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Abstract

This paper covers spatial and temporal variations in phytoplankton communities and physico-chemical water
properties in the Can Gio Mangrove Biosphere Reserve (CGMBR), Vietnam based on field measurement
conducted in dry and wet seasons of 2010. Phytoplankton samples and water parameter data were collected
from nine stations in the CGMBR. A total of 86 species were recorded with clear dominance of
Bacillariophyceae, which formed above 90% of the total phytoplankton abundance with average of
48,000 cell/l in dry season and 35,000 cell/l in wet season. Although Chaetoceros and Coscinodiscus were
the two most diverse genera, Skeletonema showed high abundance during the studied period. Among the ten
environmental parameters tested in this study, salinity, turbidity, nitrate, ammonium and silicon dioxide
were found to be significantly different between seasons. On the other hand, no significant difference was
found between stations for the studied physico-chemical parameters. Results of CCA indicated that the
phytoplankton assemblage in CGMBR was influenced by salinity, turbidity, nitrate, ammonium and
phosphate concentration. This is the first study simultaneously investigating the phytoplankton communities
and their environment in this area and it is essential to set up the baseline of future studies.
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Tom tit

Nghién ciru ndy khao sét su thay ddi cia quan xa thuc vat phi du va céc yéu tb méi truong theo khong gian
va thoi gian & khu du trix sinh quyén Can Gid. Cac mau thuc vat pha du va nudc mit duoc thu thap & 9 vi tri
trong mua mua va mua kho nam 2010. Tong s6 86 loai thyc vat phi du dugc ghi nhan, trong dé tao silic
chiém wu thé trén 90% ca vé thanh phan loai va mat do té bao. Mat do té bao thuc vat pha du trung binh 1a
48.000 té bao/l & mua khd va 35.000 té bao/l & mia mua. Mic du Chaetoceros va Coscinodiscus (tao silic)
chiém wu thé trong cu tric thanh phan loai, tao Skeletonema chiém uu thé vé mat do trong ca hai mua.
Trong 10 théng s6 hod 1y do dac, do duc, ham lugng mudbi, nitrat, amoni va silic dioxit khac biét gitta mua
mua va mua kho; cac yéu td khac khong thay cé sy khéc biét giira hai mia. Két qua phan tich trong quan
chinh tic (CCA) cho thiy khu hé thuc vat phu du ¢ rieng ngap man Can Gid bi chi phdi boi d6 man, do duc
va ham lwong cé4c chét dinh dudng nito va phosphat. Day 1a nghién ctru dau tién vé khu hé thuc vat phu du
trong méi lién hé véi cac yéu té méi truong & khu duy trit sinh quyén Can Gio.

Tir khod: Thuc vat phu du, thanh phan loai, mat do té bao, ring ngap man Can Gid, cac thong sé méi truong.

MO PAU

~Thyc vat phu du (TVPD) la sinh vat san
Xuat so cap va déng vai tro quan trong trong
lusi thirc an cua hé h¢ sinh thai. Chung cung
cap xap xi 50% nguoén vat chat toan cau. Do
song lo ling trong nudc, thanh phan loai va cu
tric quan x& TVPD chiu sy chi phdi va thay doi
theo cac diéu kién moi truong bén ngoai [1-3].
Do d6 chiing dugc xem 4 sinh vat chi thi tét dé
danh gia sy thay doi trong cac h¢ sinh thai ven
bién [4] Su phan bé cua ching theo khong
gian va thoi gian la thong tin quan trong de
danh gia sy thay d6i dleu kién moi truong cac
qua trinh sinh hoa va cau trdc nhitng quan xa
thir cap trong h¢ sinh thai bién [5]. Thay doi
thanh phan loai TVPD s& anh hudng dén sinh
khéi va ciu triic quan xa dong vat phu du, dong
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vat day va c4 ciing nhu nhiéu qua trinh sinh hoa
khac trong hé sinh thai blen [6]. Thém vao do
trong nhitng thap nién gan day, duéi tac dong
cua bién doi khi hau va am [én toan cau di lam
thay d6i dang ké trong cau tric quan x& TVPD
[7].

