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TOM TAT

Nghién ciru nay sir dung két hop hai chi sé chat lwong nude (WOI) va chi sé sinh hoc khué
tao (BDI) dé danh gia hién trang chat lwong miede song Sai Gon. Cdc théng sé chat lwong nuwde va
mau khué tao dwoc thu vao mia khé va mia mwa tai 6 vi tri trén song Sai Gon. T 5ng s6 52 lodi
khué tao thudc 18 chi dwoc ghi nhdn. Két qua phdn tich cho thay, chi s6 WOI ¢ cdc diém khdo sdt
dao ddéng tir 56-67, chi s6 BDI dao dong tir 8,6-12,8. Theo chi s6 WOQI chat lwong nude song Sdi
Gon xép loai trung binh. Tuy nhién, chi s6 BDI chia chdt lwong mede song Sai Gon & hai mirc
trung binh, va riéng diém SG6 (khu viee Thii Thiém) cé chat heong miede kém. Nghién civu nay cho
thdy, chi sé BDI tir khué tdo phdn dnh thém théng tin vé hién trang chat lwong nude, do do co thé
sir dung chi s6 nay trong cdc chwong trinh quan trdc méi truong.

Tir khoa: chi thi sinh hoc; chét lugng nudc; khué tao; quan tric moi truong

1.  Patvan dé

O nhiém méi truong nudc gy ra nhiéu tac dong tiéu cuc dén hé sinh thai va cac loai
dong thuc vat thury sinh. Trong d6 nhom khué tao 1a nhém kha nhay cam véi cac thay doi
ctia mdi truong, do d6 ching thudng duoc st dung dé 1am chi thi cho mirc d6 thay d6i va 6
nhiém moi truong (Almeida et al. 2014). Khué tio duoc xem 13 minh chimg cho chat
luong nudce trong qua khir, & hién tai va xu hudng thay d6i chat luong nude trong tuong
lai. Vi vay, khué tao di duoc st dung rong rii trong cac chuong trinh quan tric chat luong
nude & nhiéu khu vuc trén thé gidi (Coste et al., 2009; Chen et al., 2016; Pham, 2017).

Séng Sai Gon gan lién voi cac hoat dong kinh té, xd hoi dang dién ra s6i dong va
manh mé& & ba khu vuc Thanh phé HO Chi Minh, Binh Duong va Déng Nai. Diéu dé d3 tao
nén nhimg ap luc 16n vé chat lugng mdi trudng nude & song Sai Gon. Trong nhimng thap
nién gan déy, chit lugng méi trudng nudc mit & cac khu vuc nay ludén duoc cac co quan

Cite this article as: Pham Thanh Luu, Tran Thi Hoang Yen, Tran Thanh Thai, & Ngo Xuan Quang (2020).
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chtrc ning trung wong ciing nhu dia phuong tip trung theo ddi va quan tric dinh ki. Tuy
nhién, vin dé 6 nhiém méi truong nude song 1a kho tranh khoi. Mot sé nghién ctru gan day
cho thay chat luong méi truong nudc song Sai Gon dang c6 xu hudng bi 6 nhidm nang tir
thuong ngudn vé ha ngudn (Le et al., 2016b; Pham, 2017).

