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LOI CAM POAN

Téi xin cam doan dé tai nghién citu trong ludn van ndy la cong trinh nghién
ciu cua toi duwa trén nhang tai lidu, sé lidu do chinh t6i ti tim hiéu va nghién cizu.
Chinh vi vdy, cac két qua nghién cizu dam bdo trung thuc va khach quan nhdt. Pong
thoi, két qua nay chua tirng Xudt hién trong bdt cie mét nghién cizu ndo. Cac sé liéu,
két qua néu trong ludn van la trung thic néu sai téi hoan chju trach nhiém truréc phét
ludt.

Tac gia luan van ky va ghi ré ho tén

Pham Vin Quang



Lol cam on!

Luén van thac si nay duoc thyuc hién tai Phong thi nghiém trong diém Pa dang
Sinh hoc va Méi truong bién, Vién Tai nguyén va Méi truong bién. Trong qua trinh
thue hién luan van, t6i d3 nhan dugc rat nhiéu su giup d& cua Lanh dao Vién va cac
can bo quan ly chuy@n mén va thiét bi dé hoan thanh nghién ctu nay.

T6i xin bay to 1ong biét on chan thanh va siu sic téi TS. Vii Manh Hing — ngudi
thay dang kinh da tan tinh chi day, huéng dan, truyén dat nhiéu kién thac quy béu va
dinh hudng cho toi trong qua trinh hoc tap, nghién ctiru khoa hoc hoan thanh luan van.

T6i ciing mudn giri 161 cam on dén cac thay, cd thuoc Hoc vién Khoa hoc va
Cong nghé Viét Nam di day cho toi nhitng kién thirc nén tang quan trong trong qué
trinh hoc tap tai Hoc vién.

Cubi clng, tdi xin chan thanh cam on gia dinh, ban bé va cac anh, chi, em ¢
Phong Sinh thai va Tai nguyén Thyc vat bién, Vién Tai nguyén va Méi truong bién
d3 luén dong vién, gitip d t6i trong sudt qua trinh hoc tap va 1am viéc vira qua. TOi
cling mudn g 161 cam on dén PGS. TS. Pam Duc Tién da chi bao va hd tr tdi trong

qua trinh thyc hién va hoan thanh luan van.

Tac gia luan van ky va ghi ré ho tén

Pham Vin Quang
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MO PAU
1. Ly do chon dé tai

Rung ngap man (RNM) 1a noi chuyén tiép gitta méi truong bién va dat
lién, mot sinh canh rat dac biét phan bb ¢ ving ven bién nhiét d6i va can nhiét
d6i. Pay 1a noi giao thoa gifta ngudn nudc ngot tir luc dia va nudc man tir bién,
dong vai tro quan trong d6i V6i ning suat ven bién va bién, bao gdm nghé ca,
méi trudng séng cua dong vat, gd va 1am san,... Do do, hau hét sinh vat séng
trong rirng ngap man c6 kha niang chéng chiu lai duoc sy thay d6i cua do man
va song duoc trén céac béi lay, thuong xuyén ngap nudc [1], [2]. Tuy nhién, sy
t6n tai caa hé sinh thai ndy dang bi de doa bai bién ddi khi hau, myc nuéc bién
dang va céc hoat dong ciia con nguoi, chang han nhu chat pha riing va chuyén
d6i muc dich str dung dat. Cac yéu td moi truong tac dong chinh téi rirng ngap
man & khu vuc cira song 13 @ man va bién do thay tricu [3].

D6 man 1a mot trong nhiing yéu té quan trong nhat anh hudng dén sinh
trudng va ning suat cdy ngap man. biéu kién do man trong méi trudng séng
anh hudng xau dén ca kha niang trao doi nuéc va can bang ion cua cac loai sinh
vat nhay cam. Nhu tiém nang nuéc trong dat thap trong diéu kién nhiém man
c6 thé 1am giam kha ning hap thu nudc cua thuc vat [4]. Ngoai ra, sy hap thu
va tich liiy ndng do cao cac ion natri trong mé cua cac loai nhay cam véi mudi
c6 thé gay ra nhiéu thay doi trong hoat dong cua enzyme té bao, qua trinh quang
hop va trao d6i chat [5]. Theo Nguy@n Hoang Tri (1999), rirng ngap man phéat
trién t6t & ving Miii Ca Mau véi ham luong mudi trung binh 12 22 — 26%o, khi
d6 man tang thi kich thuéc cay va sé luong loai giam [3]. Thuc vat ngap man
la nhitng loai cay chiu man (halophytes), ching c6 kha ning chéng chiu lai
duoc Vi moi trudng nudc man, ching ¢ nhitng dic diém thich nghi véi moi
truong nuéc man. Nhu 14 Mam bién (Avicennia marina) nho va day hon, 16p
biéu bi day hon, trong khi luc lap, ty thé va nhan biéu hién sung va phan huy
S0 V41 ¢ vung nudc nhat hon [6]. Kha nang thich nghi méi truong c6 do man
gitra cac loai cay ngap man la khac nhau [3]. Do vay, d6 man cé anh hudng
nhét dinh dén sy phan bé thanh phan loai cay ngap man.

Bién d triéu cling mot yéu anh hudng rd rét dén su phan b cua cay ngap
man [7]. Cac luu vuce séng c6 bién do triéu thap thi kha nang van chuyén tram



tich va nguon giéng kém, do d6 RNM phén bd trong mot pham vi hep. Chi
nhitng noi c6 bién d6 tridu cao trung binh, dia hinh phang thi cdy ngap min
(CNM) phan bé rong va sau vao dat lién [7]. Bén canh d6, bién do triéu ¢ cac
khu vire 13 khac nhau, do d6 thoi gian ngap triéu cua cay ciing khac nhau. Chinh
nhitng diéu kién ngap nudc khac nhau da dan dén do man cua nudc trong dat
tai cac ving triéu khac nhau [8]. Mic du, céc loai cay ngap man khong c6 quan
hé chung loai nhung chiing ¢6 nhitng dic diém gidng nhau nham thich nghi véi
cung diéu kién moi truong séng [9].

Do viy, cay ngap man phai c6 nhitng dic diém vé cau tric hinh théai va
sinh ly nham thich nghi véi nhiig diéu kién khac nhiét va thay doi thuong
Xuyén cua yéu té méi truong. Tuy nhién, cac nghién ciru trude day phan Ion
duogc thuc hién trén cay trong trong diéu kién phong thi nghiém, thir nghiém
nhitng nong dd mudi khac nhau cho cay. Van con han ché cac nghién cau lién
quan dén cay ngap man trong ty nhién voi do man va thoi gian ngap triéu thay
d6i hang ngay. Nghién ctu nay duoc thiét ké dé danh gia sy khéc biét vé cau
trdc quan thé va dic diém giai phiu co quan sinh dudng cua Ban chua
(Sonneratia caseolaris (L.) Engl.) d4i voi diéu kién méi trudong séng va thoi
gian ngap triéu theo dai triéu khac nhau.

Tai khu vuc RNM Bang La (P6 Son — Hai Phong), Ban chua (S.
caseolaris) 14 loai dugc trong pho bién nham tang dién tich RNM va lan ra bién
hang nam. Ban chua (S. caseolaris) 12 10ai chiém wu thé va phan bé trai dai trén
cac dai tridu tai khu vuc nghién ctru nhu: cao triéu, trung triéu, thap triéu [10].
Do vay, trong khudn kho dé tai luan van thac si, hoc vién lva chon dé tai Luan
van Thac si: ““Nghién ciru sy khac biét vé cau trdc quan thé va dic diém
giai phiu co quan sinh dwéng loai Ban chua (Sonneratia caseolaris) & cac
déi triéu khac nhau tai rirng ngap min Bang La, Hai Phong”’

2. Muc tiéu nghién ctru
-Panh gia dugc sy khac biét vé ciu tric quan thé caa loai Ban chua (S.
caseolaris) tai cac dé6i triéu khac nhau.
-Panh gia sy khac biét co quan sinh dudng cua loai Ban chua (S.
caseolaris) tai cac dé6i triéu khac nhau.



3. Ngi dung nghién ciu

Noi dung 1: Nghién ctru dic diém diéu kién tu nhién gitra cac déi triéu
c6 rirng ngap man phan bd.

Két qua nghién cau caa ndi dung nay gém cac dic diém tu nhién nhu
cau tric nén day, thoi gian ngap triéu, d6 man tai cac doi tridu khac nhau. Két
qua nay 1a co sé cho viéc danh gia su khéc biét vé cau tric quan thé va dac
diém giai phau co quan sinh dudng cua loai Ban chua (S. caseolaris).

Noi dung 2: Nghién ctu su khéc biét vé ciu tric quan thé cua loai Ban
chua (S. caseolaris) tai khu vuc Bang La.

Két qua nghién ciu ndi dung nay cho thay duoc su khac biét vé cau tric
quan thé nhu mat do phan bd, do che phu, chiéu cao phan tang, mat do cay con
tai cia lodi Ban chua (S. caseolaris) tai cac dai triéu khac nhau.

Noi dung 3: Nghién ctru khac biét vé diac diém giai phau mot s6 co quan
sinh dudng cua lodi Ban chua (S. caseolaris) tai cac déi triéu khac nhau.

Két qua nghién ciru noi dung nay sé cho thay duoc su khéc biét cia co
quan sinh dudng loai Ban chua (S. caseolaris) tai cac dai triéu khac nhau. Qua
d6 cho thay dugc nhiing thay d6i vé mit cau tric giai phau nham thich nghi su
thay d6i diéu kién ty nhién ¢ cac dai triéu khéac nhau.

4. Co sé khoa hoc va tinh thuc tién cia dé tai

Bao tén va phat trién bén viing hé sinh thai rirng ngap min da va dang
duogc coi nhu mét trong nhitng bién phap nham thich tng véi nhitng hé qua caa
bién doi khi hau [1]. Cung véi bién doi vé khi hau, thuc vat ngap man can phai
thich (g véi ap luc do su dao dong cua thuy triéu 1am thay doi tinh trang nhiém
man trong mot ngdy. Vi vay, cay ngap man thuong xuyén phai doi mit véi
nhitng bién dong vé do man va phai c6 sy thich nghi nhat dinh dé d6i phé véi
thach thac nay. Nhiéu thay do6i vé cau tric phan bé va hinh thai giai phau ring
ngap min 1a két qua cua su thich nghi caa thuc vat vai yéu to 6 mudi va loai
Ban chua (S. caseolaris) ciing khong phai ngoai I&. O Viét Nam, nhitng nghién
ctiu vé su khac biét gitra cau tric quan thé va hinh thai giai phau co quan sinh
dudng ¢ loai Ban chua tai cac dai triéu khac nhau con nhiéu han ché. Céc van
dé nghién ctru duoc giai quyét trong nghién ctu nay 1a cau tric quan thé va
hinh thai giai phau caa loai Ban chua (S. caseolaris) ¢ mdi tuong quan nhu
thé nao voi méi truong & cac doi triéu khac nhau.



Y nghia khoa hoc: Cung cap thong tin, sb liéu vé su khac biét vé dic diém
cau triic quan thé va giai phau hinh thai cua loai Ban chua (S. caseolaris) d6i
Vvéi cac déi trieu khéac nhau.

Y nghia thuc tidn: GOp phan cung cip thong tin, co sd dit liéu khoa hoc
quan trong cho viéc lya chon dia diém, diéu kién trong rirng ngap min dic biét
la cay Ban chua (S. caseolaris).

5. Nhirng dong gop cua luan van

Bo dit liéu vé cu trac quan thé va tiéu ban mo giai phiu co quan sinh
dudng loai Ban chua (S. caseolaris)..

Bao cao danh gia su khac biét vé cau trac quﬁn thé va dic diém giai phau
co quan sinh dudng loai Ban chua (S. caseolaris) & cac doi triéu khac nhau tai
rimg ngap man xa Bang La, quan D6 Son, Tp. Hai Phong.
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CHUONG 1. TONG QUAN TAI LIEU
1. 1. Tinh hinh nghién ciéu vé ciu tric quan x& cay ngap man & cac déi triéu
1.1.1. Trén Thé gisi

CAu trdc rung 1a mot khai niém dung dé chi quy luat sap xép té hop cua
cac thanh phan thuc vat trong hé sinh théi rimg ma qua dé cac loai c6 dac diém
sinh thai khac nhau c6 thé sinh sbng hai hoa va dat t6i sy 6n dinh tuwong d6i
trong mot giai doan phét trién nhat dinh cua tu nhién [11]. Thuc vat vi khéng
chuyén dong nén né tao ra cau tric dic trung cho quan xa. Véi cac quan xa
dong vat khong tao ra duoc cau tric caa quan x4, nd chi c6 thé thé hién dugc
trong trudng hop cia quan x& sinh hoc day bién sau [12]. CAu trlc ring bao
gom cau tric sinh théi, cau tric hinh thai va cau trdc tudi [13] cu thé:

- Cau trdc sinh thai: céng thuc to thanh, dang sdng va tang phién caa ring.

- Céu trtc hinh thai: dic trung 1a hién twong phan tang caa quan thé thuc
vit, co s& dé tao nén cau tric tang thu.

- Cau trac tudi: c6 lién quan chat ché vai cau tric vé mat khong gian.

Sy ton tai va phan bd va phat trién cua cay ngap min phu thudc vao cac
yéu t6 ty nhién. Cac yéu té tac dong dén sy hinh thanh va phaét trién cua cay
ngap man 1a nhiét do, thé nén, thay triéu va dé6 man [14]. Roberson va Alongi
(1992) d3 bo sung cac yéu té anh hudng dén cay ngap man nhu tinh chat dat,
khoang hiru dung, gid, hoat dong dong chay va song [15]. Theo Saenger (2002),
su phan b cua ring ngap man con chiu anh huong béi nhiét d6 va ¢ am [16].
Theo Wilkinson va Baker (1997) cho rang tan sé va thoi gian ngap triéu 1a yéu
t6 quan trong cho qua trinh phan bé thanh phan loai caa riing ngap man [17].

Ball va Pidsley (1995) da nghién ctiu anh huéng ciia do man trong dat dén
su phat trién cua hai loai thudc chi Ban (Sonneratia) cé lién quan chit ché voi
nhau 12 Sonneratia alba va S. lanceolata lién quan dén su phan bo khac biét
cua ching doc theo ¢6 man tu nhién theo mua. Két qua nghién ciru cho thay cé
su khéc biét gitra cac loai vé kha nang chiu man dua trén dic diém sinh truong
vén c6 cua hai loai. Trén thuc té, nhitng loai nay cho thay sy can bang rd rang
giita toc do tang trudng va kha niang chiu man véi S. lanceolata phét trién ¢ do
man 1&n téi 50% d6 man cua nude bién trong khi S. alba cd thé phat trién trong
100% nudc bién. Tuy nhién, ca hai loai déu cho thay sy tang truéng tbi wu khi
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nudi & mic 5% nudc bién. G d6 man téi wu, su phét trién cua lodi S. alba chiu
man tét hon, dugc do bang sinh khdi, chiéu cao va dién tich 14, thip hon mot
nira so vai loai S. lanceolata (chiu min kém hon). Két qua trén cho thay, S.
lanceolata s& 1a di thu canh tranh manh & do min t6i wu cho ca hai loai. Mat
khac, S. lanceolata khong thé phat trién hoic canh tranh & d6 min cao [18].

Theo Lugo (1974), dua trén mirc do thuy triéu va hé théng thoat nude da
chia rirng ngap man thanh cac dang sau: rieng ngap man ven bién (fringe forest);
ring ngap man ven sdng (riverine forest); ring ngap min dao hoic con
(overwash forest); rirng ngap man luu vuc (basin forest); rirng ngap man thiéu
dinh dudng (dwarf forest) [19].

Thuy triéu Ién xudng tac dong truc tiép dén moi truong song trong rung
ngap man. Khi thay triéu 1én s& mang luong 16n nude bién lam thay doi mot
phan hoic toan bo méi trudng nude tro [8n man hoac lg va khi thay triéu rat thi
nguoc lai. Thoi gian ngap triéu ty 1é thuan véi mac do 1am cho nuée man ngam
vao trong dat nhiéu hon. Bo man gay ra nhitng thay doi to 16n vé tinh chat cua
dat. Nong do mudi cao trong dat c6 thé dan dén mat do khdi 16n, do nén caa
dat, ciu trac dat kém, d6 phan tan dat sét va [op vo bé mit [18]. Ngoai ra, do
dan nuédc kém do do man gay ra cd thé can tré nghiém trong su xam nhap cua
nuéc, dan dén hiéu suat sinh truong kém va giam niang suat & thuc vat [19]. Su
tich tu mubi trong dat ciing c6 tac dong bat lgi dén quan x4 vi sinh vat dat va
hoat dong enzyme cua chang [20].

Ban chua (S. caseolaris (L.) Engl.), thuoc ho Lythraceae, 16p Hai 1& mam
(Magnoliophyta), nganh Hat kin (Magnoliopsida). Ban chua (S. caseolaris)
phan bd ¢ ving ven bién nhiét doi va & nhiét déi [1]. Su phan bd dia Iy cua
Ban chua tap trung ¢ cac nudc Pong Nam A, phia bac nudc Uc, An Do va Sri
Lanka (hinh 1.1) [20], [21]. Chung thudng phét trién manh ¢ vang c¢6 lugng
mua hang nim tuong d6i cao, nhiét d6 trung binh tir 20 - 27°C, pH tir 6,0 - 6,5.
Ban chua (S. caseolaris) séng chii yéu & khu vuc cira sdng trén ving béi triéu
[15]. Ban chua (S. caseolaris) duoc xem 14 lodi cdy ngap man tién phong ¢ céc
bai triéu méi hinh thanh [22], do bai chiing c6 hé théng ré nam ngang phat trién
gitip cdy ding vitng trén nén dat mém va hé thong ré tho (aerial root) phat trién



manh gilp cdy chdng chiu duwoc thoi gian ngap nudc khi tridu Ién.

Hinh 1. 1. Phan b6 caa loai Ban chua (S. caseolaris) trén Thé gioi

(Nguon: Sankara Rao, K., Deepak Kumar (2023)
https://indiaflora-ces.iisc.ac.in/herbsheet.php?id=11520&cat=13) [23]

Vé mat sinh thai, Ban chua (S. caseolaris) phan bé chu yéu ¢ ving cta

s6ng c6 do man thap hay doc hai bd séng phia trong dat lién, ving c¢6 do man
thap hon vai dat bun sau, diéu nay cho phép loai nay phat trién manh trong moi
truong nudc lo dén nudc ngot [24]. Theo Sukrit Tatongjai va cs. (2021), trén
thé giGi cd rat it nghién ctu chi tiét vé sy khac biét cau tric hinh thai giai phau
ctia co quan sinh dudng & cac doi triéu va ¢6 man khac nhau.

1.1.2. O'Vigt Nam

Tai Viét Nam, ciu trdc ring dugc hiéu 1a su sap xép céc té chuc noi bo
cac thanh phan thyuc vat trong hé sinh thai rimg, ma qua do6 cac loai c6 dic diém
sinh thai khac nhau c6 thé chung sdng hai hoa va dat t6i sy 6n dinh twong d6i
trong mot giai doan phat trién nhat dinh cua ty nhién. Cau trdc ring bao gom:
cau truc sinh thai (t6 thanh, dang séng), cau tric hinh thai (tang thir, mat do),
cau tric thoi gian (cau trac tudi — N/D1.3) [25].