Trong cac hé sinh thai ctra séng ven bién,
dd mudi va cac chat dinh dudng 13 hai thanh
phan quan trong anh huong dén quan xa
TVPD. Trong d6, phosphat dugc xem la ycu t6
chinh quyét dinh thanh phan loai TVPD & vinh
Khambhat, An Do [8] va cira sdng Trudng
Giang, Trung Quéc [9], trong khi ham hrong
nito hoa tan duoc cho la c6 anh huéng lon toi
TVPD & vinh Izmit, Thé Nhi Ky [10]. Nguoc
lai, mat do TVPD cao lién quan véi ham lugng
muoi va nitrat & vinh Bengal, An Do [11].
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Ngoai ra, nhiét d6 duoc xem la yéu t6 chinh
gay ra hién tugng thuy trieu do ¢ vung bién
Nauset, Hoa Ky [12]. Bén canh d6, d6 man,
oxy hoa tan va pH cling duoc bao cao co lién
quan mat thiet voi cau trac quan xa TVPD va
dong vat phu du ¢ vung bién Dia Trung Hai
[13]. Tuy nhién, cac nghién ctu vé TVPD va
dieu ki¢n moi truong ¢ nhitng khu rung ngap
man, cac ctra song ven bien khu vuc Dong Nam
A, dic biét & Vit Nam con rat han ché.

Hé sinh thai rieng ngap man chi ¢6 ¢ vung
khi hau nhiét d6i va can nhiét doi dong vai tro
dac biét quan trong trong vige dieu hoa khi hau
va giam thiéu 6 nhiém. Chlng phuc vu loi ich
con nguoi da chieu nhu cung cap nguon hai
san, diéu tiét khi hau va giam thiéu hiéu tng
nha kinh [14, 15]. Quan x& TVPD trong hé sinh
thai rieng ngap méan dong vai tro quan trong cho
nang suat cua thuy vuc [14]. Tuy nhién su gia
tang cac chat 6 nhiém tr nhitng hoat dong cua
con nguoi va ria troi vao cac dong song da dan
gay mat can bang trong h¢ sinh thai rirng ngap
man [16]. Nghién cau nay nham tim hiéu cau
trac quan xa TVPD, su phan b6 thanh phan loai
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va mat do theo khong gian va thoi gian, dong
thoi tim hicu cac yeu t6 moi truong chinh anh
hudéng den quan xa TVPD ¢ khu vuc ven bien
khu du trir sinh quyén Can Gio (DTSQCG).

VAT LIEU VA PHUONG PHAP
Khu vec nghién ciru

Khu DTSQCG c6 toa do 10°22°-10°40" vi
d6 bac va 106°46°-107°00" kinh do dong vdi
dién tich khoang 72.000 ha cach thanh pho Ho
Chi Minh khoang 65 km vé huéng dong nam
(hinh 1). Vung nay c6 khi hau gié mua nhiét
d6i v6i hai mua khd va mua trong ndm. Mua
kho bat dau tir thang 10 dén thang 4 va mla
mua tir gitra thang 4 dén thang 9. Nhiét do
trung binh vao khoang 26°C, lugng mua trung
binh tr 1.300 mm dén 1.400 mm, d6 am trung
binh 80%. Khu vuc nay bi anh huong bai che
do ban nhat tricu dao dong tir 2-4 m [17]. Dudi
tac dong cua bien doi khi hau va do thi hoa,
khu DTSQCG da bi anh huong béi nuéc bién
dang va su tich tu cac chat 6 nhiém lam cho
moi treong bi pha dudng hoa [15, 18].
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Hinh 1. Ban d6 céc vi tri thu mau & khu du trix sinh quyén Can Gid
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Po dac cac thong sé hoa ly

Hai dot khao sat dugc tién hanh vao thang
4 (mua kho) va thang 10 (mua mua) ndm 2010.
Mau nuédc dugc thu tai 9 dia diém ky hiéu tir
CG1-CG9 (hinh 1). Nhiét do, pH, do man, oxy
hoa tan va d6 duc duoc phan tich bang may do
nhanh Hach 156 va Hach 2100P (Hach, Hoa
Ky). Cac théng s6 nay duoc do 3 lan 6 3 vitri
trong vong ban kinh 5 m quanh diém khao sat.
De phan tich ham luong cac chit dinh dudng,
mau nudc duoc thu vao can nhya 2 | sau khi da
sic rira bang nudce tai diém thu. Mau sau do
duoc gitr lanh trong qua trinh mang vé phong
thi nghi¢m va duoc phan tich trong vong 48 h.

