KHOA HOC CONG NGHE

XAC BINH CHIi TIEU MOI TRUONG NUOC MAT
ANH HUOGNG BEN THUC VAT PHU DU
TAI BUNEG BiNH THIEN, AN GIANG
Nguyén Thanh Giao*

TOM TAT

Nghién ctru nham xdc dinh cic yéu t6 mai trueomg nude anh huong dén thanh phan thue vat pha du (TVPD)
tai bung Binh Thién (BBT) - mot thay vuc nuée ngot, huyén An Phu, tinh An Giang vao mua kho nam 2019.
Maéu dugce thu tai 11 vi tri gom 10 vi tri bén trong BBT (BT1-DT10) va mot diém bén ngoai (BT11). Cac chi
ticu da duoe phan tich, gbm: Do pH, nhiét d¢, do sau, téng chét ran hoa tan (TDS), téng chat ran lo limg
(TSS), d6 dan dién (EC), éxy hoa tan (DO), nhu cau 6xy sinh hoa (BOD), nhu cau 6xy héa hoe (COD),
dam nitrate (NO, -N), dam amoni (NH,-N), téng dam (TN), lan hoa tan (PO,"-P), téng lan (TP), sulfate
(80,5, chloride (Cl) va coliform. Mau TVPD dugc thu cing vi tri va thoi diém voi mau nuée. Chat luong
nuode duge danh gia so sanh voi Quy chudn ky thuat Quéc gia vé chat lwong nude mat (QCVN 08-
MT:2015/BTNMT), chi so chat luong nude (WQI) va chi sé da dang sinh hoc Shannon-Weiner (H'). BIO-
ENVI duoc sir dung dé xac dinh cac yéu t6 méi truomg nuéce tac dong dén thanh phan TVPD. Két qua cho
thay BOD, COD, TSS va coliforn: da vuot qua gidi han cho phép cia QCVN 08-MT:2015/BTNMT. Gia tri H’
(1,1-2,5) cho thdy nutée 6 nhiém nhe dén trung binh trong khi chi s6 WQI (57 - 88) thé hién nuoc sach dén
6 nhiém nhe. Két qua phan tich BIO-ENVI cho thay thanh phan TVPD tuong quan véi 7 yéu to, bao gom: do
sau, DO, TSS, TDS, EC, NH, N, TP trong d6 TP rat quan trong déi voi TVPD. Nhu vay, danh gia chat luong
nude khong nén hoan toan dua vao chi so sinh hoc ma phai két hop ca yvéu t6 ly hoéa hoc va thanh phan thuc
vat phut du. Tiép tuc quan trac chat luong nuéce va thuce vat phi du vao mia mua dé danh gia day da va chinh
xac su bién déng cta cac thanh phan tai bung Binh Thién.

Tit khoéa: Bing Binh Thién, chi sé chat hrong nuce (WQI), chi sé da dang sinh hoc Shannon-Weiner (H), 6
nhiém moi truong nuwoe mat, thue vat phu du.

1. BAT VAN DE 1997; Plafkin et al, 1989; Lan, 2000; Ly va Giao,

Nude rat can cho su song. Quan trac su thay déi AL ‘
chét luong nude do cac hoat dong déan sinh va phat CEI‘C, yéu 10 ly hoa hoc, sinh hoc thuong duoc
trién kinh € - x4 hoi, nhu: sinh hoat, nong nghiep, dquan trac trong moi trieong nude, bao gom: nhiét do
cong nghiép, dich vu la nhiém vu rat quan trong (“C), pH, tong chat ran lo ltmg (TSS, mg/L), do duc
trong quan ly moi truomg. Két qua quan tric co thé (NTU), oxy hoa tan (DO, mg/L), nhu cau oxy sinh
dung dé quan ly, cai thién va duy tri chat lwong nuoc. héa (BOD, mg/L), nhu cu oxy héa hoc (COD,
Vi thé, quan tric moi truomg dwoc quy dinh trong ™Mg/L), dam amoni (NH,-N, mg/L), lan hoa tan
nhiéu van ban phap ly ctia nhiéu quéc gia trén thé (PO,*P, mg/L), kim loai nang (Fe, Al, Mn, Cr, Cd),
gi6i. Hién & Viet Nam c6 c4c loai hinh quan tric, chloride (CI), sulfate (SO,%), thuoc bao vé thuc vat,
nhu: quan tric nén, quan tric lién tuc, quan tric tac chat khang sinh, £. coli va coliform (MPN/100 mL)
dong va quan tric thong luong. Khi quan tric moi (Cho ef al, 2009; Chounlamany et af, 2017;
truong co thé Iwa chon cac thong so Iy hoa hoc cua Zeinalzadeh va Rezaei, 2017). Viéc lua chon chi tiéu
moi truong nude hodc co thé chon thuc vat phi du  duan trc chét lugng moi truong nuéc tiy thude vao
(TVPD) lam chi thi vi ching cling séng trong moi  d4c diém cta ngudn phat sinh 6 nhiém (Cao et al,
truong nudc thiy vuc, nén c6 thé phan 4nh chit 2007). Bén canh cac chi tiéu ly hoa hoc trong mai
lwong nuoe tai khu vue nghién ctru (Richard ef a, truong nuoc thi TVPD (phytoplankton) ciing dugc
lira chon vi ching c6 thé phan anh phan nao chat
lwrong moi truong nude, dac biét la ham luong cac
! Khoa Méi trudmg vit Tai nguyén Thién nhién, Truomg Pai chit httu co va dinh duong (Cao et al, 2007; Oanh va

