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T6MTAT 
Nghien Ctru nh~m xac djnh cac ytfo to moi tru<'mg nu&c anh hu&ng den thanh pha.n tht,rc v<}t phu du (I'VPD) 
t~i bung Binh Thien (BB'D - m()t thlty vl,l'c nuo·c ngQL, huy¢n An Pht'.1, tinh An Giang vao mua kh6 nam 2019. 
Mau duo·c thu t~ 11 vj tri g6m 10 vj tri ben trong BBT (DTl-DTlO) va m¢l di6m ben ngoai (DTll). Cac chi 
ticu d'a duqc phan tich, g6m: Di) pH, nhi~t d<), d¢ sau, tong chat rfo hoa tan (l'DS), Long chtlt dn Ia li:rng 
(TSS), d9 dfm di¢n (EC), oxy h6a tan (DO), nhu du oxy sinh h6a (BOD), nhu d u oxy hoa hoc (COD), 
d~m nitrate (N03· -N), c1~1m amoni (NH/-N), tong d~un (fN), liln hoa tan (PO/-P), tong Ian (I'P), sulfate 
(SO/), chloride (Cl') va coliform. Mau TVPD du9·c thu cung vi tri va thO'i di~m v6i mau rrn&c. Chat lu9ng 
nu6'C duqc danh gia so sanh v6i Quy chuan ky thui;it Quoc gia vc chat IU'Q'I1g nu&c m?t (QCVN 08-
MT:2015/BTNM1), chi so cMt luong nu6c (WQD va chi soda d~ng sinh hoc Shannon-Weiner (H'). BIO­
ENVI duqc sir d1,mg d~ xac djnh cac yeu to moi tru<'mg mroc t.ac d(>ng den thanh pMn TVPD. Ket qua cho 
thay BOD, COD, TSS va cofiformda vuQtqua gi6i h~n cho phep cua QCVN 08-MT:2015/BTNMT. Gia trj H' 
(1,1 - 2,5) cho thay nu6'c 6 nhi~m nhe Mn trung binh trong khi chi so WQJ (57 - 88) th~ hi~n nu&c s~ch Mn 
6 nhi~m nhe. Ket qua phan tich BIO-ENVI cho thay thanh phan TVPD t1J011g quan v6i 7 y~u to, bao gom: d(> 
sau, DO, TSS, TDS, EC, NH; -N, TP trong d6 TP rat quan tr9ng doi v6i TVPD. Nhu v~y, danh gia chat hrong 
nu&c khong nen hoan toan dt,ra vao chi SO Sinh hQC ma phai ket hqp ca yeu t6 Jy h6a hQC va thanh phan thl!C 
v<}t phU du. Tiep tvc quan trlic chat luqng mr&c va thl!C v~t phu du vao mua mua de danh gia day du va chinh 
xac Sl! bien c1C)ng cua cac thanh phan ~i bt'.tng Binh Thien. 

Tu kh6a: B1/ng Binh 1/Jien, chi so chat lu(J'11g nurfc (WQJ), chi so' da d(ll1g sinh h9c Shannon-Weiner(!!'), 6 
11/Jiem moi tm&ng mroc mf[t, thvc ~tphu du. 

1. D~T VAN DE 

Nu&c rat c~n cho S\,l' s6ng. Quan tr~c S\f thay d6i 
cha'.t lm;mg nu6'C do cac ho~t d<)ng dan sinh va phat 
bi~n kinh te -xa hQi, nhu: sinh ho~t, n6ng nghi~p, 
cong nghi~p, dtch V\,l la nhi.Gm Vl,l rat quan tr9rtg 
trong quan ly moi truOn.g. Ket qua quan tr~c c6 the 
dung de quan ly, cai thien va duy tri chat luqng mr6'C. 
Vi the, quan tr<ic rnoi truOn.g duQ'C quy dinh trong 
nhieu van ban phap ly cl.ta nhieu qu6c gia tren the 
gi6i. Hi~n (J Vi~t Nam c6 cac lo~ hinb quan trAc, 
nhu: quan trAc nen, quan tr<ic lien tt,Ic, quan tr;ic tac 
d()ng va quan trAc thong h.r911g. Khi quan tr<"lc moi 
tm0n.g CO the h,ra chc)n cac thong s6 ly h6a hQC cua 
moi truong nu&c ho~c c6 the ch<;m thl!c v~t phu du 
(TVPD) lam chi thi vi chung cung s6ng trong moi 
tmOn.g nu&c thuy vt,rc, ncn c6 the phan anh chat 
lm;mg nu&c ~ khu V\l'C nghien ct'.ru (Richard et al, 

1997; Pla1kin et al., 1989; Lan, 2000; Ly va Giao, 
2018). 

Cac ytfo to ly h6a hQc, sinh h<;>c thuOn.g duqc 
quan trAc trong moi Lnrong nu6·c, bao gom: nhi~t d¢ 
(°C), pH, t:Ong chat rAn lo lllng (TSS, mg/L), d() d\lc 
(NTU), oxy hoa tan (DO, mg/L), nhu cau 6xy sinh 
h6a (BOD, mg/L), nhu du oxy h6a hoc (COD, 
mg/L), d;m-i arnoni (NH/-N, rng/L), lan hoa tan 

(PO/ P, mg/L). kim 101;1i n~ng (Fe, Al, Mn, Cr, Cd), 
chloride (Cl'), sulfate (SO/'), thuoc bao v~ thlJ'c v~t, 
chat khang sinh, E coli va colifom1 (MPN/ 100 mL) 
(Cho et al, 2009; Chounlamany et al, 2017; 
Zeinalzadeh va Rezaei, 2017). Vi~c li,ra ch9n chi tieu 
quan trac chat lt.r911g moi trn<mg nu&c tUy thu<)c vao 
d~c diem cua ngu6n phat sinh 6 nhiem (Cao et al, 
2007). Ben qinh cac chi lieu ly h6a h9c trong m6i 
truOn.g nu6c thi TVPD (phytoplankton) cfmg duqc 
lt,ra chQn Vl Chung CO the phan anh phan nao chat 
lm)Tig moi tnrong nu&c, d~c bi~t la ham luq:ng cac 
cha'.t hfru cava dinh du0ng (Cao et al, 2007; Oanh va 
Lien, 2015; Hoang et al., 2018; Duong et al , 2019) . 

