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ABSTRACT

The aim of study was to investigate the seasonal variation of phytoplankton in the estuary
of Hau river, Soc Trang province. Phytoplankton samples were collected once a month at
high tide and low tide in three sites during for 12 months (form July, 2017 to June, 2018).
The results showed that a total of 221 species of phytoplankton were identified, in which
97 species (44%) were diatom (Bacillariophyta), 54 species (24%) were green algae
(Chlorophyta), and 16-35 species (7-16%) belonged to other phyla. Species composition
of the phytoplankton in the dry season was more diverse than that of in the rainy season.
Species number of phytoplankton at high tide was higher than that of at low tide. Diatoms
were always the most abundant in all samplings. Mean density of phytoplankton in the
rainy season and dry season ranged from 49,595+14,542 to 83,246+29,639 ind/L and from
57,745+37,505 to 109,105+78,261 ind/L, respectively. The diatoms were found to be
dominant in all sampling locations. Significant correlation was not observed between
temperature or pH and phytoplankton composition in the estuary of Hau river. There were
significant positive correlations (p<0.05) between salinity, DO, BODs, TAN or TN and
algae densities. Shannon-Weiner diversity index (H’) varied from 2.70.2 to 3.1+0.2
indicating that water quality in study sites ranged from light to moderate pollution. In
general, the fluctuation of algae composition in estuary of Hau river was influenced by the
seasonal characteristics and tidal regime.

TOM TAT

Nghién ciru duwoc thyc hién nham xdc dinh su bién dong thanh phzfn thue vt néi theo mia
o ving cika song Hdu thugc tinh Séc Trang. Mau thiee vit néi dieoe thu moi thang 1 lan
vao thoi diém miede Iom va nuée rong tai 3vitritrong thoi gian 12 thang (ur thang 07/2017-
06/2018). Két qud da xdc dinh dwoc tong cong 221 lodi thie vit néi, trong dé nganh tdo
khué co 97 loai (44%), tao luc voi 54 loai (24%), cac nganh tao con lai tir 16-35 loai (7-
16%). Thanh phan lodi thuc vt néi vao mia khé da dang hon mia mua va thoi diém nude
[6n c6 thanh phan lodi cao hon thoi diém nude rong. Tao khué luon chiém wu thé qua cdc
giai dogn khdo sat. Mdt do tao trung binh vung cira song Hau vao mua mua va mua kho
lan heot tir 49.595+14.542 dén 83.246+29.639 cd thé (ct)/L va tir 57.745+37.505 dén
109.105+78.261 ct/L. Nhiét di va pH khéng cé moi tuong quan chit ché véi thanh phan
thiee vt néi & vimg cika séng Hau. Mdt dg tao c6 moi twong quan thudn cé y nghia
(P<0,05) vdi d man, DO, BODs, TAN va TN. Chi s6 H’ bién déng tir 2,7+0,2 dén 3,1+0,2
cho thd'y chat lwong nuoc tai cac vi tri thu mau tir 6 nhiém nhe dén 6 nhiém trung binh.
Nhin chung, si bién dgng vé thanh phan thue vt néi vimg cika song Hau bi dnh huong
béi tinh chdt miia vu va ché dj thity triéu.

Trich dan: Nguyén Thi Kim Lién, Au Vin Hoa, Nguyén Cong Trang, Nguyén Thi Khiém,‘) Huynh Truong Giang,
Nguyén Thanh Phuong va Vi Ngoc Ut, 2020. Bién dong thanh phan thuc vat ndi theo mua ¢ vung cura
song Hau, tinh Soc Trang. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(S0 chuyén dé: Thuy san)(1):

80-91.
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1 GIOI THIEU

S6ng Hau ¢ vai tro quan trong ddi véi doi song
clia nguoi dan ¢ ving Pdng bang song Ciru Long,
song cung cdp nudc cho cac hoat dong khac nhau,
dic biét 1a hoat dong nudi trong thuy san. Tuy nhién,
nhitng nim gan day chat lugng nudc ving cira séng
Hau ¢6 su bién dong cao hon so véi trude day do
anh huong cua bién d6i khi hdu. X4m nhap min &
cac khu vye thude ving cira song da 1am thay doi do
man, tir d6 1am thay su phan b ctia cac nhom sinh
vét trong nudc, trong d6 c6 nhom thyc vat n6i. Thye
vat ndi gdm co cac nganh chu yéu nhu tio lam
(Cyanobacteria), tao khué (Bacillariophyta), tio mat
(Euglenophyta), tdo luc (Chlorophyta) va tao tdo
giap (Chlorophyta). Trong khi tao lam, tio mét va
tao luc phan b chu yéu & méi trudng nude ngot thi
tao khué va tao giap c6 thanh phan loai da dang hon
trong mdi trudng nude lg, man.