Tong chat rin lo ling (TSS) duoc phan tich
bang cach loc mét luong thé tich mau bang
gidy loc va siy khd & 110 + 5°C cho dén khi
trong luong khong dbi. TSS duoc xac dinh
bang cach can lai mang loc va trir di trong
lugng mang loc. ‘NO3, NH,", PO4W \{a SiO,
duoc phén tich bang may quang pho ké (Hach
DR/2500). Nitrate dugc do theo phuong phap
nitrate 4500-NO3" (B) véi giGi han phat hién la
0,02 mg/l, amoni do theo phuong phap amoni

4500-NH;" (B) véi gigi han phat hién la
0,02 mg/l phosphat do theo phuong phap
4500-PO,> (C) vé6i giéi han phat hién la

0,06 mg/l, va silic oxit dugc do theo phuong
phap 4500-SiO, (D), giéi han phat thi¢n la
0,05 mg/l cua APHA (2005) [19]. Mbi diém
duoc chuan bi 2 mau va do lap lai 2 1an.

Po dac cac thdng sé cia thuc vat phi du
Mau TVPD dugc thu ¢ ting mat bang ludi
thu TVPD hinh chop (di¢n tich mi¢ng ludi
0,3 m?, kich thuéc mat luéi 25 um) bang cach
quang va kéo lu6i vai lan cho dén khi mau
nuéc cho thdy thdy nhiéu TVPD trong mau.
Mau dinh luong duoc thu bang cach loc 10 |
nudc qua ludi. Cac mau sau do dugc chtra
trong lo nhwa 150 ml va ¢6 dinh bang véi 3 ml
dung dich formalin 37%. Thanh phan loai
TVPD dugc dinh danh bang cach quan sat dudi
kinh hién vi Olympus CK40-F200 va BX51-
TRF (Olympus, Japan) ¢ d6 phong dai 100400
lan. Cac loai TVPD duoc dinh danh dua vao
phuong phéap hinh thai so sanh vai su trg giup
cua cac khoa phan loai trong va ngoai nudc nhu
Shirota (1966) [20], Kramer and Lange-
Bertalot (1986) [21], Fukuyo va nnk., (1990)
[22], Truong Ngoc An (1993) [23], Tomas
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(1997) [24], Larsen va Nguyen-Ngoc (2004)
[25] va Tén That Phéap (2009) [26]. Mat do
TVPD trong miu duoc xac dinh biang budng
dém SedgeWICk Rafter theo phuong phip cua
Lund va nnk., (1958) [27]. Toi thiéu 500 té bao
dugc dém trong moi mau va quy ra mat do té
bao/l. Thanh phan loai TVPD duoc tra cuau va
sap xép theo hé théng phan loai cua AlgaeBase
[28].

Phan tich théng ké

Phén tich phuong sai mét yéu té (One-way
ANOVA) va phan tich hau kiém (Tukey s HSD
test) dé kiém tra su khéc biét cua cac thong sb
moi trudng gitta hai dot thu mau. Phan tich
tuong quan Pearson duoc st dung dé tim hiéu
moi twong quan giita quan xa TVPD va cac
thong s6 mdi truong. Cac phan tich dugc thuc
hién trén phan mém SPSS (IBM Corp.,
Armonk, NY, Hoa Ky)

Céu trGc quan xa thuc vat phu du duoc
phén tich va danh gia thong qua cac chi s6 sinh
hoc nhu chi 6 phong phi Margalef’s index (d
= S — 1/InN), chi sé dong déu Pielou’s (J), chi
s6 da dang Shannon, 1948 (H’ = -Zp; % Inpy),
chi s6 uwu thé Berger-Parker D (D = Nmax/N),
vé6i pi=Ni/N, N; la mat do cua loai i va N la téng
mat do trong mau. Cac chi sé sinh hoc dugc
tinh toan nho su trg gidp cia phin mém
PRIMER VI (Plymouth Marine Laboratory,
Anh).