I Kho~ Moi ln.rO'ng va n i nguyen Thien nhien, Tmo11g B\ii 
hQc Can Tho 
Emai l: ntgiao@ctu.edu.vn 
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KHOA HQC CONG NGH. 

Mot vai nganh TVPD, nhu: Bacillariophyta, 
Cyanophyta, Chlorophyta c6 th~ su d1,mg lam chi tht 
moi tnr<)ng ~iau dinh duang hay 6 nhiem huu CO' 

(Bae, 1998; Lan, 2000; Oanh et al, 2014; Hoang et al, 
2018). Cyanophyta chi thi cho moi tnr6ng nu6c tinh 
va giau hou CO' trong khi Dinophyta (Pyrrophyta) 
dU'Q'C dung lam chi th~ Cho tn6i tnrong n116'c ]q Va 
nu&c m?n (Oanh et al, 2014). (J Vi¢t. Nan1, quan tdc 
moi 1nr6ng cling dt quan tam d~n viec SU d1,mg 
TVPD vi chung c6 the giup phat hi~n nhanh vAn ct~ 6 
nhiem v&.i chi phi thap, it gay 6 nhi~m moi tru6ng so 
v&i cac phan tich h6a hoc. 

Nghien CUu nay duqc lien hanh 4\i bung Binh 
Thien (BB1), An Giang vao mua kho nam 2019 nhfun 
danh gia moi lien he gifra cMt Im.mg moi truang 
nu6c, thanh pMn TVPD va cac yeu to moi truang 
anh hmmg den thanh phan TVPD. Ket qua nghien 
cttu c6 the hb trq cho viec ra quyet dinh c6 nen 1\Fa 
ch9n TVPD thay the quan tr~c cac chi tieu ly h6a h9c 
moi tru0ng nu6'c de canh Mo s6m va giarn chi phi. 

2. PHUONG PHAP NGHfN CW 

2.1. Thu va phan tich mau m.r6c 

Hinh 1. SO' d6 vi tri thu miu ~ bWig Binh Thien, 
huy~n An Phu, tinh An Giang 

Mau nu6c c1m;>c thu 4\i 11 vi tri, bao gom: 10 vi 
tri hen trong BBT (f)Tl-BTIO) va rn()l diem ben 
ngoai, tren song Binh Di (DTil). T~i rnoi diem thu 
mau (Hinh 1)' dung may do ngoai hi~n truong cac 
chi· tieu: pH (may do pH cam tay, model: AL20pH, 
Aqualytic), nhi~t d<) (nhi~t ke, Vi¢t Nam), TDS va EC 
(may do EC/TDS/T, model: AD332, Adwai 
Instruments), DO (may do DO cam tay, model: 
AL200xi, Aqualytic) . Cac chi tieu BOD, COD, TSS, 
N03·-N, NH/-N, TN, POl -P, TP, SO/, Ct va 
colifonn duqc thu trong chai nh1,ra 2000 ml, trCr l~h 

(40C) va ngay sau khi thu da v~n chuyen v~ Phong 
thi nghiem d¢c h9c moi tru&ng, Khoa M6i tru6ng va 
TAf nguyen thien nhien, TruOn.g B~i h9c Can Tha va 

tien hanh phan tich bfuig cac phuong phap chu<ln 
(APHA, 1998). 

2.2. Thu va phan tich miu th\fC v~t phu du 

Mau dinh tinh du9'C thu b~ng each su d1,mg lu6i 
v6't TVPD, ti~n hanh dao lu6i theo vong so tam it 
nhilt 20 Mn tren nu&c m?t. Dung but chl ghi thong tin 
Oo?i mau, ngay va vi tri thu rnau) len giay bong mer, 
d~ vao chai d\mg mau, sau d6 c6 dinh mau Mng 
formalclehyd 2-4%. Doi v6'i rnau c1jnh lm;mg Mng each 
l9c 100 L n116c qua hr&i kich thu&c 25 µm. Cac mau 
co d?c duqc d~t trong 19 110 mL va co dinh v6i 
formaldehyd 2-4%. Phan tich djnh tinh duqc thl,fc 
hi~n b~ng kinh hien vi trong v~t kinh 10X-40X. Mau 
sau khi thu cho vao chai nh\ra, ghi thong tin tucmg u,r 
mau djnh tinh va d~ vao chai, sau d6 co djnh b<lng 
formol 4%. Phan tich djnh tinh du(YC thl!c hi~n bang 
kinh hien vi trong v~t kinh 10X-40X va cht,1p anh 
TVPD de xac dj.nh cac d~c di~m hinh thru, cau true 
va phan lo;;U theo Tien va Hanh (1997); Ho (1969); 
T'uyen (2003); Fernando (2002). 

2.3. PhuO"ng phap :xtr ly s6 lieu 

Chi so chat lu9ng nu6c (WQI- Water Quality 
Index) duqc tinh toan dl!a tr~n cong tht.'.rc (1) (T6ng 
q1c Moi tru<>ng, 2011). 

WQI = ::..!±Pl!. !. L4 
- WQI . WQI (1) 

W r [ ] 1/ 7. 

100 -< a-1 a b 

Trong d6 WQia la WQI tinh cho BOD, COD, 
NH/-N, POl-P; WQib la WQI tinh cho TSS; WQia la 
WQI tinh cho pH. WQI n~m trong khoang tir O den 
100 phan chia chat luqng nu&c thanh 5 cap. Cap 1 
(100> WQI> 91) la chat luqng nu6c t6t c6 th~ duqc sti 
dl,lilg cho mt.J.c dich cap nu6c. Cap 2 (90> WQI> 76) 
cung duqc SU dt.J.ng de cap Ill!Oc cho sinh ho~t nhlillg 
can c6 bi¢n phap XU ly phu hQP. Cap 3 danh cho tu&i 
tieu va cac m1,1c dich tuong t1:1· khac (75> WQI> 51). 
Cap 4 (50> WQI> 26) la mr&c phu hqp cho v?n 
chuyen va cac m1,1c dich tuoog duoog trong khi Cap 
5 (25> WQI> 0) du9c coi la nu6c bi () nhiem n~g can 
c6 bi~n phap xu ly thich hqp. 