Céac chi sé méi truong da duogc st dung nhiéu dé Xép loai chét luong nudc mat. Chi
s6 moi truong 1a cach sir dung tong hop nhiéu sb liéu tir cac théng s6 don 1¢ dé phan loai 6
nhiém mai trudng. R4t nhiéu qudc gia trén thé gidi da trién khai 4p dung cac mé hinh chi
s6 chat luong nudc cho nhiéu muc dich khac nhau. Trong dé, chi sb chat luong nudec WQI
thuong duogc sir dung phd bién ¢ nhidu qudc gia dé danh gia xép loai chét lwong nudc mit.
Chi s6 nay v6i vu diém 1a don gian dé hiéu, c6 tinh khai quat cao va co thé sir dung cho
muc dich xép loai chat luong nuéc cling nhu danh gia dién bién chat luong nudc theo
khong gian va thoi gian (Pham, 2016). Chi sé6 WQI ciing duoc nhiéu tac gia trong nudc sir
dung dé danh gia chit luong nudc mit cho cac thiy vuc & Viét Nam (Le et al., 2016a;
Pham, 2016; Pham, 2017). Tuy nhién, viéc sir dung chi s6 WQI chi thuan tay dua trén cac
thong s6 hoa Ii d6i khi khong phan anh dang va day du hién trang va xu huéng chat luong
moi trudng. Chat luong moi trudng can phai duge hiéu 14 hién trang sitc khoe sinh thai caa
cac nhém sinh vat nhu khué tdo, dong vat phu du, dong vat day, ca... trong moi truong do
(Chen et al., 2016). Do d6, viéc két hop cac chi s hoa Ii va sinh hoc trong danh gia chat
lwrong moéi trudng dang 13 xu hudng chung cta nhiéu qudc gia trén thé gidi. Trong bai viét
nay ching toi 4p dung chi s6 WQI va chi s6 sinh hoc khué tao (BDI) dé danh gia hién trang
chét luong nude song Sai Gon.

2.  Phwong phap nghién ciru
2.1. Khdo sdt thu méu

Mau duoc thu trong hai dot khao sat vao thang 4 (mua kho) va thang 10 (mua mua),
nam 2017 tai sdu dia diém ki hiéu tir SG1-SG6 (Hinh 1), trong d6 diém SG1, SG2, SG3 &
khu vuc thugong nguén song Sai Gon noi it bi tadc dong, cac diém con lai SG4, SG5 va SG6
& khu vire ha ngudn noi bj nhiéu tac dong tir qua trinh d6 thi hoa & Binh Duong va Thanh
phé HO Chi Minh. Cac thong s6 nhu nhiét do, pH, oxy hoa tan (DO) va d¢ duc duoc do
bang may do nhanh Hach 156 va Hach 2100P (Hach, Mi) tai hién truong ¢ tang mit (do
sau 0,3-0,5 m). Pé phan tich ham luong cac chat dinh dudng, miu nude duge thu vao can
nhwa 2L. Mau sau d6 duoc giit lanh & 4°C va mang vé phong thi nghiém sau d6 dugc phan
tich trong vong 48h.

Mau khué tao duoc thu bﬁng ludi thye vat phu du hinh choép (dién tich miéng ludi
0,125 m?, kich thudc mat ludi 25 pm) bang cach quing va kéo ludi vai lan quanh diém thu
mau & ting mit. Mau dinh lugng duoc thu trong chai nhwa 2L. Cac mau sau d6 duoc cb
dinh bang v&i 3 mL dung dich formalin 37%.
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2.2. Phwong phap phan tich

Tong chét ran lo limg (TSS) duoc phén tich bang cach loc mot lwong thé tich mau
bang gidy loc 0,45 um (da siy kho va can) va say kho ¢ 110 + 5°C cho dén khi trong luong
khong ddi. TSS duoc xac dinh bﬁng cach can lai mang loc va trur di trong lugng mang loc.
NOs~, NHs*, POs*", BODs va COD dugc phan tich theo phwong phap chuin cia APHA
(2005). Nitrate dugc do theo phuong phap nitrate 4500-NOs” (B), ammonium do theo
phuong phdp ammonium 4500-NH4* (B), phosphate do theo phwong phap 4500-PO4* (C).