hoc Cén Tho : S 2 S ;
Extiil- Glgas @ et S s Lien, 2015; Hoang ef al, 2018; Duong et al, 2019).
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Mot vai nganh TVPD, nhw: Bacillariophyta,
Cyanophyta, Chlorophyta c6 thé sir dung lam chi thi
moi truong giau dinh duong hay 6 nhiém hiu co
(Bac, 1998; Lan, 2000; Oanh ef a/, 2014; Hoang ef al,
2018). Cyanophyta chi thi cho méi truomg nudc tinh
va gidu hitu co trong khi Dinophyta (Pyrrophyta)
duge dung lam chi thi cho méi truomg nuoce lo va
nwée man (Oanh et al, 2014), O Viét Nam, quan trac
moi truomg cing rat quan tam dén viée st dung
TVPD vi chiing c6 thé gitip phat hién nhanh van dé 6
nhiém voi chi phi thap, it gay 6 nhiém méi truong so
voi cac phan tich hoa hoc.

Nghién ctu nay dugc tién hanh tai bung Binh
Thién (BBT), An Giang vao mua kho nam 2019 nham
danh gia mdi lién hé giita chat luong moéi truong
nuoe, thanh phan TVPD va cac yéu to moi truong
anh huong dén thanh phan TVPD. Két qua nghién
ctru ¢6 thé ho trg cho viéc ra quyét dinh c6 nén hra
chon TVPD thay thé quan tric cac chi tiéu ly hoa hoc
moi truomg nude dé canh bao sém va giam chi phi.

2. PHUDNG PHAP NGHIEN CUU
_ 2.1. Thu va phan tich méu _

Hinh 1. So' d6 vi tri thu mau tai bing Binh Thién,
huyén An Phu, tinh An Giang

Méau nuoc duoc thu tai 11 vj tri, bao gom: 10 vi
tri bén trong BBT BTI-DT10) va mot diém bén
ngoai, trén song Binh Di (DT11). Tai moéi diém thu
mau (Hinh 1), ding may do ngoai hién truong cac
chi tieu: pH (may do pH cam tay, model: AL20pH,
Aqualytic), nhiét do (nhiét ké, Viet 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,
NO;-N, NH,/~N, TN, PO/*P, TP, SO/, CI va
coliform duoc thu trong chai nhia 2000 ml, trir lanh
(4°C) va ngay sau khi thu da vin chuyén vé Phong
thi nghiém doc hoc méi truong, Khoa Moi truromg va
Tai nguyén thién nhién, Truong Pai hoc Can Tho va

tién hanh phan tich bang cac phuong phap chuin
(APHA, 1998).
2.2. Thu va phan tich méu thuce vat phi du

Mau dinh tinh duoc thu bang cach st dung ludi
vot TVPD, tién hanh ddo lwéi theo vong 6 tam it
nhat 20 lan trén nuée mat. Ding but chi ghi thong tin
(loai mau, ngay va vi tri thu mau) lén gidy bong mo,
dé vao chai dung méu, sau d6 ¢6 dinh miu béang
formaldehyd 2-4%. P6i voi mau dinh luong bing cach
loc 100 L nude qua lwéi kich thude 25 ym. Cac mau
¢6 dic duge dat trong lo 110 mL va ¢ dinh voi
formaldehyd 2-4%. Phan tich dinh tinh duoc thuc
hién bing kinh hién vi trong vat kinh 10X-40X. Mau
sau khi thu cho vao chai nhua, ghi thong tin tuong tu
mau dinh tinh va dé vao chai, sau dé c6 dinh bang
formol 4%. Phan tich dinh tinh dugc thire hién bang
kinh hién vi trong vat kinh 10X40X va chup anh
TVPD dé xac dinh cac dac diém hinh thai, cau tric
va phan loai theo Tien va Hanh (1997); Ho (1969);
Tuyen (2003); Fernando (2002).

2.3. Phuong phap xit Iy s6 liéu

Chi so chat lwgng nuoe (WQI- Water Quality
Index) duoc tinh todn dua trén cong thie (1) (Téng
cuc Mai truong, 2011).