M?t d¢ cua TVPD du9'C tinh theo c6ng thi'.rc (2) : 
y:;;;: x,.v" ~ 1000 

N"A*'Vt 
(2) 

Trong do: Y la m~t d9 TVPD I (ca thU lit); x la 
s6 luqng ca the TVPD trong cac te bao duqc dem; Ve 
la the tich mau co d~c (rnL); N la so h.rqng te bao 
duqc dem; A la th~ tich cua cac te bao duqc dem (1 
mm2) va V1 la the tich nu6c dtrQC thu th~p (mL). 
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Tinh da d~g cua sinh v?t da dtrQc kiem tra bang 
each tinh toan chi s6 da d~ng Shannon-Wiener (H') 
theo cong th&c (3): 

H' = -'f.p
1

• ln (p,) (3) 

Trong d6: pi = ni/N; ni la s6 cua ca nhan tht'.r i; N 
la tong so 1uqng ca th~ trong cac mau. Chat luqng 
mr&c dtIQc phan chia theo ba mile d(> 6 nhi~m dt,ra 
tren cac gia tr! II': H'>3 cho thay chat Im.mg nu&c tot 
ho?c nu6·c khong bt o nhiem; l ::;H':s3 cho tMiy 6 
nhi~m nu6c vira phai; H' <1 cho thay nu&c bi 6 nh&m 
n~g (Wilhm va Dorris, 1968). 

Phan tich BIO-ENV: cho phep so sanh cac ma 
tr~n khoang each ho?c dong d~mg gifra hai b(> dfr lic?u 
c6 chung mau ho~c bien. Thuong trong vi~c kham 
pha m6i tuong quan gifra cac bien moi tnr6ng va cac 
chi Mu sinh hQc. Trong tnrong hqp nay, ma tr~ 
dong d~ng cua SO li~U sinh hQC la CO djnh, trong khi 
cac ~p hqp con cua cac bien moi trw'mg duqc SU 
d1,mg de tinh toan ma tr~n d6ng d~ng moi tru0ng. 
Sau d6, m(>t h¢ s6 tuong quan (h~ so tuong quan 
Speaiman) duqc tinh gifra hai ma tr~n va ~P hqp con 
tot nMt (BES'I) cua cac bien moi tru0ng sau ct6 c6 
th~ dU'Q'C xac djnh va tiep l\!C kiem tra hoan vj de xac 
d!nh tam quan tr9ng cua cac bien m6i tru6ng doi v6i 
cac chi tieu sinh h9c. Phan tich BIO-ENV du9c tien 
hanh b~ng each SU d1,mg pMn mem Primer 5.2 for 
Windows (PRIMER-E Ltd, Plymouth, UK). 

3. Kfi QUA VA THAO LU3N 

3.1. D?c di~m moi tru<'rng mroc ~ bung Binh 
Thien mua khO (thang 1/2019) 

3.1.l. Nhj¢tc19 vapH 

Hinh 2a cho thiiy nhiet etc) dao dqng o· khoang 
28,06°C - 30,33°C, d~t gia tri trung binh 29,45 ± 
0,25°C. Nhin chung bien d(>ng nhiet d¢ giua cac thOi 
di~m quan tnic nhO, phu hqp v6i nhi~t d¢ cua khu 
v1,1·c khong co St! bien thien qua l&n. Theo ket qua 
nghien ctru tru&c d6, nhiet d(> thich hqp cho di;ii da so 
cac loai thuy sinh v~t phat trifo la ru 25-32°C (Boyd, 
1998), qua d6 cho thay, nfoet d9 nu6·c t.?i BBT nfun 
trong k:hoang thich hqp cho Sl,f sinh tnrong va phat 
trien cua cic loai thuy sinh v~t. Hinh 2b cho thay d¢ 
pH trung binh khu Vl!C nghien ctru bien dong trong 
khoang 7,55 - 7,85, d?t gia tri trung binh la 7,697 ± 
0,019. Nhln chung, khong c6 SI! chcnh 1¢ch l&n giiia 
cac di~m quan trftc, tuy nhien cac Vj tr[ thu mau c6 S\f 

khac bi~t ve y nghia thong ke (p<0,05). D(> pH cao 
nhat nim & DT3 di;it 7,85±0,01 va DT6 c6 pH thap 

nhat d<;it 7,55±0,03. Do pH ~i cac dibn quan tdc phu 
hqp \'.Oi quy djnh ve gia tri cho phep so v6i Quy 

chuan ky thu?t Quoc gia ve chat lu9ng mr6'c m~t 
(QCVN 08-MT:2015/BTNM'D dam bao kha nang 
sinh tnr&ng va phat trien binh thuOng cua cac loai 
sinh v~t trong nmrc. 

