi nhiéu
vé thanh phan loai giita TCC va tang CTS, mat do CTS dudi tan tang 1én
sau 6 nam, dao dong tir 15.208 - 19.853 cdy/ha, c6 sy ting 1én vé do da
dang loai ctia quan x3;

+ Tai sinh trong 15 tréng: mat do CTS trong I trong bién dong manh

hon so voi CTS dudi tan, dao dong tr 1.000 - 20.500 cay/ha, tang manh
sau 6 nam, to thanh loai CTS trong 15 tréng ciing dao dong tr 2 - 5 loai
CTS, tuong d6ng cao vai t6 thanh TCC tai ca 2 thoi diém 2012, 2018.
6. Pé xudt gidi phdp phuc hoi tham thuc vat ngap mén khu viee quanh dao
bong Rui, huyén Tién Yén, tinh Quang Ninh: TTVNM c6 kha ning phuc
hoi tu nhién néu khong bi tac dong tir bén ngoai nén cac giai phap dé xuat
1a khoanh nuéi bao vé¢, khoanh nuéi xuc tién tai sinh tu nhién va khoanh
nudi xuc tién tai sinh két hop trong bo sung. Cac giai phap nay duoc ap
dung linh hoat cho tung loal quan xi ty nhién khac nhau tiy vao dic diém
riéng tung quan xa.

Kién nghi

Can tiép tuc nghién ctru, hoan thién, b sung cac bién phap ky thuat
phuc hoi va phat trien TTVNM, céc giai phap k¥ thuat tong hop dé khoi
phuc va phat trién TTVNM cua dia phuwong va ca nude ¢ diéu kién tuwong
tur.

Can tiép tuc tién hanh phuc hoi, trong méi va quan 1y bén viing
TTVNM khu vuc quanh xi Pong Rui, ning cao nhan thirc, ning luc vé
phuc héi, bao vé va phat trién bén vitng TTVNM, bao ton da dang sinh hoc
va tmg pho voi BPKH, cai thién sinh ké cho nguoi dan dia phuong.
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INTRODUCTION
1. Rationale

A mangrove ecosystem is of great significance in both environmental
and socio-economic aspects. This ecosystem is of high productivity, plays
an important role in the tropical coastal estuarine region and rich in
valuable resources, contributing to human life, especially that of local
people in coastal estuarine areas in terms of socio-economic aspects and
living environment. However, they are very sensitive to human and natural
impacts.

The mangrove forest in Dong Rui commune is representative of sub-
zone 1 (the region from Mong Cai to Cua Ong) in Zone | - the North East
coastal area from Mui Ngoc to Do Son cape according to the zonation of
Phan Nguyen Hong (1991) [13]. In recent years, Dong Rui mangrove
ecosystem has been under great pressures due to exploitation and
aquaculture activities based on socio-economic development planning; as a
consequence, a large area of natural mangrove forestshave been lost,
adversely affecting their quality, regeneration and restoration.
Mangrovesusually recover through natural regeneration, or by
reforestation. Through natural regeneration, most of the local endemic
species will be rehabilitated and naturally replace the mangrove
community that has existed before (Dinh Thanh Giang, 2010) [10]. The
main advantage of natural regeneration is that the post-rehabilitation forest
Is expected to be similar to the local mangrove species.

From the above point of view, we have conducted a "Study on
natural regeneration and restoration of mangrove vegetation on Dong Rui
island, Tien Yen district, Quang Ninh province" .

2. Objectives of the study thesis

The study is aimed to provide necessary quantitative scientific
information and data on the characteristics of natural regeneration and
rehabilitation of mangrove vegetation on Dong Rui island, from which
solutions to rehabilitation, development and sustainable management of
mangrove ecosystems in this area have been proposed.

3. Contents of the study thesis

- Basic characteristics of the mangrove vegetationon Dong Rui island
(Flora; diversity of mangrove floral communities).

- Structure characteristics of high tree layers of some natural
mangrove communities in the study area (species composition of high tree
layers); density, canopy cover of mangrove communities, some growth



indicators of high tree layers, dominance (D) and species diversity (H) of
high tree layers).

- Characteristics of natural regeneration of mangrove communities
in the study area (Characteristics of natural regeneration under forest
canopy; natural regeneration in gaps).

- Natural restoration of some mangrove communities (restoration
through natural regeneration of some mangrove communities from 2012 to
2018; trend of mangrove succession in the study area; mapping of changes
of mangrove communities in the study area).

- Proposed solutions to restoration and development of mangrove
communities in the study area (Basis for proposing solutions; and
silviculture solutions to restoration and development of mangrove
communities in the study area).

4. Study thesis arguments

- Argument 1: Mangrove communities are a dynamic system;
regeneration takes place frequently and is influenced by external factors;

- Argument2: Structural characteristics of regenerating layers is
greatly dependent on structural characteristics of high tree layers of
mangrove communities;

- Argument 3: Natural restoration of mangrove communities is
natural regeneration (regenerating under forest canopy and regenerating in
space in forests).

5. New contributions of the thesis

- Quantifying species composition change over time; species
biodiversity; over-time change of dead trees, supplementary trees, height-
based change of regenerative trees under under mangrove vegetation
community canopy, gap regeneration in the mangroves in Dong Rui island
based on the data collected from standard plots and permanent sample
plots, with the monitoring time of 6 years (2012-2018).

- Determining the restoration trend of mangrove communities based
on features of natural regeneration of mangrove communities under
mangrove vegetation community canopy and in gaps.