-

ey

Trong do WQI, la WQI tinh cho BOD, COD,
NH,-N, PO,*P; WQI, la WQI tinh cho TSS; WQL la
WQI tinh cho pH. WQI nam trong khoang tir 0 dén
100 phéan chia chat luong nuwéc thanh 5 cap. Cap 1
(100> WQI> 91) 1a chat luong nudc tot ¢ thé duoc sir
dung cho muc dich c¢ap nuéce. Cap 2 (90> WQI> 76)
cung dugc s dung dé cap nuoc cho sinh hoat nhung
can co bién phap xit Iv phu hop. Cip 3 danh cho tuoi
tiéu va cac muc dich twong tur khac (75> WQI> 51).
Cap 4 (50> WQI> 26) la nuéc phu hop cho van
chuyén va cac muc dich tuong duong trong khi Cap
5 (25> WQI> 0) duoc coi la nude bi 6 nhiém niang can
¢6 bién phap xt ly thich hop.

Mat d6 cta TVPD duge tinh theo cong thire (2):

XV, +1000 :

Y= m‘— 2

Trong d6: Y 1a mat do TVPD/ (ca thé/lit); X 1a
s0 lwong c4 thé TVPD trong cac té bao dugce dém; V,
la thé tich mau c6 dac (mL); N la so lwong té bao
duoc dém; A 1a thé tich ctia cac té bao duoc dém (1
mm?) va V, 1a thé tich nuéc duge thu thap (mL).
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Tinh da dang ctia sinh vat da duoc kiém tra bing
cach tinh toan chi sé da dang Shannon-Wiener (H’)
theo cong thie (3):

H'=—-Xp;.In(p,) @)

Trong do: pi = ni/N; ni la s6 cta ca nhan thiri; N
la téng s6 luong ca thé trong cac mau. Chat luong
nuéc duge phan chia theo ba mirc d6 6 nhiém dua
trén cac gia tri H: H>3 cho thay chat luong nudce tot
hoac nuée khong bi 6 nhiém; 1<H'<3 cho thay 6
nhiém nwoc vira phai; H'<1 cho thay nudc bi 6 nhiém
nang (Wilhm va Dorris, 1968).

Phan tich BIO-ENV: cho phép so sanh cac ma
tran khoang cach hodc dong dang gitia hai bo dit liéu
¢6 chung méau hodc bién. Thuong trong viéc kham
pha moi teong quan gitra cac bién moi truomg va cac
chi tiéu sinh hoc. Trong truomg hop nay, ma tran
dong dang cta s6 liéu sinh hoc 1a ¢o dinh, trong khi
cac tap hop con ctia cac bién méi truomg duoc st
dung dé tinh to4an ma trin déng dang méi truong.
Sau d6, mot hé sé twong quan (hé s6 tuong quan
Spearman) duoc tinh gitra hai ma tran va tap hop con
tot nhat (BEST) clia cac bién moi truong sau do ¢o
thé duoc xac dinh va tiép tuc kiém tra hoan vi dé xac
dinh tam quan trong cta cac bién méi truong déi voi
céc chi tiéu sinh hoc. Phan tich BIO-ENV duoc tién
hanh bing cach sit dung phian mém Primer 5.2 for
Windows (PRIMER-E Ltd, Plymouth, UK).

3. KET QUA VA THAD LUAN

3.1. Dic diém méi trudmg nudc tai bing Binh
Thién mua khé (thang 1/2019)

3.1.1. Nhiét do va pH

Hinh 2a cho thdy nhiét do dao dong & khoang
28,06°C - 30,33°C, dat gia tri trung binh 2945 +
0,25°C. Nhin chung bién dong nhiét do gita cac thoi
diém quan trac nho, phu hop voi nhiét do ctia khu
vuc khong c6 su bién thién qua lon. Theo két qua
nghién ctru trivoe do, nhiét do thich hop cho dai da so
cac lodi thay sinh vat phat trién Ia tr 25-32°C (Boyd,
1998), qua do6 cho thay, nhiét do nudc tai BBT nam
trong khoang thich hop cho su sinh trirong va phat
trién ctia cac loai thay sinh vat. Hinh 2b cho thay do
pH trung binh khu vie nghién ciu bién dong trong
khoang 7,55 - 7,85, dat gia tri trung binh Ia 7,697 +
0,019. Nhin chung, khong c6 su chénh léch lon gitra
cac diém quan trac, tuy nhién cac vi tri thu mau c6 su
khac biét vé y nghia thong ké (p<0,05). o pH cao
nhat nam & DT3 dat 7,85+0,01 va DT6 c6 pH thap

nhat dat 7,55+0,03. Dé pH tai cac diém quan trac phu
hop voi quy dinh vé gia tri cho phép so véi Quy
chuan ky thuat Qudc gia vé chat luong nuéc mit
(QCVN 08-MT:2015/BTNMT) dam bao kha ning
sinh truong va phat trién binh thuong cua cac loai
sinh vat trong nuée.
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Hinh 2. Nhiét do (a) va pH (b) trung binh ctia nuéc
tai BBT
3.1.2. Pé dan dién vi téng chit ran hoa tan