CAu tric to thanh loai thay di theo timg khu virc khac nhau nham phan anh
cac loai wu thé trong khu vyc. Cau tric t6 thanh loai cau trdc riing ngap man &
ha luu séng Long Pai, tinh Quang Binh 14 7,95 Ban chua (S. caseolaris) + 0,83
Gia (E. agallocha) + 0,68 Su (A. corniculatum) + 0,51 Quao nudc (D. spathacea)
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+ 0,03 Vet tach (B. parviflora), Ban chua I loai chiém sé luong nhiéu nhat
(79,5%) c6 mat & tat ca cac vi tri va chiém uu thé trong to thanh [26].

CAu trdc phan tang cuaa ring ngap man theo chiéu thang dung khong c6
nhiéu tang, chi gdm mot dén hai tang g, rat it cay bui va cay than thao. Cau
trdc tang thir & quan xa RNM ha luu song Long Dai ¢6 3 tang: Tang 1: tang cay
Ban Chua, Gia cao vuot tan, tang 2: Ban chua, Gia, Quao cd chiéu cao thap
hon, ting 3: Tang dudi tan, gdm cay téi sinh ctia Ban chua, Gi4, Quao va mot
s6 cay bui nhu O 16, Rang...[26].

CAu tric tudi 1a ciu tric vé mat thoi gian, trang thai tudi tc caa céc loai
cay tham gia hé sinh thai rimg ngap man, su phan bd nay c6 méi quan hé chat
ché vai cau trdc vé mat khdng gian.

Phan Nguyén Hong va Hoang Thi San (1993) cho ring cac yéu té anh
huong dén su phan bd va sinh truéng cua cay ngap man tai Ca Mau bao gom:
khi hau (nhiét o, luong mua, gid, anh sang, may); tac dong cua cac yéu té thuy
van (thay triu, dong nude dai duong, dong nudc ngot); dd man; thé nén; dia
hinh; cac nhan té sinh hoc [7][27].

1.1.3. Pdc diém céu trac quan thé loai Ban chua (S. caseolaris) tai ven bién
Hdai Phong

O Viét Nam, pham vi phan b6 tu nhién cua S. caseolaris kéo dai doc theo
b bién tir phia bac dén phia nam cua dat nude va noé duoc cong nhan la loai
phan bé rong réi nhat caa chi Sonneratia [28].

Theo nghién cttu ctia Vit Manh Hing va cs. (2014), cau trdc phan tang cua
ring ngap man ven bién phia Bac bao gom 4 tang: Tang 1: 4 —8m, chu yéu la
Ban chua (S. caseolaris) tap trung phan b doc bo séng; Tang 2: 2 — 4 m: bao
gom Dudc voi (R. stylosa), Mam (Avicenia sp.), Trang (Kandelia obovata), Vet
du (Bruguiera gymnorrhiza); Tang 3: 1 — 2 m bao gom: C6c trang (Lumnitzera
littorea), SU (Aegiceras corniculatum), Trang (K. obovata); Tang 4: dudi 1 m:
la nhitng cay con tai sinh cua cac loai cdy ngap man hay Rang (Acrostichum
aureum) va mot sé loai co [10].

Theo két qua khao sat rirng ngap man Pai Hop cua Tran Hong Théi (2014)
cho thay c6 hai loai cay ngap min chu yéu 1a Trang (K. obovata) va Ban chua
(S. caseolaris) va 3 kiéu quan xa nhu sau: quan x& cay Ban chua (S. caseolaris)
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thuan loai, quan xa cdy Trang (K. obovata), quin x& cay Ban chua (S.
caseolaris) xen Trang (K. obovata). Sy phan tang trong ring cé ba tang sau:
tang vuot tan: cay ¢ chiéu cao trén 5 m; ting wu thé: cay cd chiéu cao tir 1- 5
m, tang cdy tai sinh 1 ndm: c6 chiéu cao tir 0,5 - 1 m, déu cd sy xuat hién cua
Ban chua (S. caseolaris) [29].

Hai Phong 1a mét trong cac dia phuong ven bién, vi tri dia Iy ven bién
mang lai nhiéu thuan loi vé phét trién kinh té, x4 hoi nhung noi day ciing thuong
Xuyén bi anh huéng do bo, séng bién gay ra. Khu vuc rieng phong ho ven bién
Bang La dai bon km, thudc du an: “Trdng rirng ngap man va giam thiéu rui ro
tham hoa” ctia Hoi Chit thap Po Viét Nam. Dy an duoc trong tai Bang La, Tan
Thanh va Pai Hop, véi 360 ha cay ngap man, va [a mot trong bbn hé sinh thai
rueng ngap man Ién ¢ Hai Phong [30].

1.2. Tinh hinh nghién ciru co ché chiu min & cay ngap man
1.2.1. Trén Thé gigi

Do man cao gay ra ca tic dong tang ap luc nudc va ap suat tham thau cao,
va hau qua caa nhimg diéu nay c6 thé 1a 1am chét thuc vat. Theo Hasegawa
(2000) cho rang té bao thuc vat ngay cang tra nén chuyén biét trong qua trinh
phat sinh ca thé va no 1a diéu kién can thiét cho kha ning chiu man cua thuc
vat. Cac phan ang tc ché cua cay chi yéu la do nong do Na+ va Cl cao trong
méi truong dat [31].

Nghién ctu vé rirng ngap min da cé nhitng tién bo dang ké trong nhiéu
nam qua va nd lec nghién cau cia cac nha khoa hoc vé co ché chiu min & ring
ngap min dang dan duoc hé 16 nhiéu thdng tin tha vi. Hiéu dugc co ché chiu
man & rirng ngap man va xac dinh cac gen chiu man tr rixng ngap man sé mang
lai nhirg phuong phap hiéu qua dé nhan gidng hoic bién doi gen cac cay trong
chiu man [5].

Thuc vat ¢ nhirng vung bi anh hudng bai do man tich tu lugng ion doc cao
hon, gdy ra cac bat thuong sinh ly khac nhau, bao gom: mat can bang ion, suy
giam hiéu suit trao doi khi, mat can bang noi méi trong nudc, ton thuong cac
khoang té bao [32]. TUy thudc vao co ché chiu man cia ring ngap man va cac
loai tham gia ngap man, cac nha nghién ciu da thong nhat chia thanh 3 co ché
thich tng voi mudi: (1) loai trir mudi; (2) tiét mubi; (3) tich Iy mudi [1], [33].
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Co ché loai trir mudi & céc loai ngap man (vi du Rhizophora spp., Ceriops
spp., Bruguiera spp., Lumnitzera spp., Excoecaria spp.) giup loai bo luong
mubi du thira bang co ché siéu loc xay ra & mang té bao ré caa té bao vo ndo
[34] [35][36]. Co ché nay dugc md ta la dp suit dugc tao ra & thuc vat do ap
Suit trong qua trinh thoat hoi nuéc 16n hon ap sudt tham thau trong moéi trudng
& ré, do d6 nude dugc hat vao.

Co ché tiét mudi diéu chinh nong d6 mudi bén trong bang céch tiét ra
lwgng mudi du thira qua cac tuyén trén 1a (Acanthus spp., Avicennia marina, A.
officinalis, A. alba, Aegiceras corniculatum va Aegialitis spp.). Theo Ye
(2005), kha nang chiu man cua ba loai cay ngap man tiét mudi theo thir ty giam
dan la A. marina, A. corniculatum, A. ilicifolius. Ca ba loai trén déu c6 su gia
tang tiét mudi cing véi su gia ting ctia d6 man [37].

Céc loai tich liiy mudi tich Iy nong do mudi cao trong té bao va mo cua
ching bang céach ¢6 Iap hiéu qua cac ion vao khéng bao trong la [21], [36].
Theo Clough (1984), nong d¢6 mudi cao trong cay ngap min duoc cho 1a dé gitr
ap suat tham loc cua té bao co gié tri thap hon thé nang nudc cua dat [38].

C6 nhitng loai c6 thé sir dung nhiéu co ché dé tranh bj tac dong bat lgi cua
d6 man. Bang 1.1. dudi day tong hop nhiing céng trinh nghién ctu trén thé gioi
vé cac co ché chiu min & cac loai thuc vat ngap man:

Bang 1. 1. Co ché chiu min & cac loai thyc vat ngap man

. Loai trir . .. .. ;
Loai L. Tiet muoi | Tich lily muoi Nguon
muoi
Acanthus
L + [37]
ilicifolius
Aegiceras
_ + + [37], [39]
corniculatum
Avi .
V|ce!1n|a . . . [37], [40],
marina [41]
Bruguiera
_ + + [42]-[45]
gymnorrhiza
Ceriops tagal + [35], [36]
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Rhizophora
P " " [38], [46]
mangle
Sonneratia
+ + + [21], [47]
alba
Xylocarpus
yloearp + [45]
granatum

Ngoai ra, mot trong nhiing co ché sinh hda quan trong gilp rirng ngap man
chéng lai tinh tham thau cao ctia mudi 1a sy tich tu cac chat hoa tan twong thich
[42]. Két qua nghién ctru ciia Csonka (1991) cho rang, cac chat hitu co c6 trong
lwong phan tir thap nhu dudng, mot sb axit amin va cac hop chat amoni bac
bén c6 lién quan dén su thich nghi cua cly voi d6 man [48]. Bé diéu chinh su
can bang ion trong khdng bao, té bao chat tich tu cac hop chét c6 khéi luong
phan tir thip duoc goi 1a chat hoa tan twong thich vi chung thay thé nudc trong
phan &ng sinh hda [31]. Céac chat hoa tan c6 nhiém vu hd tro can bang tham
thau gitp dong nuéc tiép tuc chay vao hoic giam dong nuéc chay ra [49].
1.2.2. O'Vigt Nam

Tac dong cua cac nhan té nhu dd man, tan suat ngap triéu, dé ngap triéu dén
hé sinh thai rimng ngap man duoc nhiéu tac gia trong nudc nghién cau (Nguyén
Hoang Tri,1999 [3]; Phan Nguyén Hong, 1999 [7] ; L& Tén Loi, 2011 [50].

Theo Phan Nguyén Hong (1999), cay ngap man thich nghi voi dé man cao
ciia moi trudng qua cac dic diém sinh 1y sinh thai thich nghi nhu: can bang
mudbi, can bang nudéc, chuyén hda cacbon [1], [7].

Kha ning can bang mubi thong qua 2 co ché: tich lily mubi trong cay va
tiét mudi ra ngoai, nhiéu thi nghiém cho thay céc loai ngap min sinh trudng
kém, la rung sém trong moi truong nudc ngot. Khi ¢ man moi truong ting
cao, cac loai cay ngap min chira mot luong mudi cao trong cac md, cac thanh
phan trong mé chii yéu 1a Na* va Cl-. Nong do mudi cao trong cay ngap man
gilp cay van cd thé lay nuéc tir moi truong ngoai do ap suat tham loc cua té
bao ¢6 gia tri thap hon thé nang ctia nudc trong dat [7].

Khi nong dd mudi trong khdng bao qua cao, mudi duoc dua dan ra té bao thu
gop cua tuyén tiét mudi va tiét ra ngoai. Nong ¢6 mudi trong moi trudng cang
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cao thi ndng do mudi trong mé 14 cang dam dic, tuyén tiét mudi hoat dong cang
manh dé tiét mudi ra ngoai [7].

Pé gitr can bang nudc, ap suat tham thau (1m) caa dich té bao phai co gia
tri thap hon ap suat tham thiu cia méi trudng, trong d6 ap suét tham thau cua
chat nguyén sinh la thanh phan chinh cua thé ning nudc trong md té bao [7].
Mai Si Tuin (1995) cho rang thé ning nuéc va ap suat tham thau cua ré, than,
14 ludn thap hon ctia méi truong [51].

D6 mian ting anh hudng manh téi qué trinh quang hop, dic biét ndng do
mudi trong té bao 14 cao s& ic ché phan tng téng hop céc chat [38]. Mai Si
Tuan (1995) nghién ciru trén cdy mam cho thay sy e ché quang hop ty I¢ thuan
Véi tang do man cua moi truong [51].

Theo Clough (2014) di xép hang do man tuong d6i cua cac loai cay ngap
man tai Bac Liéu, Ban trang (A. alba) c6 kha ning phan bd ¢ khu vuc c¢6 do
man tur 15 — 50 %o, trong khi Budc doi (R. apiculata) thich nghi véi do man tu
15 — 40 %o, Vet tach (B. parviflora) 12 10 — 35%o (hinh 1.2) [52]. Hau hét gi4 tri
vé d6 man cua dat rirng ngap man ¢ nhiéu khu vuc trén thé gisi déu dao dong
& mure trén 30%eo [53].

| A. marina, A. alba

| C. i:f&gar l

[ B. _n:ynmurhiza . |

B. ipa.rw'ﬁ'ﬂra |

e

| K. aande.!:

: :
E iL. racemaosa;
: |

R. ap |'|:“uI&:r&

| { R mucroriata

5. f;u'tla

D TLL T e b T N S e T T T L LLLLLLLEL [

5. caseolaris

| X n‘:mfmcensﬁs |

0 10 20 30 40 50 60

Hinh 1. 2. Xép hang chiu d6 man tuong d6i caa cac loai cay ngap man tai
Bac Liéu
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1.3. Tinh hinh nghién ciu vé hinh thai giai phiu cay ngap man

Nghién ctu vé hinh théi giai phau thuc vat 1a khoa hoc nghién ctu hinh
dang bén ngoai va cau tao bén trong cua co thé thuc vat. Nhiém vu co ban cua
huéng nghién ctu ndy 1a quan sat md ta hinh dang, ciu tao cta cac co quan,
cac mob va céc loai té bao hop thanh cac mo, dam nhiém cac chic ning khac
nhau trong doi séng cua cay [54].

Pé c6 thé thich nghi véi su thay doi r6 rét vé do man va bién do triéu, cac
loai thuc vat ngap min phai cé nhiing thay ddi vé phan bd, cau tric hinh thai
va giai phau phu hop véi diéu kién méi trudng khic nghiét. Bac diém hinh thai
va giai phau cia CNM dugc nhiéu nha nghién ctu quan tdm. Sy thich nghi cua
cac loai cdy ngap man da dugc nhiéu nha nghiém cau giai thich bang mot s6
dic diém hinh thai, sinh 1y, sinh hda va phan t [5]. T lau, dic diém giai phau
hinh thai cta rirng ngap man duoc nhiéu su quan tam nhu Henslow (1895) [55];
Warming (1909) [56], Tomlin son (1986) [21]; Kathiresan & Bingham (2001)
[57]; Grigore (2021) [58] ... Rung ngap man phat trién trén viing dat ngap man,
trong nude c6 do min dao dong va cd thé cao bang do man cta nudc bién [39].
1.3.1.Ré

Két qua nghién ciu caa Sandhya S. va cs. (2016) cho thay dac diém thich
nghi voi diéu kién ngap tridu va nén dat lay thiéu oxy trong dat nén mét loai
cay ngap man c6 nhitng hinh théi ré gidp ching c6 kha ning ho hap nhu: ré
banh vé (Xu - Xylocarpus granatum), ré ndi (Gia - Excoecaria agallocha), ré
chéng (Pudc doi - Rhizophora apiculata), ré chum (Pudc voi - Rhizophora
stylosa), ré gap hinh dau gbi (Vet di - Bruguiera gymnorrhiza va Vet try - B.
cylindrica), ré but chi (Ban chua — S. caseolaris) va ré nén (chi Mam Avicennia
sp.) [59]. Ré cua nhiéu loai cay ngap man khong tham nhap sau xuéng tang ki
khi, thay vao d6 cay tao nhiéu ré bén dé hd tro [57].

Cac loai CNM nho ¢6 bo ré hoan hao gitp chiing thich nghi sinh trurdng
va phét trién tét trong diéu kién moi truong 1ay man [60]. Theo Aksornkoae
(1993), ¢ cac chi nhu Puéc (Rhizophora) va Mam (Avicennia) ngoai nhitng ré
dic trung nhu ré chéng hoic r& hd hap moc nguoc 18n khoi mit dat con cé cac
ré sinh khi xuat phat tir cac nhanh, canh cing tham gia va chiic ning trao doi
khi [61]. Theo Armstrong (1980), cac nhu md c6 khéng gian khéng khi rong
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I6n cho phép van chuyén nhanh cac loai khi (vi du oxy, carbon dioxide,
ethylene va metan) [62]. Khi c6 thé duoc van chuyén khép ré dan dén tang hiéu
qua trao d6i chat, mac du diéu kién oxy bén ngoai ré trong dat thap [63]. Mot
s6 chi, chang han nhu chi Puéc (Rhizophora), loai bo mudi bing co ché siéu
loc xay ra & mang ré [34].

1.3.2. Than

Két qua nghién ciru ciia Vinoth R. va cs. (2019) cho thdy gd cdy ngap min
c6 nhitng diém ndi bat doc dao gitip chung chong chiu duge kha ning tham thau
cao clia nudc bién va sy thoat hoi nudc do nhiét do tang cao. Co nhiéu mach
modng khac nhau xuyén qua gb. Mat do ciia cac mach méng nay tir 32/mm? &
cdy Gia (Excoecaria agallocha) dén 270/mm™ & cay Su (A. corniculatum). Cac
mach gilp tao ra ap suit cao trong xylem do bé rong mach gidm nhe tao ra su
gia ting dang ké mot cach khong can ximg trong kha ning bao vé dong chay
[64].

1.3.3. L&

Két qua nghién ciru ctia Naidoo (2011) dé chi ra rang 14 & ving c6 do min
qua cao co kich thuéc nho hon, day hon, véi 16p biéu bi day hon va dién tich
14 thap hon rd rang 1a su thich nghi dé giam su thoat hoi nudc dudi ap luc cia
mudi cuc do [6],[65]. Pong thoi, 14 ¢ vang c6 d6 min qua cao cd nhimg thay
d6i vé hinh dang trong luc lap ctia 14 nhu su phong 1én ciia mang thylakoid va
su phan hily ctia cac phién hat va giita cac hat cling s& lam giam qua trinh quang
hop. Su trwong nd cia mang thylakoid dugc cho 14 do ndng 6 Na* trong 14 cao
[66]. Dé thich nghi véi d6 man cao, cay ngap man st dung két hop khac nhau
ctia ba co ché loai bo mubi: tich lily mudi trong cay, tiét mudi ra ngoai, can
bang nudc.

Theo Grigore (2008), dic diém noi bat nhat cua cac loai ngap man 1a 14
cua chiing gan nhu déu mong nudc: 14 day, nhiéu thit (chra cac mé chira nuée).
Diéu nay do luong nhya té bao doi dao va luong diép luc giam dan do do man
tang, nhung mot phan 1a do kich thudc nhé cua cac khoang gian bao. o day
cua l4 nay 1a do su phinh I&n caa cac té bao trung diép, chling trd nén to va tron,
c6 dang trong sudt khong mau, va duoc cau tao cha yéu 1a nuéc [67]. Nhu, cac
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loai thudc chi Céc (Lumnitzera) va chi Gia (Excoecaria) phat trién 1& mong
nudc dé tich tu nudce cd thé 1am lodng mudi trong khdng bao [21],[57].

Cay tiép xdc vai stress mudi lam giam mat do khi khéng, d6 dan khi
khong, hoat dong quang hop va ddng hoa carbon, nhung lam ting sirc dé khang
cua thit 13, do 6 1am giam hiéu qua hap thy anh sang caia hé théng quang hoc
(PS)-1 va PS-11. Ngoai ra, d man con tao ra su san sinh ROS trong cac bao
quan té bao nhu lyc lap, ty thé, peroxisome va noi chat ludi. Nong d6 ROS tang
cao c6 thé anh huong tiéu cuc dén qua trinh sinh truong va phat trién caa thuc
vat bang cach lam giam tong hop protein, pha hiy mang té bao, mat 6n dinh b
gen, va lam hong bo may quang hop [32].

