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TOM TAT : Hé thong séng Sai Gon — Pong Nai déng vai tro vé cing quan trong trong
sw phat trién kinh té — xa hdi ciia cdc tinh, thanh phé nam trén heu viee; dong thoi tié'p nhan
cac logi thai do thi, cong nghiép va nong nghiép. Sy danh gia cac nguy co doc hoc doi véi hé
sinh thdi bdt dau tré thanh mét van dé rdt quan trong & Viét Nam va viéc dat ra mot hé thong
thir nghiém sinh hoc thich hop voi cac diéu kién ciia nudc ta trong do sir dung mot dai dién
cua sinh vat vi glap xac song trong hé sinh thdi dang xét la rdt can thiét. Nghién ciru nay
nham phat trién va kiém chu’ng cac thir nghiém doc hoc sinh thai voi mét logi sinh vat dia
phicong nham phuc vu danh gié nguy co doi véi hé sinh thdi tir cdc nguon 6 nhiém khdc nhau.

Vi gidap xdc Ceriodaphnia cornuta (Cladocera) dwoc phdn lap tir song Sai Gon. Két
qua nghién ciru da xdy dung dwoc mot qui trinh nudi cay C. cornuta thoa man cdc diéu kién
phat trién lau dai, dong thoi cdc chi tiéu ve kiém tra chdt lwong nuoi cdy ciing duwoe xdc ' ldp.

Cdc thi nghiém déc hoc cap tinh véi C. cornuta dwoc tién hanh trén cdc mau moi
truong khéc nhau nhw bin ling, nude va dat tir ruong lia vica duwoc phun thuéc bao vé thirc
vdt, nudc thai do thi va cong nghiép. Doc tinh kha cao duoc tim thdy tir mét s6 mau moi
trieong. Phan tich cdc cdc hé so twong quan gitka két qua phan tich déc hoc va phan tich héa
hoc - két qua phdn tich 6 nhiém dai lwong (phan tich Iy héa) va 6 nhiém vi lwong (héa phan
tich) da dwoc thuc hién. Noi chung, cdc tra loi ve déc tinh ciia mau xét nghiém cua C. cornuta
twong quan tot véi D. magna, nhung trong da sé cdc trieong hop thi C. cornuta nhay cam hon
D. magna. N6i chung c6 sw twong quan cao giita chdt 6 nhiém hitu co va kim logi véi sw tra
loi tir cac thi nghiém doc hoc.

Két qua nghién ciru cho thdy bé sinh vt thir nghiém D. magna, C. cornuta, V. fischeri
rat thich hop nhw mot cong cu danh gia nguy co doc hoc doi véi hé sinh thai nhu leu viee Sdi
Gon — Pong Nai nham phuc vu muc dich lau dai quan 1y tong hop nguon mirde.

1. GIOI THIEU

Heé théng song Sai Gon — Ddng Nai dong vai trd quan trong trong phat trién kinh té — xa
hoi va trong qua trinh cong nghi€p héa — d6 thi hoa nhiéu tinh, thanh phd trén luu vuc song.

Hién trang 6 nhiém di va dang duoc quan tric véi nhitng thong sé thong dung vé 1y hoa
nhung van chua quan tdm nhi€u dén 6 nhiém sinh hoc va nhat 1a doc hoc sinh thai lién quan
dén kim loai nang va thudc bao vé thuc vat.

Viéc quan 1y chat lugng nguén nudc thong qua danh gia nhan xét vé doc hoc sinh thai 1a
van dé co y nghia quan trong vé mat khoa hoc va thyc té nhung con chua dugc quan tam
nghién ciru dé xuat trong diéu kién nudc ta. Nguyén nhan co6 thé 1a do ching ta chua nhan
thirc hét vai tro quan trong ciia doc hoc sinh thai trong danh gia va du bao tac dong cia cac
chat nguy hai ddi voi méi truong nude, c6 thé do van dé con méi mé hodc con do chua du
diéu kién thiét bi may moc chuyén dung, ké ca vé kién thirc chuyén mén.