Thanh phan loai khué tio dugc dinh danh bing cach quan sat dudi kinh hién vi
Olympus CK40-F200 va BX51-TRF (Olympus, Japan) & d6 phong dai 100-400 1an. Cac
loai khué tdo dugc dinh danh dua vao phuong phap hinh thai so sanh véi su trg gitp cua
cac khoa phan loai trong va ngoai nudc nhu Shirota (1966), Kramer va Lange-Bertalot
(1986), Fukuyo va cac cong su (1990), Truong (1997), Tomas (1997), va Ton (2009). Mau
dinh luong sau khi dé ling 48h va dong dic trong 10 mL mau. Mat d6 khué tao trong mau
dugc xac dinh bang budng dém Sedgewick-Rafter theo phwong phép ciia Lund et al.
(1958). Téi thiéu 500 té bao dugc dém trong moi mau va quy ra mat do té bao/L. Thanh
phan loai khué tao duoc tra ctru va sip xép theo hé thong phan loai cua (Guiry, & Guiry
2016).
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Hinh 1. Ban do cdc vi tri thu mau & séng Sai Gon
2.3. Phdn tich xir |i sé liéu
S6 liéu duoc chuyén doi bang ham log(X+1) dé co phan phdi chudn. Phén tich phuong
sai mot yéu t6 (One-way ANOVA) va phan tich hau kiém (Tukey's HSD test) dé kiém tra su
khac biét cua cac thong sb méi trudng giita hai dot thu mau. Phan tich trong quan Pearson
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dugc st dung dé tim hiéu méi twong quan gitra quan xa khué va cac thong sé mdi trudng.
Céc phan tich duogc thuc hién trén phén mém SPSS (IBM Corp., Armonk, NY, Mi).

Nhiét d9, d6 duc, pH, d6 dan dién, NOgz", PO4>, DO, BODs va COD duoc st dung dé
tinh chi s6 WQI theo phuong phap cua Ott (1978):

n
WQI = Z Wi x Qi
i=1

Trong d6, Wi la trong s6 va Qi 1a diém sb chét lugng cta thong s6 i. WQI dao dong
tir 0 dén 100 va twong mg v6i ndm mirc chat lugng nudce thé hién bang niam mau khéc
nhau nhu ¢ Bang 1.

Bdng 1. Phéan logi chat lwong nuwdc dwa vao chi s6 WQI

Gia tri WQI Chat luong nude

91-100 Khong 6 nhiém

51-70 O nhiém trung binh

Chi s0 sinh hoc khué tao BDI dugc tinh dya theo phuong phap cua Coste va cong su
(2009) va dugc tinh toan nhd sir dung phan mém BDI program. Chét lugng méi trudng va
hién trang sinh thai duogc xép loai theo chi s6 BDI va dugc trinh bay ¢ Bang 2 (Szulc, &
Katarzyna, 2013).

Bing 2. Chat lwong méi truong va hién trang sinh thdi theo chi sé BDI

Gia tri BDI Chit hrgng nuwéc Hién trang sinh thai
> 17 [ Rét tot
13-16.9 I Tét
9-12.9 Il Trung binh
5-8.9 v Kém
<4.9 \% Rét kém

3. K&t qua vathao luan
3.1. Cacchisé hoali

Gia tri trung binh cta cac thong sé hoa i nudc mit séng Sai Gon duge trinh bay ¢
Hinh 2. Két qua phan tich Anova cho thiy d6 duc va TSS vao mua kho thap hon mua mua
(p<0,05). Cac thong sb khac khong cho thay co sy khac biét giita hai mua.
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Hinh 2. Gid tri trung binh cdc thong sé chat liong nude séng Sai Gon
trong mua kho va mua mua

pH dao dong tir 6,2-7,0 trong mua kho va 6,3-6,9 trong mua mua. Nhiét do dao dong
tur 28,6-31,0°C trong mua kho va 27,6-29,5 °C vao mua mua. B9 duc dao dong tir 16-26
(NTU) trong mua kho va tir 28-45 (NTU) trong mua mua, do duc c¢6 xu hudng ting dan vé
phia ha ngudn. TSS ¢6 xu huéng thay d6i giébng nhu d6 duc. Nguoc lai DO c¢6 xu huéng
giam dan vé phia ha ngudn va dao dong tir 4,4-6,2 mg/L. Ammonium c6 xu hudng ting
dan vé phia ha ngudn va dao dong tir 0,09-0,25 mg/L. Nitrate va phosphate ciing c6 xu
huéng thay d6i twong ty. BODs dao dong tir 4,2-6,5 mg/L va c6 chiéu hudng ting nhe vé
phia ha ngudn. COD thay ddi twong ty nhu BODs va dao dong tir 7,8-13,7 mg/L. Két qua
nay c6 nhiéu diém twong ddng véi cac nghién ciru trude ddy cho thay chét luong nude
song Sai Gon bi 6 nhiém dan khi vé phia ha ngudn (Le et al., 2016b; Pham, & Nguyen,
2018). Piéu nay co thé 1a do sy dong gop cac chat 6 nhidm tir cac khu cong nghiép va do
thi tir Binh Duong va Thanh phd Ho Chi Minh.