Theo Sukrit (2021) phét hién cac té bao chira tannin da dugc quan sat thay
trong ré khi sinh, cudng 14, than va phién 14 caa thuc vat & nuéc min, nhung
khong tim thay trong ré khi sinh va phién 14 cua thuc vat & nudc ngot, do day
cua diép luc thip hon trong diéu kién nuéc man [68]. O Viét Nam, két qua nghién
cttu Pham Thi Phuong va cs. (2016) cho thay, & noi c6 do man cao, thoi gian
ngap triéu dai thi loai Ban chua (S. caseolaris) hinh thanh nhiéu ré hd hap, kich
thugc ré dai, co nhiéu I8 vo, ting ban day, c6 nhiéu té bao da, mé mém vo co
nhiéu khoang gian bao dé dam bao su vitng chac caa ré va thu nhan du oxy dé
cung cap cho cay [69].

1.4. Piéu kién tw nhién khu vuc nghién ciu
1.4.1. Piéu kién tw nhién

Bang La la mot phuong thuéc quan 6 Son, thanh phd Hai Phong, c6 vi
tri dia ly giap bién nén chiu anh hudng truc tiép tir cac con bio va thudng xuyén
ngap triéu. Tong dién tich 12 966,73 ha, s6 dan 1a 9606 nguoi (2019). Dia gidi
hanh chinh phuong Bang La phia dong gidp phuong Ngoc Xuyén va phuong
Van Huong, phia tiy giap huyén Kién Thuy, phia nam giap Vinh Bac B9, phia
bac giap phuong Minh Dc va huyén Kién Thuy [70].

Khi hau Bang La mang tinh chat dic trung caa thoi tiét mién Bac Viét
Nam: néng am, mwa nhiéu, c6 4 mia Xuan, Ha, Thu, Pong tuong dbi rd rét.
Mua dong ¢ Bang La khi hau thuong lanh va kho, nhiét d6 trung binh 1a 20,3°C;
khi hau mua hé thuong ndm mat va mua nhiéu, nhiét do trung binh khoang
32,5°C. Luong mua trung binh tir 1.600 — 1.800 mm/nam. Do nam st bién nén
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vao mua dong, Bang La 4m hon 1°C va mua hé mat hon 1°C so véi Ha Noi.
Nhiét d6 trung binh trong nam tir 23°C — 26°C, thang ndng nhat (thang 6,7)
nhiét d6 cd thé 1én dén 44°C va thang lanh nhit (thang 1, 2) nhiét do c6 thé
xudng duéi 5°C. P am trung binh vao khoang 80 — 85%, cao nhét vao thang
7,8, 9 va thap nhat la thang 1, thang 12 [71].

Bang La Ia khu vuc ven bién thugc chau thd sdng Hong hién dai c6 dia
hinh kha thoai, it bi chia cit phtc tap. Pia hinh dong bang it ddi nai va da goc
chim sau dudi vé mat. Pa dang sinh hoc kha cao va dat phd sa mau mé& cho
phat trién ndng nghiép. Vung bo thude diéu Kién sinh thai nuéc lg, bo bién it
bi chia cat phic tap boi cc lach triéu, bai, dao, co dang hoi 16i ra phia bién
[72].

Khu vuc Bang La — Dai Hop ¢6 4 km bo bién lai khong duoc che chan
nén hang nam khu vuc Bang La thuong xuyén chiu tac dong truc tiép tir cac
con bdo. Trong thoi gian dai dién tich ring ngap man tai day co nhiéu bién
dong lon. Tirnam 1997 dén 2015, bang ngudn vén caa chuong trinh 327 va su
gitip d& tai chinh cua Hoi chix thap do Nhat Ban, to chtc hanh dong phuc hoi
RNM Nhat Ban (ACTMANG) di trdng dugc 360 ha ring Trang (Kandelia
obovata) va Ban chua (Sonneratia caseolaris) tai Bang La [30], [73], [74].

1.4.2. Kinh té xa héi

Bang La la mot phuong méi cia quan D6 Son, ngudn thu ngan sach kho
khan nén dia phuong ludn chi dao quyét liét, khai thac ti da cac ngudn thu. Do
d6, két qua thu ngan sach trong nhiém Ky trén dia ban déu vuot ké hoach cap
trén giao, trong d6 thu thudng xuyén déu dat tir 100% ké hoach tro 1én, nam
2013, 2014 dat 110% ké hoach, diing top dau ctiia quan Do Son. La dia phuong
c6 truyén thong nudi trong va khai thac thity san, phuong Bang La duy tri nghé
khai thac thity san ven bo, trong d6 khai thac ngudn loi hai san tir rirng ngap
man thu hat nhiéu lao dong va tang thu nhap [75].
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU

2.1.1. Pia diém va théi gian nghién ciru

Dia diém nghién ciru: Rung ngap min khu vuc Bang La.

Pham vi nghién cau: Trén dién tich dat va dién tich rirng ngap man thudc
phuong Bang La.

Thoi gian nghién ciu: 6 thang (tir thang 8 ndm 2023 dén thang 2 nim
2024), chuyén khao sét thuc té vao thang 8, 9 nim 2023 va thang 1, 2 nim
2024,

2.1.2. Poi twong nghién ciru

Dbi tuong nghién cau: bao gom cac quan thé Ban chua (Sonneratia
caseolaris) (riing trong) va co quan sinh dudng cia cay Ban chua (Sonneratia
caseolaris), bao gom: ré thé va la. Trong cac quan thé Ban chua (Sonneratia
caseolaris) & Bang La, tac gia tap trung nghién cau 3 quan thé ¢ 3 doi triéu
khac nhau gém:

+ Cao triéu: Quan thé ring trong Ban chua (Sonneratia caseolaris) twong
ng Vai rimg c6 d6 tudi 16n hon 20 tudi.

+ Trung triéu: Quan thé riing trong Ban chua (Sonneratia caseolaris) va
Trang (Kandelia obovata) twong @ng vai rimg c6 do tudi 15 dén 20 tudi.

+ Thép triéu: Quan thé rung trong Ban chua (Sonneratia caseolaris)
tuong Gng Véi rimg c6 do tudi nho hon 15 tudi.

Do han ché vé thoi gian, nén tdi quyét dinh chon ré tho va 14 13 hai co
quan sinh dudng chinh trong qua trinh giai phau hinh thai ¢ cdy Ban chua. Hai
1y do @é t6i lya chon hai bo phan d6 1a: r& chiu anh huong tryc tiép bai ving
triéu va 14 noi quang hop chinh cua cay, do d6 gia thuyét dit ra, hai bo phan
nay chiu anh hudng manh nhét caa thuy tridu.

2.2. TAI LIEU VA PHUONG PHAP NGHIEN CUU

2.2.1. Tai ligu

- Dit lidu thu thap trong nhiing chuyén khao sat thuc té tai khu vuc nghién cau.
- Toéng quan va danh gia cac két qua nghién ciru trude day duoc cdng bd trén
cac tap chi khoa hoc trong va ngoai nudc.
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2.2.2. Phwong phdp nghién ciru

2.2.2.1. Phwong phdp diéu tra rirng ngd@p mgn

Dua trén tai liéu caa WWEF (2003) [76] va phuong phép diéu tra theo tuyén
cua S. Aksornkoae (1987) [77] theo d6 1ap céc tuyén khao sat vudng goc véi
duong bo va chay trai dai dén bo rimg ven song, cu thé 12 1ap tuyén khao séat
trai dai hét cac dai tridu caa rirng ngap man: cao triéu, trung triéu, thap triéu.

Trén céc tuyén khao sét rirng ngap man, tién hanh khao sat tai 6 6 tiéu
chuan (OTC) (10 x 10m) vao thoi diém nudce rong dé thuan tién cho viéc thu
mau. Tai mdi OTC tién hanh do dac céc chi sé: duong kinh than (DBH), chiéu
cao vt ngon (H), mat do cay, do tan che, s6 lugng cay Ban chua (S. caseolaris)
tai sinh trén dién tich (2m x 2 m) [78]. Vi tri khao sat duoc xac dinh bang thiét
bi dinh vi vé tinh Garmin Etrex 10.

Tién hanh do cac thong s6 moi truong tai khu vuc nghién ciru nhu pH
bang but do cam tay Adwa AD14 va do do man caa nudc bang but do do man
quang hoc Led Refractomer Vastocean.

Bang 2. 1. Bang téng hop sé lwong 6 tiéu chuan theo cac khu vuc nghién ctu

| Péi tricu Téng
Sinh canh Caotrieu | Trungtriéu | Thap trieu
O tiéu chuan 6 6 6 18
(10mx 10 m)

2.2.2.2. Phwong phdp xdc dinh thanh phan loai

Str dung phuong phap so sanh hinh thai dya trén cac tai liéu bao gom Cay
co Viét Nam cua Pham Hoang Ho (2003) [79]-[81]; Rung ngap man Viét Nam
cua Phan Nguyén Hong (1999) [7]; Phan loai hoc thyc vat ciia V& Van Chi va
Duong Buc Tién (1978) [82].
2.2.2.3. Phwong phdp thu mdu va xi¢ Iy mdu ngoai thure dia
- Thu thap hai mau tir nhitng cdy moc & viing bién Bang La céc vi tri theo so
dd theo so @6 hinh 2.1.
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Hinh 2. 1. Ban d6 cac diém khao sét
(hinh a: Ban d6 phan bd rirng & Viét Nam; hinh b: ban d6 khu vuc Bang La ty 18 1:33000)

Bang 2. 2. Toa do cac diém khao sét

Pidm Toa do piém Toa do piém Toa do
1.1 | 20°41'40.56"N - | 2.1 | 20°41'5441"N-| 3.1 20°41'58.38"N -
106°44'52.80"E 106°45'21.02"E 106°45'35.07"E
1.2 | 20°4144.77"N- | 2.2 | 20°41'59.61"N-| 3.2 20°42'00.32"N -
106°44'50.32"E 106°45'17.88"E 106°45'33.20"E
1.3 | 20°41'4858"N - | 2.3 | 20°42'12.78"N-| 3.3 20°42'05.47"N -
106°44'47.76"E 106°45'10.04"E 106°45'30.17"E
1.4 | 20°41'52.61"N- | 2.4 | 20°42'16.16"N-| 3.4 20°42'09.90"N -
106°44'44.97"E 106°45'09.25"E 106°45'27.98"E
1.5 | 20°41'5740"N- | 2.5 |20°4220.26"N-| 35 20°42'12.67"N -
106°44'40.71"E 106°45'05.25"E 106°4526.03"E
1.6 20°42'4.06"N - 2.6 | 20°4226.12"N - | 3.6 20°42'19.72"N -
106°44'35.50"E 106°45'05.35"E 106°45'21.22"E

Co quan sinh dudng (r& thg, 14) cua loai nghién cau dugc tién hanh quan
sat, md ta, do dac vé: hinh théi, chiéu dai ré, phién 14; d6ng thoi chup anh céc
loai nay trong diéu kién tu nhién. Cac co quan sinh dudng duoc thu thap theo
phuong phap duoc md ta bai Klein va cs (1979) [83]. Mau dugc bao quan trong
diéu kién va cho vao bao nhuya mang vé phong thi nghiém dé bao quan va
nghién cuu.
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2.2.2.4. Phwong phap nghién ciru trong phong thi nghiém [84]

Chon mdu: Mau ré, 1a Ban chua (S. caseolaris) phai gi & dugc tuoi.
Déi véi mau vat 1a 14 thi hinh dang 14 phai con nguyén ven, chon nhiing 14
khong gia qua nhung cling khong non qua (14 banh té). Mau thu duoc bao quan
trong moi truong mat, tranh mat nuéc do kho héo va dugc tién hanh cit sém
nhat..

Cdc budc cat mau véi may cat dwoc tién hanh nhir sau:

+ Chuén bj ca rét: Dung dao bai got mét ca rét hinh hop chir nhat, dai 2 —
3cm, sao cho vira khit 5ng may cat. Ché d6i 16 ca rét nay theo chiéu doc thanh
2 ntra déu nhau.

+ Cé dinh mau vao cét ca rot: Cu ca rét duoc ché d6i. Kep mau can cit
vao gitra 2 miéng ca rét sao cho cu ca rét giir dugc nguyén hinh tron trude khi
cho vao dng ciia may cat.

+ Cat tiéu ban: Mau duoc cat bang May Cat Lat Tiéu Ban Tu Dong Amos
AEM 480. Céc k¥ thuat dugc thy hién cu thé nhu sau: Bé mat phang caa ludi
dao ap sat v4i mit phang caa may cat, nghiéng mot goc 45° va bat may cét, cit
qua ca rét. Bé mau khong bi v khi cét, & tirng bo phan sinh dudng ma cét voi
kich thuéc phu hop: ¢ ré thé cat véi kich thude 50 pum, phién 14 cit véi kich
thugc 40 pm, cudng la cat ¢ kich thuéc 30 pum.

+ Lya chon tiéu ban: Dung kim choi 16ng gat cac tiéu ban da cat ngay vao
dia petri c6 sin nudc cat. Tiéu ban cat duoc lya chon phai dam bao tinh toan
ven cac phan mo té bao, cac Iép mé dugc phan tach rd rang. Tiéu ban duoc lua
chon dudi kinh soi ndi Nikon SMZ800N.

+ Nhuom tiéu ban: Mau sau khi d3 rtra sach, nhuém tiéu ban mau xanh
bang dung dich xanh Methylen. Thoi gian tir 5-30 gidy. Rira sach mau tiéu ban
3 lan bang nudc cat. Sau d6, nhudém mau doé bang cadch ngdm mau vao dung
dich d¢o6 Carmin khoang 30 phdt. Rara sach mau 3 1an bing nudc cat.

Chup danh tiéu ban: Tiéu ban sau khi dugc nhuom, duoc 1én kinh theo
phuong phap giot ép: Nho vao giita lam kinh 1 giot chat long (nuéc, glycerin,
V.V.), tiéu ban dugc dat 18n giot chat long va nhe nha day lamen kinh tranh bot
dudi kinh. Tiéu ban dugc chup dudi kinh hiém vi két ndi may tinh Kruss
MBL2000-T.
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2.2.2.5. Xa ly théng tin hinh @nh kinh hién vi bang phan mém

Mat do va sé luong md duge do, dém bang phan mém ImageJ vesion:
1.49u trén hinh anh chup tiéu ban.
2.2.2.6. Ung dung xac sudt thang ké

Str dung Anova mot yéu té (do tin cay 95%) trong so sanh su khac biét
cua cac nhan té (mat do ré, chiéu cao ré, kich thudc 14, md giai phiu hinh
thai,...) c6 bi anh huang boi cac déi triéu khac nhau hay khéng, nham xac dinh
¥ nghia thong ké cua nghién ctu.

Budc dau xac dinh cac kich thude cac té bao trong co quan sinh dudng c6
bi anh hudng tir cac déi trieu khong.

Pit gia thuyét Ho: Céc té bao trong co quan sinh dudng ¢ cac dai triéu 1a
gidng nhau.

+ Truong hop 1: Néu F < Ferit hoac P-value > 0,05, chap nhan Ho, két
luan cac té bao trong co quan sinh dudng khong bi anh huong bai cac dai tricu
khac nhau.

+ Trudng hop 2: Néu F > Ferit hoic P-value < 0,05, bac bo Ho, két luan
C4C té bao trong co quan sinh dudng bi anh huong béi cac dai tridu khac nhau.
2.2.2.7. Tinh toan céac chi sé da dang sinh hec

+ Chi s6 gia tri quan trong I\VI (Important Value Index)

Puoc &p dung dé biéu thi cau triic, mdi tuong quan va trat tu vu thé gitra
cac loai trong mot quan thé thuc vat. Chi sé nay biéu thi tét hon, toan dién hon
S0 Vi cAc gia tri don 1é nhu: mat do, tin xuat, 6 wu thé... Chi sb IVI caa mdi
loai dat gi4 tri toi da 1a 300 chi ¢ duy nhat loai cay do.

Phan tich cau tric to thanh ring théng qua chi tiéu VI (Importance
Value Index of species) (%) thong qua 3 dai lugng theo Curtis and Mclntosh
(1951) [85] vai cong thire duoc xac dinh nhu sau:

IVI = RD + RF + RBA

Trong do:

- IVI: Chi sb quan trong cua loai;

- RD 1a mat d¢, cho biét s6 luong ca thé trung binh caa loai trén mdi o
tiéu chuan, duoc tinh theo cong thuc

Tong so ca thé cta loai xuat hién & cac OTC

Matdo = > .
ardo Tong s6 cac OTC nghién ctru
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o N Mat do cua loai nghién ctru
Mat do twong doi (RD)% = — —_— —x 100
Tong s6 mat do cua tat ca cac loai

- RF 14 tan xuat cho biét s lwong céc 6 nghién ciru ma trong d6 co loai
nghién cau xuat hién.

S6 lwong cac 6 mau c6 loai xuat hién

Tan xuit = — —
Tong so6 cac OTC nghién ctru

Tan xuit twong doi (RF)%

Tan xudt xuit hién ctia mot loai nghién ciru 100
= X

~ Téng s6 tan xuit xuit hién ctia tit ca cac loai
- RBA 14 dién tich tiét dién than, cho biét dién tich mat dat thuc té ma
cac cé thé cua loai chiém duge dé sinh truéng phat trién trén mot hién truong
cu thé duoc tinh theo cong thic:
3.1416 x (DBH)2
4

Dién tich tiét dién thin ciy =
Dién tich tiét dién twong déi (RF)%

Dién tich tiét dién cuia loai
x 100

Tong dién tich tiét dién cta cac loai

Két qua IVI caa mdi loai trong quan x& duoc sir dung dé xay dung cong thuc
t6 thanh cua quan x4 do.

+ Xac dinh dang phan bb khong gian A/F (abundance/ frequency): Ty Ié
AJF la ty so giita d6 phong phu (A) va tan suat (F) caa mdi loai duoc sir dung
dé xac dinh céc dang phan bé khdng gian cia loai d6 trong quan xa thuc vat.

+ Chi s6 mic do chiém wu thé Cd (Concentration of Dominance) dugc

xac dinh theo cbng thuc:
n

cd = Z:(Nﬁi)2

i=1
Trong d6: Cd 1a chi s6 mirc 6 chiém wu thé hay con goi la chi s6 Simpson;
Ni 1 sb luong cé thé/ IVI cua loai thir i; N & tdng s6 s6 luong ca thé/ IVI cua
tat ca cac loai trong khu vuc nghién cau [74].
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+ Chi s6 twong dong SI (Index of Similarity hay Sorensen’s Index) duoc
tinh theo cong thuc:
Si=2C/(A +B)
Trong d6: C 1a s6 lugng loai xuat hién ¢ hai khu A va B; A 1a sb luong
loai & khu vuc A; B 1a sb lugng loai ¢ khu vuc B [86].
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Piéu kién tw nhién giira cac déi triéu cd rirng ngap min phan b
3.1.1. Piéu kién tw nhién méi trwong séng ciia Ban chua

Két qua diéu tra dic diém méi trudng sdng cua Ban chua (S. caseolaris)
tai rirng ngap man Bang La duoc trinh bay trong bang 3.1.