Trong nghién ctru ndy, trén co s trién khai cac nghién ciru thyc nghiém va kiém chimg
cac thir nghiém ddc hoc sinh thai (ecotoxicology) hé thdng song Sai Gon — Pong Nai khu vue
thanh phé H6 Chi Minh, nhom nghién ctru s& (1) xay dung va dé xuat cac chi tiéu doc hoc
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sinh thai thich hop véi chuong trinh quan trac phan tich sinh hoc (biomonitoring) phuc vu
cong tac quan ly théng nhét va tong hop chat luong nudc hé thong Sai Gon — DPdng Nai va 2)
trinh bay nghién ctru trudng hop cu thé giam sat cac chi ti€u 6 nhiém moi truong véi cac mau
dugc ldy tir cac loai mau khac nhau nam trén luu vuc Sai Gon — Pong Nai, cac thi nghiém
lién quan cac thi nghiém doc hoc duoc kiém chimg bang cac phan tich 1y hoa, 6 nhiém vi
lugng cling nhu kim loai nang.

2. VAT LIEU VA PHUONG PHAP

2.1 LAy miu
2.1.1.Méu bun ling

Nim mau bun 1éng duoc léy tir song Sai Gon — Déng Nai. Tai mdi vi tri, hai mau duoc
ldy & hai bo va mot mau giita dong (3 mau) bang gau Eckmann. Mau duoc dung trong thi
plastic dé van chuyén, khi vé dén phong thi nghiém 3 mau duoc tron 1an véi nhau tir 3 lwong
bang nhau, sdy kho bang nhiét d6 phong va ray qua kich thudc 16 1 mm dé c6 mau dong nhat.

2.1.2.Miu nwéc rudng lia

Mau nudc rudng lua duge ldy vao chai plastic 2 L, trong khi van chuyén mau duoc giit
lanh va khi vé dén phong thi nghiém thi bao quan & nhiét do 4 °C, phan tich sau do trong vong
1 tuén.

2.1.3.Miu dit rudng laa

Tuong tng véi dia diém ldy nuéc rudng lia, cac mau dat duoc ldy ¢ 5 cm 16p mat,
dung vao chai sach, khi van chuyén mau duogc giit lanh (trong t6i, 1 dén 7°C), khi vé& phong
thi nghiém mau duoc rdy qua kich thuéc 1 mm sau khi dugc lam dong nhét (loai bo da, cac
sinh vt 16n), bao quan trong ti lanh va phan tich trong vong 2 tuan.

2.1.4.MAu nuéc thai

Nude thai duoc lay luc tridu thap tai cac diém xa ma sau d6 sé ra song Sai Gon — Dong
Nai. Mau duogc chira trong cac chai plastic 2 L, khi van chuyén mau dugc gilt lanh, khi vé
phong thi nghiém mau dugc bao quan trong tu lanh va phan tich trong vong 2 tuan.

2.2 Thi nghiém DPoc hoc

2.2.1.Chiét rit hitu co
Khoang 20 g bun ling khé dugc chiét rat véi 150 mm dichloromethan (DCM) bang
cach khuay tron trong vong 6 h véi may lic vong tron toc d6 200 — 300 rpm. Sau khi dé lang,
phém ndi duoc loc trén Na,SO4 khan. Phan DCM duoc lam bay hoi voi thiét bi Rotavapor (30
°C, 150 Torr/mmHg) dén thé tich 1 ml. B6 sung 3 ml dimethyl sulfoxide (DMSO), va phan
DCM con lai duge 1am bay hoi ¢ 50°C, 550 Torr/mmHg).

2.2.2.Chiét rit nuée
Bun ling kho duoc chi,ét rat bang nudc cit hai lan bang cach tron bun lefmg va nudc
voi ti 16 1:4 (w/v) trong mot ong ly tam. Sau khi khudy tron trong vong 2 h bang may lac
vong tron toc d6 200 — 300 rpm, cac mau dugce ly tam ¢ toc d6 2000 rpm trong vong 10 phut.
Phan no6i dugc dung cho thi nghiém ddc hgc sinh thai.
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2.3.Thi nghiém sinh hgc

2.3.1.Vibrio fischeri
Poc tinh ciia cac chiét rat cua bun ling duge danh gia bang vi khuan sdng & bién co
tén 1a Vibrio fischeri (ché pham vi khuan dong kho ctia Azur Environmental, USA) vdi thiét
bi Microtox® Analyser 500 (ISO, 1998). Nong do gy trc ché 50% do phat quang cia vi
khuan (EC50) duoc xac dinh sau 5, 15 va 30 phut. Néng d6 DMSO tbi da su dung trong thi
nghiém 1a 2 % (D5 Hong et al., 2000).