Do dan dién tai cac vi tri lay mau dao dong trong
khoang tir 128,7-137,267 uS/cm, dat gia tri trung
binh tai 131,094+0,412 uS/cm va ¢6 su khac biét vé v
nghia thong keé gitta cac diém quan trac (p<0,05)
(Hinh 3a). T6 chirc Luong thue va Nong nghiép Lién
hiép quéc (FAO) chi ra rang khi EC<750 pS/cm la
chat luong nudc tét, EC tie 700-3000 pS/cm la tac hai
nhe dén trung binh va tdc hai nghiém trong khi
EC>3000 pS/cm. Diéu dé chimg to do dan dién tai
BBT van dang nam trong mitc an toan theo khuyén
cao ctia FAO. Gia tri téng chat rin hoa tan tai 11
diém thu mau dao dong trong khoang tir 61,8-68,567
mg/L, c6 xu huong tang dan tir dau cira bung dén
cudi bing va dat gia tri trung binh 65476+0,214
mg/L. Gia tri tong TDS thdp nhat tai PT11
(61,8+0,26 mg/L), vi tri nay nam trén séng Binh Di,
tai vi tri cudi bung - PT3 co gia tri TDS cao nhat
68,57+0,46 mg/L. Co su khac biét vé y nghia thong
ké gitta cac diém thu mau (p<0,05 (Hinh 3b).
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Hinh 3. D6 dan dién (a) va téng chét rin hoa tan (b)
trung binh ctia nueoc tai BBT
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3.1.8. Do duc va chét ran lo liing

b6 duc 6 lién quan mat thiét dén ham luwong
TSS ¢6 trong nude. Po duc trong niede cao co thé do
si hién dién cta cac tap chit dang hiru co, vé co
khong hoa tan, vi sinh vat va pht du. Hinh 4a cho
thay d6 duc dao dong trong khoang 3,27-11,433
NTU. Theo quy chuian ky thuat Quoc gia vé chat
lwong nuéc sinh hoat (QCVN 02:2009/BYT), gia tri
do duc gi¢i han t6i da cho phép 1a 5 NTU. Céc vi tri
bT5, BT7, DTS, BT10, BT11 déu vuot ngudng toi da
cho phép, cac vi iri con lai dudi nguong 5 NTU. Hinh
4b cho thay TSS trung binh cao nhét tai DT11
(53,33+0,58 mg/L), thdp nhat tai PT3 (44,0+1,0
mg/L). Ham luong chat ran lo Iimg bén ngoai cao
hon dang ké so voi bén trong BBT (p<0,05).
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Hinh 4. D¢ duc (a) va chét rdn lo ltng (b) trung binh
ciia nudce tai BBT

3.1.4 Oxy hoa tan

DO tai cac diém khao sat déu nam trén nguong
toi thiéu cho phép ctia quy chuén ky thuat Quéc gia
vé chat luong nuée mit va dao déng trong khoadng
5,33 — 9,17 mg/L (Hinh 5). Gia tri DO cao nhat tai
DT6 dat 9,17+0,38 mg/L; thap nhat tai khu vuce trén
séng Binh Di ¢ diém PT11 dat 5,33+0,06 mg/L, hai
khu vue nay ¢6 su khic biét nhau va voi cac khu vuc
con lai (p<0,05). Theo QCVN 08-MT:2015/BTNMT
(cot Al), 6xy hoa tan cho sy phat trién thiy san phai
>6mg/L.
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Hinh 5. DO trung binh cfia nuée tai BBT

3.1.5. Nhu cdu éxy sinh hoc va hoa hoc

Hinh 6a thé hién nhu cau oxy sinh hoc trung
binh ctia nwedce tai cac vi tri thu mau ¢ BBT vao mua
kho nam 2019 cho thay tat ca cac diém quan trac
nam ngoai gi¢i han ma quy chuin cho phép ¢ cot Al
va A2 QCVN 08-MT:2015/BTNMT lan luot vuot 2,3-
2,9 lan va 1,56-1,9 1an va chi nam trong khoang cho
phép ctia cot B1 (15 mg/1), vi vay moi truong nude
mat & BBT d4 6 nhiém hitu co. COD trung binh ctia
nude tai cac vi tri thu mau & BBT vao mua kho ndm
2019 (Hinh 6b) cho thay, hau hét cac diém déu vuot
mttc gioi han cho phép cua cot Al va A2 theo QCVN
08MT:2015/BTNMT dao dong tir 14,33 — 17,67
mg/L va dat gia tri trung binh 16,21+0,42 mg/L.
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Hinh 6. Nhu cau oxy sinh hoc (a) va héa hoc (b)
trung binh ciia niedc tai BBT

3.1.6. Clorua va sulfate

Hinh 7a cho thay ham luong CI tai 11 vi tri thu
mau trong khu vuc BBT & mtc thap, nam trong
khoang cho phép clia quy chuén ky thuat Quic gia
vé chat lugng nwoe mat  (QCVN 08
MT:2015/BTNMT) & duwdi mie 250 mg/L. Gia tri CI
thap nhat tai vi tri DT11 la 7,23+0 mg/L vi cao nhit
la & cac vi tri DT1, BT2, T3 va DT9 déu co gia tri la
8,44+0 mg/L va dat gia tri trung binh tai ham luong
Cl & muc 8,00+0,002 mg/L. Clo tic dung voi hop
chat hitu co tao nén hop chat Trihalomethanes
(THMs) la mét chat co kha ning gay ung thu. Tuy
nhién, nguoi dan trong khu vue xa Nhon Hoi da so 1a
ngudi dian toc Cham, kinh té khé khin nén ho
thuong sit dung luan phién nudce trong bung cho sinh
hoat gia dinh cho muc dich an uéng chi qua xt ly so
bo bang phén. Vi vay, cin sém co bién phap xu ly
nude thich hop trudce khi str dung.