Trong moi truong nudce, thue vat ndi 1a thanh
phan quan trong trong hé sinh thai thay vuc va la
ning suit sinh hoc so cap (Ligeza and Wilk-
Wozniak, 2011). Ngoai ra, tao 1a mét xich dau tién
trong chudi thirc &n va giir vai tro chu yéu trong chu
trinh dinh dudng va chuyén hoéa ning luong
(Suikkanen et al., 2007). Sy phat trién va toc do ting
truong cia cac loai tao khac nhau phy thudc rat 16n
vao diéu kién moi truong nudce, do man, pH, nhiét
d9, anh sang cling nhu ham lugng dinh dudng trong
nudc 1a cac yéu to chinh anh huéng dén sy pht trién
cia tao (Banerjee et al., 2011). Thuc vat ndi
thuong phan tng nhanh véi ham luong oxy thép,
muc d¢ dinh dudng cao, va cac chit doc hai. Thuc
vat ndi thuong nhay cam ddi véi 6 nhiém nuéc hon
cac nhom sinh vat khac. Vi véy, thuc vat ndi duogc
dung 1am sinh vat chi thi trong danh gia chat luong
nude dua trén sb luong hodc tinh da dang cua cac
nhém tao khac nhau (tao uwu thé va tao chi thi)
(Kangro et al., 2005). Sy phan b cua tio bi anh
huong boi nhiéu yéu té khac nhau, ching thuong
phan tng nhanh véi nhiing thay ddi cia cac thong
s6 chét lugng nudc hodc cac chat gay 6 nhiém. Tao
lam thudng phat trién wu thé vao mua hé khi c6 a4nh
sang manh, nhiét d6 cao, trong khi tao khué phat
trién manh vao muia dong xuan trong diéu kién dnh
sang va nhiét do thap hon (Vi Ngoc Ut va Duong
Thi Hoang Oanh, 2013). Quén the thuc vat ndi o cac
hé thong nudc chay nhu song, sudi va vung ctra song
¢6 su bién dong 16n trong tu nhién dé dap ung voi
nhing thay doi ctia diéu kién moi truong theo cac
muia vu khac nhau. Ving cira song doc theo hé théng
ven song bi anh hudng manh boi viée xa thai tir cac
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thity vire nudc ngot va dong nude bién tir ngoai vao,
day 12 noi ma thanh phan loai va sy vu thé cia sinh
vat n6i dugc didc trung boi sy bién dong 16n theo
khong gian va thoi gian (Quinlan and Phlips, 2007).
Nghién ctru sy thay di vé ciu trac thanh phan loai
va mat do cua thuc vat ndi vao mua kho va mua mua
va dudi anh huéng cua ché do thuy triéu ving cira
song Hau s& 1a tién dé cho cac nghién ctru tiép theo
trong nudi trong thuy san & ving khao sat.

2 PHUONG PHAP NGHIEN CUU

Nghién ctru duge thuc hién tir thang 7/2017 dén
thang 6/2018 tai 3 diém thu mau thudc ving cira
song Hau, tinh Soc Trang. Cac diém thu gom Cai
Con, Pai Ngai va Tran D&, mdi diém cach nhau 30
km (Bang 1 va Hinh 1). Téng cong co 12 dot thu
mau gdm 6 dot trong mua mua (thang Nam dén
thang Muoi) va 6 dot trong mua kho (thang Muoi
mot dén thang Tu) v6i chu ky thu mau 1 thang/lan.
Mau thyuc vat ndi duoc thu vao thdi diém nude 16n
va nudc rong.

Bing 1: Toa d$ cac diém thu miu ving cira song

Hau
STT Piém thu Toa dd
o N: 9°55°48.9”
I CéiCon E: 105°54°02.6”
o N: 9°43°47.2”
2 DaiNgii E: 106°04°52.4”
N: 9°28°09.0”

3 Tranbe E: 106°14°35.5”

Mau dinh tinh dugc thu bang luéi phiéu sinh
thuc vat vai kich thude mét Iudi 25 pm; mau dinh
luong dugc thu bang phwong phép thu ling véi thé
tich miu thu 1a 1 L, cac mau sau khi thu duoc cb
dinh bang formaline (2-4%). Thanh phan thyc vat
ndi duge phan tich biang cach quan sat cac dac diém
hinh thai cu tao va dua vao céc tai liéu phan loai da
dugc cong bd dé dinh danh tén cac gidng loai cd
trong mau thu nhu Shirota (1966), Truong Ngoc An
(1993), Carmelo et al. (1996), Duong buc Tién va
V5 Hanh (1997), Nguyén Vin Tuyén (2003),
Bellinger and Sigee (2015). Mat d6 thuc vét ndi
dugc xac dinh dén giéng bang budng dém
Sedgwick-Rafter theo phuong phap cua Boyd and
Tucker (1992). Cac thong s6 chat lugng nudc nhur
d6 man, TSS, DO, BODs, COD, TAN, NOs7, TN,
PO, va TP cing dugc thu thdp va phan tich theo
APHA (1995) dé giai thich anh huong cua chat
luong nudc dén thanh phan cua thuc vét ndi ¢ khu
vuc nghién cuu.
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Hinh 1: Cac diém thu miu ving cira song Hau, tinh Séc Tring

Chi s6 da dang Shannon-Weiner (H’) dugc tinh
theo cong thirc tinh H' = —YI-; Pi * LnPi (trong
do Pi=ni/N, ni la mat d¢ cua loai/ gidng i va N 1a mét
do tong cong). Xac dinh glong tao uu thé theo cong
thirc tinh chi sé wu thé cia Berger-Parker (d),
d=ni/N (trong d6 i 1a mat do cua loai thir i va N tong
mit d6 cua thue vt ndi), khi d>0,02 dugc xac dinh
12 loai wu thé (Lampitt ez al., 1993). Sir dung két qua
vé mat d6 thyc vat ndi theo tirng nganh dé xir ly mbi
tuong quan giita thuc vat ndi va cac thong s chit
lwong nudc. Panh gia sy twong dong vé thanh phan
thuc vat ndi giita cac diém thu mau bang phuong
phép phan tich cum (Cluster analysis) (VO Nam Son
va Nguyén Thanh Phuong, 2016).

Céc két qua nghién ctru duge xir Iy twong quan
Pearson, phan tich cum va phan tich thong ké bang
phuong phap Nonparametric Tests véi kiém dinh
Kruskall-Wallis 1 way-ANOVA (K samples) va
Bonferroni sir dung phan mém SPSS 22.0.