6. Significance of the study thesis

- Quantified natural regeneration of mangrove vegetation community
provide a scientific basis for the mechanism of species diversity
maintenance in this mangrove flora community ecosystem.

- The study results are the basis for the orientation of silvicultural and
social solutions for conservation, rehabilitation and maintenance of



mangrove ecosystems in Dong Rui in particular and in the North of
Vietnam in general.
7. Timing of the study thesis

- From December 2011 to February 2012: review/study documents,
synthesize information, finalize methods used and make a detailed plan;

- From March 2012 to March 2018: make a survey,collect data,
process and analyse data;

- From March 2018 to September 2018: writescientific articles, write
and finalize the thesis.
8. Thesis structure

The thesis has 143 pages, including:

- Introduction: 5 pages

- Chapter 1: Overview of the study (19 pages)

- Chapter 2. Content and methods of the study (17 pages)

- Chapter 3. Natural and socio-economic characteristics of the study
area (9 pages)

- Chapter 4. Study findings and discussion (82 pages)

- Conclusion and recommendations: 3 pages

- References: 7 pages

- List of published works related to the thesis: 1 pages

The thesis covers 41 tables, 31 photos (charts 16, 11 diagrams, 3
maps and 1 photos; 27 annexes; 71 references, 44 of which are in
Vietnamese and 27 in English.

CHAPTER I
OVERVIEW OF THE STUDY

The thesis covers the discussion and analysis of the issues related to
the regeneration and restoration of mangrove vegetations. In this regard, it
has been asserted in a number of studies in the world and in Vietnam that
mangrove vegetations are a constantly changing system; regeneration and
restoration of the mangrove vegetations through natural regeneration as
well as mangrove planting has occurred frequently.

However, there are few proper studies that quantify the natural
regeneration of different mangrove communities for a specific period of
time. Especially, in Viet Nam, most of the mangrove vegetation research
covers only preliminary assessment of the regeneration characteristics, and
then suggests solutions to afforestation whereas mangrove communities
are potentially capable of natural regeneration and restoration. If there is a
proper study and assessment of regeneration change for each specific
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mangrove floral community, natural mangrove floral community
restoration solutions for each spesific type can be proposed towards the
formation of ecologically sustainable communities; this would save the
cost of planting and rehabilitation of mangrove vegetations, especially in
the context of climate change. In addition, due to the typical natural
conditions and production development, over the past time, mangrove
vegetation studies in Vietnam are mainly concentrated in southern
provinces (Can Gio district, Ho Chi Minh city, in the Mekong Delta); few
studies on natural mangrove regeneration have been seen in Northern
Vietnam. Overal analysis and assessment of mangrove vegetation research
findings in the area around Dong Rui Island shows that there are still some
problems related to the natural regeneration characteristics of the
mangrove forest in the study area as follows:

- No thorough and systematic study and assessment of quantified
characteristics of mangrove communities in Dong Rui island has been found;

- Not thorough enough studies on basic features of natural mangrove
vegetations in Dong Rui island such as life form spectrum, and diversity of
mangrove communities;

- Absence of thorough assessment study on the characteristics of
species composition, density, forest cover, growth rate, dominance, species
diversity of high tree layers and succession trend of natural mangrove
communities;

- There are no in-depth research on regeneration change over time such
as natural regeneration under mangrove community canopy and regeneration
in gaps which can be a scientific and practical basis to propose solutions to
mangrove vegetation rehabilitation and development especially in the
northern provinces of Viet Nam.

The area around Dong Rui island, Tien Yen district, Quang Ninh
province is typical and representative of mangrove floral communities in
sub-zone 2, Northern Viet Nam, with the difference in geographical,
geological, hydrological ... factors, according to the zonation of Phan Nguyen
Hong (1991).

Therefore, the thesis has proposed and quantified the process of
natural mangrove vegetation restoration through over-time regeneration
change under forest canopy and regeneration in gaps of some mangrove
communities in the study area. The study findings would contribute to
supplement the scientific and experimental basis for the rehabilitation and
development of mangroves vegetations in the area around Dong Rui Island
in particular and mangrove ecosystems in Vietnam in general.
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CHAPTER 11
STUDY SITE, OBJECTS, SCOPE AND METHODS
1. Study site

The area around Dong Rui island, Tien Yen district, Quang Ninh
province.

2. Study objects and scope
2.1. Study objects

The mangrove vegetation is divided into 13 natural mangrove floral
communities and 1 planted mangrove floral community. Research topic
about characteristics of natural regeneration and restoration of the 13
natural mangrove floral communities in the area around Dong Rui island,
Tien Yen district, Quang Ninh province.

2.2. Study scope

- The thesis study only covers the research and assessment of
regeneration and rehabilitation capability of natural mangrove vegetations
around Dong Rui island, Tien Yen District, Quang Ninh Province; through
the study on basic features of mangrove vegetations, structure characteristics
of high tree layers of some natural mangrove floral communites,
characteristics of natural regeneration of mangrove floral communities and
sucession trend of mangrove vegetations in the study site.

- The thesis focuses on true mangrove group as these species are
distributed in areas periodically flooded by tide (Phan Nguyen Hong et al.,
1999). Therefore, it is possible to quantify changes in species density, size
and structure throughout the monitoring period.

The study was conducted for 7 years from December 2011 to
September 2018; from December 2011 to February 2012: literature review,
information synthesis, method finalization, and detailed planning; from
March 2012 to March 2018: survey and data collection, data processing
and analysis; from March 2018 to September 2018: writing of scientific
articles and writing and finalization of the thesis.
2.3.Study methods
2.3.1. Approaches

The thesis uses a combination of systematic approach, integrated
approach, space -replacement-for- time approach and some other approaches
with the following hypotheses:

- Distribution, growth and development of mangrove species are
influenced by the combined impacts of environmental factors.