Jl 
9 

ClpH -QCYXOS·lrr~01511l:\1IT.C~AI a, 

a ab I - ab ;be c c' c c 1 be 

JI 

d 

Hinh 2. Nhi¢t do (a) va pH (b) trung binh ctia nuUc 
t,UBBT 

3.1.2. fJ9 din dj¢11 va tOng chit rin hoa ta.n 

D¢ dan dien ~i cac Vi tri lily mau dao .d(>ng trong 
khoang tir 123,7-137 ,267 µS/ cm, d?L gia tri trung 
binh ~ 131,094±0,412 µS/cm va c6 Sl,f khac bi~t ve y 
nghia thong ke gifra cac di~m quan trac (p<0,05) 
(Hinh 3a). T6 chuc Luong thvc va Nong nghi¢p Lien 
hi¢p quoc (FAO) chi ra r~ng khi EC<750 µS/cm la 
cMt luqng nu&c tot, EC tlr 700-3000 µS/cm la tac h~ 
nh~ d~n trung binh va tac h~i nghiem trQng khi 
EC>3000 µS/ cm. Dieu d6 ch ting to d(> dan di¢n ~i 
BBT van dang nfun trong mt'.rc an toan theo khuyen 
cao cua FAO. Gia tri tong chat dm hoa tan t?i 11 
di~m thu mau dao d(>ng trong khoang tlr 61,8-68,567 
mg/L, c6 xu hu6ng tang dan ru dtlu ctia bung den 
cuoi bung va d~t gia tri trung binh 65,476±0,214 
mg/L. Gia ttj t6ng TDS thap nhat t~ DT11 
(61,8±0,26 mg/L), vi tri nay nam tren song Binh Di, 
~i vi tri cuoi bung - f)T3 c6 gia tri TDS cao nhat 
68,57±0,46 mg/L. C6 Sl,1' khac bi¢t ve y nghia th6ng 
ke gifra cac di~m thu mau (p<0,05) (Hinh 3b). 

Ile 

c IK 
b 

d e er f e 
g 

k 

a 
~ ( ( . 

d tg & g cf 
b 

~ 
-

i 

135 

120 

Hinh 3. D() dfui di¢n (a) va t6ng chAt riin hoa tan (b) 
trung binh CUa mroc ~ BBT 
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3.1.3. £)9 d~zc va chiftrii1 JO'lr1ng 
B(> d1,1c co lien quan m?t thiet den ham lm;mg 

TSS c6 trong nu6'c. D<) d1,1c trong .ntr6'c cao c6 th~ do 
SI! hi~n di~n: cua cac U;lp cha'.t d~g hfru CO', VO co· 
kh6ng boa tan, vi sinh v~t va phu du. Hinh 4a cho 
thay d¢ d\tc dao d(mg trong khoang 3,27-11,433 
NTU. Theo quy chuan kY thu?t Quoc gia v~ chat 
lm:mg nu6'c sinh ho~t (QCVN 02:2009/BYI), gia tr! 
d9 d1,1c gi6i h~n toi da cho phep la 5 NTU. Cac v! tri 
DT5, DT7, DT8, DTlO, DTll d~u vuqt ngu6ng toi da 
cho phep, cac v:t tri con l<,1i du6i ngu6ng 5 :NTU. Hinh 
4b cho thay TSS trung binh cao nhat t:;ti DTll 
(53,33±0,58 mg/L), thap nha'.t 4\i DT3 (44,0±1,0 
mg/L). Ham lu<)'Ilg chat dn la lting hen ngoai cao 
hon dang k~ so voi hen trong BBT (p<0,05). 
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Hinh 4. D(l d"1c (a) va chat rfui lcr lting (b) bung binh 
cua nu&c ~ BBT 

3.1.4. Oxy hi>c1 tan 

DO t<;ti cac diem khao sat deu nam tr~n ngll'6ng 
t6i thieu cho phep cua quy chuan kY thu~t Quoc gia 
ve chat lu<)'Ilg nuoc m?,t va dao d()ng trong khoang 
5,33 - 9,17 mg/L (Hinh 5). Gia tri DO cao nh~t t?i 

DT6 d<;it 9,17±0,38 mg/L; thap nhat 4\i khu Vl!C tren 
song Binh Di & diem DTll d?t 5,33±0,06 mg/L, hai 
khu V\fC. nay CO Sl,I' khac bi~t nhau Va v&i cac khu Vl!C 
con l~li (p<0,05). Theo QCVN 08-MT:2015/BTNMT 
(c<)t Al)' oxy Ma tan cho sv phat trien thuy San phai 
> 6mg/L. 

"""QCVN08·MT:2015/BTNMT, Ci)tAl - - QCVN08·m10J5:BD.'llIT, CQtA2 
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Hinh 5. DO trung binh ctia nu&c ~ BBT 

3.1.5 Nhu cau oxy sinh hpc va hoa h9c 

Hinh 6a the hi~n nhu cau oxy sinh h9c trung 
binh cua mr&c 4ti cac v! tri thu m~.u & BBT vao mua 
kh6 nam 2019 cho tha'.y tat ca cac di~m quan tr~c 
nilm ngoAf gi&i h~n ma quy chuan cho phep & c<)t Al 
va A'2 QCVN OS-MT:2015/BTNMi' l!tn luqt vuqt 2,3-
2,9 Mn va 1,5~ 1,9 Jan va chi nam trong khoang cho 
phep cua c(>t Bl (15 mg/L), vi v~y moi truang nu6'c 
m~t (y BBT da 6 nhiem hfru ca. COD trung binh cua 
nu&c t:;ti cac v:t tri thu mau & BBT vao mua kh6 nam 
2019 (Hinh 6b) cho tbay, hau h~t cac diem deu vuqt 
mt'.rc gi6i h~ cho phep cua c<)t Al va A2. theo QCVN 
OS-MT:2015/BTNMT dao d¢ng ru 14,33 - 17,67 
mg/L va d?t gia tr! trung binh 16,21±0,42 mg/L. 
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Hinh 6. Nhu du oxy sinh h9c (a) va h6a h9c (b) 
bung binh cua nu6'c W BBT 

3.1.6. Clorua va sulfate 

Hinh 7a cho thay ham lu9ng ci- t<;li 11 v:t tri thu 
mftu trong khu Vl:l'C BBT & muc thap, nfun trong 
khoang cho phep cua quy chuan ky thu?t Quoc gia 
ve chat lu<)'Ilg nuoc m;;it (QCVN 08-
MT:2015/BTNM1) & du6i muc 250 mg/L. Gia tri ci­
thap nhat 4ti v! tri ElTll la 7,23±0 mg/L va cao nha'.t 
la & cac vi tri DTl, DT2, DT3 va ElT9 d~u c6 gia tri la 
8,44±0 mg/L va d:;tt gia tr! trung binh t:;ti ham luc;mg 
Cl" o· muc 8,00±0,002 mg/L. Clo tac d1,1ng v6i hQ'P 
chat hou ca 4to n~n h9p chat Trihalomethanes 
(IHMs) la m9t chat co Ima nang gay ung thu. Tuy 
nhien, nguOi dan trong khu vvc xa Nhoo H<)i da so la 
nguOi clan t()c Cham, kinh te kh6 khan nen h9 
thuang su di,mg luan phien nu6'c trong bung cho sinh 
ho<;lt gia dinh cho m1,1c dich an uong chi qua XU ly SO' 

b(> b~ng phen. Vi v~y, can s6m c6 bien phap XU ly 
nu&c thich hQp tru&c khi sfr dt,tng. 