EUGLENOPHYTA:
35 loai; 16%

CHLOROPHYTA:;
54 loai; 24%
CYANOBACTERI
A ;19 loai; 9%

3 KET QUA VA THAO LUAN

3.1 Thanh phan thyc vét ndi ving cira song
Hau, tinh Séc Trang

Thanh phan thuc vét ndi viing cira song Hau, tinh
Séc Trang c¢6 221 loai thude 5 nganh, 15 16p, 48 bJ,
59 ho va 88 gidng. Nganh tao khué (Bacillariophyta)
¢6 thanh phan loai da dang (97 loai, 44%) hon cac
nganh tao khac, ké dén 14 tao luc (Chlorophyta) véi
54 loai (24%). Cac nganh tao con lai c¢6 s6 loai bién
dong tr 16-35 loai (7-16%) (Hinh 2). Khu vuc
nghién ctru 13 ving cira séng ¢6 d6 man bién dong
khé cao (0-20%o) thich hop cho tao khué phat trién,
riéng tdo luc cling c6 thanh phan loai kha phong pha
va xuat hién chu yéu ¢ thoi diém méi trudng nudc
¢6 d6 min thap, phu hop véi dic tinh phan bd cua
chung. Thanh phén loai thyc vat ndi ghi nhan duogc
cao hon nhiéu so voi két qua nghién ctru ¢ song Ham
Luong (Bén Tre) & d6 co 157 loai, cac loai tao khué
phong phu (Luu et al., 2017).

BACILLARIOPHY
TA : 97 loai; 44%

DINOPHYTA: 16

TS

loai; 7%

Hinh 2: Tong so loai thwc vit noi ving cira song Hau, tinh Séc Tring

3.2 Thanh phan thwe vat noi vao miua mwa
va mua kho vung cira song Héu, tinh Séc Tring

Téng s6 loai thuc vat ndi ghi nhan duoc tai cac
vi tri thu mau twong tw nhau gitra mia mua va mua
kho, riéng & Tran D& tong s loai mua mua twong
d6i cao hon muia kho nhung khac biét khong nhiéu
(Hinh 3). Tong s loai bién dong tir 187-203 loai va
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180-188 loai trong ttng cho mua mua va mua kho.
Nganh tao khué (77-96 loai) c6 thanh phan loai cao
hon cac nganh tao khac (12-49 loai) cé trong mua
mua va mua kho. S6 loi tao khué & Tran Dé (90-96
loai) cao hon cac diém Cai Con va Dai Ngii (77-84
loai) & ca mua mua va mua kho. Két qua nay 1a do
su khac biét vé do man giita cac diém thu mu, diém
thu Tran D& c6 d6 man cao hon (0-20%o) so véi Cai
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Con va Dai Ngdi (0-6%o). Tao khué thuong phat
trién ot trong moi trudng nude lg-man, nén khi do
man ting 1én la diéu kién thuan loi cho tao gia tang
vé ca thanh phin loai va mat do. Theo Sahu ef al.
(2012) thi su phat trién cua tao khué phu thudc vao
dd man cua nudc. Cac loai tdo khac nhau c6 phan
ung voi d6 man khac nhau (Huang et al., 2011).
Sy bién dong thanh phan loai cua tao luc khac véi
tao khug, tao luc c6 xu huéng giam vé thanh phan
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loai trong mua kho ¢ tat ca cac diém thu méu khi
mdi trudng nude c6 do man tang 1én vi tdo nay thich
nghi v6i méi truong nude ngot. Két qua tuong tu
ciing duoc ghi nhan ddi v6i tao mét, thanh phan loai
tao mét giam thdp vao mua kho (22 loai) & ving cira
song Tran D& so vai cac diém con lai (28-32 loai).
Tao giap va tio lam khong co su bién dong 16n vé
thanh phan trong miia mua va mua kho.

#EUGLENOPHYA CHLOROPHYTA = CYANOBACTERIA
200 S DINOPHYTA @ BACILLARIOPHYTA

g 150
b

e 100
=
3

= 50

0

Mua mua Mua kho Mua mua Mua kho Mua mua Mua kho
Cai Con Dai Ngai Tran Dé

Hinh 3: Téng s6 loai thwe vt ndi tai cic diém thu miu vao mia mua va mua khé ving cira song Hau,
tinh Séc Trang

Thanh phan loai thuc vét ndi ¢ thoi diém nudce
16n ¢6 xu hudng cao hon thoi diém nude rong & tat
ca cac diém thu mau, két qua rd nhat tai diém thu
Tran Bé vao giai doan mua kho, thanh ph?m thuc vat
nbi ¢ thoi diém nude rong thap hon nhiéu so véi luc
nuéce 16n (Hinh 4). S6 loai thue vat ndi bién dong tir
142-163 loai va 72-146 loai tuwong Umg cho thoi
diém nudc 16n va nudce rong. Khi mue nudce ting 1én
vao thoi diém nude 16n, nude tir bién di vao cac con
song mang theo cac giéng loai tdo nudc lg-man, tir
do lam gia tang thanh phan loai tdo ¢ khu vuc nay
ma chu yéu la sy gia tdng cac glong loai thudc nganh
tao khué. Nguoc lai, vao thoi diém nudc rong nude
tor cac song, kénh, rach dd ra song 16n nén thanh
phan loai giam thap hon so véi thoi diém nude 16m.