2.3.2.Daphnia magnava Ceriodaphnia cornuta

Daphnia magna hay con bo nude 1a mot loai vi giap xac thong thudng duoc tim thiy
trong nudc ngot. Nudi cdy Daphnia magna Straus dong 1829 duoc duy tri trong mdi trudng
M4 (Elendt, 1990). C. cornuta dugc duy tri trén moi truong M4*. Thi nghiém dugc thuc hién
tuan theo phuong phap cia OECD 202 (OECD, 1984) va su bat hoat ciia Daphnia magna
dugc doc sau 24h va 48h. Mbi truong ISO (ISO, 1989) duoc dung trong thi nghiém (dé pha
lodng mau va dé doi ching). Nong ¢6 DMSO tdi da dung trong thi nghiém khoang 0,1 % (D
Hong et al., 2000). Céc vi tri 1y mau cua cac loai mau khac nhau duoc trinh bay trong hinh
1, bang 1 nhu sau.

Sampling sites

Sample number:  \jo  1yEsAIGON- DONGNAI RIVER SYSTEM

e e .

11°00

River

TIENGIANG

) Hinh 1 Céc vi tri ldy mau trén song Sai Gon — Dong Nai
1 —5: bun lang, 11-44: nudc va dat rudng laa, 57-65: nudce thai cong nghi€p, 66-71: nudc thai sinh hoat
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Bing 1 Mo ta va danh s6 cac mau méi trudng

Vi tri Pinh  Xu ly miu DPanh Xt ly mau
SO SO

1.1.1.1.1.1.1.1  Bun ling

DPdng Soi, séng Sai Gon 1 Chiét rat hiru co 6 Chiét rat nudce
Trj An, song Pdng Nai 2 7
Tha Dau Mot 3 8
Ciu Ong Co 4 9
Céu Hoa An 5 10
1.1.1.1.1.1.1.2  Nudc ruong

lia
Céau Hoa An 11 22 Chiét rat hiru co
Kénh tudi cau Hoa An 12 23
Long Phuoc 13 24
O rudng 1 14 25
O ruong 2 15 26
O rudng 3 16 27
O rudng 4 17 28
O rudng 5 18 29
O rudng 6 19 30
O rudng 7 20 31
O rudng 8 21 32
1.1.1.1.1.1.1.3  Pit
Binh My — Cu Chi 33 Chiét rat nusc 45 Chiét rat hitu co
Rudng lta Long Phude A 34 46
Rudng Iua Long Phudc B 35 47
Rudng lta Long Phude C 36 48
Dit 6 ruong 1 37 49
D4t 6 rudng 2 38 50
Dit 6 rugng 3 39 51
Dit 6 rudng 4 40 51
Dit 6 rugng 5 41 53
Dit 6 rudbng 6 42 54
Dit 6 ruong 7 43 55
Dit 6 rudng 8 44 56
1.1.1.1.1.1.1.4  Nubc thdi
Nudc thai Cong nghiép Chiét rat hitu co
S6ng Than 1 57 72
S6ng Than 2 58 73
S6ng Thén 3 59 74
Linh Trung 1 60 75
Linh Trung 2 61 76
Linh Trung 3 62 77
Linh Xuén 1 63 78
Linh Xuéan 2 64 79
Linh Xuéan 3 65 80
Nudc thai sinh hoat
Tham Luong 1 66 81
Tham Luong 2 67 82
Tham Luong 3 68 83
Phan Van Tri 1 69 84
Phan Van Tri 2 70 85
Phan Vian Tri 3 71 86
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3. KET QUA VA THAO LUAN
3.1 Két qua thi nghiém ddc hoc