Sulfate (80,%) 1a anion thuong gap trong nudc tu
nhién va nuwde thai sinh hoat. Ham leeng SO,% cao ¢o
thé gay anh huong dén con nguoi do tinh chat an
mon va tay rira. Hinh 7b cho thdy ham luong sulfate
khong cé su chénh léch qua lon, dao dong 1,04-2,25
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mg/L, trung binh 1,47+0,06 mg/L. Tai vi tri DT11
tréen song Binh Di gia tri sulfate cao nhat dat
2,25+0,04 mg/L, vi tri sulfate thap nhat va gan bo
trong bing DT6 dat 1,04+0,0 mg/L, khac biét nay co
y nghia thong ké (p<0,05). Theo khao sat, thinh
thoang ngudi dan & khu vue nay ngtii thay mui hoi tur
bung, mét phan 1a do sulfate bi khir thanh S* va két
hop véi ion H* bién thanh H,S giay mui tring théi,
trong moéi truong nude tinh va hoat dong trao déi
nudce dién ra han ché thi qua trinh nay rat dé xay ra.
Céc vi tri quan trac trong bung (PT1 - DTY) ¢6 nong
do SO thap hon so v6i diém giao nhau gita bing va
song Binh Di (BT10) va diém trén song Binh Di
(DT11). Piéu nay cho thay lwong SO,” nay khong
phai c6 ngudn goc chi yéu tir chét thai cta ngudi dan
trong bung ma la tir thuong nguén chay vao. Tuy
nhién, theo két qua quan tric, ham luong SO /> trong
khu vue nghién ctru thap khong anh hudng lom dén
doi song thuy sinh trong BBT va cac hoat dong bao
ton sinh vat trong bang, khong anh hudng nhiéu dén
stic khoe ctia ngudi dan khi st dung nuéce trong
bting cho sinh hoat, nhung van can c6 bién phap xir
ly thich hop truée khi st dung cho muc dich an,
uong triee tiép.
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Hinh 7. Clorua (a) va sulfate (b) trung binh ctia nuoc

tai BBT

3.1.7. Ammonium va nitrate

Hinh 8a cho thiay ham lwong NH“N chi duoc
tim thay & 4 vi tri DT2, DT6, BT10 va DT11, néng do
NHN dat gia tri cao nhat tai vi tri DTI11
(0,223+0,002 mg/L), gip 5,53 lan nong do & vi tri
thap nhat (BT6) 1a 0,04+0,001 mg/L, khac biét nay
¢6 v nghia théng ke (p<0,05). Hau hét cac diém quan
trac c6 nong do amoni thdp hon khoang cho phép
ctia Quy chuén k¥ thuat Quéc gia vé chat heong nuoc
mat (QCVN 08-MT:2015/BTNMT) tai cot Al la 0,3
mg/L va amoni khong gay tac hai truc tiép dén sic
khée ctua ngudi dan khi sir dung cho muc dich sinh
hoat. Ham luong NO,-N khéng tim thay & 3 vi tri

DT4, DT6 va PT8. O céc vi tri con lai néng do NO,-N
dao dong tir 0,011-0,072 mg/L, dat gia tri cao nhat tai
vi tri DT11 1a 0,072+0,001 mg/L va thap nhit & DT2
1a 0,011+0,003 mg/L, st khac biét nay cé6 y nghia
thong ké (p<0,05) (Hinh 8b). NO,-N trong nudc
thuong phat sinh tir nwroc thai sinh hoat, nong nghiép
nén ta c6 thé dé dang nhan thay cac diém gan bo,
g4n noi sinh hoat ciia ngudi dan (DTS, PT7, PT9) co
ham lugng nitrate cao hon so voi cac vi tri gitta buing,
Nhin chung, tit ca cac diém khu vue nghién ciru déu
¢6 nong do nitrat thiap hon quy chuan ky thuat quéc

gia vé chat luwong nuéc mat (QCVN 08
MT:2015/BTNMT) cot Alla2 mg/L.
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Hinh 8. Néng do NH,N (a) va NOyN (b) trung binh
nudc tai BBT
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Hinh 9. Nong d6 PO,*P (a) va TP (b) trung binh ciia
nuoc tai BBT