Céc diém thu cang gan ving cira song thi sy bién
dong thanh phan loai cang 16n giita nuéc 16n va
nude rong, dac biét vao thoi gian mua kho tai Tran
Dé da ghi nhan dugc 142 loai, cao hon gap 2 1an so
v6i thoi diém nude rong (72 loai). Trong khi sb loai
thue vat ndi & Cai Con va Pai Ngai su chénh 1éch vé
s6 loai giita thoi diém nude 16n (148-158 loai) va
nude rong (126-135 loai) khac biét khong 16n (Hinh
4). Nhin chung, thity tridu khong chi anh huéng dén
su phan b cta sinh vat ma con anh huong dén kha
nang ton tai ctia cac loai ddc hitu théng qua su ludn
chuyén va x4o tron cla cac khoi nude, dong chay
manh 1am thay ddi cu trac cua quan thé sinh vat
(Kennish, 1990).

= EUGLENOPHYA CHLOROPHYTA 5 CYANOBACTERIA
180 - NDINOPHYTA #BACILLARIOPHYTA
160 - - o poese
140 | B 2w O om B e
120 - B BT
_§ 100 Il
= 80 -
260
40 -

NR‘NL NR NL‘NR

NL | NR | NL NL | NR | NL | NR
Mua mwa | Muakho ‘ Mua mua ‘ Muakhé | Muamwa | Muakhd
Céi Con ‘ Dai Ngai Tran Dé

Hinh 4: Téng s6 loai thwe vt ndi tai cic diém thu miu vao thoi diém nuéc 16n va nuée rong ving cira
song Hau, tinh Séc Tring
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3.3 Thanh phan loai va mat d¢ thue vat ndi
tai cac diém thu miu vung cira song Hau, tinh
Séc Triang

O Cai Con thi thanh phan loai va mat do thuc vat
ndi tai cac diém thu mau bién dong tir 31-72 loai
(Hinh 5). Muia mua s loai thuc vat ndi tai cac diém
thu cé xu hudng cao hon mua khd, dac biét 1a vao
cac thang 7, thang 8 va thang 9 véi su gia tang thanh
phﬁn loai ctia nganh tao lyc, va cung thoi diém nay,
mat do tao cling giam thap hon so véi cac dot thu
khac. Thanh phan loai tao ting cao vao cac dot thu
mau nay 1a do su gia ting thanh phan loai ciia nganh

Mua mua
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tao luc va tdo mét Thoi diém nudc 16n thanh phén
loai thuc vat n01 ¢6 xu huong cao hon thanh phan
loi thyc vat ndi 0 thoi diém nude rong, nhung qui
ludt bién dong vé mat do thuc vat ndi co xu hudng
nguoc lai, tirc 1a mat dg tdo vao thoi diém nudéc rong
cao hon lic nudce 16n. Mot s loai tio thuong gip
nhu  Cyclotella comta, Diatoma elongatum,
Melosira  granulata,  Nitzschia  sigma  var.
intercedens (Tao khué), Microcystis aeruginosa,
Spirulina major (Tao lam), Eudorina elegans,
Pediastrum simplex var. duodenarium, Pandorina
morum (Tao luc), Phacus pleuronectes (Tao mat).

o EUGLENOPHYTA CHLOROPYTA
:;: # CYANOBACTERIA = DINOPHYTA
= n . : ;: EBACILLARIO_PHYTA
S8 E 3 o8 ) RS I
= B & & 3

1
e

NLNRNLNRNLNRNLNRNLNRNLNRNLNRNLNRNLNRNLNRNLNRNLNR
T5 \ T6 \ T7 \ T8 \ T9 ‘TIO‘TII‘TU‘ Tl \ T2 \ T3 \ T4‘

Mua kho ‘

Hinh 5: Bién dong thanh phan loai thue vat néi tai Cai Con

Mat do tao co su bién dong cao tir 8.944 dén
117.111 ct/L qua cac dot thu mau (Hinh 6). Mat do
tao lan luwgt vao thoi diém nudc lon 1a
49.595+14.542 ct/L va 57.745+37.505 ct/L va thoi
diém nuéc rong 1a 58342434757 va
68.812+23.255 ct/L twong ing cho muia mua va mua
kho. Két qua nay pht hop vé6i qui ludt wu thé vé su
phan bd ctia thuy sinh vat trong thily vire. Myc nudc
tang vao mua mua lam giam ham lugng dinh dudng
trong nudc so véi mua kho nén méat do tao thép &
muiia mua so voi mua kho. Két qua do cho thay ham
luong TAN trung binh 1a 0,07+0,03 mg/L so vodi
0,09+0,08 mg/L va 0,11£0,05 mg/L so véi
0,12+0,03 mg/L twong ting véi thoi diém nude 16n
va nudc rong cua mua mua va kho. Mac du co sy
chénh 1éch vé mat d6 thuc vat ndi gilta mua mua va
mua kho, giita thoi diém nude 16n va nude rong
nhung két qua phan tich thong ké cho thiy mat do
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clia tit ca cac nganh tao khac biét khong c6 ¥ nghia
(p>0,05) gitra muia mua va mua kho. Tao khué luon
¢6 thanh phan loai cao hon cac nganh tao khac. S6
loai tao vao mia mua va mua kho bién dong lan luot
tir 16-26 loai va 11-31 loai, ké dén 1a tao luc (6-26
loai va 3-16 loai), tao mét (3-14 loai va 2-10 loai),
tao lam va tao giap c6 sb loai thip hon. Mat do tao
c6 xu hudng tang cao vao cac thang mua kho (tu
thang 1 dén thang 4) va ddu mua mua (thang 5 va
thang 6), trong d6 nganh tao khué c6 méat do cao nhat
va bién dong tir 29.333-73.194 ct/L v6i sy wu thé
clia cic giong nhu Biddulphia, Coscinodiscus,
Cyclotella, Melosira, Navicula, Nitzschia va
Pleurosigma. Mot sO tao luc, tao gidp va tdo mit
ciing chiém wu thé vao thoi diém nay nhu
Pediastrum (tdo luc), Peridinium (tdo giap),
Euglena va Phacus (tdo mit).
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Hinh 6: Bién dong mat dd thuc vat noi tai Cai Con