Bang 3. 1. Bic diém méi truong sdng cua Ban chua tai cac déi triéu

piém | Thang | Nhiét pH Po min
Mua | Khuvuc . . . .
khao sat do do (°C) | nwéc | nwoc (%o)
Cao triéu 15 | 02/2024 | 18 7.1 18
Mua | Trung 17,5
) . 13 | 02/2024 7.3 21
khé | trieu
Thiptridu| 1.1 | 02/2024 | 17 75 25
Cao tridu 15 | 082023 | 30 7.0 8
Mua | Trung 29
N 1.3 | 08/2023 7.1 10
mua | trieu
Thiptridu| 1.1 | 08/2023 | 295 7.2 12

Do pH (tir 7,0 — 7,5) tai cac diém it c6 su thay doi nhiéu do thuy triéu Ién
xuéng mdi ngay. D6 man co su thay d6i theo mua, trong mua kho d6 man cé
thé 1én dén 25%o tai d6i thap triéu. 6 man giam xudng con 8% tai déi cao
triéu trong mua mua, cung véi lugng nudc ngot chay tir dat lién ra, do man tai
day co thé giam manh hon nira trong nhitng ngay nudc triéu rat manh.

Mic di khu vie Bang La la khu vuc bién ho khong c6 dao che chan phia
ngoai nhung do hoat dong cia song Vian Uc nén khu vyc nay hang nim nhan
duoc lugng 16n ngudn nudc ngot. Chinh vi vay, dé min cao nhat trong khu vuc
ghi nhan duoc la 25%o., trung binh 21,3%o vao mua kho va 10%o vao mua mua.

Vi diéu kién vé do min nhu trén 1a rat thuan loi cho su phét trién cua loai
Ban chua (S. caseolaris). Tuy nhién, nhiét d6 xudng thap vao mua dong s& han
ché sy phat trién caa Ban chua (S. caseolaris). Theo quan sat thi hau hét 14 cay
Ban chua (S. caseolaris) bi rung hét khi vao mua dong.



3.1.2. Thanh phdn loai thec vdt ngap mégn

Két qua khao sat tai Bang La dd xac dinh dugc 20 loai thuc vat ngap
man, thudc 19 chi, 15 ho thuc vat ¢ mach (bang 3.2). Trong d6, xac dinh 8 loai
thuc vat ngap man chi yéu (chiém 40% tong sb loai TVNM ) va 12 loai tham
gia ngap man (chiém 60% tong sb loai TVNM) .

Bang 3. 2. Thanh phan loai thuc vat ngap man ven bién Bang La

STT Tén khoa hoc Tén Viét Nam D,? ne 1:101 cong
: ) song song dung
I  CAC LOAI THUC VAT NGAP MAN CHU YEU
Polyphodophyta Nganh Dwong xi
Pteridaceae Ho Rang
1 Acrostichum aureum L. Rang dai Dx 3 4,57
Magnoliophyta Nganh Ngoc lan
Acanthaceae Ho O rd
2 Acanthus ilicifolius L. O r6 hoa tim C 2,3 1,57
Aviceniaceae Ho Mim
3 Avicennia marina (Forsk) Vierh. Mam bién G 1,2 3,7
Myrsinaceae Ho Pon nem
4 Aegiceras corniculatum (L.) Blanco. Sa G B 123 145
Rhizophoraceae Ho Pudc
5 Kandelia obovata (L.) Druce Trang G 2 2,35
6  Rhizophora stylosa Griff. Dudce voi G 2,3 2,5
Sonneratiaceae Ho Bin
7 Sonneratia apetala Buch-Ham G 2 2,5,7
8  Sonneratia caseolaris (L.) Engl Ban chua G 2 1,2,45
Il CAC LOAI THUC VAT THAM GIA RUNG NGAP MAN
Annonaceae Ho Na
9  Annonaglabra L. Na bién G 3 1,2,5
Arteraceae Ho Cic
10  Pluchea pteropoda Hemsl. ex Hemsl ~ Co lic C 3 1,7
11  Wedelia biflora (L.) DC. Cuc hai hoa C 3 1,7
12 Tridax procumbens L. Co6 mui C 3 1
Combretaceae Ho Bang
13  Terminalia catappa L. Bang G 3 1,3
Convolvulaceae Ho Bim bim
14 Ipomoea pes-caprae (L.) Mudng bién L 3 1,4,5
Fabaceae Ho Piu
15  Derris trifoliata (L.) Lour. Cboc kén L 2,3 1,7
Cyperaceae Ho Coi
16  Cyperus malaccensis Lam. Coi C 2,3 7
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Dang Noi Cong

STT Tén khoa hoc Tén Viét Nam £ P
: ) song song dung
Malvaceae Ho Bong
17 Hibicus tiliaceus Tra lam chiéu G 3 1267
Poaceae Ho Lua
18  Cynodon dactylon (L.) Pers. Coga C 3 4
19  Paspalum vaginatum Sw. Co san sat C 3 4
Verbenaceae Ho Cé roi ngua
20  Clerodendrum inerme (L.) Geartn. Ngoc nir bién B 3 47
* Cha thich
Dang séng Cong dung Noi song
G — Than go 1 - Nhém cay lam thubc 1 - Céc bai bun dang hinh thanh,
B — Than bui 2 - Nhém c@y cho gd cai | phan 16n ngap nudc, khi noi 1én
dB — Dudi bui 3 - Nhém cay an dugc con chiu tac dong caa séng bién
L — Than leo hoic bod 4 - Nhém cay lam thire an | (khu vuc thap triéu)
C — Than c¢6 bo, cho gia suc 2 - Ving noi dat ngap triéu, tu
Dx — Duong xi 5 - Nhém cay bao vé dé va | nhién déu dan (khu vuc trung

chin séng, gi6, x6i mon dat | tricu)

6 - Nhom cay trong lam | 3 - Ving dat cao, ven bd dé, noi
canh chi bi tac dong khi triéu cuong
7 - Nhém cay c6 cong dung | (khu vuc cao triéu)

khac: cho soi, lam dd thu
cong my nghé, nudi ong...

Thanh phan loai thuc vat tai khu vuc nghién ctu da dang, tuy nhién cac
loi tap trung & khu vuc béi triéu cao it bi anh huang boi thay tridu. Két qua
nghién ctu s6 luong lodi TVNM tai khu vac Bang La 1a phu hop véi voi két
qua ghi nhan tai khu vuc ven bién Hai Phong nhu tai Bach Pang, Quang Ninh
(20 loai TVNM thuoc 14 ho) va Phu Long, Hai Phong (18 loai TVNM thudc
13 ho) [V.M.Huing]. So sanh véi L& Xuan Tuan va cs (2014) c6 két qua nghién
ctru thanh phan loai thuc vat ngap man tai Dai Hop 1a 4 loai TVNM cha yéu va
12 loai TVNM tham gia, c6 thé thay hai khu vuc nay c6 sb lwgng va thanh phan
loi twong doéng nhau.

3.2. Céc cau trdc quan thé Ban chua tai ven bién Bang La

Khu vuc rimg ngap man Bang La 14 riing Ban chua (S. caseolaris) va
Trang (K. obovata) trong theo Du &n trdng rirng ngap man — giam nhe rai ro do
hoi chit thap @6 Nhat Ban tai tro tr nam 1997-2015 [87]. Chinh vay, ring ngap
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min Bang La hai loai chiém wu thé 12 Ban chua (S. caseolaris) va Trang (K.
obovata). Bé danh gia duoc sy khéc biét giira cac quan thé Ban chua tai khu
vuc nghién ciu, nghién ctru nay xac dinh cau tric quan x4 caa ring ngap man.

Hinh 3. 1. Dy an trong riing ngap man — giam nhe rui ro tai Bang La

3.2.1. Quan xa raeng tréang Trang (Kandelia obovata) — Puéc voi
(Rhizophora stylosa)

Quan x& nay la ring trong tir trude nam 2000 dwoc xép vao nhém ring ¢6
do tudi trén 20 tudi (>20 tudi). Quan xa ring > 20 tudi nay hién phan bd doc theo
bo dé vai chiéu rong khoang 400 m tir bo dé ra bién, véi nén day bun sét cing,
nhiéu diém khong thuong xuyén ngap triéu. Do man vao moa kho 13 18%o (thang
2), vao muia mua 13 8% (thang 8). Quan xa nay c6 thanh phan loai da dang nhat
trong 3 quan x& nghién ctu, khi ¢ su xuat hién caa 20 loai thyc vat ngap man.

Tir s6 liéu thu duoc vé chiéu cao cdy co thé chia quan x& ¢ day thanh 4
tang: tang gd 1: Ban chua (S. caseolaris) cao 6m va duong kinh 15 cm; tang gd
2: Cay Trang (K. obovata) duong kinh va chiéu cao trung binh 1a 3,5 cm va
3,5m; Pudc voi (R. stylosa) duong kinh 3-5 cm va chiéu cao 3,5 m chiém vu
thé; tang bui: O r6 (A. ilicifolius), Rang (A. aureum) va Co luc (P. pteropoda);
tang co: bao gom cac loai thuoc ho Lla (Poaceae). Khu vyuc nay thudc viing
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triéu cao, nhiéu loai cay tham gia ngap min da di chuyén dén sinh séng va phét
trién nén rirng nay da c6 xuat hién mot sé loai rieng ngap man nhu Coc keén (D.
trifoliata), Na bién (A. glabra) va Mudng bién (1. pes-caprae) phan bé sat chan
dé. Mac du, da co su phan b da dang vé thanh phan loai cay ngap man trong
khu vuc nhung Trang (K. obovata) van 1a loai chiém wu thé. Quan x& nay do
che phu rimg 1én dén 85%.

Dua trén két qua V1, céng thic to thanh loai cta quan xa thuc vat nay la:

CT 1: 26,25B + 64,93T + 2,430 + 3,95D + 2,44S
Trong do: B: Ban chua; T: Trang; O: O ro; b: Budc; S: S

Dua trén cong thuc to thanh trén, ta ¢d thé thdy gia tri quan trong caia Ban
chua (S. caseolaris) chiém 26,24 %, chi ding sau Trang (K. obovata). Tuy
nhién, céc ca thé Ban chua tai day phat trién rat kém, cho thay rang diéu kién
tu nhién tai khu vuc ndy khong thich hop cho su phét trién caa Ban chua (Hinh
3.2). Thay vao d6, ngay cang c6 nhiéu loai thuc vat tham gia ngap man phét
trién. Qua két qua cau triic quan xa trong quan xa nay cho thay, quan thé Ban
chua (S. caseolaris) tai day mac du khéng chiém wu thé trong quan xa nhung
cling 1a cAu thanh quan trong. Céc ca thé Ban chua (S. caseolaris) phan b rai
rac, & d6 cac ca thé déu co kich thudc 16n va hiém khi ghi nhan ca thé cay Ban
chua (S. caseolaris) con.

Pay 1a khu vuc cao tridu véi nén day cting chinh vi vay nén khong cé diéu
kién cho cay con Ban chua (S. caseolaris) phat trién. Hon nita, d6 phu cua
Trang (K. obovata) tai day 1a rat Ion nén cay Ban chua (S. caseolaris) con khéng
thé canh tranh dugc anh sang.

Hinh 3. 2. Quan x4 thuc vt ngap man c6 do tudi trén 20 tudi
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(Hinh anh dugc chup tai diém 1.6 trong ban db khao sét, toa d6 20°42°8.51”N
—106°44°32.67”E, ngudn anh: Pham Vin Quang)

3.2.2. Qudn x& rang tréng Ban chua (Sonneratia caseolaris) - Trang
(Kandelia obovata)

Quan x4 nay 1a rirng ngap man trong tir ndam 2000 dén 2008 duoc tac gia
Xép vao nhém rimg c6 do tudi tir 15-20 tudi. Két qua khao sét cho thay cac loai
phan bd chinh trong quan xa cha yéu Ban chua (S. caseolaris) va Trang (K.
obovata). Quan thé trang trong c6 duong kinh 1-2 cm va chiéu cao tir 0,5 dém
1,5m va phan b rai rac. o man vao moia khd 1a 21%o (thang 2), vao miia mua
1a 10%o (thang 8), vai nén day bun mém, ngap tricu thuong xuyén trén 30 cm
so véi mat dat (Hinh 3.3). Quan xa TVNM & day chia thanh 3 tang: ting gd 1
chi c6 Ban chua véi chiéu cao trung binh 7-11 m, duong kinh 10-20 cm; tang
g6 2 ¢6 Trang voi chiéu cao 0,5-1,7m, dudng kinh 1 cm; tang bui c6 cay O rd
(A. ilicifolius) c6 chiéu cao dudi 1 m.

Cong thic t6 thanh loai & quan x& nay Ia:

48 58B + 51,42T

Theo cdng thuc trén, Ban chua (S. caseolaris) va Trang (K. obovata) 1a 2
loai chiém wu thé lan luot véi ty 1 12 48,58% va 51,42%. Khu vuc trén c6 su
xuat hién cua mot s6 loai khac nhu Su, mam, 6 rd, rang. Tuy nhién ty I¢ quan
trong cua céac loai nay khéng quéa 5% nén khong c6 trong cong thuc to thanh
loai. Qua d6 cho thay quan thé Ban chua (S. caseolaris) ¢ ddy da chiém wu thé
cao, mac du sé lugng ca thé Ban chua (S. caseolaris) khéng 16n hon so véi s6
lugng ca thé Trang (K. obovata), nhung quan thé Ban chua (S. caseolaris) ghi
nhan nhiéu ca thé c6 kich thudc 16n va ¢ nhiéu cay Ban chua (S. caseolaris)
con dudi c4c tan cay (hinh 3.3).

Pay 1a khu vuc trung triéu, nén day ban mém, c6 16p bun khoang 5-10 cm
trén bé mat tao diéu kién cho céc cdy con phat trién. Noi day thuong xuyén co
nudc ngap triéu khi triéu 18n nén mot s loai cay khdng c6 kha nang chiu dugc
thoi gian ngap triéu nhu Na bién (A. glabra) va Muéng bién (1. pes-caprae) s&
khong thé phan bb dugc. Véi diéu kién moi trudng rat thuan loi, thi trong thoi
gian t6i quan thé Ban chua (S. caseolaris) s& 1a l0ai chiém wu thé tai quan x&
nay.
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Hinh 3. 3. Quan x4 thuc vat ngap man do tudi 15-20 tudi
(Hinh anh dugc chup tai diém 1.4 trong ban d6 khao sét, toa do
20°41'52.61"N - 106°44'44.97"E, nguén anh: Pham Van Quang)

g <

3.2.3. Quan thé rang tréng thudn loai Ban chua (Sonneratia caseolaris)

Theo S¢ Tai nguyén va Moi truong Hai Phong, Hai Phong da dugc phé
duyét “Dy an Phuc hdi va phat trién riing phong ho ven bién, ven séng giai
doan 2015 — 2020” [77]. Quan x4 nay duoc tac gia xép vao nhom rimg c6 do
tudi nho hon 15 tudi.

Khu vuc ndy chiu tac dong 16n cua song cho nén quan xa thuc vat o day
tré thanh birc twong che chin song dau tién. P6 mian vao muia kho 1a 25%o
(thang 2), vao mua mua 1a 12%o (thang 8), v&i nén day bun mém, ngap triéu
thuong xuyén trén 30 cm so véi mat dat (hinh 3.4). Quan x4 nay c¢6 Ban chua
(S. caseolaris) chiém wu thé vai 2 lta 1a 10 tudi va 12 tudi, voi mat do tuong
trng 1a 700 cay/ha va 900 cay/ha, thanh phan loai khong c6 tinh da dang. Mic
di hat cay ban rung xudng nhung véi mat do cay thua va tdc do chay cao nén
hat cdy dé& bi cuén di, tuy nhién chua c6 d4u hiéu tai sinh cua loai Ban chua (S.
caseolaris). Su phan tang ¢ khu vuc nay chua rd rang vi tudi cua riing con thap
va thanh phanh phan loai khéng nhiéu, rai rac cay Trang (K. obovata) con.
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Chiéu cao trung binh caa Ban chua (S. caseolaris) tir 4-6 m, duong kinh 10 cm.
Quan xa ndy c6 tac dung cb dinh dat lam co s cho céc loai di cu dén sinh séng
va phét trién, tao diéu Kién cho qua trinh quai dé 14n bién. Ban chua la loai
chiém wu thé & quan xa nay nén cong thic té thanh loai 1a 100B.

g

Hinh 3. 4. Quan x& thuc vat ngap man dudi 15 tudi

(Hinh anh duoc chup tai diém 1.1 trong ban dd khao sét, toa do
29°41'40.56"N - 106°44'52.80"E, nguép énh:‘ Pham Vﬁr‘l Quang)

Két qua phan tich xac dinh do twong dong veé thanh phan loai gitra cac
quan xa TVNM c6 d6 tudi khac nhau duoc trinh bay trong bang 3.2. Theo do,
murc d6 twong dong cao nhat (0,5) giira ring 15-20 tudi va rimg dudi 15 tudi,
tiép theo 1a twong ddng giita ring trén 15 tudi va ring 10-15 tudi. Va muac do
tuong dong thap nhat Ia ring trén 20 tudi va rimg dudi 15 tudi. Két qua da thé
hién dtng v&i qua trinh chuyén d6i quan x4 trong tu nhién gitta rierng mai trong
dén rimg da phat trién 6n dinh cho dén rimg 1au nam.

Bang 3. 3. Chi sé twong ddng gitra cac quan x& RNM c6 tudi ring khac nhau

Chi s6 twong Riung hon20 | Rirng 15-20 | Rirng dudi 15

dong tuoi tuoi tuoi
Rung hon 20 tudi 1
Rung 15-20 tudi 0,46 1

Rung dudi 15 tudi 0,18 0,5 1
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3.3. Sw khac biét vé cau tric quan thé caa loai Ban chua (S. caseolaris) tai
khu vuc Bang La.

3.3.1 Phan bé cdu tric quan thé loai Ban chua (S. caseolaris)

Tong cong 18 6 tiéu chuan (10m x 10m) dai dién da duoc khao sét thuc
té trén 3 tuyén vudng goc voi duong dé: Bang La 1 (6 OTC), Bang La 2 (6
OTC), Bang La 3 (6 OTC). Cac 6 tiéu chuan duoc thiét ké nham phan ving
duogc céc cau tric quan thé Ban chua. Nhiéu nghién ciru da danh gia cac yéu tb
trong cau tric rirng ngap man theo: CAu tric hinh thai (tang tha, mat d6); Cau
trdc sinh thai (t6 thanh, dang séng); cau tric thoi gian (cau tric tuoi).

Tuy nhién trong qué trinh khao sat thuc té thay rang c6 su khac biét vé
cau tric quan xa TVNM theo d¢ tudi (hinh 3.5). Theo d6, két qua khao sat cau
tric tham TVNM duoc phan tich cu thé theo ciu trdc tudi cu thé nhu sau: cao
triéu tuong ung vai rang 16n hon 20 tudi, trung triéu tuong tng véi riang 15-20
tuoi, thap triéu twong ung vai rimg nho hon 15 tudi.

A

Chu giai
® Cic diém khao sat
NuGc bién 0 500 1,000 m

a |
Trong dé

[ viing trung triéu
[] viing théap triéu
[ Viing cao triéu

Hinh 3. 5. Phan viing cay ngap mén theo do tudi
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Su phan bd va phat trién cua thuc vat ngap man phu thudc nhiéu vao yéu
t6 nén day (thanh phan chit day). Nén day vung triéu & ven bién Bang La cha
yéu 12 bun sét [89]. Vai tro quyét dinh dén sy phat trién caa thuc vat ngap man
la chat day: Nén day 1a bun, bun sét 1a méi treong thuan lgi cho thuc vat ngap
man phat trién thanh rirng va phan bé rong.