- Models of the relationship between the characteristics of mangrove
vegetations and environmental factors have been used consistently
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throughout the six-year study, monitoring and evaluation. Such features as
changes in species composition of regeneration tree, high trees,the number
regeneration tree with height based classified and dead regeneration tree
over the study time are the basis for assessing the trend of mangrove
vegetation restoration.
2.3.2. Inheritance method of secondary data collection

Information and data related to the study contents have been
collected and used for inheritance, argumentation, comparison, etc. with
the study findings of the thesis.
2.3.3. Field survey methods

Of the 50 basic survey transects, 13 mangrove communities in the entire
study area have been identified; 39 temporary standard plots of 10x10m each
(3 standard plots/a natural mangrove floral community) were set up to study
regeneration under canopy; and 4 permanent sample plots sized 20x20m were
established in 4 typical mangrove communities to investigate the process of
forest restoration through the six-year natural regeneration change; in addition,
15 permanet gaps were monitored among the total 96 gaps observed for 6
years to evaluate regenerative characteristics in gaps.
- Data collection and calculation/computation concerning mangrove
vegetations: species name, total height and diameter collar, forest cover of
high tree layers and regeneration tree, regeneration tree quality, based on
which species composition was identified, Simpson dominance index,
Shannon H ' diversity index, Similarity Index (Sorensen's Index), Rényi
index etc. according to Phan Nguyen Hong (2003), Nguyen Nghia Thin
(1997), FAO (2007). Plant specimens were identified based on the
documents of Pham Hoang Ho [12], Nguyen Hoang Tri (1996) [38].
Analysis of the life form spectrum of flora according to Raunkiar C.
(1934) [83]. Analysis of rare genetic resource value under the "Red Book
of Vietnam" of the Ministry of Science and Technology (2007) [4]. The
value of species usage was evaluated according to Vo Van Chi (1996) [6],
Do Tat Loi (1999) [22], Trieu Van Hung (2007) [19]; types of mangrove
communities were studied and arranged according to Phan Nguyen Hong
(1999) [14] and the dominant species composition according to Thai Van
Trung [42].
- Making status maps of 2012 and 2018 using the method of Tran Quang
Baoet al. (2014).
2.3.4. Method of status mapping

In the study, the satellite image interpretation method was applied,
combined with field survey to develop a map of the current forest
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situation in 2012 and 2018. The software used to build the map includes
Ecognition Developer 8.7, ArcGIS 10.4, Mapinfor 12.5. The map of
forest status in 2012 (map of forest changes - source: Quang Ninh
Provincial Forest Protection Department); Map of forest change in 2017
(based on forest inventory map of 2016 - source: Quang Ninh Provincial
FPD); Satellite image SPOT 5, with resolution of 5m space taken in
October/2012; VNREDsat satellite image, resolution of 5m space taken
in October/2017. In addition, two landsat photos taken in November
2012 and November 2017 were used.

CHAPTER 111
NATURAL AND SOCIO-ECONOMIC FEATURES OF THE STUDY
SITE

Research topic of socio-economic characteristics of Dong Rui island
commune, Tien Yen district. Dong Rui has a road from the center of the
commune to the Highway 18A, convenient for transportation to Cam Pha
city, Tien Yen town and communes in the district and vice versa for
trading purposes. Dong Rui commune (Tien Yen district) witnesses marine
area and mangrove forests with a natural area of over 4,900 ha, of which
there are 3,000 ha of wetlandsandover 2,000 ha of mangrove forest area,
rich in ecosystems, and marine resources. Species of high economic value
are found such as: snail (oc dia), Austriella corrugata (ngan), sea crabs,
tiny shrimp (ruoc), cobia fish, Sipuncula — peanut worms, Antillesoma
antillarum, different fish species, etc.

Quang Ninh is a province in the Northeast of Viet Nam with a total
natural area of 6,102.35 km2 (excluding sea and islands) with geographic
coordinates of 106°26' to 108°31' east longitude and from 20°40' to 21°40'
North latitude; It borders with China to the Northeast, with Tokin gulf to
the South, with Hai Duong city to the Southwest, with Lang Son, Bac
Giang and Hai Duong provinces to the North West.



CHAPTER IV
STUDY RESULTS AND DISCUSSION
4.1. Basic features of mangrove vegetations on Dong Rui island
4.1.1. Flora

An analysis of the higher vascular plant species found in Dong Rui
shows that there are 144 species belonging to 115 genera, 53 families and
two phyla of Pteridophyta and Magnoliophyta.

In Magnoliophyta, the Magnoliopsida class has species dominance
over the Liliopsida class with the ratio of 33/1 at the family level, 5.47/1 at
the genus level and 3.79/1 at the species level.

Overall, the floral species composition shows that the flora in Dong
Rui mangroves has the lowest number of species with 144 species
compared with 174 species found in Xuan Thuy National Park and 199
species found inthe mangrove flora in Thai Thuy.