O Pai Ngii, thanh phan loai twong ty nhu & Cai
Con va bién dong tir 36-72 loai vao mua muwa cao
hon so v6i miia khd (30-56 loai). Thanh phan loai
thuc vt ndi ¢ thoi diém nudce 16n cao hon thoi diém
nude rong & tat ca cac dot thu mau (Hinh 7). Vao
mua mua sb loai thuc vét ndi dat cao nhit vao cac
thang 8, thang 9 va thang 10 va thap nhit vao giai
doan cudi mua kho (thang 4). Tao khué va to luc c6
thanh phan loai cao hon céc nganh tao khac ¢ ca thoi
diém nudce 16n va nude rong so vai s6 loai duoc tim
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thiy lan luot tir 15-32 loai va 17-29 loai d6i vai tao
khué va tir 3-21 loai va 4-15 loai ddi véi tao luc
twong rng cho mua mua va mua kho. Téo giap, tao
lam va tao mét c6 thanh phan loai kha thap va bién
dong 14n luot tir 1-5 loai, 1-8 loai va 3-11 loai. Mot
s6 loai tao thudng gip nhu Cyclotella comta,
Surirella robusta, Coscinodiscus asteromphalus
(Tao khu€), Pandorina morum, Scenedesmus
dimorphus (Tao luc), Phacus longicauda, Phacus
tortus (Tao mit).

= EUGLENOPHYTA CHLOROPYTA
7 CYANOBACTERIA = DINOPHYTA
% BACILLARIOPHYTA

IR

TS \ T6 \ T7 \ T8 \ T9 ‘TlO‘Tll‘TlZ‘ Tl \ T2 \ T3 \ T4‘

\ Muia kho \

Hinh 7: Bién dong thanh phan loai thyc vat ndi & Pai Ngai

Mat d6 thuc vat ndi & Dai Ngéi co su bién dong
rat 16n gitra cic dot thu mau nhung qui luat bién
dong c6 xu hudng tuong ty nhu ¢ Cai Con. Mat do
thue vat ndi ghi nhan duoc vao miia mua tir 20.208-
109.900 ct/L va mua kho tir 10.183-216.617 ct/L
(Hinh 8). Két qua nay cho thay sy bién dong vé mat
do thyuc vat ndi vao mua khod cao hon so véi mua
mua. Mt d6 thyuc vat ndi dat cao nhét vao cac thang
mua kho (thang 1-4) va dau mua mua (thang 5-6)
tuong ty nhu & Cai Con. Mat d6 thuc vat ndi dat thap
nhét vao cac thang miia mua (thang -10) va ddu mua
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kho (thang 1112). Su gia tang d méan cua nudc vao
cac thang mua kho va dau mua mua 1a nguyén nhan
chinh lam thay dbi c4u tric cua quan thé thuc vat nbi
(d0 man tir 2-6%eo), trong khi vao cac thang mua mua
d6 man chi & mirc 0%o. Két qua phan tich théng ké
cho thay ¢ thoi diém nudc 16n tat ca cic nganh tio
déu khéc biét khong c6 ¥ nghia (p>0,05) giira mua
mua va miia khé nhung vao thoi diém nude rong co
su khac bi¢t c6 y nghia (p<0,05) cua tdo lam giira
mua mua (6.632 ct/L) va mua kho (3.275 ct/L). Tao
lam 14 loai phan b chu yéu & méi trudng nude ngot
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nén d6 man ting vao mua kho nén mat do tao lam
dat thap. Tao khué ludn chiém wu thé & hau hét cac
dot thu mau, dic biét vao cac thang mua kho véi mat
do tor 9.792-48.817 ct/L va tir 4.622-128.333 ct/L
tuong g cho muia mua va mua kho. Mot sb giéng
tao khué chiém uu thé twong ty nhuw & Cai Con con
¢b cac gibng tao khac dat mat do cao nhu Ditylum,
Navicula, Surirella, Thalassiosira thich nghi voi
moi truong nude co dd6 man cao. Mot s6 loai tao luc,
tao giap va tao mat c6 mat do cao vao miia kho nhur
Pediastrum, riéng Actinastrum (tao luc) chi chiém
wu thé vao thang 1, Ceratium va Peridinium (tao
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giap), Euglena va Phacus (tao mat). Sudhir and
Murthy (2004) cho rang d6 man anh huong dén qua
trinh sinh 1i cia cac vi sinh vat, mdi loai s& c¢6 nhiing
phan ng khéac nhau v6i do man. Vi vy, khi do man
tang 1én chi c6 nhitng loai thich nghi ton tai va phat
trién. Ngoai yéu t6 do man anh huong dén sy phan
bd cua tao thi ham lugng dinh dudng trong nudc
(TAN), ham luong chit ran lo ling (TSS) va vat
chat hitu co (COD) vao mua kho cao hon mua mwa
1a diéu kién thuén loi cho tao gia tang mat do vao
mua kho.
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Hinh 8: Bién dong mat do thuc vat néi & Pai Ngii