12 : ® Mat d6 cay trén 1 OTC (10%10m) 13,5

12 -

10 - 9

8 -

6 -

4 | 3

2 -

0 , ) T 1
Lén hon 20 tudi 15-20 tudi Nho hon 15 tubi

Hinh 3. 6. Biéu do phan b s6 luong ciy theo do6 tudi trong 1 OTC (100m?)
3.3.1.1. Cdu trac hinh thai

Dua theo qua trinh phuc hdi rirng ngap man, ¢ thé phan cac quan thé
Ban chua tai Bang La thanh 3 viing tudi theo chiéu hudng ra bién (hinh 3.8).

- Quan thé Ban chua (S. caseolaris) trén 20 tudi: thudc quan xa ngap man
c6 chiéu rong khoang 400 m tir dé ra bién. Tai quan xa nay, Trang I loai chiém
ru thé, ngoai ra con co sy phan bé rai rac cac cay Ban chua (S. caseolaris). Khu
vuc nay ¢ cau tric phan tang rd rét vai 4 tang chinh, trong d6 Ban chua (S.
caseolaris) 1a loai co tang tan cao nhat, cao tir 6 — 8 m, moc rai rac voi mat do
300 cay/ ha. Ban chua tai khu vyuc nay phat trién kém, minh chimg cho diéu d6
la mat d6 khi tho cua cdy ¢ day rat thap, chi khoang 24 r&/m?, véi chiéu cao
trung binh tir 12 cm. Khu vuc nay thudc viing triéu cao, thoi gian ngap man
tuong d6i it nén ré tha da cham phat trién. R& thd ¢ xu huéng moc vong xoan
¢ thay vi moc thang 1&n nhu khi bi ngap triéu, nhiéu diém ré khdng phat trién
cao thém ma phinh to ra (hinh 3.7).
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Hinh 3. 7. R& cay Ban chua tai d6i cao triéu

Quan thé Ban chua (S. caseolaris) 15-20 tudi: thudc quan xa ngap man co
chiéu rong khoang 300 m. Tai quan x& nay, Ban chua (S. caseolaris) 12 loai c6
tang tan cao nhat, cao tir 8 — 14 m, chiém wu thé véi mat do 900 cay/ha. Ban
chua tai khu vuc nay phat trién tét, két qua khao sat cho thay mat do khi tho
ctia Ban chua trung binh khoang 70 r&/m?, véi chiéu cao trung binh 17 cm. Khu
vuc nay thudc ving trung triéu, thoi gian ngap min tuong ddi it nén ré tho da
cham phat trién. R& thé c¢6 xu hudng moc vong xoan b¢ thay vi moc thang 1én
nhu khi bi ngap triéu.

Hinh 3. 8. Quan thé Ban chua tai déi trung triéu

- Quan thé Ban chua nho hon 15 tudi: Quan xa nay c6 chiéu rong khoang
400 m. Tham thyc vat ngap man nay tiép giap voi bai triéu phia ngoai bién nén
thuong xuyén chiu tac dong cua song va gio, ciing nhu dong chay tur bién. Tai
day, chi c6 1 tang gd phan b cua Ban chua véi chiéu cao 2-7 m, véi mat do
trung binh 1.350 cay/ha, mat do ré thé cao trung binh 214 ré/m?, c6 nhiing 6
1én dén 300 r&/m? tap trung & ré chinh cua cay.
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Hinh 3. 9. Quan thé Ban chua tai déi thap triéu

Nhan xét: Xét theo 3 d6 tudi thi cu triic hinh thai cac quan thé Ban chua
c6 su khéc biét rd rang mat do cay ting theo hudng tir b ra bién. Tir bo hudng
ra bién, dic diém cau tric nén day va diéu kién moi truong nhu nang luong
song, thoi gian ngap triéu co su thay doi dang ké. Chinh vi véy, da tao nén su
khéc biét giira cac quan thé Ban chua theo do tudi khac nhau. Qua két qua ciing
cho thay khi cd su 6n dinh vé ciu trdc nén day cang va thoi gian ngap triéu
giam thi s& khdng con phi hgp dé Ban chua phat trién. Cang ra xa b, thoi gian
ngap triéu ting, 6 man tiang, cac ca thé Ban chua (S. caseolaris) c6 nhiing thay
ddi vé cau trc hinh théi ré, mat do ré dé thich nghi véi diéu kién méi truong
khic nghiét hon. Dudi day 1a mé ta quan xa thuc vat ngap man tai khu vuc
nghién ciu bang tric d6 ngang va dang (Hinh 3.10)
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Hinh 3. 10. Tric d6 ngang (hinh A) va dang (hinh B) caa TVNM khu virc
nghién cau

&S:

[ N NN B

Ghi cha: (Tr. L: Thuay triéu Ién, Tr.X: Thay triéu xuéng; Sc: Ban chua; Ko:
Trang; Rs: Budc; Ai: O rd)
3.3.1.2 Cdu tric t6 thanh

Theo két qua tinh gia tri quan trong IVI thi Ban chua (S. caseolaris) cting
véi Trang (K. obovata) 1a cac loai cay chiém uu thé vé t6 thanh (Trang (K.
obovata) chiém 47,2% va Ban chua (S. caseolaris) chiém 46,9%). Cong thic
t6 thanh chung cho ca khu vuc ring ngap man Bang La l1a: 46,9B + 47,2T +
1,8b +2,10 + 2S.

Trong nghién ctru nay, dé phan biét rd su khéc biét vé cau tric t6 thanh
gitra cac quan thé Ban chua co do tudi khac nhau, téc gia da phan tich cong thirc
t6 thanh, mat do, thanh phan loai, 6 tan che duogc chia theo cac do tudi khéc
nhau (bang 3.4).
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Bang 3. 4. C4u trdc to thanh lodi theo do tudi

D) tudi RNM

Cao triéu

(Nhom cay > 20 tudi)

Trung triéu

(Nhém cay 15-20

Thap triéu
(Nhom cay < 15

tuoi) tuoi)
A . CT 1: 26,25B +
Cong thuec to .
thanh 64,93T + 2,430 + 48,58B + 51,42T | 100% Ban chua
an
3,95D + 2,448
Mat do tai sinh
cua Ban chua Khong Khong Khong
(cay/ha)
Mat d6 (cay/ha) 300 900 1.350
S6 luong thanh L ‘
L 6 (Su, Mam, Ban, 2 (Ban, Trang
phan loai ngap 20 A
y O r6, Réng, Trang) con)
man
Do che pha (%) 70,67 62 61,5
3.3.2. Cac chi sé da dang sinh hoc
Bang 3. 5. Bang chi s da dang sinh hoc
.. Loai RD RF RBA IVI AIF Cd
Tuol H’
(%) (%) (%)
S. caseolaris 1,17 35,71 41,88 78,76 0,03 0,00
5 20 K. obovata 96,35 42,86 55,58 194,78 1,44 2,20
tua A. ilicifolius 0,13 7,14 002 730 0,07 0,00 0,27
()
R. stylosa 222 7,14 248 1184 119 0,32
A.corniculatum 0,13 7,14 0,05 7,32 0,07 0,00
15- S. caseolaris 9,90 50,00 85,85 145,74 0,08 0,04
20 -0,95
tudi K. obovata 90,10 50,00 14,15 154,26 0,74 3,07

<15

.. S.caseolaris

tuol

100 100

100 300

0,08 1,00 0,00

Quan x& ring 16n hon 20 tudi, Trang (K. obovata) ¢ mtc do chiém vu
thé cao (IVI1=194,78%) lan 4 manh mé& cac lodi con lai nhu Ban chua (S.




38

caseolaris) (IVI= 78,76). Dang phan bé khong gian cua céc loai tai tuyén nay
c6 dang phan bd khdng gian lan truyén (A/F>0,05), rieng Ban chua cd dang
phan b4 khdng gian ngiu nhién (0,025<A/F<0,05). Diéu kién séng tuong ddi
6n dinh.

Quan x4 ring 15-20 tudi, Ban chua (S. caseolaris) va Trang (K. obovata)
chia nhau chiém wu thé véi IVI twong tng la 145,74 va 154,26. Ban chua (S.
caseolaris) va Trang (K. obovata) c6 phan bd khong gian lan truyén
(A/F>0,05), hai loai thay nhau chiém uu thé trong khu vuc nay.

Quan x4 rimg dudi 15 tudi, mic do da dang thanh phan loai thap, Ban
chua (S. caseolaris) (IV1=300) chiém uu thé tuyét doi, do khong co sy canh
tranh cua loai khac hoac khéng sy canh tranh khong dang ké. Tuy nhién hay bi
chiu anh huéng tryc tiép bai bdo, séng va thuy triéu tir bién.

Theo bang 3.4, qua chi s6 IVI cho thay trat tu uu thé trong quan thé thuc
vat nghién ctru, trong d6 Trang (K. obovata) hoac Ban chua (S. caseolaris) hoic
ca hai loai chiém giir hau hét gia tri 1VI trong tong sé 300, lam lan 4 manh cac
loai con lai. Két qua nay cho thay diéu kién séng khong 6n dinh, do phai chju
nhing tic dong hay thay d6i lon cua diéu kién moi trudong. Theo két qua trén,
c6 thé danh gia duoc cau trdc phan bd cua Ban chua theo cac déi triéu khac
nhau 1a khac nhau. Puoc minh ching rd nhat 1 ¢ quan x& riing 16n hon 20 tudi,
quan thé Ban chua c6 dang phan bb khong gian ngau nhién. Tuy nhién ¢ hai
quan x4 rirng con lai, quan thé Ban chua c6 dang phan bd khong gian lan truyén.
Va & quan x& ring nho hon 15 tudi, quan thé Ban chua chiém wu thé tuyét doi.

Nhan xét: Cac chi sé da dang sinh hoc trong dé chi s6 IVI danh gia moi
twong quan va trat ty wu thé gitra cac quan thé trong mot quan xa thuc vat. Chi
sb nay biéu thi tot hon, toan dién hon so véi cac gia tri don 1& nhu: mat do, tan
suat, do wu thé...Qua nhitng két qua trén c6 thé nhan xét dugc 14 cau tric phan
bd quan thé Ban chua tai ddi trung triéu dang phat trién hon déi cao triéu va
thap triéu.

3.4. Sw khéac biét vé dic diém giai phiu mét so6 co quan sinh dwdng cia loai
Ban chua (S. caseolaris) tai cac déi triéu khac nhau
3.4.1. Péc diém cdu tgo thich nghi é ré Ban chua (S. caseolaris)

3.4.1.1. Mdt dé va chiéu cao ré the
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Bang 3. 6. Mat d6 va chiéu cao ré thd caa Ban chua (S. caseolaris)

Thép triéu Trung triéu Cao triéu P-value
Trung binh
mat o ré ther | 214,29 + 59,04 | 41,667 + 13,54 | 24,063 +8,78 | 3,41XE™
(ré/m?)

Chiéu cao ré
thé trung 16,56 + 6,90 16,03 + 8,622 15,59 + 6.87 0,516
binh (cm)

Qua két qua thong ké trén ta thay, mat do ré tho cua Ban chua c6 bi anh
huong & cac déi tridu khac nhau voi P-value < 0,05 do dé két luan mat do ré
thd ciia Ban chua tang dan tir cao triéu dén thap triéu. Cung véi thoi gian ngap
triéu tang dan tir cao triéu xuéng thap triéu, ré thé cua cay can ting sd luong dé
dam bao qué trinh hd hap cho cay. Mat do ré tho trung binh tai doi thap triéu 1a
214 r&/m?, c6 mot s6 cay ¢ mat do ré 1én dén 300 r&/m2. Tuy nhién tai khu vuc
dé6i cao tridu, mat do ré it hon do thoi gian ngap triéu tai day khong thuong
xuyén dan dén cay khdng can qué nhiéu ré tho.

Thap triéu Trung triéu Cao triéu
Hinh 3. 11. M4t d6 ré thd caa Ban chua (S. caseolaris) tai cac déi triéu

Chiéu cao cua ré tho khdng bi anh hudng & cac déi triéu khac nhau do P-
value = 0,51 (P> 0,05) do d6 gia tri vé chiéu cao cua ré thé khéng c6 méi twong
quan dén cac doi trieu. Mac du két qua trén bang 3.11 cho rang, chiéu cao ré
trung binh c6 xu hudng ting dan tir cao triéu (15,59 cm) dén thap triéu (16,56
cm) tuy nhién gia tri ré thd trung binh chua danh gia duoc sy anh hudng cua
thay tridu dén chiéu cao ré tho.
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3.4.1.2. M6 td cdu tric hinh thai gidgi phdu ré Bdn chua (S. caseolaris)

4l TR RN
e G BN AR
TRTAT D A ¥ »-l

J“”T."‘ ;-_'- ‘i’.“

1. Ngoai bi

2. M6 mém vo

3. Khoang gian bao
4. Tébao d4

5. N¢i bi

6. Libe

7.Vung phan sin
8. Gd

N N N Pi o0 500 um
9. M6 mém rudt ke

Hinh 3. 12. Lat cét ngang ré Ban chua (50 pm) (S. caseolaris)

CAu tao cua ré thd cua Ban chua gdm c6 c&c md sau

1. Ngoai bi: gdm 3 I6p té bao hinh chit nhat kéo dai theo hudng vong tron
va hoa ban, la nhitng té bao c6 chic ning bao Vé ré.

2. M6 mém voé: day, géom nhiing té bao song hinh cau c6 duong kinh tir
25-50 pm, mang cenlulose mong, xép xung quanh cac khoang gian bao. M
mém Vo ¢d chira cac hat lyc lap va tham gia vao chiic nang quang hop.

3. Khoang gian bao: ¢6 hinh dang va kich thuéc khong déng déu va duoc
tao ra tir cac mé mém vo khdng xép khit nhau. Khoang gian bao chtra khi.

4. Té bao da: Cac té bao d4 co nhiéu hinh dang khéac nhau c6 kich thuéc
tir 50-100 pm, trung tam caa té bao c6 xuat hién 10 - 20 ddém den.

5. Noi bi: 1a mot 16p té bao nho hinh chit nhat xép khit nhau, kéo dai theo
huéng tiép tuyén va khong co dai caspary.

6. Libe: gom 3 - 4 16p té bao c6 kich thudc nho, kho phan biét véi tru bi
do xép gan nhau va cé hinh dang giong nhau.

7. Ving phan sinh libe-gd : gdm 4 - 5 16p té bao, gom tuwong tang va cac
té bao chua phan hoa thanh libe 2 hay gb 2.

8. G&: cau tao bai nhiing té bao chét, dai, xép ndi tiép nhau thanh nhiing
ddy song song véi truc co quan. Xung quanh mach gd la cac sgi g ¢6 hinh
thoi, vach day, khoang giira hep va c6 nhiém vu nang d&. Bao gom 2 loai go:
Gd 1: bi day vao tm, gom nhitng mach c6 kich thudc nho; Go 2: mach gd phét
trién 16n hon gd 1, ¢6 dudng kinh tir 30 - 45 um, xung quanh 1a cac soi gb nho
hon c6 kich thuéc tar 8 - 15 pm.
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9. M6 mém rudt: cac té bao song hinh cau xép khit nhau, co khoang gian
bao nhé hon nhiéu so véi md mém vo.
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Hinh 3. 13. Hinh anh cac té bao & ré the Ban chua (S. caseolaris)

Ghi chi: 1: Ngoai bi; 2. Md mém vé; 3: Khoang gian bao; 4: Té bao dé; 5: Noi bi;
6: Libe (phloem); 7: VVing phan sinh; 8: G (xylem); 8a: Soi g6; 9: M6 mém rudt
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3.4.1.3. So sanh cau trdc hinh thai gidgi phdu ré Ban chua (S. caseolaris) tai cac

déi triéu
Bang 3. 7. Do day trung binh ctia cac md & ré thé cua Ban chua (S.
caseolaris)
Té bao Caotridu | Trungtriéu | Thap triéu P-value
Khoang gian
. 46,5+ 12,3 93,0+344 54,4+16,9 1,39864E33
bao (um)

M6 mém vé
29,4+57 44,2 +10,3 32577 9,95098E%°

(Lm)
Sei go (um) 119+29 11,2+ 31 116 +3,1 0,005
Mach g

31,9+5,8 22,7+4.6 33,9+8,3 4,29475E66
(um)
Mo mém

37,7+7,6 455+ 8,7 326+7.2 3,6082E40
ruot (um)

Dua vao két qua bang trén, voi gia tri P-value & cac hang déu nho hon
0,05 cd thé két luan céc té bao trén déu bi thay doi ¢ cac dai trieu khac nhau.
Khoang gian bao 13 noi chira va van chuyén khi, phuc vu quéa trinh ho hap ¢
cay. O diéu kién méi trudong ngap triéu thuong xuyén, khoang gian bao ¢ déi
trung triéu (93 pm) va thap triéu (54,4 pm) thi khoang gian bao phai c6 nhitng
khong gian chira khi lon gitp ciy hd hap trong diéu kién thiéu oxy. Tuong tu
nhu khoang gian bao, md mém vo 1a noi chira nudc, chat dinh dudng, chira khi
cho cay thi ciing can phai c6 khong gian Ion dé du tri.

Déi véi soi gd ¢ chic nang nang dd, duong kinh sgi gd cang bé thi luc
nang d& s& duoc tap trung hon nhitng soi gd c6 duong kinh Ion, nhiam gidp ré
cay c0 thé try duoc trudc nhitng dot thay triéu 1én xudng.

Kich thuéc mach gd nhé 1am giam hiéu qua van chuyén nudc tuy nhién
mang lai lrc hiit nude cao hon do dong luc 16n, gitp cdy cd thé hit duge nude
& nhiing khu vy dat sau.

M6 mém rudt 1a noi chtra cac chat dy trir cho cdy, vi vay nhitng khu vuc
dai triéu ngap thuong xuyén phai ¢d kich thugc mé mém rudt I16n dé chira chat
du trit can thiét.

Nhan xét: Theo két qua bang trén, nhitng két qua tot nhat dang thudc &
dai trung triéu, khu vuc c6 khoang gian bao 16n nhat (93 pm), mé mém vo Ion
nhét (44,2 um), soi gb nho nhat (11,2 um), mach gd nhé nhat (22,7 um) va mod
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mém rudt nho nhat (45,5 um). Do do, c6 thé thay ré cay tai déi trung triéu dang
c6 diéu kién phat trién rat tét so véi 2 d6i con lai.
3.4.2. Pdc diém cdu tgo hinh thai gidgi phdu ¢ 14 Ban chua (S. caseolaris)
3.4.2.1. Chieu dai va dg rong cua phién 14 tai cdi déi triéu

Béing 3. 8. Chicu cao va d¢ rong cua la Ban chua (S. caseolaris) & cac doi

tricu

Cao triéu Trung triéu Thap triéu P-value
Chiéu dai la

8,54 £ 0,92 7,71 £0,83 7,14+1,2 0,00386
(cm)
bo rong

o 4,15+0,6 3,87 £ 0,55 3,3+0,38 0,00330

phien la (cm)

Dua vao két qua bang trén ta thay, chiéu dai va chiéu rong cua phién 1a c6
gia tri P-value nho hon 0,05, do d6 két luan chiéu dai va do rong caa phién 14
c6 sy thay doi ¢ cac doi triéu. La cay 1a noi tiép xUc tryc tiép véi anh sang mat
troi gidp qua trinh quang hop xay ra, diéu d6 lam sy mat nudc & cay dién ra
thuong xuyén khi quang hop. O diéu kién méi truong c6 dd6 mian cao, 14 cay
phai thich nghi bang cach giam tiét dién mat 14 tiép xuc véi anh ang dé giam
thiéu su mat nuéc do quang hop.