4.1.2. Diversity of mangrove communities
In Dong Rui commune, 14 mangrove communities have been
identified on a total area of 2.129,6 ha:
- Community of Bruguiera gymnorrhiza (L.) Lam. + Rhirophora
stylosa Griff.);
- Community of Bruguiera gymnorrhiza + Rhirophora stylosa +
Aegiceras corniculatum (L.) Blanco. + Kandelia obovata Sheue Liu &
Yong
- Community of Bruguiera gymnorrhiza + Rhirophora stylosa +
Avicennia marina (Forssk.) Veirh. + Kandelia obovata;

- Community of Aegiceras corniculatum + Avicennia marina +
Kandelia obovata + Rhirophora stylosa + Bruguiera gymnorrhiza;

- Community of Rhirophora stylosa + Bruguiera gymnorrhiza +
Aegiceras corniculatum + Kandelia obovata + Avicennia marina,

- Community of  Avicennia marina dominant restored after
aquaculture;

- Community of Aegiceras corniculatum + Kandelia obovata +
Rhirophora stylosa + Bruguiera gymnorrhiza;

- Community of Aegiceras corniculatum + Kandelia obovata +
Avicennia marina;

- Community of Aegiceras corniculatum + Kandelia obovata;

- Community of Aegiceras corniculatum + Sonneratia caseolaris (L.)
Engl.) + Kandelia obovata;

- Community of Avicennia marina dominant;

- Community of Bruguiera gymnorrhiza dominant;
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- Community of Lumnitzera racemosa (Gaud.) Presl.) + Excoecaria
agallocha L. + Avicennia marina;
- Plantations of Kandelia obovata + Rhirophora stylosa.

In addition to mangrove communities, there are others observed on
land such as the plantations (including shrubs, grass land) with an area of
30.91 ha and agricultural land and other land with the total natural area of
4,974 ha.

4.2. Structural characteristics of high tree layersof some natural
mangrove communities in the study area
4.2.1. Species composition of high tree layers

The species composition of high tree layers in the study area is low
in diversity; species in species composition in natural mangrove floral
communities varied from 2 to 6 species, with only one community in high
tide flooded areas having 6 species involved (community of Lumnitzera,
Excoecaria agallocha L., A.marina).

4.2.2. Density and canopy closure of mangrove communities

High tree layers are low in density; there is a remarkable difference
between communities with an average density of 2,223 — 7,333 trees/ha.
4.2.3. Some growth indicators of high tree layers

The diameter collar of high tree layers in all 13 natural communities
ranged from 3.6 to 7.6 cm, averaging only 5.7 cm.

The total height of high tree layersin all 13 natural communities
fluctuated from 1.4 to 2.8 m; the community of Lumnitzera racemosa,
Excoecaria agallocha, A.marina, and K.obovata and the community of
Aegiceras corniculatum, A.marina, K.obovata and Bruguiera gymnorrhiza
saw the total height of only 1.4 m.

The average canopy area ranged from 1.3 to 6.1 m®.

4.2.4. Dominance (D) and species diversity (H) of high tree layers

The dominance level (Simpson Diversity index) and biodiversity
level (the Shannon-Wiener Diversity Index H) showa low biodiversity at
the site, varrying from 0.187 to 0.692, and H ranging from 0.482 to 1.965;
the lowest diversity was observed in the community of A.marina restored
after aquaculture. The study used the Rényi index to determine the
uniformity of species. According to this sequence, the communities of
Aegiceras corniculatum, A. marina, K. obovata, Rhizophora stylosa and
Bruguiera gymnorrhiza, the community of Rhizophora stylosa, Bruguiera
gymnorrhiza, Aegiceras corniculatum, K. obovata and A. marina and the
natural communities of Bruguiera gymnorrhiza, Rhizophora stylosa,



A.marina and K.obovata witnessed the highest biodiversity and
similarities.

4.3. Characteristics of natural regeneration of mangrove communities
in the study site

4.3.1. Characteristics of natural regeneration under mangrove
vegetation community canopy

4.3.1.1. Density and species composition of natural regenerating tree
under mangrove vegetation community canopy

The density of natural regenerating tree under mangrove vegetation
community canopy ranged from 3,500 to 18,500 trees/ha.

The species composition of regeneration tree under mangrove
vegetation community canopy was relatively similar to that of high tree
layers, varying from 1 to 5 species, mainly from 2 to 4 species.
4.3.1.2. Species diversity of regeneration tree layer under mangrove
vegetation community canopy
The diversity index (H) of regeneration tree was between 0 and 1.87; the
dominance (D) of the regenerative trees fluctuated between 0 and 0.693.

The community of Aegiceras corniculatum, A. marina, K. obovata,
Rhizophora stylosa and Bruguiera gymnorrhiza, the community of
Rhizophora stylosa, Bruguiera gymnorrhiza, Aegiceras corniculatum,
K.obovata and A. marina are the two communities with the highest
diversity of regeneration trees.
4.3.1.3. Spacial distribution of regeneration tree under mangrove
vegetation community canopy
a) Species distribution (N_), density of regeneration tree (N) at classified
heights (H,,)

N (trees/ha) Average density of regeneration tree under mangrove
7359 vegetation community canopy

8.000
6.000
4.000
2.000

mH1
mH2
487 mH3

H4
H1 H2 H3 H4

classified heizht
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N (species) Average species number of regeneration tree under mangrove vegetation
community canopy at diffirent height
3
04 3
03 2 mH1
02 mH2
1
01 W H3
00 H4
H1 H2 H3 Ha ditferent heights

Figure 4.4. Chart of N/H,, and N /H,, of regeneration trees under
mangrove vegetation community canopy

b) Characteristics of prospective regeneration tree under mangrove
vegetation community canopy