Tai Tran D¢, thanh phén loai ciing c6 xu hudng
dat gia tri cao vao mua mua (50-71 loai) va thap vao
mua kho (31-53 loai), thoi diém nudce 16n cao hon
nudce rong twong tw nhu cac diém thu & Cai Con va
DPai Ngii. Cac nganh tao khué va tdo luc ghi nhan
dugc 1an lugt 1a 19-36 loai va 17-36 loai, 5-20 loai
va 3-9 loai tuvong ing cho mua mua va mua kho. Cac
nganh tao khac nhu tao gip, tao lam va tio mat cd
s0 loai thap hon va bién dong tir 1-10 loai va tir 1-7
loi lan luot cho miia mua va mua khé (Hinh 9). Su
bién dong 16n vé do man gitra mua mua (0-11%.) va
mua kho (0-20%o) tai Tran Dé nén thanh phan loai
thyc vat n6i ciing khac biét 16n ma chu yéu la cac
gidng loai thudc nganh tao luc va tao mat, trong khi
thanh phin loai cua tao giap khong co sy thay ddi
16n giita ghai muia. Mot s6 loai thyc vat ndi chi tim
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thiy trong mua mua nhu Surirella biseriata,
Synedra acus (Tao khué), Chroococcus limneticus,
Lyngbya contorta (Téao lam), Asterococcus
limneticus, Chlorella sp., Chlorococcum humicola,
Chodatella  subsalsa, Closterium  navicula,
Closterium  porrectum, Crucigenia quadrata,
Eudorina elegans, Mougeotia scalaris, Pediastrum
biradiatum, Pediastrum boryanum, Selenastrum
gracile, Staurastrum cuspidatum (Tao luc), Euglena
acus, Euglena minima, Euglena rostrifera n. sp.,
Lepocinclis ovum var. globula, Phacus longicauda,
Trachelomonas armata (Tao ma"lt). Mot s6 loai thuc
vat ndi chi duogc ghi nhan vao mua kho nhu
Nitzschia sigma, Thalassiothrix frauenfeldii (Téao
khué), Closterium setaceum, Hyalotheca dissiliens
(Tao luc).
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Hinh 9: Bién dong thanh phan loai thuc vat ndi & Tran Dé

Tran D¢ 1 khu vuc bi anh huong 16n boi thity
triéu, moi trudng nudc co sy xao tron nhiéu hon cac
diém thu khac nén méat do thuc vat ndi co su bién
dong kha cao. Mat do thuc vat ndi bién dong tur
34.256-169.000 ct/L va tir 26.256-228.333 ct/L lin
lugt cho muia mua va mua kho (Hinh 10). Nganh tao
khué ciing chiém mat do cao & tit ca cac dot thu
mau, ddy 13 nganh tao thich nghi véi méi truong
nude lg, man. B§ man vao mua kho (2-20%o) cao
hon mua mua (0-11%o). Cac nganh tao giap, tao lam,
tao lyc va tao mét c6 mat d6 thip hon. Phan 16n cac
dot thu mau thi mat do tao ¢ thoi diém nuge rong
cao hon thoi diém nudce 16n, nhung c6 mot sé truong
hop khac biét vao cac thang mua kho (thang 2 va 3)

250000,0

mét do tao cao vao thoi diém nude 16n va théip vao
lic nude rong. Khi nudc 16n (thang 2 va 3) moi
truong nudc c¢6 ham lugng dinh dudng (TN 2.02-
5,42 mg/L va NOj3 0,47-1,09 mg/L) cao hon thoi
diém nude rong (TN 0,76-4,91 mg/L va NO;~ 0,20-
0,56 mg/L) nén mét dg tao vao lic nudce 16n cao hon
lac nu6e rong. Mac du co su bién dong kha cao Ve
mat do thuc vat ndi qua cic giai doan thu mau,
nhung su khac biét khong co y nghia thong ké giita
muia mua va mia khé & ca thoi diém nude 16n va
nude rong. Mot sé gidng tao chiém wu thé ghi nhan
dugc ciing twong ty nhu cac diém Cai Con va Pai
Ngii nhung dbi voi nganh tao giap thi c6 thém giéng
tao uu thé 1a Dictyocha va Glenodinium.
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Hinh 10: Bién dong mat d thuc vat ndi & Tran Dé

Nhin chung, mat d¢ tdo trung binh vao mua kho
cao hon mua mua, diém thu & Tran P& c6 mat do
trung binh cao hon so v4i Cai Con (Hinh 11). Phan
tich théng ké v& mat do thuc vat ndi trong mua mua
cho théy hau hét mat do cua cac nganh tao khué, tao
mit, tao giap va tao luc khac biét khong c6 ¥ nghia
(p>0,05) giita cac diém Cai Con, Dai Ngii va Tran
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Dé ¢ ca thoi diém nude 16n va nude rong. Riéng tao
lam véo thoi diém nude rong khac biét c6 y nghia
thong ké (p<0,05) giita Pai Ngii va Cai Con. Két
qué ciing ghi nhan dugc tio Nostoc c6 mdi tuong
quan c6 y nghia (p<0,01) véi ham lwong TN, trong
khi d6 tao Anabaena cb6 mdi tuong quan thuan cé
nghia (p<0,05) véi ham lugng TP va tuong quan
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nghich véi d§ mén (p<0,05). Ham luong lan trong
nude 1a yéu to gio1 han su phat trién ctia tao lam, dic
biét d6i voi giéng tao Anabaena (Hecker et al,
2012).