Theo Quy chuin Ki thuat Qubc gia vé chat lwong nudc mit (QCVN 08-
MT:2015/BTNMT) hau hét cac thong sé dat mac A2 (ding cho nuéc cip nhung phai ap
dung cong nghé xur 1i pht hop), mét s6 thong sé nhu NHa*, NOs™ va PO4* dat loai Al.

3.2. Khu h¢ khué tdo

Téng sb 52 loai khué tao thude 18 chi dwoc ghi nhan ¢ song Sai Gon. Trong do
Achnanthidium, Cyclotella, Cymbella, Eunotia, Fragillaria, Gyrosigma, Melosira,
Navicula, Nitzschia va Surirella 1a cac nhom chiém wu thé vé thanh phan loai (Bang 3).
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Cyclotella, Achnanthidium, Gyrosogma va Fragillaria thuong 1a nhém chiém wu thé ¢ cac
diém thuong ngudn, ngugc lai Melosira, Coscinodiscus, Navicula va Surrirella 12 nhém
chiém wu thé ¢ khu vuc ha ngudn. Khué tao 13 nhom kha nhay cam véi cac thay ddi cua
moi truong, do d6 thudng duoc sir dung dé lam chi thi trong cac chuong trinh quan tric
chéat luong méi truong (Chen et al., 2016). O song Sai Gon, cac nhom loai nhay cam
thuong phan bd & cac diém thuong ngudn, cac loai nay thudong duoc thay thé bai cac nhom
loai chiu dung véi cac chat 6 nhiém & cac diém ha ngudn (Pham, & Nguyen, 2018).
Bdng 3. Thanh phdn loai khué tdo ¢ sdng Sai Gon

Chi So loai Chi So loai
Achnanthidium 3 Gyrosigma 4
Amphipleura 1 Melosira 4
Coscinodiscus 3 Navicula 5
Cyclotella 4 Nitzschia 3
Cymbella 3 Pinnularia 3
Diploneis 2 Pleurosigma 2
Eunotia 4 Surirella 3
Fragilaria 3 Synedra 2
Gomphonema 2 Thalassiosira 1

3.3. Chiso WQI va chi sé BDI

Chi s6 WQI va BDI duoc trinh bay ¢ Hinh 3. Chi s6 WQI & cac diém khao sat dao
dong tir 56-65 trong mua kho va 59-67 trong muia mua. Theo chi s6 WQI chét luong nuée
nude song Sai Gon xép loai trung binh. Chi s6 BDI dao dong tir 8,6-12,8 trong mua kho va
9,1-12,7 vao mua mua. Dya vao chi s6 BDI chit luong nudc song Sai Gon & hau hét cac
diém & muc trung binh riéng chi c6 diém SG6 xép vao loai kém vao mua kho.