Sulfate (SO 4 
2·) Ia anion tliuong g;;ip trong mr6'c ti,r 

nhien va nu6'c thfil sinh ho?t. Ham Im;mg SO/ Gao c6 
th~ gay anh hu&ng den con nguOi do tinh chat an 
mon va tay rua. Hinh 7b cho thay ham luc;mg sulfate 
kh6ng c6 S\1' chenh l~ch qua l&n, dao d(mg 1,04-2,25 
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mg/L, trung binh 1,47±0,06 mg/L. T~i v! tri BTll 
tren song Binh Di gia tr! sulfate cao nhat d?t 
2,25±0,04 mg/L, v! tri sulfate thap nhat va gan her 
trong bUng f)T6 d?t 1,04±0,0 mg/L, khac bi~t nay c6 
y nghia thong ke (p<0,05) . 'Theo khao sat, thlnh 
thoang ngu(ri dan (y khu Vl,fC nay ngtri thay ffiW hc)j ttr 
bung, m<)t phan la do sulfate b! khu thanh s2· va ket 
hqp v6'i ion H+ bien thanh H2S gay mui tn'.mg thoi, 
trong m6i truOn.g nu6c tinh va ho?t d(>ng trao doi 
mr&c di~n ra h~ che lhi qua trinh nay rat d~ xay ra. 
Cac V! tri quan trac trong bung (I)Tl - £>T9) c6 nong 
d<) S04

2· thap hon so v6i di~m giao nhau gifra bung va 
song Blnh Di (I)TlO) va di~m tren song Binh Di 
(E>Tll). E>ieu nay cho thay lw;mg SO/' nay khong 
ph:ii c6 nguon g6c chu yeu tlr chat t.hai cua nguOi dan 
trong bung ma la tlr thuqng ngu6n chay vao. Tuy 
nhien, theo ket qua quan trAc, ham ltrqng SO/ trong 
khu V\fC nghien CUu thap khong anh huong l&n den 
dOi song thuy sinh trong BBT va cac ho?t d<)ng bao 
ton sinh v~t trong bung, khong anh hu&ng nhieu den 
soc kh6e ciia nguoi. dan khi si'.r d~mg mr6·c trong 
bung cho sinh ho?t, nhLTng vfui can c6 bi~n pbap XU 
ly thich hop tru&c khi sfr dt,mg cho mt,1c dich an, 
u6ng tn,rc tiep. 
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Hinh 7. Clorua (a) va sulfate (b) trung binh cua mr&c 
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3.1. 7. Ammonium v;:J njfrate 

Hinh 8a cho thay ham luqng NH4 ·-N chi duqc 
tim thay o· 4 vi tri BT2, DT6, E>TlO va £>T11, nong d(> 
N~ +_N d?t gia tri cao nhat t;ti vi tri E>Tl 1 
(0,223±0,002 mg/L), gap 5,53 lan nong d<) & v! tri 
thap nhat (f)T6) la 0,04±0,001 mg/L, khac bi~t nay 

c6 y nghia th6ng ke (p<0,05) . Hau het cac ctiem quan 
tr~c c6 n6ng d(> amoni thap hon khoang cho phep 
cua Quy chuan kY thu~.t Quoc gia ve chat hrqng mroc 
m~t (QCVN 08-MT:2015/BTNM1) t?i c()t Al la 0,3 
mg/L va amoni khong gay tac h?i tn,rc tiep den sue 
khoe cua nguOi dan khi s& dt,1ng cho nwc dich sinh 
ho(}.t. Ham hrqng N03·-N khong tim thay & 3 vt tri 

£>T4, £>T6 va £>T8. 0 cac v! tri con l?i nong d<) N03-N 
dao d<)ng tlr 0,011-0,072 mg/ L, d?t gia tr! cao nhal l4i 
vi tri DTll la 0,072±0,001 mg/L va thap nhat & £>T2 
la 0,011±0,003 mg/L, w khac bi¢t nay co y nghia 
thong k(! (p<0,05) (Hinh 8b). N03·-N trong mr6c 
thu6'ng phat sinh tlr nu&c thru sinh ho?l, n6ng nghi~p 
nen ta co the de dang nMn thay cac diem gan M, 
gan noi sinh ho?t cua ngu&i dan (f)T5, DTI, £>T9) c6 
ham luqng nitrate cao hon so v6i cac V! tri gifra bUng. 
Nhin chung, cit ca cac diem khu Vl,l'C nghien Clru d~u 

c6 n6ng d<) nitrat thap hon quy cbuan kY thu~t quoc 
gia v~ chat luqng nu6c m~t (QCVN 08-
MT:2015/BTNMT) CQt Al la 2 mg/L. 
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Hinh 8. N6ng d<) NH/-N (a) va N0 3·N (b) bung binh 
nu6cW BBT 
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3.1.8. Lan hoa I.an va tong Jan 
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Hinh 9. N6ng d¢ PO/P (a) va TP (b) bung binh cua 
nu6cWBBT 