3.4.2.2. M6 td cdu trdc hinh thai gigi phdu cuéng 1a Ban chua (S. caseolaris)

1. Biéu bi trén

2. M6 day trén
3. Mé mém

4. M6 giau
5.Gd

6. Libe

7.Vong mo day
8. Mo day dudi
9. Biéu bi dusi

Hinh 3. 14. Lat cat ngang cuéng 14 Ban chua (30 pm) (S. caseolaris)

- CAu tao cudng 14 & Ban chua (S. caseolaris) bao gém cac mé sau :

1. Biéu bi trén : gom 1 16p té bao nho chay dai bao quanh l4t cat, ¢ chiéu
rong khoang 5 - 12 pm.
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2. M day trén: gom 7-9 hang té bao tron xép, kich thudc dao dong tir 170-
250 pm, ¢6 vach té bao day déu dan & tat ca cach véch.

3. M6 mém: gom 10-13 hang té bao c6 hinh da giac xép canh nhau va I6n
dan vé phia trong. M6 mém c6 kich thudc khoang tir 250-350 pm. Céc té bao
da thuong xuy@én xuat hién tai mo nay.

4. M6 giau trén: gdm 3 hang té bao, chua luc lap, chi xuat hién & phién 1.

5. Go: cau tao bai nhitng té bao chét, kich thudc tir 18-25 um, xép ndi tiép
nhau thanh nhitng day song song Vi truc co quan. chi bao gom g 2 Véi cac
mach 16n, gb 1 rat it phat trién & cudng la. Bao quanh cac mach gd 1a cac soi
9o, tuy nhién céc so gd ¢ phién 14 nho hon so véi & ré tho.

6. Libe: gdm 4-5 té bao hinh thoi, kich thugc tir 40-60 pm.

7. Vong mo day: C6 3-4 té bao hinh chit nhat, kich thuéc tir 30-45 pm.

8. M6 day dudi: hinh dang gibng mé day trén, kich thuéc tir 150-200 pm.

9. Biéu bi duéi: ¢6 hinh dang va kich thudc gidng biéu bi trén.

nh anh cac té bao & cudng 14 Ban chua (S. caseolaris)

—

Hinh 3. 15. H
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Ghi cha: 1: Biéu bi; 2: M6 day; 3: M6 mém; 4: Mach gd: 5: Libe; 6: Vong md day;
7: Té bao da.
3.4.2.3. So sanh cdu tric hinh thai gidi phdu cuéng 1a Ban chua (S. caseolaris)
tai cdc ddi trieu

Bang 3. 9. Bo day trung binh ctia cac md & cudng I4- caa Ban chua (S.

caseolaris)
Té bao Cao triéu Trung tridu | Thap triéu P-value
Biéu bi trén
8,3+1,6 5511 93+1,2 9,62623E1¢
(um)
M6 day trén
24175 21,1+5,6 20,1 +4,2 1,33313E7
(Hm)
M& mém (um) 35577 30 +£ 6,97 36,6 +6,5 1,53757E°
Mach g (um) 18,8 +5,0 10,6 £2,2 15,0+ 4,5 2,95669E1
Vong mdé day
115+£23 95+26 11,1+£2 6,2645E9°
(Hm)
Mo day dudi
27,3+£12,1 26,9+ 6,6 259114 0,588
(Hm)
Biéu bi dudi
7514 6,4+12 8,4+0,8 0,00017
(Hm)

Dua vao két qua bang trén, voi gia tri P-value & cac hang déu nho hon
0,05 ngoai trir mo day dudi 1a P-value 16n hon 0,05, con lai ¢6 thé két luan cac
té bao trén déu bi thay ddi & cac doi triéu khac nhau,

Péi vai biéu bi trén va biéu bi dudi & déi thap trieu 1a 16n nhat tuong tng
1a9,3 um va 8,4 pum, diéu dé gitip 1a cay tai khu vuc giam thiéu su béc hoi nuéc
do qua trinh quang hop.

M6 mém & cudng 14 cling gidng nhu mé mém o ré tho, co tac dung chua
chat dy trit dé nuéi cdy. Do d6, mé mém co kich thudc Ion thi cang phi hop dé
séng trong diéu kién thiéu dinh dudng. Déi thap triéu 1a khu vuc tiép xuc voi
bién, do thanh thuc cua dat chua cao nén diéu kién vé chét dinh dudng trong
dat con han ché. Vi vay cay phat trién cudng 1a c6 md mém Ion dé dit trit dinh
dudng cho cay.

Mach gd & cubng 14 tai d6i trung triéu va thap triéu twong tng 1a 10,6 um
va 15 um gilp kha nang van chuyén nudc nhanh hon dé ting ap suat tham thau
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& ré. Qua d6 giup ré ting kha ning hap thu nudc va trao doi khoang véi moi
treong.

3.4.2.4. M td cau truc hinh thai gidi phdu ¢ phién 14 Ban chua (S. caseolaris)

=

( 5. Té bao da
4. M6 nuéc
3. Mb dau
2. Biéu bi

1. Cutin

Hinh 3. 16. L&t cit ngang phién 14 (40 um)

- CAu tao phién 14 & Ban chua bao gom :

1. Cutin: c6 kich thudc khoang 5-10 pum.

2. Biéu bi: gdm 1 I6p té bao hinh chir nhat, xép thanh hang bao quanh lat
cat. Mt ngoai caa biéu bi c6 16p cutin day gitip ngan can sy mat nudc.

3. M6 dau: gébm 2 - 3 16p té bao c6 chua luc lap song song vai biéu bi.

4. M6 nudc: gom 6-8 té bao md mém hinh da giac chira nudc véi kich
thudc khoang 250 - 350 pm.

5. Té bao d4 : c6 xuat hién & ca md gidu va mo nudc.
3.4.2.5. So sanh cdu trac hinh thai gigi phau phién 1& Ban chua (S. caseolaris)
tai cdc déi trieu

Bang 3. 10. Do day trung binh cac 16p md & phién 1a Ban chua (S. caseolaris)

Té bao Cao triéu Trung triéu Thap triéu P-value
Cutin (um) 69+093 | 584+081 103+ 1,3 4,4789E %
Biéu bi (um) 6,2+1 6,9+1,6 4+0,6 1,65355E1°
M6 dau (um) 83,1+16,6 77,8+95 103 £ 6,8 2,40675E 12
M6 nwéc (um) | 2956+ 15,1 | 2483=+175 | 314+16,7 | 559998E 2

Dua vao két qua bang trén, voi gia tri P-value & cac hang déu nho hon
0,05 c6 thé két luan céc té bao trén déu bi thay d6i ¢ cac déi tridu khac nhau.
Tuy nhién su khac nhau nay chua danh gia hét dugc xu hudéng thay doi cua té
bao khi bi anh huong bai cac doi triéu khac nhau.

Lop cutin bé mat 14 c6 tac dung giam sy thoat hoi nuéc, tai d6i thap triéu
l6p cutin c6 kich thudc 1on nhat 10,3 um. M dau la té bao gidp cay quang hop
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do c6 chira té bao luc lap, & d6i thap triéu c6 kich thudc mé dau 16n (103 pm)
ching to qué trinh quang hop tai khu vyuc nay dién ra manh. M6 nuéc tai doi
thap triéu 16n nhat véi duong kinh 314 pm, vi vay kha nang du trit nuéc trong
14 tai d6i nay 16n hon 2 déi con lai. Kich thude cac té bao phién 14 ¢ d6i cao
triéu c6 xu hudng thay d6i dé phi hop véi diéu kién dd min cao ciia méi truong.
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KET LUAN VA KIEN NGHI

KET LUAN

Xac dinh va phan loai duoc 20 loai thuc vat ngap man, thugc 19 chi, 15
ho thuc vat bac cao tai rirng ngap man Bang La. Trong d6 8 loai thuc vat ngap
man cha yéu (chiém 40 %) va 12 loai tham gia ngap man (chiém 60 %). CAu
trdc quan thé Ban chua (S. caseolaris) tai Bang La mang nét dic trung ctia quan
thé rirng trong. Su phan b vé khong gian caa quan thé Ban chua (S. caseolaris)
tai Bang La & cac dai trieu khac nhau 1a khac nhau. Cu thé 1a & doi cao triéu
Ban chua (S. caseolaris) chiém 26,25 % va c6 dang phan bé khdng gian ngau
nhién, quan thé Ban chua & d6i trung triéu va thap triéu c6 dang phan bé khdng
gian lan truyén va co gia tri quan trong chiém lan luot 1 48,58 % va 100 %.

Qua két qua cling cho thay cang ra xa bo thi thoi gian ngap triéu tang, do
min ting, cac ca thé Ban chua (S. caseolaris) ¢6 nhitng thay déi vé cau trdc hinh
thai ré, mat do ré dé thich nghi voi diéu kién méi truong. Biéu kién song 1y tuong
nhéat cho Ban chua trong nghién cau nay tai doi trung triéu. Cau tric tang tan cua
Ban chua (S. caseolaris) khong cé thay d6i ¢ cac déi triéu khac nhau, Ban chua
(S. caseolaris) 1a loai co tang tan cao nhat trong quan xa thuc vt tai Bang La.

Mat d6 ré tho & Ban chua (S. caseolaris) c6 sy thay ddi o cac dai triéu
kh&c nhau. Cung véi do, kich thudc cac té bao o ré thd nhu: khoang gian bao,
md mém, soi gd, mach gd, md mém rudt bi thay doi boi anh huong tai cac déi
triéu. Nhitng su thich nghi nay 1a diéu kién thuan lgi cho quan thé Ban chua (S.
caseolaris) tai di trung tridu phat trién.

Chiéu dai 1a va d6 rong cua 14 bi anh hudng bai cac dé6i triéu khac nhau.
Kich thuéc céc té bao o cudng 14 va phién 14 c6 sy thay doi khi sinh séng va
phét trién ¢ cac do mudi khac nhau, trir mé day dudi & cudng la. Tuy nhién
chua thé két luan duoc sy khac nhau nay tao diéu kién thuan lgi cho quan thé
Ban chua (S. caseolaris) nao thich nghi va phat trién.

KIEN NGHI

Can tiép tuc nghién ciru su hon vé giai phau hinh thai cac mé sinh dudng
& cac cay ngap man khéac nhau tai rirng trong ngoai tu nhién. Diéu nay rat quan
trong dé 1am rd ban chat, co ché chiu man caa cay ngap min trong diéu kién do
man thay d6i hang ngay hang gio.
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Rirng ngap man sat bo dé (diém 1.6)

Thuc hién thu mau tai khu vuc khao sét.
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Déi thap triéu

1

Piém 1.5 Diém 1.6
Mot s6 hinh anh cac diém khao sat



Hinh anh ngoai thuc dia

(a: 1ap 6 tiéu chuan 10x10m; b: 16i va ghi hinh RNM; ¢: nghi ngoi trudc khi tiép tuc
chuyén khao sat; d,e: Ha bam vao cay Trang, f: diém sé luong cay mdi loai)
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ABSTRACT

The mangrove forest area in Bang La (Hai Phong) is 370 ha, and tree density is 5885 individuals/ha,
distributed along the upper bank of the Van Uc River with high tidal flats. Detected 20 species of mangrove
plants belonging to 19 genera, 16 families, and two divisions. The survey results show that the Bang La
mangrove forest ecosystem has three forest types, the forest community is older than 15 years old, the forest
community is from 10 to 15 years old, and the forest community is less than 10 years old. Kandelia obovata,
Sonneratia caseolaris, and Rhizophora stylosa, is the dominant plant species. In each forest biome of
different ages, there are different dominant species. The general composition formula for the study area is
47.2 Ko + 46.9 Sc + 1.8 Ks + 2.1 Ai + 2.0 Ac. The paper results showed that the more than ten years
mangrove community is a stable forest biome. Mangroves from 10 years old should be planned with
different species to increase the diversity in species structure and enhance the ability to stabilize the
community and withstand changes in coastal habitats.
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INTRODUCTION

Mangrove forest is a typical plant structure
of tropical and subtropical coastal areas [1, 2].
The mangrove ecosystem is an ECOTONE
(ecological buffer or transition zone); these
areas are exposed at low tide and submerged
during high tide. Mangroves provide valuable
agricultural products, habitats, and habitats for
many species of plants and animals, and it is
susceptible to human and natural influences [3].
Every year, natural disasters cause significant
damage to coastal residents, and the
development of shrimp farming and fishing
ponds directly affects the mangrove area,
structure, and quality of their ecosystem.

The Bang La mangrove forest is between
Do Son Cape and the Dai Hop mangrove forest
(north bank of Van Uc River). The Van Uc
estuary is funnel-shaped with shoal islands in
front of the river mouth, partially blocking the
strength of the waves. On the other hand, the
Do Son cape extending to the sea has created a
small bay in the Bang La area. The Van Uc
River mouth silt often accretes this bay, so the
sedimentation rate is fast [4]. This process
contributes to creating a shallow alluvial flat
along the coast of Bang La dike, and there is a
tidal flat 1.1 km away from the national dyke
toward the sea. It is favorable conditions for the
growth of mangroves. Thus, afforestation in
Bang La and Dai Hop has brought high
efficiency. Mangroves develop with a breathing
root system (pneumatophore) like sediment
traps, so in many areas near the dyke, the
elevation of the bottom base has been raised,
then according to the natural succession
process, some mangrove species are adapted to
characteristics of the bottom substrate will
migrate and grow in new environments to
replace pioneering species [5]. The rapid
growth of mangroves and changes in the seabed
have changed the structure of mangrove flora in
the area. In particular, the Bang La mangrove
forest plays a vital role in the coastal protection
system of Hai Phong [6].

This paper will contribute to assessing the
current structural status of the Bang La
mangrove forest to identify evidence of
structural changes according to mangrove ages.
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The result also suggests the succession process
of planted forests in Bang La as a database for
managing, conserving, and  developing
mangroves to minimize the impact of climate
change and natural disaster risks.

MATERIALS AND METHODS
Materials

The primary source of material in this study
is inherited from the results of measurement,
survey, and sampling from 2020 to 2021 of two
scientific research projects of Hai Phong City
with code PT.MT.2019.842 and
DT.MT.2019.849.

Data were collected during three survey
trips in the study area.

Study site: Mangrove forest in the Bang La
area.

Research period: Survey in the dry season
(April) and the rainy season (September) in 2021.

Research object: Mangrove plants in Bang
La Ward, Do Son district, Hai Phong, with
three forest ages (Figure 1):

Forests older than 15 years: Kandelia
obovata, Rhizophora stylosa.

Forest from 10-15 years:
caseolaris.

Forests less than 10 years: Sonneratia
caseolaris.

Sonneratia

Methods

Mangrove survey method: based on
WWEF documents [7] and the linear survey
method of S. Aksornkoae [8]: In areas where
mangroves have a wide width, survey lines are
established perpendicular to the shoreline and
extending to the riverside forest, so three
survey routes are established: routel, route 2,
and route. 3 (Figure 2).

The mangrove structure was observed
following Nguyen Nghia Thin's method [9]:
Around 20 sampling plots in each sampling
station with 10 m x 10 m quadrats and only live
trees with a diameter at breast height (DBH) >
5 cm were recorded. At each plot, the following
indicators were measured: stem diameter
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(DBH), height (H), density, canopy cover, and
composition species. The survey location was

| Laos

China

determined by the Garmin Etrex 10 satellite
navigation device.
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Figure 1. Location of mangrove forests of different stand ages at Bang La
Table 1. Coordinates of survey sites
Route 1 | Latitude - Longitude Route 2 Latitude - Longitude | Route 3 | Latitude - Longitude
11 20°41'40.56"N - 21 20°41'54.41"N - 31 20°41'58.38"N -
) 106°44'52.80"E ) 106°4521.02"E ) 106°45'35.07"E
12 20°41'44.77"N - 29 20°41'59.61"N - 3.2 20°42'00.32"N -
) 106°44'50.32"E ) 106°45'17.88"E ) 106°45'33.20"E
13 20°41'48.58"N - 23 20°42'12.78"N - 33 20°42'05.47"N -
) 106°44'47.76"E ) 106°45'10.04"E ) 106°45'30.17"E
14 20°41'52.61"N - 24 20°42'16.16"N - 34 20°42'09.90"N -
) 106°44'44.97"E ' 106°45'09.25"E ' 106°4527.98"E
15 20°41'57.40"N - 25 20°4220.26"N - 35 20°42'12.67"N -
) 106°44'40.71"E ' 106°45'05.25"E ' 106°4526.03"E
16 20°42'4.06"N - 26 20°4226.12"N - 36 20°42'19.72"N -
) 106°44'35.50"E ' 106°45'05.35"E ' 106°45'21.22"E
17 20°42'8.51"N - 27 20°4226.90"N - 37 20°4225.10"N -
) 106°44'32.67"E ) 106°45'00.14"E ) 106°45'16.87"E
18 20°42'12.55"N - 28 20°4228.66"N - 38 20°42'31.72"N -
) 106°4427.88"E ) 106°45'00.59"E ) 106°45'09.78"E
19 20°42'14.11"N - 3.9 20°42'33.55"N -
) 106°4427.82"E ) 106°45'10.18"E

399



Quang Van Pham et al./Vietnam Journal of Marine Science and Technology 2023, 23(4) 397-408

106°43'12"E

106°44"24"E

106°45'36"E

N

A

0 0.5 1 km
I

20°43'12"N

20042°00"N

Note

Mangrove area
* Routel
Route 2
® Route3
[__] Another land
Road
Seawater

Bang La

20°43'12"N

o
20°42’00"N

106°43'12"E

106°44'24"E

106°45'36”E

Figure 2. Locations of sampling sites

Species classification: follows the general
principles of plant classification. The
classification documents were consulted
according to the reports of Pham Hoang Ho
[10-12], Phan Nguyen Hong [3], Vo Van Chi
and Duong Duc Tien [13].

Determine the coverage: The coverage of
the mangrove was determined using the
pictures captured from the ground up to the
canopy then estimated using ImageJ software.

Mangrove forest structure: The mangrove
forest structure was estimated by the
Importance Value Index (IVI) according to
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Curtis and Mcintosh [14] with the formula
determined as follows:

|V|/_\ = RFA + RDA + RBAA

where: IVIA: Important index of the species A;
RFa: Relative frequency of the species A; RDa:
Relative density of the species A; RBAA: The
relative basal area of species A.

Total 1VI of a community = 300 %

The community structure formula was
determined by the species which has IVI > 5 %
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and the IVI of species is constant for that
species in the community structure formula.

RESULTS

Diversity of species composition of Bang La
mangrove forest

The 20 mangrove species were determined
in the Bang La mangrove area, comprising 15
families and two phyla (Table 2). The phylum
Polypodiophyta has only 1 species belonging to
1 family, and 1 class; Magnoliophyta is
dominant with 14 families, 18 genera, and 19
species.

Among the 20 species of mangroves
mentioned above, they are divided into 2
groups:

True mangrove species group consists of 8
species compared to 36 valid mangrove species

the total number of valid mangrove species
nationwide and 40% of the total number of
mangrove species in Bang La.