Prospective regeneration tree had from 1 — 4 species which were the
most dominant in high tree layer. The lowest and highest density of
Prospective regeneration tree was 333 trees/ha and 3,333 trees/ha
respectively.
4.3.1.4. Quality of regeneration tree under mangrove floral community
canopy

Regeneration tree under mangrove floral community canopy are
mostly of good quality (54.3% for regeneration tree with height below 0.8
m and 69.1% for regeneration tree with height > 0.8 m); the respective
figures for these two types of regeneration tree of these heights of poor
qualityare 25.9% and 19.9% respectively; the regeneration tree of medium
quality at these heights accounted for 19.8% and 11.0%, respectively.
4.3.2. Natural regeneration in gaps
4.3.2.1. General features of gaps in the study site

In 2012 in Dong Rui, there were 96 gaps distributed in 6 natural
communities of the total 13 natural mangrove communities. The area of
the gaps ranged from 14.4 m® to 1,012.3 m> In 2018, there are 103 gaps in
the study site with the area of from 14.4 m” to 283.1 m*; one gap had the
largest area of 920.7 m”.
4.3.2.2. Characteristics of gaps in permanent sample plots

The 15 permanent gaps are located in four different natural
communities. Obviously, there has been a change in the area and number
of gaps from 2012 to 2018; there arel4 remaining gaps in 4 permanent
plots with a total area of 948.2 m* down 602.7 m" compared to 2012.
There is a decrease of one gap in the permanent plot No 1 due to the
regeneration process that fills the gap;
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4.3.2.3. Characteristics of high tree layers around the gaps

The species composition of the high tree layer around the gap is quite
similar to the natural communities on each permanent plot containing
gaps, varying from 2 to 5 species depending on each gap. The average
density of the high tree layers of the natural communities around the gaps
fluctuated from 2,458 to 5,023 trees / ha.
4.3.2.4. Characteristics of regeneration tree in gaps

a) Density and species composition of regeneration tree in gaps

Density of regeneration tree in the gaps ranged from 1,000 to 9,000
trees /ha. Species composition of regeneration tree was fairly the same as
that of high tree layers. The number of species varied from 1 to 5 species,
commonly from 2 to 4 species.

b. Species diversity of regeneration tree in gaps

The dominance (D) varied from 0.288 to 1; the regeneration diversity
H changed from 0 to 2.005. The gaps saw less diverse species composition
of regeneration tree, mostly from 2 to 3 species, being mostly similar to
that of the surrounding high tree layers.

c) Spacial distribution of regeneration tree in gaps

- Species number (N,), tree density (N), regeneration in gaps at
classified heights (Hyy)

Regarding the density and number of species: regeneration tree at
classified heights concentrated mainly at height of less than 0.4 m and
decreased sharply at the height increasing to more than 0.8 m in all gaps
except the gap number 1.

Density of regeneration tree was from 1,000 - 9,000 trees / ha, distributed
mainly at the height of less than 0.4 m (from 1,000 to 4,500 trees / ha).

- Characteristics of regeneration tree layer in gaps

Of the 15 gaps, only 9 gaps had prospectively well growing
regeneration tree ; the density ranged from 300 to 3,500 trees /ha.

Species composition of prospective regenenative trees growing well in
gaps was fairly simple; two main species were Bruguiera gymnorrhiza and
Rhizophora stylosa.

d) Quality of regeneration tree in gaps

The percentage of regeneration tree of poor quality was fairly high; 8 out
of 15 gaps had the percentage of poor-quality regeneration tree over 50 %.

4.4. Natural restoration process of some mangrove communities
4.4.1. Restoration through natural regeneration of some mangrove
communities from 2012 to 2018
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4.4.1.1. Natural restoration through regeneration under mangrove
vegetation community canopy

a. Over-time change of species composition of regeneration tree under
mangrove vegetation community canopy and biodiversity

- Permanent plot No I: the high tree layer had 3 dominant species of
the total 4 species measured in 2012, including A. corniculatum, K.
obovata, and A. marina. In 2018, dominant species witness no change
compared to the previous time; however, one species of B. Gymnorrhiza is
added to species composition. The regenerative layer involved 4 species
which were all dominant; the species composition of regenerative layer
was the same as that of the high tree layer, including A. corniculatum, K.
obovata, R. stylosa and B. gymnorrhiza.

- Permanent plot No II: High tree layer had two dominant species of
the total five species found in 2012, including: B. gymnorrhiza and R.
stylosa. In 2018, two more species of A. corniculatum and K. obovata
added to the species composition of the high tree layer. Regeneration tree
layer witnessed the absolute dominance of two species of B. gymnorrhiza
and R. Stylosa during the two measurements.

- Permanent plot No I11I: In the high tree layer, 3 species of A.marina,
A. corniculatum and B. gymnorrhiza were observed at the two
measurements. Regenerative layer saw two dominant species of the total 3
species present in the species composition including: A. marina (over
85%) and A. corniculatum (about 10%) and B. gymnorrhiza (4%).

- Permanent plot NolV: High tree layer had 4 dominant species in
total of 5 species in both measurements in 2012 and 2018, including: B.
gymnorrhiza , R. stylosa, A. corniculatum and K. obovata, of which B.
Gymnorrhiza is the most dominant with about 45% of total trees. The
regenerative layer measured in 2012 has similar composition compared to
that of high tree layer, but in 2018, A. marina becomes dominant, reducing
the dominance of the K.obovata species.

The number of species in the area was relatively low, ranging from 1
to 5 species. The number of dominant species varied from 1 to 4 species.
The number of dominant species in high tree layer was relatively stable at
2 measurements.