Phén tich tuong quan chinh tic (CCA)
duoc st dung dé lam rd cac yéu té moi truong
chinh chi phoi quan x3 TPVD. Tat ca cac thong
s6 (trir pH) duoc hoan chuyen bang cach dung
ham log(X+1) de c6 phan phdi chuan trudc khi
phan tich. Cac yéu té moi trudng it tac dong Ién
cau triic quan xa TVPD duoc loai bo nho phép
phan tich hoan vi Monte Carlo. Chi nhitng loai
€6 mat do cao hon 10% trong moi miu duoc
dung trong phép phan tich nay. Phan tich twong
quan chinh t{ic duoc thuc hién nho su tro giup
cua phan mém CANOCO phién ban 4.5 cho
Windows [29].

KET QUA VA THAO LUAN
Céac thong s6 hoa ly

Nong do trung binh va do léch chuan cua
cac yéu té hoa 1y nudc mat & khu DTSQCG
duoc trinh bay ¢ hinh 2. Két qUa phan tich
phuong sai mot yéu t6 (ANOVA) va phan tich
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hau kiém Tukey’s HSD cho thay gia tri trung
binh cua d6 man, d¢ duc, nitrat, amoni va silic
dioxit trong mua kho khac bi¢t c6 y nghia so
v6i mua mua (p < 0,05), cac yéu té khac khong
thdy khéc biét giira hai mua (p > 0,05). B6 min
dao dong tir 17-30%o trong mua kho va tur 14—
29%o vao mua mua. P§ duc dao dong tur 26—
91 (NTU) trong mua kho va tir 33-147 (NTU)
vao mua mua. Nitrate dao dong tu 0,5-0,9
(mg/l) trong mua khd va 0,7-2,2 (mg/l) trong
mua mua. Ammonium dao dong tu 0,11-
0,18 (mg/l) trong mua khd va 0,15-0,37 (mg/l)
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trong mua mua. Silic dioxit dao dong tur 1,7—
4,2 (mg/l) trong mua khé va 2,6-6,7 (mg/l)
trong mua mua. Nhiét do dao dong tur 28,6—
31,2°C, véi gia tri cao nhat va thip nhat déu
trong mua kho; pH dao dong tir 6,8-8,3, thip
nhat vao mua kho VA ca0 nhat viao mua mua;
DO dao dong tr 5,3-8,1 (mg/l) thip nhat vao
mua khd va cao nhit vao mua mwa; TSS dao
dong tir 28-130 (mg/l), vei gia tri cao nhat va
thip nhat déu trong mua mua; PO,> dao dong
tr 0,11-0,33 (mg/l) Vi gia tri cao nhit va thap
nhat déu trong muia mua (hinh 2).

200 1 0 Khod B Mua

100 - I E I f
4 -

aaddaadan

TSS(mg/L)

o

NO3- (mg/L)

PO43- (mg/L) NH4+ (mg/L)
o o
(%] B O

=
o o
J

w
1

SiO2 (mgiL)

Haadaadad

CG1 CG2 CG3 CG4 CG5 CG6 CG7 CG8 CeY

=]
Il

Hinh 2. Sy thay d6i theo khong gian va thoi gian cua cac thong sé hoa ly

Thanh phan loai va mat d¢ thuc vat phu du
Tong s6 86 loai (67 loai & mua kho va 70
loai & mia mua) thugc 5 nhém TVPD la tao
silic, tao hai roi, vi khuan lam va tao kim duoc
ghi nhan ¢ khu DTSQCG (phu lyc 1). Nhom
tao silic chicm uu the véi 74 loai chiem 86%,
tao hai roi xep thir hai voi 7 loai chiem 8%, tdo
lam c6 4 loai chiem 5%, va tdo kim chi ghi
nhan duwoc 1 loai chiém 1% (bang 1). Trong
nhom tdo silic, hai chi Coscinodiscus va
Odontella c6 so6 loai cao nhat twong (rng véi 10

va 8 loai. Mot s chi tdo silic khac c6 do da
dang loai thap hon nhu Chaetoceros (6 loai),
Nitzschia (5 loai) va Proboscia (3 loai). Hai
chi tao hai roi c6 so loai da dang nhat la
Protoperidinium (3 loai) va chi Tripos (2 loai).
Da dang sinh hoc khu DTSQCG va cac gia
tri sinh thai da duoc bao cao kha nhicu [15, 30,
31]. Tuy nhién céc théng tin vé TVPD hau nhu
chura dugc nghién ciru & khu vuc nay. Nghién
cau nay ghi nhan dugc 86 loai TPVD, trong do
cha yéu la tao silic. S6 loai TVPD ¢ khu
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DTSQCG cao hon s6 loai TVPD (61 loai) &
vung rang ngap man Panguil (Philippines)
nhung thip hon sb loai TVPD (126 loai) ¢ rung
ngap man Mindanao va Pichavaram (An D9)

[32, 33]. Su khac biét nay co thé do pham vi
khao sat, thoi gian khao sat, cac dic diém vé
dia ly, khi hau ciing nhu sy phan b cua céac
loai TVPD.