Két qua thi nghiém cho thdy d4p tmg ctia sinh vat thi nghiém tuong quan t6t v6i cac 6
nhiém vi luong nhu thude bao vé thuc vat va kim loai ning. Diéu nay ciing c6 nghia c6 thé
cac loai 6 nhiém vi luong chiu trach nhiém ddi véi cac doc tinh quan sat dugc. Nguoc lai, dap
mg cua sinh vat thi nghiém tuong quan tot véi pH va tdng nitrogen. Trudng hop céc thi
nghiém doc hoc tién hanh tryc tiép trén mau nude hodc chiét rat nude, su trong quan gitra pH
va doc tinh cho két qua tuong dong voi cac nghién ciru twong tu va di dugc nghién ctru nhiéu.
Céc nghién ctru tiép theo can xem xét anh huong pH sau khi diéu chinh pH dén ngudng t6i uu
va khong diéu chinh, nhu thé s& cho phép biét duoc anh hudng ctua pH hodc doc tinh 1a do
yéu t6 khac pH. Tuy nhién v&i cac mau chiét rut quan sat duoc doc tinh cao, c6 thé gia thiét
hiéu qua chiét rat cao hon & pH thap, dan dén két qua doc tinh cao. Su turong quan cao gitta C.
cornuta va D. magna cho thiy C. cornuta c6 thé thay thé duge D. magna trong mot “bo cong

” (battery) ctia thi nghiém doc hoc cho hé théng Sai Gon — Pong Nai.

sediment, organic extracts di it, aq extr

1.0

0.9

08 B C. cornuta24hrs BIC. comuta 24 hrs.
07 DC. cornutadshrs . [C. comuta 48 hrs.
06 [ D. magna24hrs °:,_ 0. magna 24 hrs.

0.5 B D. magnadshrs :_ WD, magna 48 hrs.
0.4 @ V. fischeri5min. 8 BV fischeri 5 min,

0.3 DV, fischeri 15min. u Q. fischeri 15 min.
0.2 W V. fischeri30min. Y. fischeri 30 min
0.1

0.0

1 2 3 4 5
samples samples

Hinh 2 Doc tinh ciia chiét rut hiru co cia bun ling déi  Hinh 3 Doc tinh cua chiét rat nude cua bun ling déi
vdi sinh vat thi nghiém véi sinh vat thi nghiém

rice field water rice field water, organic extracts

B cC.cornuta24hrs

100 Oc.cornutadghrs 100 B C.cornuta2ahrs
O D.magna24hrs. Oc.cornutadghrs
80
W D. magna48hrs. OD. magna24hrs.
V. fischeri5min. 60 W D. magna48hrs
Ov.fischeri1smin. 40 @ V. fischerismin.
W V. fischeri30min. Ov. fischeri15min.

W V. fischeri30min

11 12 13 14 15 16 17 18 19 20 21

samples 22 23 24 25 26 27 28 29 30 31 32

samples

Hinh 4 Ddc tinh clia cac mau nudc rudng ddi voi sinh  Hinh 5 Doc tinh ciia chiét rit hitu co ctia nude ruéng

A , A A r:oe A , A
vat thi nghiém doi voi sinh vt thi nghiém
soil, aqueous extractions soil, organic extracts

20 10
-y -------------- B C.cornuta24hrs.
16 BIC. cornuta 24 frs 0.8 Oc. cornutadshrs
14 C. coruta 48 frs

= 0.6 O1D. magna24hrs

L 12 0. magna 24 hrs. -

g [ D. magna48hrs

> 10 BID. magna 48 hrs.

g 0.4 B V. fischerismin

o 8 By fischeri 5 min

w
6 BV fischeri 15 min 0.2 BV fischeri15min
4 WV fischeri 30 min. W V. fischeri30min
2 0.0
0 45 46 47 48 49 50 51 52 53 54 55 56

33 34 35 36 37 38 39 40 41 42 43 44
samples
samples

Hinh 6 Doc tinh cta chiét rut nude cia dat rudng dbi Hinh 7 Doc tinh cta chiét rt hiru co cua dat rung dbi
vdi sinh vat thi nghiém véi sinh vat thi nghiém

Trang 79



Science & Technology Development, Vol 9, No.1 - 2006

industrial wastewater industrial wastewater, organic extracts
0 BC. cornuaza hrs.
N B C.cornuta24hrs. 50
Oc. cornuass s,

8 C.cornuta48hrs
: =} u 40 OD. magna24 ivs.
! CID. magna24hrs . WO, magnass s
5 M D. magna48hrs BV fscheris mh
. B V. fischeri5min. 20 @v. facheriis mn

Qv. fischeri15min WV fscheri30 mh

W V. fischeri30min.