Nong d() PO/ -P chi xuat hien & dit!m E>Tll 
(0,045±0,002 mg/L) iJ ngoai bling, con l?i trong bling 

cac V! tri quan tdc dcu co ham luqng POl·-P kh6ng 
dang k~. khac biet nay co y nghia thong ke (p<0,05) 
so v6i vi tri £>11 (Hinh 9a). PO/-P & !At ca cac vi tri 
quan trAc nam trong khoang cho phep cua Quy 
chuan ky thu~t Quoc gia ve chat luqng mro-c m~t 
(QCVN 08-MT:2015/BTNM1). Tong Ian dao dong 
trong khoang 3,09 - 9,2 mg/L (Hinh 9b) . Vi tri BT6 
c6 gia tri cao nhat (9,2±0,13 mg/L) va cao gan gap 3 
lan V! tri thap nhat £>T7 (3,09±0,01 mg/L), Sl,I' khac 
biet nay va v&i cac vi tri khac c6 y nghla thong ke 
{p<0,05). Ket qua nghien c(ru cho thay Ian chu yeu 
ton ~i a d~g hfru co·. LU'qng t6ng Jan cao co th~ diin 
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Mn hi~n tuqng phu duO'ng cho thuy Vl,l'C (Suttle va 
Harrison, 1988). 

3.1.9. Colifom1 

Colifonn ~i khu vvc nghien ct!u tuong doi cao, 
dao dong tlr 1.900 - 9.300 MPN/100 mL (Hinh 10). 
Cac vi tri DTlO, DTll, DT8 va DT4 cteu vuqt nguong 
cho phep cua quy chuan ky thu?t Quoc gia v~ chAt 
lm;mg nu6'C m~l (QCVN 08-MT:2015/BTNMT). M~t 
d9 Coliform & ~i vi tri ngoai song Binh Di (DTl 1) va 
diem giao mr6c gitia song Binh Di v6i bung Binh 
Thien (DTIO) c6 gia tri 9.300 MPN/100 mL (gap 3,72 
Ian so v6i c()t Al QCVN 08-MT:2015/BTNMT va gap 
g~n 4,9 l~ vi tri thap nhat - DTl) va d~t gia trj cao 
nhat so v6i cac vj tri con 1~ trong Bung. Dieu nay 
cht'.mg to nu&c ~i day da 6 nhiem vi sinh. 

- QCVN OS-MT:20151B'f'N'MT, C<}t Al 
QCVN 08-:NIT:20151BTNMT, C<}tA2 
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Hinh 10. Co!fform trung binh cita nu6c ~ BBT 

3.1.10. Chat lur:mg nu6c thong quc1 WQI 
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Hinh 11. Gia trt WQI ~ btlng Binh Thieu 

Chi so chat lU'QTlg nu&c WQI dao d(>ng tlr 57 d~n 
88 (Hinh 11). T~ cac di~m DTl, DT2, DT3, DT4, 
DT5, DT6, DT7, DT8, f)T9 gia tri WQI trong khoang 
80 · 88 (mau xanh la) chi moi truemg mr&c s~ch, chi 
can ap d1,mg cac bi~n phap xt'.r ly phu h@ v~n c6 the 

SU dl,lllg cho ffil,IC dich cap mr6'C sinh ho?t w dja 
phuong. Diem DTlO va DTll co WQI lan luqt la 57 
va 59 (mau vang) cho biet moi truang mr6'C 0 nhiem 

nh~ chi c6 the sti dl,lllg cho m1,1c dich tu&i tieu va 
ml,lc dich tuong duong khac. 

3.2. Thanh phfui thvc v~t phu du bilng Binh 
Thien 

3.2.1. Thanh phiin va s{f lurmg cac locli tao 

Ket qua a hinh 12 chi ra dng, trong BBT xac 
djnh duqc 5 nganh tao gom 283 loru thu¢c 85 chi. 
Trong d6 nganh tao 11,lc (Chlorophyta) chiem s6 
luqng lofti · nhi~u nhat v&i 87 Ioai (30,74%) thu¢c 34 
chi (40%); tiep theo la nganh tao khue 
(Bacillariophyta) c6 18 chi (21,18%) va 61 loai 
(21,55%) nhi~u hon tao milt (Euglenophyta) c6 5 chi 
(5,88%) va 60 loai (21,2%); ben qmh con tao lam 
(Cyanophyta) c6 19 chi (22,35%) v6i 45 loai (15,9%); 
cu6i cling la tao giap (Dinophyta) c6 9 chi (10,59%) 

va 30 loai (10,6%). Cac loc\i xuat hi~n v6i !:An so cao & 
.cac diem quan trAc thu9c cac chi nhu C/Jodatella, 
Pediastrum, Staurastrum, Melosira, Nitzschia, 
Aphanocapsa, Oscillatoria, Euglena, Glenodinium, 
Peridinium. Sl:T xuat hi~n v&i s6 luqng 16n cua cac loai 
trong nganh tao l1,1c l:c;li thuy V\fC nu6c ng9t nay phu 
hQP v6i cac nghien cuu trtr&c d6 cua Le Cong Quy~n 
(2015). Tuy nhien, nghien cilu cua Le Cong Quy~n 
(2015) con phat hi~n them 2 nh6m nganh tao la tao 
vang (Xanhthophyta) va tao vang anh (Chrysophyta). 
Du v~y, so luqng loru tao phat hi~n duqc (J nghien 

CUU nay nhieu hon 217 loai SO v6i nghien CUu Cua Le 
Cong Quyen (2015). St,r khac bi¢t ve loai va nh6m 
nganh CO th~ la do Sl,t' thay doi chat lm;mg OU'6'C Va 

mvc mr6c & BBT vao mua kh6, gay anh huong 16n 
dfo sv phong phu cua thanh phan TVPD c6 & BBT. 