Bang 1. Thanh phan loai thyc vat phi du & khu du trir sinh quyén Can Gio

S6 loai Thanh phén %

Nganh Lop
Kho Mua Kho Mua
Cyanobacteria Cyanophyceae 2 3 3,0 4.3
Dinophyta Dinophyceae 4 5 6,0 7,1
Bacillariophyta ~ Bacillariophyceae 18 17 26,9 243
Coscinodiscophyceae 19 20 28,4 28,6
Mediophyceae 23 24 34,2 34,3
Ochrophyta Dictyochophyceae 1 1 1,5 1,4
Téng 67 70 100 100

Su thay dol theo khong gian va thoi gian
ciia mat do té bao TVPD & Khu DTSQCG dugc
trinh by & hinh 3. Mat do té bao TVPD & mia
kho6 cao hon so véi mua mua (p = 0 006) va
dao dong tir 33-66x10° t& bao/l & mua kho
(hinh 3A) va 26-47x10° te bao/l vao mua mua
(hinh 3B). Cao nhat & diém CG9 vao mua kho
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va thip nhat & diém CG8 vao mua mwa. Céc
diém bén ngoai ctra song ven bién (CGG CG9)
c6 mat d6 té bao TVPD cao hon cac dlem bén
trong ring ngap man (p = 0 05) Mat do té bao
tao silic chiém uu thé (> 90%) & tat ca cac diém
khao sat va & tat ca cac thoi diém (hinh 3).
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Hinh 3. Phan traim c4c nhdm va mat do té bao TVPD & (A) mua khé va (B) mua mua

Mat do té bao TVPD & khu DTSQCG cao
hon ¢ ving rieng ngap mdn Panguil
(Phlllpplnes) Canini 2013 [33] nhung thap
hon so véi mat do té bao & vung ctra sbng
Tagus (B Pao Nha) [34]. Su gia tang mat do
té bao TVPD ¢ khu DTSQCG vao mua khé
c6 phan trung khép véi nghién cieu caa Lu va
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Gan (2015) [35] ¢ vung cira song Chau Giang
(Trung QUOC) Mat do té bao gia ting vao
mua khd, diéu nay co thé do luong nu6c ngot
tu thuong nguoén cac dong song do vé it hon,
lam glam do pha lodng cac yéu td d|nh
dudng, giam do duyc, tao diéu kién thich hop
cho TVPD phat trién.
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Céc chi s6 sinh hec

Gia tri trung binh va su thay do6i theo
khéng gian, thoi gian cia cac chi s6 sinh hoc
dugc trinh bay ¢ hinh 4. Gia tri cac chi sb sinh
hoc (d H’, J va D) khong cho thay c6 sy khac
bi¢t gitra mua khd va mua mua (Anova, p >
0 05) Tuy nhién, chi $6 phong phi Margalef’s
(d) va chi s6 da dang (H’) & cac diém thu mau
bén trong rung ngap man (CGl CGS) thip
hon so v&i cac diém & bén ngoai cira séng ven
bién (CG6-CG9) (Anova, p < 0,05). Chi sb

1A

8d oH' @8J 8D

Gia tri

00

phong phu Margalef's dao dong tir 2,6-4,1, da
dang loai cao nhat & diém CG6 va CG8 vao
mua mua va thip nhat & CG2 vao mua kho.
Chi s da dang H’ dao dong tur 2,5-3,8, cao
nhat & diém CGY9 (mua mua) va thap nhat &
diém CG5 (mua khd). Chi sb dong deu
Pielou’s dao dong tar 0,3-0,72, cao nhat &
diém CG1 (mua mua) va thap nhat ¢ diém
CG7 (mua kho). Chi s6 uu thé (D) dao dong tur
0,15-0,8, cao nhit & diém CG2 (mua khd) va
thip nhit ¢ diém CG9 (mua khd).
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Hinh 4. C4c chi sb sinh hoc cua thuc vat pht du ¢ mua khé (A) va mua mua (B)

Twong quan giira méi treong hod Iy va quan
xa thuc vat phu du .