57 58 59 60 61 62 63 64 65

samples
samples P

Hinh 8 Ddc tinh ctia nudc thai cong nghiép doi voi Hinh 9 Ddc tinh cta chiét rat hitu co cia nudc thai
sinh vat thi nghiém cong nghiép doi voi sinh vat thi nghiém
domestic wastewater domestic wastewater, organic extracts

20
18
16
14
12
10

BIC. comuta 24 s,
[C. comnuta 48 hrs,

OD. magna 24 hrs.

WD. magna 48 hrs, WD, ma

EC50, %

BV fischeri 5 min.
@V fischeri 15 min,

EC50, eq. glL

MV, fischeri 30 min,

V. fischeri 30 min,

on s o

samples
samples

Hinh 10 Doc tinh cta nude thai sinh hoat ddi véi sinh  Hinh 11 Ddc tinh cta chiét rat hitu co cia nude thai
vat thi nghiém sinh hoat d6i véi sinh vat thi nghiém

3.2 Panh gia rii ro/nguy co ddi véi mdi truong

Ké thira két qua nghién ciru cia cac nha doc hoc mdi trudng trén thé gidi (Fisher et al.,
1998, Persoone, 1999, Bombardier et al., 1999), nhém nghién ctru danh gia kha nang gay doc
(potential hazard) dbi v6i hé sinh thai ciia cic mau méi truong trong nghién ciru nay lam 4
mirc d6 nhu sau: Cé kha ning gay doc cip tinh nhe, C6 kha ning gay doc cip tinh, C6 kha
ning giy doc cap tinh cao va C6 kha ning gy doc cap tinh rit cao.

3.3.P4anh gia doc tinh cia bun ling song Sai Gon — Pong Nai

Hau hét cac mau thu dugc déu co kha nang gy doc cép tinh d6i véi sinh vat thi
nghiém (Hinh 12). Hoat ddng ndng nghiép truyén thong va gan day 1a sy cong nghiép hoa kha
nhanh tai cic diém lay mau co thé dong gop vao cac doc tinh nay. Nhom nghién ciru nhan
thiy hau hét cac mau co6 ndng do DDT va cac chat chuyén hoa cua chung déu vuot ngudng
TEL cua chat lugng bun ling (Smith, 1996) (Hinh 13). EC50 cho Hyalella azteca, (Hoke et

, 1994), 12 0.07 (0.06-0.28), 1.66 (1.55-1.78), and 0.19 (0.16-0.41) pg/l dbi véi lan luot
p.p’-DDT, DDE va DDD. Mot s6 kim loai nhu déng, kém, va nickel voi n6ng do tim th?iy
trong bun ling vuot qua tiéu chuan bun ling theo Ingersoll, (1996) va nhu vy ching c6 thé
g6p phan gy ra doc tinh cho sinh vét thi nghiém (Hinh 14).
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extracts extracts
I I I I I 0 ginal toxic
0.0 S— mar ginal toxic
: 2 - - | S—oder ately toxic
m— noder ately toxic - ®
02 ! nightoxic 4 [ ] - ° — g toxic
=z 021 % [ ] 6 X B Ccornuazans
(=] * M C.cornuta2ahrs
- L . n 8 ' X @ D.magna24hrs.
o 04 * 0. magna2ars ﬂ_g_
10 @®  V.fischeriSmin.
o . @ V. fischeriSmin + ]
3 12 X C.cornutadshrs
S 0.6 <® u X  C.cornutadshrs . t
o ™ 4+ D.magnaashrs 14 L] i +  D.magna4ghrs
w 16 * m  V.fischeri15min
0.8 m V. fischeri15min. +
| 18 *
10 2

Hinh 12 a Xép loai doc tinh céc chiét rit hiru co cia ~ Hinh 12 b Xép loai doc tinh cac chiét rat nude

bun lang (sed: bun lang, OE: chict rit hitu co) cua bun lang (sed: bun ling, AE: chiét rat nudc)
® PY —
. TEL-lindane
4 . T E-DDE
Jdoe ° i —— o
. A . = = = wmEC50DDEtoH.azteca

2 = = = =EC50DDDtoH. azteca
= = m = P mmmememmEm === - £C50DDT toH. azteca
1 | | g-BHC
" ’ ° pp'DDE
-------- ' FEEE '
0 : [ ] ppDDD
DongSoi, SGriver  TriAn,DNriver  ThuDauMot CauOngCo CauHoaAn A ppODT
samples