Nong do PO,*P chi xuat hi¢n & diém DTI11
(0,045+0,002 mg/1) & ngoai bung, con lai trong bung
céc vi tri quan tric déu c6 ham luong PO,*P khong
dang ké, khac biét nay c6 v nghia thong ké (p<0,05)
so voi vi tri D11 (Hinh 9a). PO*-P & tat ca cac vi tri
quan frac nam trong khoang cho phép cta Quy
chuidn ky thuat Quoc gia vé chat luong nuoe miit
(QCVN 08-MT:2015/BTNMT). Téng lan dao dong
trong khoang 3,09 - 9,2 mg/L (Hinh 9b). Vi tri DT6
c6 gia tri cao nhat (9,2+0,13 mg/L) va cao gan gip 3
lan vi tri thdp nhat PT7 (3,09+0,01 mg/L), su khac
biét nay va véi cac vi tri khac c6 y nghia thong ké
(p<0,05). Két qua nghién ciu cho thdy lan chu yéu
ton tai & dang hitu co. Lirgng téng lan cao ¢6 thé dan
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dén hién tuong phu duomg cho thiay vuc (Suttle va
Harrison, 1988).

3.1.8 Coliform

Coliform tai khu vuc nghién ctru tuong doi cao,
dao dong tir 1.900 - 9.300 MPN/100 mL (Hinh 10).
Cac vi tri DT10, BT11, DTS va DT4 déu vuot nguong
cho phép ctia quy chuin ky thuat Quéc gia vé chat
lwong nude mat (QCVN 08-MT:2015/BTNMT). Mat
do Coliform ¢ tai vi tri ngoai song Binh Di (PT11) va
diém giao nude gira song Binh Di véi bung Binh
Thién (BT10) cé gia tri 9.300 MPN/100 mL (gip 3,72
lan so voi cot A1 QCVN 08-MT:2015/BTNMT va gap
gan 4,9 lan vi tri thap nhat — DT1) va dat gia tri cao
nhat so voi cac vi tri con lai trong Bang. Piéu nay

chimg to nudce tai ddy da 6 nhiém vi sinh.
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Hinh 10. Coliform trung binh ctia nutéc tai BBT
3.1.10. Chét Inpng nuoc thong qua WQI
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Hinh 11. Gia tri WQI tai bing Binh Thién

Chi so chat lugng nuoc WQI dao dong tir 57 dén
88 (Hinh 11). Tai cac diém DT, DT2, PT3, DT4,
DT5, BT6, PT7, DTS, D19 gia tri WQI trong khoang
80 - 88 (mau xanh 14) chi méi truong nude sach, chi
can ap dung cac bién phap xt ly phti hop van ¢6 thé

BIE BTS DTI0 BT

sir dung cho muc dich cap nuoc sinh hoat tai dia
phuong. Piém DT10 va BT11 c6 WQI lan luot la 57
va 59 (mau vang) cho biét méi truomg nude 6 nhiém
nhe chi ¢o thé st dung cho muc dich tuéi tiéu va
muc dich teong duong khac,

3.2. Thanh phdn thuc vat phit du bing Binh
Thién
3.2.1. Thanh phén va s6 hrong cdc loai tdo

Két qua ¢ hinh 12 chi ra rang, trong BBT xac
dinh duoc 5 nganh tao gém 283 loai thudc 85 chi.
Trong d6 nganh tio luc (Chlorophyta) chiém sé
luong loai nhiéu nhat vai 87 loai (30,74%) thuoc 34
chi (40%); tiép theo la nganh tdo khue
(Bacillariophyta) c¢6 18 chi (21,18%) va 61 loai
(21,55%) nhiéu hon tdo mat (Euglenophyta) c6 5 chi
(5,88%) va 60 loai (21,2%); bén canh con tao lam
(Cyanophyta) c6 19 chi (22,35%) voi 45 loai (15,9%);
cudi cung 1a tao giap (Dinophyta) co 9 chi (10,59%)
va 30 loai (10,6%). Cac loai xuat hién voi tan sé6 cao &
cic diém quan trac thudc cac chi nhu Chodatella,
Pediastrum, Slaurastrum, Melosira, Nitzschia,
Aphanocapsa, Oscillatoria, Fuglena, Glenodinium,
Peridinium,. Su xuat hién voi so lugng 16m cta cac loai
trong nganh tdo luc tai thity viee nuée ngot nay pht
hop v6i cac nghién ciru trude do cta Lé Cong Quyén
(2015). Tuy nhién, nghién ctu cta Lé Cong Quyén
(2015) con phat hién thém 2 nhém nganh tao la tdo
vang (Xanhthophyta) va tao vang anh (Chrysophyta).
Du vay, so lugng loai tao phat hién duoc & nghién
ctru nay nhiéu hon 217 loai so voi nghién ctru ctia Lé
Cong Quyén (2015). Su khac biét vé loai va nhom
nganh co6 thé 1a do sy thay déi chat lugng nude va
muc nuoc & BBT vao mua kho, giy anh hudng lom
dén s phong pht ctia thanh phan TVPD c¢6 & BBT.