% 
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o PhfuI tram theo SL chi ra Ph~ tram theo SL loai 
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Ngi111'1 Tdo 

Hinh 12. TY l~ phfu-1 tram theo so lm;mg chi va Ioru a 
m6i nganh tao 
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3.2.2. Mat d<? mo 
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Hinh 13. Bieu do m~t d9 phan b6 cac nganh tao ~ 
cac vi tri thu mAu 

tao con l<;li (y Cung diem lay mau. 6 diem DT7, TVPD 
phat tr.ifo v6i mc;tt d(> day d~c (121.452 ct/L) gap 1,5-
10 lan so v6i cac diem con l<;li v6i m~t d(> cua tao lam 
(77.328 ct/L) nhieu nhat. M~t d(> TVPD thua th6t 
nhat & DTll (13.084 ct/L) nhung van ghi nh~n m~t 
d9 tao lam (10.462 ct/L) nhieu hon cac nganh tao 
khac t<;li cung vi tri. M?c du la nganh chiem so luvng 
16n ve loai nhung m~t dQ Cua tao ll;l.C thua hon nhieu 
Hin SO v6i tao lam va tao khue, ly do dan d~n SI)' tang 
cao Mt tlm0ng m~t d9 tao lam c6 the la do sv tich lG.y 
chat hfiu ca qua nhanh vi gan khu chan nuoi vit va 
cac ho(;lt dQng trong trQt cua nguoi dan. Theo khao 
sat, ph:in 16n bao bi, Im.mg thuoc con thtra sau moi 
Mn phun da so ngum dan vt'rt xuong cac ao xung 
quanh khu Vl:fC canh tac, sau d6 nu&c tu cacao nay 
duQ'c thii ra bung Binh 1bien. Ben qmh ct6 phan gia 
sue, gia earn cua cac h~ chan nuOi nhO le thuang 
khong duqc thu gom, xii ly dung each. 

M~t d9 cac nganh tao & 11 vi tri thu mau ghi 
nh~ du9c trong khoang 13.084 - 121.452 ca thUL 
(Hinh 13). 

Daso cac diem lay mau deu c6 m~l d(> nganh tao 
lam cao nhfit, trl.r cac diem E>Tl, DT2 E>T4, BT6 la c6 
m~t d(> tao khue tuong ling (37.548 ct/L), (27.652 
ct/L), (36.208 ct/L), (16.341 ct/L) cao hon cac ngfuih 

3.3. Moi lien h~ gitra tht,re v~t phu du va chat 
lrn;mgnu&c 

Bang 1. Ket qua phan tich BIO-ENV 

No. Vars Rho Selections 

1 1 0,668 -TP 

2 3 0,635 - EC, Amoni, TP 

3 3 0,625 -TDS, Amoni, TP 

4 4 0,623 - E>(> sau, TSS, Amoni, TP 

5 4 0,622 -BO sau, DO, Amoni, TP 

6 5 0,619 - f)Q. sau, TSS, DO, Amoni, TP 

7 4 0,618 - £>¢ sau, TDS, Amoni, TP 

8 3 0,617 - DO, Amoni, TP 

9 2 0,617 -EC,Amoni 

10 4 0,617 -£>¢ sau, EC, DO, Amoni, TP 

Ghi chli: Va.ts: So' iY(llJg cac yeu to' moi tru<mg tfJi dmg thOi c!iem 

K~t qua phan tich BIO-ENV bfu1g phan m~m lien t\.lc xual hi~n & cac thOi diem phan tich tuong 
Primer V.5 <Y bang 1 cho thay thanh phan 1VPD 6· quan khac nhau nhu 4, 5, 6, 10 v6i cac M s6 tuong 
BBT tuong quan v6i 7 yeu to (d(> sau, DO, TSS, TDS, quan lan hrqt la 0,623; 0,622; 0,619; 0,617. Theo 
EC, Arnoni, TP), yeu to TP c6 y nghia hon ca doi v6i Larsdotter (2006) M tao phat trien can cac yeu to 
TVPD vao mua kho. H~ so ttrong quan RHO sau nhu: Anh sang, nhi~t d¢, n6ng ct(> cac du0ng cMt, 0 2, 

phan tich BEST cila yeu to nay la 0,668. Ben qmh d6, C02, pH, d(> m~n va cac d(>c cha'.t. Qua d6 cho thay 
yeu t6 amoni va d9 sau cling c6 m6i tuong quan ch?c thanh phan TVPD the hi~n chua hoan toan day du 
che v6i. thanh phan TVPD & bt'.tng Binh Thien khi cac yeu t6 tac d{mg Mn chat luQ'Ilg nu6'C. 
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Bang 2 cho thay chi so H' va ·wQI cho ra ket 
qua khac nhau neu so sanh dmg mt'.rc dQ (5 mt'.rc 
d¢). Muc I: ~QI (91-100) - Xanh nuO-c bien tuong 
duong H' (>4,5) - Rat S?Ch; muc II: WQI (76-90) -
Xanh la cay tuoog duong H' (>3-4,5) - S?ch; muc III: 
WQI (51-75) - Vang tuoog duong H' (>2-3) - 0 
nhi~m nhE;; muc IV: WQI (26-50) - Da cam tuong 
c1uong H' (1-2) - 6 nhiem trung binh; muc V: WQI 
(0-25)-Do tuong duong H' (<1) - Rat 6 nhi~m. Da 
phfui cac diem lay mau d~u c6 chi so da d?ng H' 
n~m trong khoang (>2-3) tni cac diem DT3, DT5, 
DT7, DTll n~m trong khoang (1-2). Di~u nay cho 
thay chat ltrQ'Ilg nu6'C 6· BBT b! 6 nhiem tU nh~ den 
trung binh, tuc la muc III va mire IV. Da phful ket 
qua WQI cho thay cac di~m tu DTl den DT9 n~ 6' 
thang mau xanh la cay tuc la mr6'c c6 the su ch,mg 
cho cap nu&c sinh ho?t nhung cfui cac bi~n phap SU 
ly phu hqp (Muc II). Ben c?nh do, thanh phan 
TVPD hien hfru chi the hien tinh chat nu&c 6· BBT 
la d?ng thuy vl,l'c nu&c ngQt, qua khao sat c6 dau 
hieu o nhi~m hfru C(J nh~. Con M nh~n d?Dg muc 
d() va lo?i {j nhi~m chinh xac thi van d.n phan tich 
cac chi ti~u h6a-ly. Tu d6 de ra duqc bi~n phap xfr ly 
phu hQP cho ml,tc dich c~p nu&c. 
Bang 2. K& qua phan tich WQI va H' t?i cac dja di~m 

thumau 

Vi tri WQI Chls6H' 