Mua kho thi tdo gidp khac biét co y nghia
(p<0,05) gitra diém Cai Con va Tran D&; mat do cac
nganh tao con lai khac biét khong cé y nghia gitra
céc diém thu. Ngoai ra, khi xét vé bién dong ctia mat
d6 tao theo ché do thily triéu cho thiy lac nudc rong
mat d¢ tao khac biét khong c6 y nghia giita cac diém
khao sat. Tuy nhién, lac nuéc 16n, tdo khué ¢ Cai
Con bién dong tir 24.737-31.228 ct/L, thip hon so
v6i Tran D& (59.235-74.293 ct/L) va khac biét ¢6 ¥
nghia thong ké (p<0,05). Két qua tuong tu ciing
dugc ghi nhan d6i nganh tao giap, mat do tao giap o
Cai Con (863-3.164 ct/L) thap hon so véi Tran Dé
(5.414-11.184 ct/L) va khac biét c6 y nghia
(P<0,05). Nhu vy, ché do thay triéu anh huong rat
16n dén cAu trac va sy phan bd cua thuc vat noi, dac
biét 1 nganh tao khué va tao giap. Mot sé gidng tao
khué va tao giap c6 mdi twong quan thuan véi do
man nhu Asterionella, Biddulphia, Coscinodiscus,
Diatoma, Navicula, Nitzschia, Pleurosigma,
Rhizosolenia, Thalassionema (Tao  khug),
Dictyocha, Ceratium, Dinophysis, Gymnodinium,
Peridinium va Sphaerodinium (Tao gidp).
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Mat do cua tao khué va tao giap & Tran Dé c6 xu
hudng ting cao hon ¢ cic diém thu khac thé hién
tinh ddc trung cho vung ctra song Hau. Quinlan and
Phlips (2007) d so sanh sy phan bd cua cac nhom
tao khac nhau dudi anh hudng cua d6 man ¢ ving
ctra song cho thiy thanh phan loai cua tao khué co
xu hudng thay d6i dan dan cing voi sy gia ting cla
dd man. Ngoai ra, d6 duc ¢ Tran Dé cao hon nhiéu
so véi cc diém thu khac, ddc biét vao mua kho &
thoi diém nude rong. D¢ duc trung binh tai Cai Con,
Dai Ngii va Tran Dé lan luot 1a 70431 NTU,
152+£79 NTU va 362+155 NTU. Tuong ty, ham
luong dinh dudng trong nude nhu TN, TAN va NOj3
& Tran D¢ ciing cao hon cac diém thu khac. Két qua
nay phu hgp véi nghién ctru cua Litchman et al.
(2007), do duc va ham lugng dinh dudng cao lam
tang sy phat trién cua cac loai thue vat n6i co kich
thudc 16n nhu tao khué. Mot sd glong thuong gap
va chiém wu thé nhu tai cac diém thu miu nhu
Coscinodiscus, Cyclotella, Melosira, Navicula,
Nitzschia, Surirella (Tdao khué), Anabaena,
Oscillatoria, Spirulina (Tao lam), Closterium,
Pediastrum, Scenedesmus, Staurastrum (Tao luc),
Ceratium, Peridinium (Tao giap), Euglena va
Phacus (Tao mat).
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Hinh 11: Mt d9 tdo trung binh vao miia mwa va mua khd tai cic diém thu miu

3.4 Pa dang thanh phin thyc vat ndi ving
cira song Hau

Tinh da dang thanh phan thyc vét ndi ving cira
song Hau dugc thé hién thong qua chi s6 da dang
Shannon-Weiner (H*), chi s6 H’ cang cao thi thanh
phan loai cang da dang va mirc d6 6 nhiém nudc
cang thip. Chi s H’ & khu vuc nghién ciru bién
dong tir 2,7+0,2 dén 3,1+0,2. Chi s6 H’ bién dong tir
2,9-3,1 va tir 2,7-3,1 twong tmg cho thoi diém nudc
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16n va nude rong (Hinh 12). Tai cac vi tri thu mau
su bién dong thanh phan loai thuc vat ndi déu co
chung mot qui luat do6 1a thanh phan loai thyc vét ndi
vao mua kho da dang hon mua muwa va thoi diém
nudce 16n c6 thanh phan loai cao hon thoi diém nudc
rong. Két qua phén tich twong quan gitra chi s6 H’
v6i thanh phan loai tio cho thiy chi sé H’ ¢6 mdi
twong quan thuan nhung khac khong cé y nghia
thong k& (p>0,05) v&i cac nganh  tao
Bacillariophyta, = Chlorophyta, = Euglenophyta,
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Cyanobacteria va Dinophyta. Két qua nghién ctru
clia Zheng et al. (2007) phan muc chat luong nudc
dua vao chi s6 H’ nhu sau khi H’>4,5: nuée sach;
H’ tir 3,0-4,5: 6 nhiém nhe; H’ tir 2.0-3,0: 6 nhiém
trung binh; H” tir 1,0-2,0: 6 nhiém ning va H’<1,0:
6 nhiém rat nang. Nhu vay, két qua ciia nghién ctru
cho phép danh gia chat lwong nudc & khu vuc
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nghién ctru & mirc tir 6 nhiém nhe dén 6 nhiém trung
binh. Ngoai ra, dya vao két qua mat do thuc vat noi
dé danh gia murc d6 dinh dudng cua thuy vuc, hau
hét cac vi tri thu mau déu c6 mat do tao thap hon
300.000 ca thé/L cho thdy méi truong nudc ving
ctra s6ng Hau c6 mirc do dinh dudng thap