Associates mangrove species consist of 12
species compared to 7associatedes mangrove
species in Vietnam, accounting for 17.14% of
the total number of the associated species in
mangroves nationwide and accounting for 60%
of the total number of mangrove species in
Bang La.

There are 20 species in the Bang La
mangrove area so, which is a high diversity.
According to Pham Nhat's standards for
assessing and monitoring of mangroves [15],
mangroves are high diversity when the forest
has more than ten species. Although the Bang
La mangrove forest is planted, the diversity is
high which shows the diversity of mangrove
plants participating and migrating into the

in  Vietnam,

accounting for

22.22%

of mangrove forest area is relatively high.

Table 2. Species composition of the mangrove at the Bang La

Division Order Family Species
Magnoliophyta Lamiales Acanthaceae Acanthus ilicifolius
Aviceniaceae Avicennia marina
Verbenaceae Clerodendrum inerme
Magnoliales Annonaceae Annona glabra
Asterales Asteraceae Pluchea pteropoda
Wedelia biflora
Tridax procumbens
Mytarles Combretaceae Terminalia catappa
Sonneratiaceae Sonneoratia apetala
Sonneratia caseolaris
Solanales Convolvulaceae Ipomoea pes-caprae
Fabales Fabaceae Derris trifoliata
Malvales Malvaceae Hibiscus tiliaceus
Ericales Myrsinaceae Aegiceras corniculatum
Poales Cyperaceae Cyperus malaccensis
Poaceae Cynodon dactylon
Paspalum vaginatum
Malpighiales Rhizophoraceae Kandelia obovata
Rhizophora stylosa
Polypodiophyta Polypodiales Pteridaceae Acrostichum aureum
Distribution characteristics apparent differences in the number of main
stratifications and the number of species, and
Considering the three ages, the the density decreases gradually towards the sea.

morphological structure of the communities has

From the shore to the sea, the characteristics of
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the bottom structure and environmental
conditions, such as wave energy and the tidal
inundation time, have changed significantly.
Therefore, there is a difference between the

communities according to different ages.
Therefore, the authors divided this area into
three forest communities with different ages of
mangroves (Figure 3).

AVA

<10 years 10 - 15 years

> 15 years

Figure 3. Horizontal (Figure A) and vertical (Figure B) maps of the mangrove forest
in the study area (Tr.L: High tide, Tr.X: Low tide)

Mangrove tree community older than 15 years
old

The mangrove older than 15 years was
planted under program 327/CT in 1993,
according to UNREDD, 2011 [16]. Currently,
this biome is located adjacent to the dyke, with
a width of about 400 m from the dyke bank
towards the sea. K. obovata is the dominant
species. In addition, there is also a random
distribution of S. caseolaris, R. stolysa, and A.
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corniculatum, and the introduction of other
mangrove plants such as A. ilicifolius, A.
aureum, C. inerme,...

Through the survey in 7 standard plots, the
species composition in this community is the
most diverse compared to the species
composition in other communities in the area,
with 20 species of mangroves. K. obovata
(11,100 individuals/ha) accounted for the
highest percentage, interspersed with R. stylosa
(1,700 individuals/ha), S. caseolaris (200
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individuals/ha), under the foliage of woody
plants are species such as A. ilicifolius, A.
aureum, D. trifoliata. At the points close to the
dyke bank (20 m), P. pteropoda alternates with
the 1. pes-caprae. The canopy cover in this
biome is about 72.21 %, with several plots with
standards as high as 84% coverage. However,
high canopy cover reduces the light intensity
required for seedling regeneration and growth.
Therefore, the regeneration density in this
biome could be much higher or more present.

According to the research results in the
biome, K. obovata is the dominant species in
terms of composition (65%), S. caseolaris
(26%), and other species account for a small
percentage. The composition formula for forest
biomes older than 15 years old is as follows:
64.93% K. obovata +26.25% S. caseolaris +
2.43% A. ilicifolius + 3.95% R. stylosa + 2.44%
A. corniculatum.

In this area, mangrove plants are 2-4 m
high, accounting for 92.33% of the trees. In this
community, there is the most apparent
stratification. Large trees like S. caseolaris are
much taller (4-8 m), lower than small trees such
as R. stylosa, K. obovata (2-4 m), followed by
the shrub layer, which includes species such as
A. ilicifolius, A. corniculatum, A. aureum and P.
pteropoda (0, 5-1 m), the bottom is grass layer
consisting of species belonging Poaceae such as
C. dactylon (< 0.5 m).

According to Nguyen Hoang Tri (1999),
succession has 4 stages, K. obovata dominates
at the end of the 2nd out of four stages [5]. It
can be assessed that the Bang La mangrove
forest is in the second phase of the succession
process because the K. obovata population
occupies a relatively large density in the
mangrove area (11,100 individuals/ha).

Mangrove tree community from 10-15 years
old

The project “Replanting mangroves to
reduce risks”, planted the biome, which was
carried out by the Hai Phong Red Cross from
1997 to 2008 [17]. This biome is located
between the forest biome older than 15 years
old and the forest biome less than 10 years old,
with a width of about 300 m. Here, S.

caseolaris and K. obovata alternately and
alternately dominate and record the distribution
of A. corniculatum.

The species composition has six species in
a survey of 5 standard plots. The two dominant
species are S. caseolaris (600 individuals/ha)
and K. obovata (6,500 individuals/ha). The
canopy cover in this biome is about 62%, along
with its average tree density of about 4,800
individuals/ha, making it easier for light to pass
through the foliage. Thereby creating favorable
conditions for several species under the canopy
of woody trees: A. corniculatum, A ilicifolius,
A. marina, and A. aureum develop.

In this biome, K. obovata and S. caseolaris
accounted for 51.4% and 48.6% of the
composition, respectively, while other species
accounted for a small proportion. The
composition formula for forest biomes 10-15
years old is 48.58% S. caseolaris + 51.42% K.
obovata.

The mangrove biome here is divided into
three layers the highest layer is S. caseolaris,
with an average height of 7-11 m and a diameter
of 10-20 cm; the next floor is K. obovata, with a
height of 0.5-1.7 m, a diameter of 1-2 cm; and
the bottom floor has the appearance of A.
ilicifolius with a height of less than 1 m.

According to Phan Nguyen Hong and
Hoang Thi San, S. caseolaris is considered a
typical species in the pioneering period in the
Northern estuary area [18]. According to the
natural evolution of biomes that can predict the
biomes that existed before and which will
replace them in the future, humans have been
able to shorten the dispersal time of pioneer
species in the early stages and select specific
species planted at different stages in
succession. Therefore, planting S. caseolaris
both opens a new succession process and helps
close the previous succession process quickly.

Mangrove tree community less than 10 years
old

The S. caseolaris biome was planted by the
“Project for Restoration and Development of
Coastal and Riverside Protection Forests 2015-
2020”, approved by the Hai Phong Department
of Natural Resources and Environment [19].
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This biome is located between the forest
community of 10-15 years old and the
seawater, with a width of about 400 m, so this
is a place directly affected by waves, wind, and
currents from the sea. Here, S. caseolaris is the
absolute dominant species.

A survey in 8 standard plots, this forest
community is mainly conifer with a density of
1,350 individuals/ha, an average height of 4-6
m, and a 4-20 cm diameter. The forest cover in
this area is 61.5%; however, directly affected
by sea waves and high flow rate, the tree seeds

1.8

\

are quickly swept away. Therefore, the
regeneration density here is very low.

Community structure formula

According to the research results, the plant

species were present in many locations,
predominating in the nests (K. obovata
accounted for 47.2%, and S. caseolaris

accounted for 46.9%). The general composition
formula for the study area is 47.2Ko + 46.9Sc +
1.8Ks + 2.1Ai + 2.0Ac.

= Ko
= Sc
=Ks

Al
= Ac

Figure 4. The dominant species of mangrove communities at Bang La

The structure of the mangrove forest at the
study sites has changed according to the age of

the community, which is shown in 3 types of
structure as shown in Table 3.

Table 3. Composition structure by age of the mangrove at Bang La

Age > 15 years old 10-15 years old <10 years old
CF 1: 26.25Sc + 64.93Ko +
- 2.43Ai + 3.95Rs + 2.44Ac
0,
Composition Formula CF 2: 28.07SC +65.14K0 + 48.58Sc + 51.42Ko 100% S.c
3.39Ai + 3.4Ac
Regeneration density
(individuals/ha) Few 150 12
Density
(individuals/ha) 10.900 4.800 1.350
Number of species 20 6 2
Coverage (%) 72.21 60.10 60.38
Dominant species K. obovata S. caseolaris, K. obovata S. caseolaris
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Thus, the presence of S. caseolaris in all
locations in the study area shows a high ability
to adapt to environmental circumstances,
serving as the basis for selecting species to
carry out the reforestation process.

All regenerative tree species are already
present in the composition of the upper tree
stratum, but relatively invasive species have yet
to appear. Dominating the regenerating tree
nest is K. obovata, with a rate of over 85%. In
comparison, that of S. caseolaris is 14.8%; the
K. obovata can regenerate better than other
species in the same site conditions. Density and
regeneration density in the 10-15 years old
forest community was the most stable, at 4,800
individuals/ha and 150 individuals/ha,
respectively. So this helps the light to reach the
plants on the lower floor, creating conditions
for the seedlings to grow.

A Mom

9 ]

Sec

Canopy structure

From the tree height data, the Bang La
mangrove forest community can be divided
into three main layers (Figures 5 and 6):

Floor 1: The tree layer has a height of 6 m
or more, mainly S. caseolaris 10 years old or
more. There are trees up to 12 m high with a
trunk diameter of up to 40 cm.

Floor 2: The tree layer is 2 to 6 m high
and is the dominant tree layer of K. obovata
and R. stylosa communities.

Floor 3: Canopy layer below 2 m,
including regenerative trees of species of S.
caseolaris, K. obovata, and some shrubs such
as A. ilicifolius, A. aureum, and A.
corniculatum. Although this tree layer is a
little, it is crucial in creating the next layer of
ecological succession and diversifying the
species composition of the forest.
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Figure 5. Vertical diagram reflecting the canopy structure of the mangrove at Bang La (a, b:
Forests older than 15 years old; c: forests between 10 and 15 years old;
d: forests less than 10 years old)
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Figure 6. Horizontal histogram showing coverage of the mangrove at Bang La (e, f: Forests older
than 15 years old; g: forests between 10 and 15 years old; h: forests less than 10 years old)
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Density and coverage

The density of mangroves is unevenly
distributed. The average density in the study
plots is 5,885 individuals/ha, the highest is
27,200 individuals/ha, and the lowest is
700 individuals/lha. The density difference
depends on many factors, in which the tree’s age
dramatically influences on the density of
mangroves. In general, the density of forest trees
is highest at age 15 and decreases with age, the

lowest in forest communities under ten years
old. However, the tree density was very high in
the study plots with the presence of Kandelia
obovata.

Coverage at locations in the area has a
significant  difference; the most extensive
coverage is in the forest community over 15 years
old (average 72.21%), from 10 to 15 years old
and under 10 years old have average coverage of
60.1% and 60.38%, respectively. The average
canopy cover of the study plots is 64.45%.

Table 4. Density and cover of the mangrove at Bang La

Pl | Number of individuals/plot Number of Average coverage
Age | o (10mx10m) individuals/ha | C°verage (%) (%)
1.1 7 700 39.15
1.2 8 800 47.64
13 9 900 47.38
<10years | 2.1 32 3200 68.36 60.38
old 2.2 11 1100 78.12
31 13 1300 64.59
3.2 11 1100 71.16
3.3 16 1600 66.67
14 141 14100 47.94
15 39 3900 50.89
iga'rslg y 23 9 900 52.57 60.10
34 18 1800 69.04
3.5 83 8300 80.07
1.6 113 11300 79.99
1.7 30 3000 49.56
> 15 years 2.4 9 900 81.45
old 25 17 1700 72.31 72.21
2.6 88 8800 58.82
3.6 272 27200 84.32
3.7 251 25100 79.05

CONCLUSIONS

Bang La mangrove forest has an area of
370 ha divided into three forest biomes of
different ages: younger than ten years old, from
10 to 15 years old, and older than 15 years old.
The species composition includes 20 species
belonging to 15 plant families, of which there
are eight official mangrove species and 12
participating mangrove plant species. Species
such as S. caseolaris, K. obovata, and R.
stylosa are structurally dominant. The general
composition formula for the study area is
47.2Ko + 46.9Sc + 1.8Ks + 2.1Ai + 2.0Ac.
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The dominant species was different in the
area: S. caseolaris dominant in the forest
community under ten years old, S. caseolaris
interspersed with K. obovata was dominant in
the mangrove community from 10 to 15 years
old, and K. obovata was dominant in the
mangrove biomes older than 15 years old.

Some shrubs and associated mangrove
species were recorded in the forest biomes from
10 years old, which showed that the mangrove
community more than ten years old is stable.
That means that from 10 years old, mangroves
should be planned with different species to
increase the diversity in species structure to
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enhance the ability to stabilize the community
and withstand changes in coastal habitats.
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VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Pjc lap - Ty do - Hanh phiic
HQC VIEN KHOA HQC VA CONG NGHE

S6: 319 /QD-HVKHCN Ha Néi, ngay 08 thdng 04 nim 2024

QUYET DINH
Vé viéc thanh 1ap Hji dong danh gia ludn viin thac s

GIAMDPOC :
HOC VIEN KHOA HQC VA CONG NGHE

Can cir Quyét dinh s6 303/0P-VHL ngay 01/03/2023 cua Chu tich Vign Han
ldm Khoa hoc va Céng nghé Viét Nam vé viéc ban hanh Quy ché t6 chite va hoat dong
cua Hoc vién Khoa hoc va Cong nghé;

Can cir Thong tw 6 23/2021/TT-BGDPT ngay 30/08/2021 cia Bé truomg Bj
Gido duc va Pao tao vé viéc ban hanh Quy ché dao tao trinh dj thac si;

Cén cie Quyét dinh sé 1966/QD-HVKHCN ngay 28/12/2021 cia Gidm déc Hoc
vién Khoa hoc va Céng nghé vé viéc ban hanh Quy ché dao tao trinh dg thac st;

Can cir Quyét dinh s6 896/QD HVKHCN ngay 25/05/2022 cua Gidm doc Hoc
vién Khoa hoc va Cong nghé vé viéc cong nhdn hoc vién cao hoc tring tuyén dot 1
nam 2022;

Céin cir Quyét dinh s6 1092/0P-HVKHCN ngay 02/10/2023 ciia Gidm déc Hoc vién
Khoa hoc va Cong nghé vé viée cong nhén dé taiva cir nguoi hudong dan luén vén thac st:

Xét dé nghi ciia Trudng khoa Khoa Céng nghé sinh hoc, T ruong phong Dao tao.

QUYET PINH:

Pidu 1. Thanh 1ap Hoi ddng dénh gia luan van thac st cho hoc vién Pham Vin
Quang véi dé tai: “Nghién ctru sy khac biét vé cdu tric quén thé va dac dlem giai phau
co quan sinh dudng loai Bén chua (Sonneratia caseolaris) & cac déi triéu khéc nhau
tai rirng ngép mén Bang La, Hai Phong”.

Nganh: Sinh hoc thuc nghi¢m Mi sb: 8 42 01 14

Danh sach thanh vién Héi ddng danh gia luan vin kém theo Quyét dinh nay.

Piéu 2. Hoi ddng c6 trach nhiém danh gi luan vin thac si theo ding quy ché
hi¢n hanh cia B Gido duc va Dao tao, Hoc vién Khoa hoc va Cong nghé. Quyét dinh
nay c6 hiéu luc trong thoi han ti da 60 ngay lam viéc ké tir ngay ky.

Hoi ddng tr giai thé sau khi hoan thanh nhiém vu.

Pidu 3. Trudng phong T6 chirc - Hanh chinh va Truyén thong, Truéng phong
Pao tao, Trudng phong Ké toan, Truéng Khoa Cong ngh¢ sinh hoc, cic thanh vién co
tén trong danh séch Hoi dong va hoc vién cao hoc ¢6 tén tai Diéu 1 chiu trach nhiém
thi hanh Quyét dinh nay./. ﬂ/

Noi nhin: GIAM POC
- Nhu Diéu 3; S -

- Luwu hd so hoc vién;

- Luu: VT, BT, MT.14.

. Vii Pinh Lam




DANH SACH HOI DONG DANH GIA LUAN VAN THAC SI

735 feawviheo Quyét dinh 56319 /0D-HVKHCN ngay 08704 /2024

", () 5 .y P4 . A ~ a
HOG Vlér\%\g.\cua Gidm déc Hoc vién Khoa hoc va Céng nghé)

| KHOA HOC VA | '

coGhe lya n" ctia hoc vién: Pham Vian Quang .
' 3]/Nghién ctru sur khéc biét vé cAu triic quén thé va dac diém giai phau

sinh dudng loai Ban chua (Sonneratia caseolaris) & cac ddi tricu khac

nhau tai rimg ngép man Bang La, Hai Phong.
Nganh: Sinh hoc thyc nghiém
Mai s6: 84201 14
Ngudi huéng dan: TS. Vii Manh Hung
- Vién Tai nguyén va Mai truong bién, Vién Han 1am KHCNVN

o R i Trach nhiém
Ho va tén, hoc ham, 8 ¢
| SYYALERA0E AR Chuyén Co quan cdng tic trong Hoi
hoc vi nganh a3
ong
L | GSTS. Nguyén Huy | Congnghé Vién Nghién ctru hé gen, Chi ti
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ng sinh hoc Vién Han 1dm KHCNVN
2 PGS.TS. Lé Xuin Sinh thai Trudng Dai hoc Khoa hoc Tu nhién, R
" | Tuan : £ . TTA NJA: Phan bién 1
hoc Pai hoc Qudc gia Ha Noi
3. PGS. TS. Phan Ké Sinh hoc Bao tang Thién nhién Viét Nam, Phan bié
Long phan i Vién Han lam KHCNVN in bien 2
4. :l;i-hTrﬁn Thi Phuong Thire vit hoc Hoc Vi.éAn K}}oa E‘IQC va Cong nghé, Uy vién -
Vién Han 1am KHCNVN Thu ky
5. | TS. Bai Thu Ha o i [ e neRat ip Smphee HATOL T8 ié
ReAgllgs B Gido duc va Dao tao Uyvicn

(Hoi dong gom 05 thanh vién)./Jg,




VIENHANLAM CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN Doc 1ap - Ty do - Hanh phic
HOC VIEN KHOA HQC VA CONG NGHE

Ha Néi, ngay 23 thdng 05 ndm 2024

BIEN BAN HQP HQI PONG PANH GIA LUAN VAN THAC si

Thuc hién Quyét dinh sé: 3 19/QDb-HVKHCN ngay 08/04/2024 cua Gidm
doc Hoc vién Khoa hoc va Céng nghé vé viéc thanh lap Hoi ddng dénh gi4 lugn
vén thac s cia hoc vién Pham Van Quang

Tén dé tai: Nghién ctru sy khéc biét vé cu tric quén thé va dic diém giai
phdu co quan sinh dudng loai Ban chua (Somneratia caseolaris) & cac d6i tridu
khdc nhau tai rimg ngdp man Bang La, Hai Phong.