The Shannon-Wiener index shows a low level of biodiversity in the
area, ranging from 0.790 to 1.979 for high tree layer and 0.611 — 1.737 for
the regenerative seedling layer. Biodiversity index tended to increase after
SiX years.
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The Rényi index shows that in high tree layer, permanent plot No
IV had the highest biodiversity index at both2012 and 2018
measurements. Permanent plots No Il and IV had similar diversity which
was at a medium level. Permanent No. Ill had the lowest biodiversity. In
regenerative layer, the biodiversity index in 2018 was higher than in 2012
in the 3 permanent plots No I, I11, IV and lower in permanent plot No II.

*Similarity index (Sl)

Sl index between high tree layer and regenerative layer in both years
was high. In 2012 and 2018, SI fluctuated from 0.6 — 1.

Sl of high tree layer in 2012 and 2018 was high, from 0.3 — 1.0.

Similar to high tree layer, the regeneratiion trees layer had a high SI
in both years, reached 1,0.

b. Change of additional, dead and height-based classified
regeneration tree under canopy

Density of regeneration tree in permanent plots hasn’t shown
significant change over time.Permanent plots No I, 11l and IV tended to
peak in density in 2014, and then decrease in 2016. Mean while,
permanent plot No | saw a gradual increase in density from 2012 to 2014
and a decrease to 10,556 trees / ha in 2016; but the figure almost doubles
in 2018, reaching 19,167 trees per hectare. Overall, during the period of
2012 - 2018, the density of regeneration trees has tended to increase.

Distribution of regeneration tree according to classified heights over
years followed a downward trend. regeneration trees less than 0.4 m in
height had the largest density and the smalles density could be found
among the trees of over 1.2 m high. In 2012, 2016, and 2018, regeneration
tree below 0.4 m high saw the densitynearly twice as many as that of the
total number of trees of the other 3 classified heights.

The average additional regeneration tree for the six years were the
highest in numberin permanent plot No IV (an average of 10,833 + 15.39)
and the lowest inpermanent plot No Il (an average of 6,481 + 20.03).
Average number of dead seelings in 6 years was the highest in permanent
plot No IV (7,963 + 8.96 on average), and the lowest in permanent plot No
I1(2,778 + 5.69).

In 2014 and 2018, the number of additional regeneration tree was
nearly twice as much as that of the dead ones. However, in 2016 the
number of additional, dead and classified height based change trees
showed a gradual reduction with classified heights. Annually, on average,
the number of dead regeneration tree at height of less than 0.4m reached
the highest (7,847 trees /ha).
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*Change of regeneration tree in classified heights

In the period of 6 years (2012 - 2018), in the high tree layer, the
number of dead trees have varied from 125 to 425 trees /ha, the number of
new/additional trees from 275 to 400 trees / ha. The number of classified
height based change trees has not been calculated as the high tree layer in
the study area was quite simple. In the regenerative seedling layer, the
number of dead regeneration tree has varied from 4,722 to 14,444 trees
/ha, and the number of new regeneration tree has ranged from 15,556 to
20,833 trees / ha, and the number of classified height change regeneration
tree from 3,333 to 8,811 trees / ha.
4.4.1.2. Natural restoration through gap regeneration

a) Change in species composition in gaps and biodiversity

- Regeneration density has rosen markedly from 2012 to 2018.
However, species composition of regeneration tree has seen little change
for 6 years. In general, the density of regeneration tree has increased from
500 trees /ha to 17,000 trees /ha.

- There was insignificant change in the composition of the species;
only minor change could be observed in the coefficients of composition of
the involved species.

- Shannon-Wiener biodiversity (H) index of the regeneration tree
layer in gaps varied between 0.00 - 2.00 (2012) and 0.00 - 1.98 (2018).
The fluctuation in biodiversity of regenerative species in gaps in 2012 and
2018 was unclear.

- The Rényi index of the regenerative layer in 15 gaps in permanent
plots in the four natural communities shows that for the gaps in each
natural community, only the gaps in the natural communities of B.
gymnorrhiza , R. stylosa , A. corniculatum and K. obovata, and the natural
community of A. corniculatum, K. obovata, R. stylosa and B. gymnorrhiza
experienced upward changes in species diversity of regenerative
regeneration tree from 2012 to 2018; the gaps in the other two natural
communities showed a downward trend in this regard.

*Similarity index (SI)

- The similarity between high tree layer and regenerative layer was
great (0.5-1) 1) in both study periods of time. This has shown the close
relationship between high tree layer and regenerative layer.

- The similarity between high tree layer and regenerative layer in
2012 and 2018 was great (=1), reflective of the fact that high tree layer and
regenerative layer in both study time was inheritably the same.

b) Change in regeneration tree density in gaps over years
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Regeneration tree density rose from 500 trees /ha to 17,000 trees /ha.
Only one gap showed that the density of regeneration decreased sharply,
from 2,000 trees /ha to 1,000 trees /ha. Of the four classified heights, H1
(<0.4 m) saw a considerable increase in density of regeneration tree, from
2,000 to 8,500 trees /ha on average; at H2 (0.4 < H <0.8 m), the density of
regeneration tree rose from 500 to 3000 trees /ha; H3 (0.8 < H <1.2 m)
witnesseda density increase from 500 to 3,000 trees /ha; the figure for H4
(>1.2 m) rose from 500 to 3,000 trees / ha and was fairly similar to that of
H3 height.
4.4.2. Succession trend of natural mangrove communities in the study
site