Két qua xép loai chat luong nude séng Sai Gon co nhiéu diém tuong dong véi cac
nghién ctru trudc day (Le et al., 2016b; Pham, 2016). Theo nghién ctru ctia Le va cdng su
(2016b) nuéc song Sai Gon co tinh acid va DO thap, ngoai ra ngudn nudc ¢ nhiéu khu vuc
bi 6 nhiém bai cac chit giy rdi loan tuyén ndi tiét (EDCs) va kim loai nang. Nhin chung
nude song Sai Gon thay dbi theo chiéu hudng x4u tir thurong ngudn vé ha ngudn va doi khi
khong con phtt hop cho sir dung dé cip nude sinh hoat. Do d6, dé bao vé va cai thién chat
lwong nude song Sai Gon can c6 nhitng giai phap va chinh sach quan |i tong thé cac ngudn
gy 6 nhiém va quan I tot luu vuc séng Sai Gon.
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Hinh 3. Gid tri chi sé WOI va chi s6 BDI ¢ séng Sai Gon vao mua khé va miia mwa

So véi viée sir dung don 1€ chi ) WQI dua vao do dac va tinh todn tir cac thong )
héa Ii, chi sé BDI tir khué tao day phan nao bd sung thém thong tin vé hién trang va strc
khoe sinh thai ctia sinh vat trong méi truong. Chi sb nay duoc ap dung kha phd bién & cac
quéc gia chau Au (Almeida et al., 2014) trong cac chuong trinh quan tric qudc gia. Chi sb
BDI sir dung két hop nhiéu loai khué tao c6 do nhay va kha ning chi thi méi trudng &
nhiéu khia canh khac nhau. Do d6 chi s nay phan 4nh khia canh méi trudng sinh théi cua
ting loai khué tido & mdi diém khao sat. Tuy nhién ¢ Vi¢t Nam va cac nudc khu vuc nhiét
dé6i, viéc ap dung chi sé nay con kha han ché. Chi sb nay ciing da duoc tng dung kha thanh
cong ¢ Trung Qudc dé quan tric chit luong sinh thai va cac tac dong cua con nguoi 1én hé
sinh thai dong séng (Yang et al., 2015). Do d6, nghién ctru ndy cho thiy chi sé BDI c¢6
tiém ning tmg dung trong cac chuong trinh quan tric qudc gia dé lam co so danh gia day
da hon céc khia canh chat lugng moi trudong va hién trang strc khoe sinh thai dong song.
4. Kétluan

Nghién ctru nay sir dung két hop hai chi sé chit lwong nudc (WQI) dua vao cic
thong sb hoa li va chi sb sinh hoc khué tao (BDI) dé danh gia hién trang chét lwong nudc
sng Sai Gon. Theo céc thong s6 hoa Ii va chi s6 WQI chat lwong nudc song Sai Gon xép
loai & mic A2 hodc trung binh. Tuy nhién, chi s6 BDI chia chit lugng nudce song Sai Gon
& hai mic trung binh va kém vao mua kho. Két qua cho thiy chi s BDI tir khué tao phan
nao bd sung thém thong tin vé hién trang va suc khoe sinh thai ctia sinh vat trong moi
truong va cé tiém nang ap dung trong cac chuong trinh quan tric méi truong qubc gia.

< Tuyén bé vé quyén lgi: CAc tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

% Loi cdm on: Nghién ciu nay duoc tai tro tor dé tai ma sé KHCBSS.02/19-21 cda
Vién Han lam Khoa hoc va Cong nghé Viét Nam.
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ABSTRACT

This study aimed to apply the water quality index (WQI) and the biological diatom index
(BDI) for assessment of the water quality in the Sai Gon River. Water quality variables and benthic
diatom samples were collected in dry and rainy seasons at six stations. In total, 52 diatom species
belonging to 18 genera of diatom were identified. Cyclotella, Achnanthidium, Gyrosogma, and
Fragillaria were dominant in the upper course sites whereas Melosira, Coscinodiscus, Navicula,
and Surrirella were dominant in the lower course sites. The results of this study showed that the
WQI and BDI varied from 56 to 67 and 8.6 to 12.8, respectively. According to the WQI values, the
water quality in the Sai Gon River was at the moderate status, but the BDI indicated that the water
quality was varied between the moderate to poor status in the SG6 station (Thu Thiem area). The
results indicated that the BDI index from diatom offered more information of the water quality and
ecological status. Therefore, it is better to use diatoms together with the physico-chemical
variables in the national water quality assessment.

Keywords: benthic diatom; bioindicator; monitoring; water quality
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