Hinh 13 Organochlorines trong bun ldng va so sanh véi nhudng anh huéng dbi vai sinh vat (TEL)
TEL: threshold effect level

g_ 140
1220{ = = = == = = 2= = =@ 2ac = == LB
o —
g‘ 100 - ® === C—EL-Zn
;3 28 T I TEL-Pb
— b [ | —TEL-Ni
€ 40 B u : = = = =EC50CutoC.dubia
8 20 4 ‘ T ' = = = =EC50ZntoD.magna
g 0 . . . . = = = =EC50PbtoC.dubia
o . = = = =EC50NitoD. magna
Dong TriAn, ThuDau Cau Cau Hoa .
Soi, SG DNriver Mot Ong Co An L ]
river e
o N
samples

Hinh 14 Kim loai trong bun ling va so sanh v6i nhudng anh huong ddi véi sinh vat (TEL)
TEL: threshold effect level

3.4.Danh gia doc tinh cia nuwdc rufng
Céc danh gia vé kha nang gy doc cua cac mau nudc rudng dugc trinh bay trong hinh 15. Hau
hét cic mau nudc rudng cho két qua doc cdp tinh nhe. Mau 15 chira 1263 ppb cia
organophosphorous diazinon, day 1a nong do vuot qua EC50 cua sinh vat thi nghiém, thém
vao d6 8.45 ppb clia organochlorine lindane. Nhitng két qua nay cho thiy van dé 4p dung
thudc bao vé thuc vat co thé giy nguy co cho hé sinh thai. Két qua nay dugc xac nhan thém
mot 1an nita & két qua doc tinh trén cac mau chiét rat hiru co.
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e slight acute toxicity
e— SCUtE tOXiCity

C. cornuta24hrs.
D. magna 24hrs.

V. fischeri 5min.
C.cornuta48hrs.
D. magna48 hrs.

n +t ¥ @ o 1

V. fischeri 15 min.

Hinh 15 Xép loai doc tinh ciia cic miu nude rudng (rfw: nudce rudng)

3.5.Danh gia doc tinh ctia cac miu dat rudng

Cac danh gia vé kha ning gy doc cua cac mau nudc rudng dugc trinh bay trong hinh 16. Hau
hét cac mau nude rudng cho két qua doc cap tinh trén sinh vat thi nghiém. Mau 42, 43, 44, 54
va 56 chira mot lugng xac dinh lindane va DDT ma tat ca cac gia tri nay déu vuot qua cac gia
tri néng d6 gay anh huong dbi véi sinh vat thi nghiém va co6 thé giai thich kha ‘nang gay doc
cao ddi v6i hé sinh thai. _Trong nhirg ndm gan day van de st dung bura bai thudc bao vé thuc

vat da dugc nhic nhiéu. Mot cai nhin tong

quat vé nong do thudc bao vé thuc vat

organochlorine trong cac mau phan tich so sanh véi cic ngudng gy anh hudéng cho sinh vat

duogc trinh bay trong hinh 17.

extracts

A:' !

@ mar ginal toxic

e moderately toxic

‘e high t oxic

C.cornuta24hrs.
D.magna24hrs.
V.fischeri5min.
C.cornuta48hrs.

D.magna48hrs.

n + ¥ @ o =m

V.fischeri 15 min.

extracts

I I I I I I m—ar ginal toxic

m—oder ately toxic
— g1 toxic
C. cornuta24hrs.

D. magna 24hr s

V. fischerismin
C. cornutadshrs.

D. magna48 hrs

n+ %0 o nm

V. fischeri15min.

Hinh 16 a Xép loai doc tinh cua cac chjét rat hitu co
mau dat rudng (rfs: dat ruéng, OE: chiét rut hitu co)

Hinh’16 b Xép loai gié)c tinh cua cac ghiét nuéc mau
dat rudng (rfs: dat rudong, AE: chiét rit nudc)

TEL-lindane

o
v

concentrations, ppb

20
18
16
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12
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8
6
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2
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82 50 NV 0 1D (D o oD ) oD N D