Through the analysis process, by combining the field investigation
methods, monitoring surveys on standard plots, permanent plots, analyzing
satellite images using drone equipment, we have built a diagram of
succession trend of mangrove communities on Dong Rui island. The
natural succession trend of mangrove species in the coastal area of Dong
Rui Island is found to be both primary and secondary.
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Figure 4.16. Diagram of the transect describing the succession
trend of natural mangrove communities in the Southeast, Dong
Rui island
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Figure 4.17. Diagram of the transect describing the succession
trend of natural mangrove communities in the northwest, Dong
Rui island
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Figure 4.18 Diagram of the transect describing the succession
trend of natural mangrove communities in the southwest, Dong
Rui island
(absence of pioneer stage)
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Research on the succession of natural mangrove communities NADs in
Tien Yen district, Quang Ninh province, Phan Nguyen Hong (1991) [13]
has shown that: the primaryprimitive succession stage in this area
hasexperiences 4 typical stages. So far, with the 3 trends of succession in
the study area (Figure 4.16, 4.17, and 4.18), in the Southeast region of,
Dong Rui island, the process of primary itive succession still consists of 4
stages; Another area is in the Northwest of Dong Rui Island, witnesses
there are three stages of primary itstage ive succession in spite of the
presence of , although there is still a pioneering stage, a mixed phasestage
and a final stage; Unlike the above two regions, in the southwest region of
Dong Rui island, there are only two stages of the succession process: the
mixed stage phase and the final stage, the absence of the pioneering
stagephase defect would ill be the beginning of the degradation of the
natural mangrove communities in in this area.
The natural succession trend in different areas of Dong Rui Island which is
of theoretical and practical significance provides the basis for proposing
solutions to restore successfully mangrove communities through natural
regeneration promotion or planting by selecting the mangrove species to
be planted suitable to each site conditions. Eroded areas require the study
on absence of the pioneer stage, application of techniques and technology
to reduce waves (such as building of soft walls for wave buffering with
bamboos, nets, etc.) to create favorable conditions for propagules and
regeneration tree of pioneer mangrove species such as A. corniculatum, K.
obovata or A.marina to regenerate on the newly formed and stable
mudflats.
4.4.3. Mangrove community change and land area in the study site
4.4.3.1. Map of mangrove community status

To determine the area of forest land as well as to assess changes in
status in the area, we have developed a map of forest area status in 2012
and 2018.
4.4.3.2. Change of land area in the study site for the period of 2012 — 2018
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Table 4.38. Matrix of mangrove vegetation change in Dong Rui commune for the period of 2012 — 2018

Unit: ha
Mangrove vegetation status in 2018
Mangrove .
community Tong
code 1 2 3 4 5 6 7 8 9 10| 11 12 | 13 14 15 16 17 18

11201 0.2 - - - - - - - - - - - - - - - - 120,3

2 | 11,7 |177,7| - - 10 | - | 14| - | 05 | - - - - - - - - - 192,2

3| - - 1167 - - - - - - - - - - 11| - - - - 117,8

4 1,0 | 07 | 1,7 |1978]| 44 | - - - - -1 07 | - - | 14 | - - - - 207,8

5| - 0,9 - 18 |1135| - - - | 04 | - - - - - - - - - 116,7

6| - - - - - | 757 - - - - 1352 | - - | 43 | - - - - 115,2

7| 45 | 51 - - 31 | - [904] - | 11 | - - - -1 02 | - - - - 104,2
Mangrove | 8 | - - - - - - - 122 - - | 58 | - - - - - - - 17,9
vegetation | 9 | 0,9 0,3 - - 0,4 - 7,1 - | 3576 - - - - - - - - - 366,2
status 10 - - - - - - - - - 4,5 - - - - - - - - 4,5
In2012 g | i - i - - - 493 - - [ |- - i - | 1504
12| - - - - - - - - - - - 234 - - - - - - 23,4

13| - - - - - - - - - - - - 440 - - - - - 44,0

14| - - - - - - - - - - | 51 | - - | 2168 - - - 1,0 | 2229

15 - - - - - - - - 08 | - - - - 1,0 {309 - - 32,7

16| - - - - - - - - - - - - - | 124 | - |2701| 240 | 11 | 3076

17 - - - 0,1 - - - - - - - - - - - 31 [1917,3| 185 | 1.939,0

18 - - - 0,9 - - | 04| - - - - - - | 31,7 - | 698 | 119 |4968| 8914

Total 138,0 | 184,8 | 118,4 | 200,7 | 122,3 | 75,7 | 99,2 | 12,2 | 360,4 | 4,5 | 196,0 | 23,4 | 44,0 | 550,0 | 30,9 | 342,9 | 1.953,2 | 517,5 | 4.974,0
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Map of mangrove flora in 2012 in Dong Rui commune, Tien Yen Map of mangrove flora in 2018 in Dong Rui commune, Tien Yen
district, Quang Ninh Province district, Quang Ninh Province
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Figure 4.22. Change in land and mangrove community area in Dong Rui
for the peiod of 2012 — 2018

In the period from 2012 - 2018, in the mangrove communities and non-

forest land in the study area, the area of the plantation communities of

R.stylosa and K.obovata increased the most (327.0 ha); the area of

agricultural land declined the most (373.9 ha); the other re are 4 other

mangrove communities and 2 other land statetypes, and the water surface

increaseds in area; the other 3 mangrove communities does nothave not

changed in area; 6 The remaining 6 mangrove communities and 2 other

land types states declined in area compared to 2012.