DTl 87 2,3 

DT2 85 2,4 

DT3 88 1,9 

DT4 80 2,4 

DT 5 87 2 

DT6 86 2,5 

BT7 87 2 

DT8 81 2,2 

DT9 87 2,4 

DTlO 57 2 

DTll 58 1,1 

4. KET LU!N 

Chat luqng nu6'C & bll.ng Binh Thien, huy~n An 
PhU, tinh An Giang vao mua kho 2019 dtrqc danh gia 
a mfrc 6 nhiem nh~. d~c bi~t la cac chi tieu BOD, 
COD, TSS, Colffo1m vuqt gi&i h<m cho phep cua Quy 
chuAn ky thu~.t Quoc gia v~ chat luqng nu6·c m~t 

(QCVN 08-MT:2015/BTNMT). Dt!a vao gia tri WQI, 
chat lll'Q'Ilg nu6c sau khi vao bling it o nhiem hon a 
ngoru, nen c6 th~ duqc xem BBT nhu mot "c6 may" 
xti l)'r chat thai. 

Nu&c trong BBT (trll' ph~n giao nu&c gifra bt'.mg 
va song Binh Di) c6 tM SU dt,mg cho s inh ho?t, 
nhung phai qua cac bi~n phap XU ly thich hQ'P va 
dung quy d!nh. Ben C?nh d6, ham luqng huu ca va 
t6ng Ian t?i day van kha cao, c6 nguy C(J dfui den hien 
tU'Q'Ilg phu dtrO'ng sau nay neu khong ngan ch~n kjp 
thOi cac ngu6n thai. Thanh phan TVPD t?i BBT vao 
mua kh6 nam 2019 kha da d?Dg v6i 283 loai thu()c 85 
chi ctia 5 nganh tao (fVPD). Trong d6, tao Khue c6 

18 chi (61 loai)' rao Ll,lC c6 34 chi (87 loai)' tao Lam 
c6 19 chi (45 loai), tao MM co 5 chi (60 loai), cuoi 
cung la tao Giap v6i 9 chi (30 loAf). Mot so loru duqc 
phat hien nhieu nhu: Melosira granulat:a, Nitzschia 
Jongissima, Chodatella chodatii, Oscillaloria 
muticola. M~t do cac loai tao dao dong 16n va phan 
bo khong dong deu gifra cac diem thu mau. Nhin 
chung, tao Khue va tao Lam c6 m~t d¢ cao (y t.at ca 
cac diem lay mAu. 

Phan tich BIO-ENV cho thay thanh phin TVPD 
& BBT tua ng quan v&i 7 yeu to (d9 sau, DO, TSS, 
TDS, EC, Amoni, TP), yeu to TP c6 y nghia hon ca 
doi v&i TVPD vao mua kho. Gia tr! H' cua TVPD dao 
d()ng ttr 1,1 den 2,5 chi chat luQng moi truang nu6c & 
Mt'.rc 3 (o nhiem nh~) den Mt'.rc 4 (6 nhiem trung 
binh) trong khi chi so WQI danh gia chat ltrQng nu&c 
tu Muc 2 (S?Ch) den Muc 3 (6 nhiem nh~). Nhu v~y, 
khi danh gia chat luqng nu6c khong nen dva hoan 
toan vao chi SO sinh h QC ma pbai k~t hQP ca y~U to ly 
h6a va thanh phful TVPD. Ben C?Ilh d6, can ti~n 

hanh quan tdc them vao mua mua nMm danh gia 
m¢t each chinh xac chat luQ'Ilg nu&c va thanh phAn 
TVPD trong nam. 
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DETERMINATION OF SURFACE WATER QUALITY PARAMETERS INFLUENCING PHYTOPIANKTON 
AT BUNG BINH THIEN, AN GIANG PROVINCE 

Nguyen Thanh Giao 

Summary 
The study was to identify water environment factors influencing phytoplankton composition in Bung Binh 
Thien (BB1) - a fresh waterbody, An Phu dis trict, An Giang province in the dry season in 2019. Water 
samples were collected at 11 locations including 10 locations inside (E>Tl-E>TlO) and one location outside 
BBT (DTll). The water quality parameters of pH, temperature, depth, dissolved solids (l'DS), conductivity 
(EC), dissolved oxygen (DO), biochemical oxygen demand (BOD), chemical oxygen demand (COD), total 
suspended solids (fSS), nitrate (N0 3--N), ammonium (NH~·-N), total nitrogen (TN), dissolved phosphorus 
(PO/ -P), total phosphorus (fP), sulfate (SO/°), chloride (Cl"), and coliform were analyzed. Phytoplankton 
samples were collected at the sampe sites and time with those of water samples. Water quality was assessed 
against the National Technical Regulation on Surface Waler Quality (QCVN 08-MT: 2015/BTNM1), water 
quality index (WQI) and the Shannon-vVeincr biodiversity index (H') . BIO-El\TVI was used to identify water 
environmental factors that affect the composition of phytoplankton. The results showed that BOD, COD, 
TSS, and Coliform were higher than the permissible levels in QCVN 08-MT: 2015/BTNMT. The values of 
H' (l.1-2.5) indicated that water was slight to moderate pollution while WQI (57-88) revealed that water 
status from clean to slight pollution. TI1e results of BIO-ENVI analysis showed that phytoplankto 
composition well correlated with depth, DO, TSS, TDS, EC, NH/-N, TP in which TP is crucial for 
phytoplankton diversity. Thus, the assessment of water quality should not be based solely on phytoplankton 
compostion but rather on the combination of physicochemical characteristics and phytoplankton. It is 
necessary to monitor the quality of surface water and phytoplankton in the rainy season lo more accurately 
assess the variations in Bung Binh 111ien. 

Keywords: Bung Binh Thie11, Water Quality Index (WQ!}, Shannof)-Weiner diversity index (}!'), swface 
water environmental pollution, phytoplankton. 
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