TEL-DDD
TEL-DDT

EC50 diazinon to
C. cornuta
g-BHC

pp'DDE

pp'DDD

pp'DDT

{{o {{o

diazinon

Hinh 17 Organochlorines va organophosphorous trong bun lang, nude va Qét rudng, so sanh vadi cac qéng do
ngudng va nong do gay anh huong TEL: threshold effect level, sed: bun lang, rfw: nudc rudng, rfs: dat ruong
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3.6.Danh gia doc tinh nuwdc thii cong nghié¢p
Su danh gia kha nang gay doc cua nudc thai cong nghiép cua cac mau phan tich dugc trinh
bay trong hinh 4.18. Hau hét cac miu déu cho ket qua doc cap tinh, tham chi cao va rat cao
trong mot sd truong hop. Piéu nay co thé chi ra rang cac hé thong xtr 1y nudc thai van hanh
kém hiéu qua. Hon nita, két qua phan tich ciing cho nong d¢ kim loai ning vuot xa nong do
gdy anh huong ddi véi sinh vat thi nghiém, va nhat 1a k&m, vuot qua tiéu chuan méi truong
cua Viét Nam (Hinh 20)

600

@m— i ght acute toxicity

500

—acute toxicity

400 + ‘@m— i gh acute toxicity
B C.cornuta2ahrs
>
= 300 : ] @  D.magna2ahrs.
200 + : X @  V.fischerismin.
X  C.cornutadshrs
100 x - : x x D. magna48hrs.
X X + g
VB B B e e [ = Vrisonet 15min
il i e Wt P [ [ W W=
AR Y T Y A

samples

Hinh 18 Xép loai dgc tinh ctia nude thai cong nghié€p (iww: nude thai cong nghiép)

3.7.Danh gia doc tinh ciia nwdec thai sinh hoat

Su dénh gia kha ning gy doc cua nudc thai cong nghiép ctia cic mau phan tich dugce trinh
bay trong hinh 4.19. Hau hét cac mau déu cho két qua doc cip tinh, va dugc xem la co kha
ning gy doc ddi voi hé sinh thai. Didu nay co thé chi ra rang cac hé thong xir 1y nude thai
sinh hoat trong cac khu dan cu van hanh kém hiéu qua. Hon nira, trong thuc té nudc thai cong
nghiép ciing duoc thai chung véi nude thai sinh hoat & mot sd noi trong thanh phd Ho Chi
Minh. Thém vao d6, cac diéu kién vé sinh moi trudong khong theo kip su phat trién cta do thi
hoa. Tinh trang nay déng gép lam giam thiéu chét luong nude séng Sai Gon — Pdng Nai.
Nong do kim loai ning phan tich dugc rit cao vuot qua ngudng anh hudng cua sinh vat thi
nghiém va tiéu chuan Viét Nam, hinh 20.
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® [ ® @ °
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samples

Hinh 19 Xép loai ddc tinh nude thai sinh hoat (dww: nuée thai sinh hoat)

4. KET LUAN

Céc thi nghiém doc hoc cua nghién ciru nay cho thiy cac dap tmg cua C. cornuta rat
nhay cam va twong quan tot voi cac dap ung sinh hoc ciia D. magna. Do d6 c6 thé xem C.
cornuta 1a mdt sinh vat c6 kha nang thich hgp trong viéc danh gia rii ro/nguy co cho hé sinh
thai moi truong luu vuc Sai Gon — DPong Nai.

Két qua ctia nghién ctru cu thé nay ciing ching minh hau hét cic miu phan tich lay tir
lru vuc Sai Gon — Pong Nai déu c¢6 kha ning gy doc cip tinh cho sinh vat thi nghiém véi
cac muirc do khac nhau tir nhe dén rat cao. Hinh 21 tom tit va minh hoa su phan loai cac doc
tinh cta cac loai mau méi truong khac nhau. Trong d6 bun ling 1a mot noi tiép nhan va du
trit cac chat 6 nhiém bén vimng, anh huong dén duong di ciing nhu nong do cua cac chat 6
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nhiém, c6 kha nang gdy doc cho hé sinh thai. Duong nhu 6 nhiém tir qua trinh c6ng nghiép va
d6 thi gay doc nhiéu nhit cho hé sinh thai, cung nhu su sur dung thiéu kiém soat cac loai thude
bao vé thuc vat trong néng nghiép, san xuét laa gao. Didu nay cho thay cac van dé méi truong
kha nghiém trong cho ving nghién ctru xung quanh va tai thanh phd H6 Chi Minh, nhiing
bién phap cip bach vé quan Iy moi trudng can phai duge cai tién. N6i riéng trong truong hop
nay, khong chi nhirng doc tinh cip ma nhém nghién ciru da quan sat duoc, trong twong lai cac
nghién cuu vé ddc tinh mén tinh cling can dugc gidi thiéu va thuc hién.