Nganh/Chuyén nganh: Sinh hoc thuc nghiém

Ma s6: 8 42 01 14

Hom nay, ngay 23/05/2024 Hoi dong dé hop tai phong 1710, A28, Hoc
vién Khoa hoc va Cong nghé vao ltic 14 gio 00, Hoi dong gdm 05 thanh vién:

1. GS.TS. Nguyén Huy Hoang Chu tich hoi dong

2. TS. Tran Thi Phuong Anh Thu ky hoi ddng

3. PGS.TS. Lé Xuén Tuén Phan bién 1

4. PGS.TS. Phan Ké Long Phén bién 2

5. TS. Bui Thu Ha Uy vién hoi dong

Thanh vién ving mat: ......... O (Phan bién hodc uy vién,

dd c6 ban nhén xét dong y cho phép hoc vién duge bao vé trude Hoi dong danh
gié luan vén thac si).
NOI DUNG LAM VIEC

1. Dai dién co s& dao tao doc quyét dinh thanh 1ap Hoi dong danh gia luan van
2. Chu tich Hbi dong, diéu khién phién hop

3. Thu ky HD, doc li lich khoa hoc va bang diém cua hoc vién

4, Hoc vién trinh bay luan van truéc Hoi dong

5. Phgn bién 1 ry . ,
an p..kf..@ Z%:« ....... Al i, Yo G, 2 olat,
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10. Hoi dong hop kin va cho diém
- Hoi dong bau ban kiém phiéu gozl 3 thanh, V1en

Truong ban: . /)ﬁf /_f P
Uy VIENS 5 oo 15, _&}u ..........................
Uy vién:...... .. /Q'M ..... f&( /L ...............

- Két qua kiém phiéu nhu sau:

S6 phiéu phat ra:.... 7/ R
S6 phleu thu vé:.... 4 ( .......
Tbng sb dlem....éﬁ. D A

Diém trung binh: . g/){ Piledie



Piém thudng cong trinh cong bo:. ... D Sf ..........

Tong diém déanh gid ludn van va thuong cong trinh cong bé:. 9 Z/ .......
- Két luan cua Hbi ddn

+Luanvan ....... a@/‘ ................. (dat/khong dat yéu cau)
£ T1nh khong trung“1dp ndi dung va tén dé tai voi cac cong trinh cong bé:

..... et T AL 7gj/é<&m/ o by e 7
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11. Chu tich Hoi dong, cong bo két qua, yéu cau hoc vién chinh stra luan van véi
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CONG HOA XA HOI CHU NGHIA VIET NAM
Poc lap - Tw do - Hanh phuc

BAN NHAN XET PHAN BIEN LUAN VAN THAC Si

Ho va tén nguoi nhén xét: Lé Xuan Tuén Hoc ham, hoc vi: PGS.TS.

Chtrc danh trong Hoi dff)ng: Phan bién

Co quan cong tac: Truong Dai hoc Khoa hoc Ty nhién, DPHQGHN

Ho va tén hoc vién: Pham Vin Quang

Tén dé tai: Nghién ciru sy khac biét vé ciu tric quan thé va dic diém giai phiu co
quan sinh dwdng loai Ban chua (Sonneratia caseolaris) & cac d6i tridéu khac nhau
tai rirng ngap man Bang La, Hai Phong

Nganh: Sinh hoc thuc nghiém Ma sb: 842 01 14

NOI DUNG NHAN XET

1. Tinh ca‘ip thiét, tinh thoi su, y nghia khoa hoc va thuc tién cua dé tai luan van:

- Ban chua 12 loai cdy ua sdng, phan bd rong va la loai cdy than thudce véi ngudi dan ven
bién Viét Nam. Cay ban chua va la cdy thuc thy rimg ngdp min, 1a loai cdy c6 gia tri doi
vGi moi trudong va 1a mot trong nhitng loai cdy dugc chon dé trong va phuc hdi rimg
ngap mdn Viét Nam.

- Khu vuc RNM Bang La (Db Son — Hai Phong), Ban chua (S. caseolaris) 1a loai dugc
trdng phd bién nhim ting dién tich RNM va lin ra bién hang nam. Ban chua (.
caseolaris) 1a loai chiém wu thé va phan b trai dai trén cac ving bién ven bd. Dé
tai*“Nghién ciru sy khac biét vé cdu tric quan thé va dgc diém giai phdu co quan sinh
dudng loai Ban chua (Sonneratia caseolaris) & cac doi triéu khac nhau tai rimg ngap
min Bang La, Hai Phong’’ 1a ¢6 y nghia khoa hoc va thuc tién

2. Sy khong trung ldp cua dé tai nghién ciru so voi cac cong trinh khoa hoc, luan van da
cong bd & trong va ngoai nude; tinh trung thyc, rd rang va day du trong trich dan tai liéu
tham khéao

- Hién tai nguoi doc chua thdy c6 su trung 13p cua dé tai nghién ctru so véi cac cong
trinh khoa hoc, ludn van khac

- Céc trich dan tai liéu tham khao sir dung trong ludn vén la rd rang va trung thye, cac
tai liéu c6 lién quan dén ndi dung nghién ctru trung ludn van

o Su phu hop gifta tén dé tai voi ndi dung nghién ciru cling nhu véi chuyén nganh va
mi sb dao tao:

- Dé tai ““Nghién ctru sw khac biét vé céu triic quan thé va dic diém giai phiu co
quan sinh dudng loai Ban chua (Sonneratia caseolaris) & cac déi triéu khac nhau
tai rirng ngdp min Bang La, Hai Phong’’ ¢6 ndi dung nghlen ctru dén dac diém dleu
klen tu nhlen glua cac ddi triéu co rimg ngdp man phan bd; Nghién ctru sy khéc biét vé
chu truc quan thé cua loai Ban chua (S. caseolarzs) tai khu vuc Bang La; Nghlen ciru
khéc biét vé dac diém giai phau mot s6 co quan sinh dudng cua loai Ban chua (S.



caseolaris) tai cac déi tridu khac nhau 1a pht hgp va phit hop véi chuyén nganh dao tao
Sinh hoc thuc nghiém

4. D tin cdy va tinh hién dai cuia phuong phép nghién ctru da sur dung dé hoan thanh
luan van:

Pé thuc hién cac ndi dung nghién ctru dén chu truc quén thé va dic diém giai phiu co
quan sinh dudng loai Bén chua (Sonneratia caseolaris) trong ludn van, tac gia da su
dung céc phuorng phap nghlen ctru nhu: Piéu tra theo cac tuyet khao sat, xac dinh céc
OTC, do dém cac chi sé nhu duorng kinh than (DBH), chiéu cao vut ngon (H), mat do
cay, do tan che, s6 lugng cdy Ban chua...vi tri khao sat duoc xac dinh bang may dinh vi
vé tinh Garmin; Xavs dinh thanh phan loai va phén tich mau vat theo cac phuong phéap
co ban va c6 tham khao tir ngudi tai liéu dang tin cdy. Cac phuong phap nghién ctru va
k¥ thuat st dung 12 ¢6 s& so khoa hoc va dang tin cay dé hoan thanh luan vin

5. Két qua nghién clru cua ludn van:
Lugn vian co két qua:
- Xéc dinh duoc mot sé mdi truong sbéng cua cay ban chua & KVNC nhu do pH,
d0 min, nhiéu d6 & hai mua mua va kho
- Xa4c dinh dugc thanh phan loai cdy ngdp man, cu thé 1a 20 loai thuc vat ngap
man, thudc 19 chi, 15 ho thyc vét ¢ mach (bang 3.2). Trong do, xac dinh 8 loai
thuc vat ngdp mén chu yéu (chiém 40% tong s6 loai TVNM ) va 12 loai tham gia
ngap man (chlem 60% tong s6 loai TVNM) .
- Xaéc dinh duorc chu truc quén thé ban chua & cac dai triu KVNC
- Dua ra cc sO lleu vé su khéc biét vé cdu tric cua loai ban chua: Phan bb cau tric;
v& hinh théi, vé mat do
- Séliéu tmh toan céc chi sd da dang sinh hoc (chi s quan trong, chi s6 da dang J)
-S4 liéu vé mat do, chiéu cao ré, két qua vé dic diém ciu tao giai phdu mot sb co
quan sinh dudng (14, ré) & cac doi triéu khac nhau

DPanh gia: Cac két qua nghién ctru 1a ¢ co s& khoa hoc va c6 do tin cdy, két qua nghién
ctru phit hop véi ndi dung nghién ctru va tén dé tai nghién ctru cta luan van

6. Nhirng han ché, thiéu sét ciia luan van vé ndi dung, hinh thire va cau hoi:

- Chinh stra danh muc tir viét tit cho hO’p ly hon

- Trich dan tai liéu tham khao con thiéu, co 16i (trang 3, trang 9)

- Mot sb tir ding trong phan téng quan can 1am rd hon hodc dich chua sat (stress mubi,
trang 15)

- T4c gia can lam rd khai niém/quan diém str dung “d&i tridu”, cao triéu, trung triéu, thap
triéu trong nghlen ctru ctia minh va cu thé ap dung trong khu vire nghién ctru

- Téc gia can 1am rd hon tai sao chon OTC 10m x10m

- Phucmg phap nghién ctru (trang 21) can viét rd va cu thé hon. VD béao quan mat bang
thiét bi gi..

- Trang 25, Ket qua va thao ludn: tac gia can lam rd hon s6 liéu vé 6 man, nhiét dg, do
pH do cu thé & ting mat hay do séu bao nhiéu?; Tucmg tu giai thlch bién luan cho su
thich nghi, thuan loi cho su phat trién ctia ban chua can dua ra s6 lidu cu thé (nhiét do

~



xudng thip vao mua dong s& han ché sy phat trién ctia Bén chua ? ).

- Trang 28, tac gia can lam rd hon tudi rung co lién quan dén doi triéu?

- Trang 40: tac gla dua ra sy khac nhau vé mat do, chiéu cao ré& c6 su khac nhau, Vay
cac cac quan thé ban chua nay cé cung do tudi? hay co lién quan gi dén chiéu cao cla
cay?

- Tac gia lam r hon vé thoi gian ngdp triéu anh huorng gi dén phat trién cay ban chua

- Téc gia can chinh sira 13i font chit va bd sung day du cac trich dan tai liéu tham khao
trong trang 51

Cau hoi:
Thoi gian ngdp triéu c6 anh hudng gi dén su phan bo, sy sinh trudng va phat trién cua
ré cdy ban chua?

7. Néu tac giai chua viét bai béo khoa hoc thi ndi dung cla ludn vén c6 thé dugc viét
thanh cac bai bao dé giri trén tap chi khoa hoc, sach chuyén nganh hoéc tuyén tap cong
trinh HNKH cip QG, QT hay khong?

Téc gia c6 1 bai bao cong b trén tap chi khoa hoc va cong nghé bién (Vietnam Journal
of Marine Science and Technology), bai bdo c6 ndi dung phu hgp véi ndi dung nghién
ctru trong luan van

8. Két luan chung (Khéng dinh mirc d§ dap tng cac yéu cau dbi véi mot LVTS; LV ¢o
thé dua ra bao vé dé nhan hoc vi Thac si dugc hay khong?)

Luan van ¢6 ndi dung va két qua nghién ctru dap mg yeu cdu d6i véi mot luan vin
thac sT chuyén nganh Sinh hoc thuyc nghi¢m. Luan van co thé dua ra bao vé dé nhan hoc
vi Thac si

Ha Noi, ngay gFthang § nam 2024
Nguwoi nhan xét

Le

(4
PGS.TS. Lé Xuan Tuén



CONG HOA XA HOI CHU NGHIA VIET NAM
Doc 1ap — Ty do — Hanh phuc

BAN NHAN XET PHAN BIEN LUAN VAN THAC SY

Ho va tén ngudi nhan xét: Phan Ké Long Hoc ham hoc vi: PGS.TS.
Chtre danh trong Hoi déng: Phan bién

Co quan cdng tac: Bao tang Thién nhién Viét Nam

Ho va tén hoc vién: Pham Vian Quang

Tén d& tai: Nghién ctru sy khéc biét vé cdu triic quan thé va dic dlem giai phiu co
quan sinh dudng loai Bén chua (Sonneratia caseolaris) & cac d6i tridéu khac nhau tai
ring ngdp man Bang La, Hai Phong

Chuyén nganh: Sinh hoc thuc nghiém Ma sb: 8 42 01 14

NOI DUNG NHAN XET
1. Tinh cAp thiét, tinh thoi sy, ¥ nghia khoa hoc va thyc tién cia dé tai luan van:

Rung ngdp man 1a h¢ sinh thai rat quan trong, dong vai tro quan trong dbi véi
nang suét ven bién va bién, bao gom nghe c4, mdi trudong song cua ddng vat, go va 1am
san. Dy mén la mdt trong nhitng yéu t6 quan trong anh hudng dén sinh trudng va ning
sudt cdy ngdp min do vy cdy ngip méin phai c6 nhiing dic dlem thich nghi. Céc
nghién ctru trude day nghién cru thyc hién trén cay trong trong diéu kién phong thi
nghiém vi vy can c6 nghién ciru ngoai tu nhién.

Hoc vién d& xuit Dé tai “Nghién ctru sy khéc biét vé cAu triic quéan thé va dic
dlem giai phiu co quan sinh dudng loai Ban chua (Sonneratia caseolaris) & cac d6i
tridu khac nhau tai ring ngép man Bang La, Hai Phong” la phu hop, mang tinh chp
thlet tinh thoi sy va ¢6 y nghia khoa hoc va thuc tidn cao, 12 co s& bao ton va phat
trién bén ving hé sinh thai rimg ngdp méan trong didu kién bién d6i khi hau.

2. Sy khong trung lip cuia dé tai nghién ctru so véi cac cong trinh khoa hoc, luan van
da cong bd trong va ngoai nudc; tinh trung thyc, rd rang va day du trong trich dan tai
liéu tham khdo:

Pé tai thuyc hién nghién ctu trén d6i tuong cay Bin chua (Sonneratia
caseolaris) & rung ngap man Bang La, Hai Phong trén cdc déi triéu khac nhau 1a
khong tring lap v6i cac cong trinh khoa hoc, luén vén khac

Tong quan tai li¢u lién quan dén ndi dung nghién ctru day da. Tai liéu tham
khao duoc trich dAn dly du, cu thé, cap nhat, phu hop

3. Sy pht hop gitra tén d@ tai v6i ndi dung nghién ciru cling nhu véi chuyén nganh va
ma sO dao tao:
Tén d;é tai, ndi dung nghién ctru phu hop véi chuyén nganh Sinh hoc thue
nghiém ma so 8 42 01 14
1



4. Do tin ciy va tinh hién dai cia phuong phép nghién ctru da st dung dé hoan thanh
luan van:

Phuong phap nghién ciru ddy du, phd hop v6i ndi dung nghién clru bao gbm
phuong phép diéu tra rimg ngap man, phuong phap x4c dinh loai, phwong phép thu
mAu va xir Iy miu ngoai thuc dia, phuong phap nghién ctru trong phong thi nghiém

5. K&t qua cua luén van

Pi x4c dinh duoc 20 loai thue vat thudc 19 chi, 15 ho thuc vat bac cao tai rung
ngap man Bang La

Pi x4c dinh cdu tric quan thé Ban chua (Sonneratia caseolaris) & Bang La
mang nét dic trung clia riung trong va phan bo khong gian & cac déi triéu khac nhau la
khac nhau

Pi xéc dinh diéu kién song 1y tudng nhat cua Ban chua (Sonneratia caseolaris)
1a d6i trung triéu & d6 mat do ré khi phat trién

D3 xac dinh chiéu dai va do rong 14 anh hudng boi cac déi triéu khac nhau

Két qua cla d@ tai da dang trén tap chi Vietnam J ournal of Marine Science and
Technology
6. Nhitng han ché, thiéu sot ciia lugn van v& noi dung, hinh thirc va céu hoi:

CAn néu rd sb lugng lap lai ciia nghién ctru giai phau tai mdi d6i trieu

Chinh sira mot s 151 danh may

7. Néu tac gia chua viét bai bao khoa hoc thi ndi dung cua luén van ¢6 thé dugce viet

thanh céc bai bao dé giri dang trén céc tap chi khoa hoc, sach chuyén nganh hodc tuyén
tap cong trinh hoi nghi khoa hoc cAp quoc gia, quoc te khong?

8. K&t luan chung (khing dinh muc do dép img céc yéu cAu dbi v6i mot ludn
vin Thac s§; luén van c6 thé dua ra bao vé dé nhan hoc vi Thac sy duoc hay khong?):

Luan van dap Gmg céc yéu ciu d6i voi mot luan van Thac s§;
Luan vin c6 thé dua ra bao vé dé nhan hoe vi Thac sy
Ha Noi, ngay 10 thang 5 nam 2024

Nguoi nhan xét

Phan Ké Long



VIEN HAN LAM

KHOA HQC VA CONG NGHE VN
HQC VIEN KHOA HQC VA CONG NGHE

CONG HOA XA HOI CHU NGHIA VIET NAM

Poc lap - Tw do - Hanh phic

~ BAN GIAI TRINH CHINH SUA LUAN VAN
THEO KET LUAN CUA HQI PONG PANH GIA LUAN VAN THAC SI

Ho tén hoc vién: Pham Van Quang

Lop: BIO-2022A

Tén dé tai luan van: Nghién cuu sy khac biét vé cau truc quan thé va ddc diém giai
phau co quan sinh dudng loai Ban chua (Sonneratia caseolaris) ¢ cac doi trieu
khac nhau tai rirng ngap man Bang La, Hai Phong.

Nganh: Sinh hoc thuc nghiém
M s6: 8420114

Nguoi huéng dan khoa hoc: TS. Vi Manh Hung
Ngay bao vé luan van: 14h ngay 23/05/2024

suta luan van nhu sau:

Can ¢ bién ban hop hdi dong danh gia luan van thac si, hoc vién da chinh

STT Noi dung dé nghi bo sung, Noi dung da bo sung, chinh sira
o chinh swa
| Thém tur day du bang tiéng | P bo sung tu day du bang tiéng anh
anh cho tir viét tit, o trang vi. | cho tur viét tat.
, | Stacac 131 tén loai khong viét | D stra.
in nghiéng.
, | Suatatcatir ‘ré khi’ thanh ‘ré | DA sua.
tho’.
B cuc lai cac muc 16n trong | DA stra cac muc 3.1.3 thanh 3.2; muc
4 Chuong 3 két qua va thao luén | 3.2 thanh 3.3, muc 3.3 thanh 3.4.
muc: 3.1;3.2;3.3. -
Bo6 sung diém khao sat vao | Pa bd sung cac diém khao sat vao
5 .
bang 3.1, ¢ trang 25. bang 3.1. B
Bién luan lai két qua G phan | D stra.
6 3.1.3.2, ¢ trang 31 do cau van
lung cung.
Bo phén két luan vé su on | Da bo phén két luan vé su on dinh veé
7 dinh vé céu truc day va thoi cau truc ddy va thoi gian ngap triéu.
gian ngap triéu, ¢ trang 49.
Stra, bo sung thém cic phan | P4 bo sung.
8 tai liéu tham khao sai, con
thiéu, hodc tréng. I - -
9 | Bo sung hinh anh thuc dla tai | Pa bo sung hmh anh thuc dia tai cac




F_ cac diém vao phu_l‘uc hinh anh | diém khao sat trong phén phu luc
[ o trang 57. hinh anh.

Ha Néi, ngay 80 thang 0§ nam 2024

CHU TICH HOI PONG TAP THE HUONG DAN HOC VIEN
N augin H“H H—Ba% Vi Manh Hung Pham Van Quang

XAC NHAN CUA CO SO DAO TAO
KT. GIAM POC