# Mua mua

Cai Con |

NL|NR|NL|NR|NL|NR
Pai Ngai |

Tran bBé |

Hinh 12: Chi s6 da dang Shannon-Weiner trung binh (H’) tai cac diém thu miu

3.5 Danh gia su twong dong ve thanh phan
thue vat noi cia cac di€ém thu mau vao mua
mua va mua khé vung cira song Hau

Mua mua thi sy trong ddng vé thanh phan thuc
vét ndi co thé chia cac diém thu thanh 2 nhém thiy
vue 1a nhom 1 gdm Cai Con-nude 16n (NL) Cai
Con-nudce rong (NR), Dai Ngdi-NR va Tran D&-NR,
va nhom 2 ¢6 cac diém Tran D&-NL va Pai Ngii-
NL (Hinh 13.1). Thoi diém nudc rong thi nudc tir
ndi dong d6 ra ving cira song mang theo cac vat chat
hitu co tir cac thity vuc nodi dia, cac thong sé chat
lwong nude khong ¢6 su khac biét 16n giira cac diém
thu mau nén thanh phan thyc vt nbi cé su tuong
ddng gitra cac diém Cai Con, Pai Ngii va Tran Dé
(nhém 1). Riéng diém Cai Con vao thoi diém nudc
16n, do thay vuc nam siu hon trong ndi dia nén
thanh phﬁn loai ¢ sy khac biét so voi Tran Dé va
Dai Ngii. Diém Cai Con c6 khoang cach gan nhét
tuong dbi (khoang cach Euclid) giéng nhau véi Dai
Ngii va Tran Dé vao thoi diém nude rong nén dugc
xép vao cling v6i nhom 1. Thoi diém nude 16n, muc
nudc ting cao, nudc tir bién di vao cac con song nén
hai diém thu Tran D& va Ngai Ngii nim gan nhau
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¢6 sy tuong dong cao vé thanh phan thyc vat noi,
khoang cach Euclid cac diém nay khong c6 su khac
biét 16n nén duoc xép vao cung mot nhém thiry vire
(Nhom 2).

Mua khé thi cac diém thu miu duge chia thanh
2 nhém thiy vuc, nhom 1 gém Cai Con-NL, Cai
Con-NR, Pai Ngai-NL va Dai Ngai-NR va nhém 2
gdm ¢ Tran PE-NL va Tran D&-NR (Hinh 13.2).
Nhom thuy vue 1 cho thy vao mua kho6 thi myc
nuéc thap, thanh phan thyc vat nbi khong co su bién
d6ng 16n giira thoi diém nudce 16n va nude rong & ca
hai vi tri thu mau Cai Con va Pai Ngai. Nhém thiy
vuc 2 thi mat do thuc vat ndi & Tran Dé ¢ khoang
cach Euclid khéc biét 16n so voi diém thu & Cai Con
va Pai Ngii ca thoi diém nudc 16n va nude rong.
Mic du & Tran D& mat do thuc vat ndi vao thoi diém
nudce 16n va nude rong co thé xép vao cung 1 nhom
thuy vuc, tuy nhién khoang cach Euclid khac biét
kha 16n cho thiy c6 su chénh léch dang ké vé mat
d thyc vat ndi gitra hai thoi diém nudc 16n va nude
rong. Nhin chung, sy bién dong vé thanh phan thuc
vat ndi giita cac diém thu bi anh huong boi tinh chat
mua vu va ché do thuy triéu.
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Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine

0 s 10 15 20 25
1 1 1 1 1

Cai Con-MM-NL 1

Dai Ngii-MM-NR 4

Cai Con-MM-NR

Tran De-MM-NR 61—

Tran Dé-MM-NL

Dai Ngii-MM-NL

Hinh 13.1: Sy twong dong thanh phin thye vt ndi vio miua mua

Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine

0 s 10 15 2 25
1 1 1 1 1

Cai Con-MK-NL 1

Ciéi Con-MK-NR

Pai Ngii-MK-NL

Pai Ngiai-MK-NR

Tran De-MK-NR

Tran De-MK-NL

Hinh 13.2: Su twong ddng thanh phén thwc vt ndi vao mua khd

4 KET LUAN kho. Mat do ciia tdo khué va tao gidp & Tran D& c6
xu hudng ting cao hon ¢ cac diém thu khac thé hién

Nghién ctru da ghi nhan dugc tong cong 221 loai tinh dic trung cho vimg cita song Hau,

thuc vat noi thugc 5 nganh, 15 16p, 48 bg, 59 ho va

88 gidng; trong d6 nganh tao khué c6 thanh phan Su bién dong vé thanh phan loai va mat do thuc
loai da dang hon cac nganh tao khac. Nhiét d nudc vat ndi gitra cac diém mau & vung cura song Hau bi
va pH khong ¢6 mdi twong quan chat ché véi thanh anh hudng boi tinh chat mua vu va ché do thuy triéu.
phan thuc vat ndi ¢ ving cira song Hau. Thanh phéan Chi s6 H’ bién dong tir 2,7+0,2 dén 3,1+0,2 cho thiy
loai thue vat ndi vao mua kho da dang hon mua mua chét lwong nurée ving ctra song Hau tir 6 nhiém nhe
va thoi diém nudc 16n thanh phan loai cao hon thoi dén 6 nhiém trung binh.

diém nuéc rong. LOI CAM TA

Mat d6 tao co6 mbi trong quan thuan c6 ¥ nghia
(p<0,05) véi d6 mén, DO, BODs, TAN va TN, trong
d6 mat do tao khué c6 tinh quyét dinh dén mat do
tao vung ctra song Hau. Mat d¢ tdo trung binh ving
clra séng Hau vao mua mua thap hon so véi mua

Dé tai nay duoc tai trg boi Dy an Nang cefip
Truong Pai hoc Can Tho VN14-P6 bang nguon von
vay ODA tir chinh phu Nhat Ban.
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