Su dnh huong cla cac dieu Kién moi trudng
db6i véi khu he TVPD trong mua khé dwoc thé
hién ¢ hinh 5A. Trong mua khd c6 tong sé 28
loai TVPD c6 mat d6 > 10% duoc st dung dé
phan tich CCA. Két qua phan tich CCA cho
thdy ham luong dinh dudng (nitrat, phosphat va
amoni) va do mudi chi phéi phan 16n quan xa
TVPD. Trong d6 truc CCA1 tuong quan thuan
v6i ham luong nitrat, phosphat nhung ti |¢
nghich véi d6 duc va ch| phdi 47,2% do bién
dong cua khu h¢ TVPD. Trong khi do truc
CCA2 tuong quan thuan vgi do muoi, amoni
nhung trong quan nghlch vai nhiét do, oxy hoa
tan va pH (hinh 5A), va chi phol 33,6% d6 bién
dong cia khu h¢ TVPD. Do thi CCA ciing cho
thiy khu hé TVPD dugc phan lam céc nhom:
Nhom chiu tac dong manh bgi phosphat gom
mot s6 loai nhu Coscinodiscus radiatus,
Odontella heteroceros, Guinardia setigera,

Triceratium favus; nhdm chiu tic dong manh
bai nitrat gom cac loai nhu Actinoptychus
annulatus, C. lineatus, Ditylum brightwellii,
Nitzschia longissima, Thalassionema
nitzschioides, nhom chiu tic dong manh bdi
amoni va muoi nhu Odontella reticulum, C.
asteromphalus, C. subtilis, C. jonesianus, C.
marginatus, Ditylum sol, N. paradoxa,
Prorocentrum micans (h‘mh 5A).

Trong mua mua c6 tong so6 26 loai TVPD
c6 mat do > 10% duoc su dung dé phan tich
CCA. Két qua phan tich CCA cho thdy ham
luong dinh dudng (nitrat va phosphat), d¢ duc,
TSS, d6 muoi, nhi¢t do va DO chi phéi phan
I6n cdu trdc quan xi TVPD. Trong d6 truc
CCALI tuong quan thuan vgi ham lugng nitrat,
phosphat, nhi¢t do va DO nhung ti 1¢ nghich
vGi do duc, TSS va chi phdi 39,5% do bién
dong cua khu h¢ TVPD. Truc CCAL chi phdi
phan Ién cau tric quan xa TVPD gom cac loai
nhu: Chaetoceros curvisetus, Coscinodiscus
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asteromphalus, C. subtilis, C. bipartitus, Tripos
furca, Ditylum brightwellii, Nitzschia paradoxa,
Guinardia setigera, Skeletonema costatum va
Thalassionema nitzschioides. Truc CCA2 ti I¢
thuan véi silic dioxit nhung ti I¢ nghich véi d6
muoi va chi phéi 27, 3% do bién bién dong. Cac
loai chiu su chi phdi cia truc CCA2 gém:

Actinoptychus annulatus, Bellerochea
homologicalis, Thalassionema frauenfeldii,
Odontella aurita, O. reticulum va O.
heteroceros.

D3 c6 nhiéu nghién ciru cho thay cac théng
s6 moi truong nhu nhiét do, d6 mudi, TSS, pH,
va ham luong chat dinh _dudng dong vai tro
quan trong trong viéc kién thiét nén cau tric
quan xa TVPD [32, 36, 37]. Khu DTSQCG
hi¢n dang chiu nhiéu tac dong truc tiép va glan
tiép boi cac hoat dong nong nghiép, cong
nghiép va d6 thi hoa tir cac khu vuc lan can
nhu TP HCM, Binh Duong, Ddng Nai va Vung
Tau [38]. Do d6 méi trudng nudc bi 6 nhiém va