OPhan tram theo SL.chi  @Phan trim theo SL loai

Y%
60 -
40
40 - 3074
20 4 1,
i |

TaoKhué TaoLuc TaoLam TioMit To Gip
Nganh Tao

Hinh 12. Ty 1& phén tram theo s8 ligng chi va lodi &
mdi nganh tio
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3.2.2. Mat do tdo

me 1 BTaoKhwé BTaoLuc @TaoLam
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Hinh 13. Biéu @6 mat d¢ phan bé cac nganh tio tai
céc vi tri thu mau

Mat do cac nganh tdo ¢ 11 vi tri thu mau ghi
nhan duoc trong khoang 13.084 - 121.452 céa thé/L
(Hinh 13).

Pa so cac diém lay mau déu c6 mat dé nganh tdo
lam cao nhat, trit cac diém DT1, BPT2 T4, BT6 1a c6
méat d6 tao khué trong ‘mg (37.548 ct/L), (27.652
ct/L), (36.208 ct/L), (16.341 ct/L) cao hon cac nganh

tao con lai & ciing diém ldy mau. O diém DT7, TVPD
phat trién voi mat do day dac (121.452 ct/L) gap 1,5
10 1an so vai cac diém con lai voi mat dé ciia tao lam
(77.328 ct/L) nhiéu nhdt. Mat d6 TVPD thua thot
nhat & PT11 (13.084 ct/L) nhung van ghi nhan mat
d6 tdo lam (10.462 ct/L) nhiéu hon cac nganh tao
khac tai ctng vi trl. Mac du la nganh chiém s luong
lom vé loai nhung mat do clia tao luc thua hon nhiéu
lan so véi tao lam va tao khueé, ly do dan dén su ting
cao bat thuong mat do tao lam ¢6 thé l1a do su tich liy
chat hitu co qua nhanh vi gan khu chan nuéi vit va
cac hoat dong trong trot ctia nguoi dan. Theo khao
sat, phan 1on bao bi, lugng thudc con thira sau moi
lan phun da s6 nguoi dan virt xuéng cac ao xung
quanh khu vuc canh tac, sau do nudc tir cac ao nay
duoc thai ra biing Binh Thién. Bén canh dé phén gia
suc, gia cam clia cac ho chan nudi nho 1é thuomg
khong duoc thu gom, xtr ly dung cach.

3.3. Mdi liéen hé giira thuc vat phit du va chat
lirong nuéc

Béang 1. Két 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 -Do shu, TSS, Amoni, TP
5 4 0,622 -b6 sau, DO, Amoni, TP
6 5 0,619 -bo sau, TSS, DO, Amoni, TP
7 4 0,618 - b6 sau, TDS, Amoni, TP
8 3 0,617 -DO, Amoni, TP
9 2 0,617 - EC, Amoni
10 4 0,617 -bo sau, EC, DO, Amoni, TP

Ghi chi: Vars: S6 litong cde yéu (6 moi truong tai cung thoi diém

Két qua phan tich BIO-ENV bang phan mém
Primer V.5 & bang 1 cho thdy thanh phan TVPD ¢
BBT tuong quan voi 7 yéu to (do sau, DO, TSS, TDS,
EC, Amoni, TP), yéu t6 TP c6 ¥ nghia hon ca d6i voi
TVPD vao mua kho. Hé s twong quan RHO sau
phan tich BEST ctia yéu t6 nay 1a 0,668. Bén canh do,
yéu t6 amoni va do sau cting c6 moi tuwong quan chac
ché véi thanh phan TVPD ¢ bung Binh Thién khi

lién tuc xuat hién & cac thoi diém phan tich tuong
quan khac nhau nhu 4, 5, 6, 10 voi cac hé so twong
quan lan lwot 1a 0,623; 0,622; 0,619; 0,617. Theo
Larsdotter (2006) dé tao phat trién cin cac yéu to
nhur: Anh sang, nhiét d6, néng do cac dudng chat, O,
CO,, pH, do man va cac doc chat. Qua d6 cho thay
thanh phan TVPD thé hién chuwa hoan toan day da
cac yéu to tac dong dén chat lugng nudc.
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Bang 2 cho thay chi s6 H' va WQI cho ra két
qua khac nhau néu so sanh cung mitc dé (5 mic
do). Muc I: WQI (91-100) - Xanh nuéc bién tuong
duong H (>4,5) - Rat sach; mic II: WQI (76-90) -
Xanh la cay twong duong H’ (>3-4,5) - Sach; muec III:
WQI (51-75) - Vang tuong duong H' (2:3) - O
nhiém nhe; muc IV: WQI (26-50) - Da cam tuong
duong H' (1-2) - O nhiém trung binh; mtic V: WQI
(0-25)-D6 twong duong H’ (<1) - Rit 6 nhiém. Da
phan cac diém ldy mau déu c6 chi sé da dang H’
nam trong khoang (>2-3) trir cac diém DT3, DT5,
PT7, DT11 nam trong khoang (1-2). Diéu nay cho
thay chat luong nuoc & BBT bi 6 nhiém tir nhe dén
trung binh, tirc la muc III va miec IV. Da phan két
qua WQI cho thay cac diém ta DT1 dén DT9 nam &
thang mau xanh 14 cay tie 1a nude c6 thé st dung
cho cap nuoc sinh hoat nhung can cac bién phap st
Iy pht hop (Mic II). Bén canh do, thanh phén
TVPD hién hitu chi thé hién tinh chat nwée & BBT
la dang thay vue nude ngot, qua khao sat cé ddu
hiéu 6 nhiém httu co nhe. Con dé nhin dang mic
d6 va loai 6 nhiém chinh xac thi van can phan tich
cac chi tieu héa-ly. Tir do dé ra duoc bién phap xitr ly
pht hop cho muc dich cip nuoc.