4.5. Proposed solutions to restoration and development of mangrove

communities in the study site

4.5.1. Basis for solution recommendations

- Selective inheritance of materials related to climate, hydrology,
geology, land, mangrove land status and mangrove forests in the study site;

- Findings of study and assessment of forest status, distribution,
structure, species composition, and growth of mangrove communities
mainly on Dong Rui island, Tien Yen, Quang Ninh;

- Results of survey and assessment of regeneration change and
capability of mangrove vegetation restoration in the study site.

4.5.2. Silvicultural solutions for restoration and development of mangrove
communities in the study area

Communities can potentially naturally recover; therefore, based on
the results of the study, solutions that have impacts on each natural
community have been classified, including: 1) zoned forest protection; 2)
zoned forest protection and natural regeneration promotion and 3) forest
protection and natural regeneration promotion combined with
supplementary planting

21



CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

1. Characteristics of floral vegetations in the study site: The species
composition of the higher vascular plants distributed in Dong Rui
include a total of 144 recorded species, belonging to 115 genera, 53
families and two phyla of Pteridophyta and Magnoliophyta. Of them,
there are 16 true mangrove species with 14 identified mangrove
communities on a total area of 2,129.6 ha. Species typical for the study
area are B. gymnorrhiza, R. stylosa, A. corniculatum, K. obovata and A.
marina.

2. Structural characteristics of high tree layers of some mangrove

communities in the study site:

The species composition of high tree layers was low in diversity; the
number of species inspecies composition varied from 2 to 6 species; B.
gymnorrhiza and R. Stylosa were dominant in many communities; the
average density of high tree layers was from 2,223 to 7,333 trees/ha;
canopy closure of high tree layers was from 0.36 to 0.83; average diameter
collar was 5.7cm; total height was between 1.4 and 2.8m; the canopy area
of trees was from 1.3 to 6.1 m?.

3. Trend of mangrove vegetation change: There are three trends of
succession in the study site. In the Southeast of Dong Rui island, the
process of primary succession consists of 4 stages: pioneer stage, mixed
stage, B.gymnorrhiza dominance stage and final stage; another area in the
Northwest of Dong Rui Island, witnesses three stages of primary stage
succession: a pioneer stage, a mixed stage and a final stage; Unlike the
above two regions, in the southwest region of Dong Rui island, there are
only two stages of the succession process: the mixed stage and the final
stage, the absence of the pioneer stage would be the beginning of the
degradation of the natural mangrove communities in this area.

Secondary succession trends to occur in abandoned shrimp ponds, found
mainly from the northeast of the island; tidal currents go over broken pond
banks, creating small water creeks in ponds; A.marina is a dominant
pioneer species.

4. Natural regeneration characteristics of mangrove communities:
including two forms of regeneration

- For natural regeneration under canopy of mangrove communities,
the density of regeneration tree ranged from 3,500-18,500 trees /ha with
the majority of thoseat height <0.8 m; regeneration tree at height >0.8 m
saw a density of from 333 to 3,000 trees /ha; species composition of
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regeneration tree included 2-4 species and was relatively similar to that of
higher tree layers.

For regeneration in gaps: 15 gaps were located in 4 permanent plots

representing four typical natural communities that have been monitored for
6 years. Most of the gaps were reduced in area due to natural regeneration
in gaps which partly fill the gaps: the average density of regeneration tree
was lower than that of regeneration tree under the canopy, fluctuating from
1,000 to 9,000 regeneration tree per hectare; like the regeneration under
canopy, species composition of regeneration tree in gaps was simple,
including from 1 to 5 species and quite similar to high tree layers; and
regeneration tree at height <0.8 m were high in density;the density
decreased with those at height of >0.8 m (300 - 3,500 trees /ha).
5. Natural restoration process of mangrove communities: In the
mangrove vegetation of Dong Rui commune, it is possible to take
advantage of natural recovery through the natural regeneration of
mangrove communities. The restoration occurs under canopy and in gaps.

- Regeneration tree under the canopy: species composition of high
tree layers and regenerative layers was relatively simple, with the
appearance of 1-4 dominant species; after 6 years, there have been
insignificant changes in species composition between high tree layer and
regenerative layer; the density of regeneration tree under canopy has
increased after 6 years, from 15,208 to 19,853 trees /ha; there has been an
increase in biodiversity of the community;

- Regeneration tree in gaps: the density of regeneration tree in gaps

fluctuated more significantly than those under canopy, from 1,000 to
20,500 trees / ha, increased sharply after 6 years; species composition in
gaps also ranged from 2 - 5 species of regeneration tree, highly similar to
species composition of high tree layer in both 2012 and 2018.
6. Proposed solutions to restoration of mangrove vegetation in the area
around Dong Rui island, Tien Yen district, Quang Ninh province:
Mangrove vegetations are capable of natural regeneration if they are not
influenced from the outside; so, the proposed solutions are zoned forest
protection, zoned forest protection and natural regeneration promotion and
zoned forest protection and regeneration promotion combined with
supplementary planting. These solutions are applied flexibly for different
types of natural communities depending on the characteristics of each
community.
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RECOMMENDATIONS

- It is necessary to continue studying, finalizing and supplementing
technical measures for rehabilitation and development of mangroves and
integrated technical solutions to restore and develop mangroves
vegetations in localities and the whole country with similar conditions.

- It is recommended to continue the rehabilitation, planting and
sustainable management of coastal mangrove ecosystems in Dong Rui
commune, raise awareness and build capacity of restoration, protection
and sustainable development of mangrove vegetations, biodiversity
conservation and climate change response, and improve livelihoods for
local people.
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