gia ting pht dudng hod trong nhitng nim gan
dﬁy [39]. Khu DTSQCG dac trung la ving cua
song nudc can c6 do duc cao vi bi dnh hudéng
bai triéu va _phu sa boi tu tir cac con _song nhu
Sai Gon- Dong Nai (Soai Rap), Pon Tranh,
Long Tau va GO Gia-Thi Vai [38]. Do Vay
ngoal cac chat dinh dudng, d6 duc va do muoi
gop phan dang ké anh huong dén ciu tric quan
xa TVPD. Biéu nay ciing da duogc ghl nhan &
ring ngap man Philippines [33], song Chau
Giang va song Truong Giang (Trung Quoc) [9,
40], vinh Khambhat (An D9) [8]. Mat d té bao
thap hon trong mua mua (Mdc du ham luong
mot sé chit dinh duong cao hon so v4i mua
kho) c6 thé do do duc gia tang lam han ché anh
sang di vao moi truong nudc, diéu nay han ché
TVPD phat trién. Bong thoi sy phan chia cua
mét s6 loai TVPD thich hop V61 do man cao bi
han ché trong mua mua [6], dleu nay ciing giop
phan 1am suy giam mat do té bao TVPD.

°| A

Qobt

Si0;

Oaur®

CCA2

Duc (NTU

PO43-

-0.4

CCA1 1.0

0.8
o

Osin
A Ohom &
sio2 &

NH4+ Aanu

Cjon Dsol
a A
Duc (NTU A('!'in
uc
Dbri €Ot
Chipa a &a& Tfur
o Dyib

T8S

CCA2

uuuuu a

I Crad

Oaurgye; 5 A

Ajap Ohet Seos
Ceom

©
<

-0.8 CCA1 0.8

Hinh 5. Su chi phéi gitra méi trudng hoa ly va quan x4 thuc vat phu du
¢ mua kho (A) va mua mua (B)

Trong mot s6 hé sinh thai rung ngap man
ddo muoi, ham luong nito va phosphat la
nhitng yéu to quan trong nhat anh hudong dén
cAu truc quan xa TVPD [33, 40], trong do
phosphat duoc cho 1a yéu té quyét dinh. Su
gia ting ham luorng phosphat thwuong ti I¢
thuan véi mat @6 va thanh phan loai TVPD,
dac biét la nhom tao silic [9, 34, 36]. Ngoal
ra, cac chat dinh dudng nhu nitrate, amoni,
phosphat va silic dioxit déu cho thay c6 mdi
quan hé voi mat d6 té bao ¢ khu DTSQCG.
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Két qua caa nghién ctu nay trang khop voi
nghién ciru & rung ngap man Philippines
[30], rung ngap man Mindanao va
Pichavaram (An Do) [32, 33] trong d6 cac tac
gia ghi nhan do duc, ham lugng silic va cac
chat dinh dudng la nhitng yeu to chinh anh
hudng dén cau trdc quan xa TPVD ¢ cac cua
sbng vung nhiét déi.

Loi cdm on: Nghién ciru nay dugc tai tro tir
Quy phat trién Khoa hoc Tré ciia So Khoa hoc
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va Cong nghé TP HCM cho d¢é tai mang ma s6
“172/Qb-SKHCN”.
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Phy luc 1. Danh séch cac loai thuc vat phu du & khu du trit sinh quyén Can Gio
STT Tén khoa hoc Mua kho Mua mua Ky hiéu

Vi khuén lam
1 Lyngbya sp. + + Lsp.
2 Oscillatoria sp. + Osp.
3 Oscillatoria subbrevis Schmidle + Osub
4 Trichodesmium erythraeum Ehrenberg + Tery