Béang 2. Két qua phan tich WQI va H’ tai cac dia diém

thu mau
Vi tri waQl Chisé H’
PT1 | 87 2.3
DT2 85 2,4
DT3 88 1.9
DT4 80 24
PT5 87 2
bTé 86 2,5
P17 87 2
DTS 81 22
P19 87 24
DT10 57 2
PT11 58 1,1
4. KET LUAN

Chat luong nude & biing Binh Thién, huyén An
Phu, tinh An Giang vao mua khé 2019 duoc danh gia
¢ muc 6 nhiém nhe, dac biét 1a cac chi tieu BOD,
COD, TSS, Coliform vuot giti han cho phép clhia Quy
chuidn ky thuit Quéc gia vé chat lwong nudc mat

(QCVN 08-MT:2015/BTNMT). Dua vao gia tri WQI,
chét luong nudc sau khi vao bung it 6 nhiém hon &
ngoai, nén cé thé duoc xem BBT nhu mdt “cd may”
xtr ly chaét thai.

Nude trong BBT (trir phan giao nudc giita bing
va song Binh Di) ¢6 thé st dung cho sinh hoat,
nhung phai qua cac bién phap xi ly thich hop va
ding quy dinh. Bén canh do, ham lwong hitu co va
tong lan tai day van kha cao, c6 nguy co dan dén hién
twong phu dudng sau nay néu khong ngan chin kip
thoi cac nguodn thai. Thanh phan TVPD tai BBT vao
mua kho nam 2019 kha da dang voi 283 loai thuoc 85
chi ctaa 5 nganh tao (TVPD). Trong do, tao Khué co
18 chi (61 loai), tdo Luc cd 34 chi (87 loai), tao Lam
¢6 19 chi (45 loai), tho Mat c6 5 chi (60 loai), cudi
cung 1a tao Giap voi 9 chi (30 loai). Mot so loai duoc
phat hién nhiéu nhw: Melosira granulata, Nitzschia
longissima,  Chodatella  chodatii,  Oscillatoria
muticola. Mat do cac loai tao dao dong lon va phan
bo khong dong déu gitta cac diém thu mau. Nhin
chung, tdo Khué va tao Lam c6 mat d6 cao & tit ca
cac diém ldy mau.

Phan tich BIO-ENV cho thay thanh phan TVPD
& BBT tuong quan voi 7 yvéu t6 (do sau, DO, TSS,
TDS, EC, Amoni, TP), yéu t6 TP ¢6 y nghia hon ca
d6i véi TVPD vao mua kho. Gia tri H cta TVPD dao
dong tir 1,1 dén 2,5 chi chat lwvong moi truong nudc &
Mic 3 (6 nhiém nhe) dén Mitc 4 (6 nhiém trung
binh) trong khi chi s6 WQI danh gia chat luong nudc
tir Mire 2 (sach) dén Mirc 3 (6 nhiém nhe). Nhu vay,
khi danh gia chat luong nuoce khéng nén dua hoan
toan vao chi s6 sinh hoc ma phai két hop cd yéu o ly
hoa va thanh phan TVPD. Bén canh dé, cin tién
hanh quan trac thém vao mua mua nham danh gia
mot cach chinh xac chdt lrong nwéc va thanh phan
TVPD trong nam.
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DETERMINATION OF SURFACE WATER QUALITY PARAMETERS INFLUENCING PHYTOPLANKTON
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 (BBT) - a fresh waterbody, An Phu district, An Giang province in the dry season in 2019, Water
samples were collected at 11 locations including 10 locations inside (DT1-DT10) and one location outside
BBT (BT11). The water quality parameters of pH, temperature, depth, dissolved solids (TDS), conductivity
(EC), dissolved oxygen (DO), biochemical oxygen demand (BOD), chemical oxygen demand (COD), total
suspended solids (TSS), nitrate (NO,-N), ammonium (NH,"-N), total nitrogen (I'N), dissolved phosphorus
(PO,*™-P), total phosphorus (TP), sulfate (S0,), chloride (C1), 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 Water Quality (QCVN 08MT: 2015/BTNMT), water
quality index (WQI) and the Shannon-Weiner biodiversity index (H’). BIO-ENVI 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* (1.1-2.5) indicated that water was slight to moderate pollution while WQI (57-88) revealed that water
status from clean to slight pollution. The 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 to more accurately
assess the variations in Bung Binh Thien.

Keywords.: Bung Binh Thien, Water Quality Index (WQI), Shannon-Weiner diversily index (H), surface
water environmental pollution, phytoplankton.
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