Téao kim
5 Dictyocha fibula Ehrenberg + + Dfib

Tao silic
6 Actinoptychus annulatus (Wallich) Grunow + + Aanu
7 Amphipleura pellucida Kutzing + Apel
8 Amphiprora gigantea Grunow + + Agig
9 Asterionella formosaCleve + + Afor
10  Bacteriastrum varians Lauder + Bvar
11  Bellerochea homologicalis Stosch + Bhom
12 Cerataulina dentata Hasle in Hasle + + Cden
13 Chaetoceros abnormis Proschkina-Lavrenko + Cabn
14 Chaetoceros affinis Lauder + Caff
15  Chaetoceros curvisetus Cleve + Ccur
16  Chaetoceros diversus Cleve + + Cdiv
17 Chaetoceros subtilis Cleve + + Chsu
18  Chaetoceros teres Cleve + Cter
19  Climacosphenia moniligera Ehrenberg + Cmon
20  Coscinodiscus asteromphalus Ehrenberg + + Cast
21  Coscinodiscus bipartitus Rattray + + Cbip
22 Coscinodiscus excentricus Ehrenberg + Cexc
23 Coscinodiscus gigas Ehrenberg + + Cyig
24 Coscinodiscus jonesianus (Greville) Ostenfeld + + Cjon
25  Coscinodiscus lineatus Ehrenberg + + Clin
26  Coscinodiscus marginatus Ehrenberg + + Cmar
27  Coscinodiscus radiatus Ehrenberg + + Crad
28  Coscinodiscus subtilis Ehrenberg + + Csub
29  Coscinodiscus thorii Pavillard + + Ctho
30  Cyclotella comta (Ehrenb.) Kiitz + + Ccom
31  Diatoma vulgaris Bory + Dwul
32 Diploneis didyma (Ehrenberg) Ehrenberg + Ddid
33 Ditylum brightwellii (T. West) Grunow + + Dbri
34 Ditylumsol Grunow + + Dsol
35  Eucampia zodiacus Ehrenberg + Ezod
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36
37
38
39
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
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77
78
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80
81
82
83
84
85
86

Guinardia striata (Stolterfoth) Hasle
Gyrosigma acuminatum (Kitz.) Rabenh
Gyrosigma attenuatum (Kditz.) Rabenh
Gyrosigma sinensis Ehrenberg
Hemiaulus sinensis Greville
Lauderia borealis Gran
Melosira undulata (Ehrenb.) Kiitz
Melosira varians C. Agardh
Navicula elegans W. Smith
Navicula sp.
Nitzschia closterium (Ehrenb.) W. Sm
Nitzschia longissima (Bréb.) Ralfs
Nitzschia lorenziana Grunow
Nitzschia paradoxa (Gmelin) Grunow
Nitzschia sp.
Odontella aurita (Lyngbye) Brébisson
Odontella heteroceros Grunow
Odontella longicruris (Greville) M.A.Hoban
Odontella mobilensis Grunow
Odontella obtusa (Kiitz) Hust
Odontella regia (Schultze) Ostenfeld
Odontella reticulum (Ehr.) Boyer
Odontella sinensis Greville
Paralia sulcata Ehrenberg
Planktoniella sol (Wallich) Schutt
Pleurosigma affine Grunow
Pleurosigma angulatum W. Smith
Pleurosigma elongatum W. Smith
Proboscia alata Brightwell
Proboscia imbricata Brightwell
Proboscia stolterforthii Perag
Pseudonitzschia sp.
Schroederella schroederi (Bergon) Pavillard
Skeletonema costatum (Grev.) Cleve
Streptotheca thamesis Shrubsole
Surirella gemma Ehrenberg
Surirella robusta Ehrenberg
Thalassionema nitzschioides (Grunow) Mereschkowsky
Thalassiosira sp.
Thalassiosira subtilis (Ostenfeld) Gran
Thalassiothrix frauenfeldii Grunow
Triceratium favus Ehrenb
Triceratium scitulum Brightwell
Tryplioptychus cocconeiformis (Cleve) Hendey
T4ao hai roi
Dinophysis caudata Saville-Kent
Peridinium quinquecorne Abé
Prorocentrum micans Ehrenberg
Protoperidinium pellucidum Bergh
Protoperidinium pentagonum (Gran) Balech
Tripos furca (Ehrenberg) Claparéde et Lachmann
Tripos muelleri Bory
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Gstr
Gacu
Gatt
Gsin
Hsin
Lbor
Mund
Mvar
Nele
Nsp.
Nclo
Nlon
Nlor
Npar
Nisp.
Qaur
Ohet
Olon
Omob
Oobt
Oreg
Oret
Osin
Psul
Psol
Paff
Pang
Pelo
Pala
Pimb
Psto
Psp.
Ssch
Scos
Stha
Sgem
Srob
Tnit
Tsp.
Tsub
Tfra
Tfav
Tsci
Tcoc

Dcau
Pqui
Pmic
Ppel
Ppen
Tfur
Tmue
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