Két qua nghién ciru dé nghi cac sinh vat sau day nhu hé cong cu danh gia nguy co gay
doc dbi voi hé sinh thai luu vuc Sai Gon — Dong Nai: Ceriodaphnia cornuta, Vibrio fischeri
va Hyalella azteca. Trong tuong lai, c6 thé gi6i thiéu tao luc don bao nhu Chorella vulgaris,
ma ching ciing hién dién trong luu vyc nay.

Nghién ctru ddc hoc mdi truong voi hé cong cu nhu trén s€ cho phép phan loai, danh
gia cac thir ty vé kha ning gy doc. Trong do, doc cap tinh nhe s& c6 kha ning giy nguy co
nhe ddi véi hé sinh thai, va twong tu loai doc cap tinh cao c6 kha ning giy nguy co cao hon.
Phuong phép téng quat dé danh gia nguy co moi truong ndi chung 1a phirc tap va can téng
hop céc tra 10i cua sinh vat ciing nhu cac ndng d6 6 nhiém do dac duoc. Cac trién khai ap
dung vao thyc té ctia nghién ciru nay la rat nhiéu: chat lugng bun nao vét cta kinh rach thanh
pho Ho6 Chi Minh, giam sat 6 nhiém nudc thai sinh hoat va cong nghiép, cing nhu su s dung
thiéu kiém soat cac loai thudc bao vé thuc vat. Trong mét s6 truong hop con co thé xac dinh
thanh phan chiu trach nhiém gy doc va nhu thé cung cap giai phap quan ly giam thiéu 6
nhiém. Thi nghiém doc hoc véi C. cornuta cho cac loai nudc thai ciing can duoc gidi thiéu
nhu mot qui trinh thong thuong hang ngay trong viéc danh gia chit luong trude va sau xur Iy
va quan ly méi truong tai thah phd HO Chi Minh. Tém lai, phuong phap nay can dugc xem
xét nhu mot cong cu danh gia nguy co gy doc ddi véi méi trudng, cd thé phan loai doc tinh
céc vi tri nghién ctru trong luu vuc Sai Gon — Dong Nai.
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EC50 Cu to C. dubia

EC50 Zn to D.
4000 magna

EC50 Pb to C. dubia

EC50 Nito D. magna
3500

EC50 Cr to C. dubia

w0l 0 == eaa std Cu, Cr, Ni

2500 ®  ----- std Pb

entration, ppb

£ 2000

1500

1000 = e mm an am ’..

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71

samples

Hinh 20 Kim loai ndng trong nu6c thai, so sanh véi ndng d6 anh huéng va tiéu chuin méi truong
Std: tiéu chuan moi truong VN, iww: nudc thai cong nghi¢p, dww: nude thai sinh hoat
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W very high acute toxicity
Ml high acute toxicity

O acute toxicity

Oslight toxicity

Hinh 21 Phan loai doc tinh cac miu moi truong tur luu vuc Sai Gon — D@)ng Nai

ECOTOXICOLOGICAL RISK ASSESSMENT FOR
THE SAIGON-DONGNAI RIVER BASIN

Do Hong Lan Chi
Vietnam National University of Ho Chi Minh City, Institute for Environment and Resources

ABSTRACT : The Sai Gon — Dong Nai river system in Southern Viet Nam has a great
social and economic importance but receives many industrial, domestic and agricultural
discharges. Ecotoxicological risk assessment starts being an issue in Viet Nam and it is
important to dispose of a test system, which is appropriate for the typical Vietnamese
conditions with a species being representative of the invertebrates living in these aquatic
ecosystems.

The micro crustacean Ceriodaphnia cornuta (Cladocera) was isolated in the Sai Gon
river. A protocol was developed for the culturing of the organisms, and satisfactory results
were obtained for the long-term reproduction of C. cornuta. Quality control criteria were
established.

The effect of salinity on the toxicity of diazinon, methyl parathion or mercury salt was
assessed with the test organisms. The results obtained for the mixture toxicity of salinity
(NaCl) and the different toxicants were evaluated by graphical, algebraic and input/output
concepts including isobolographics, Mixture Toxicity Index and the concept of Concentration
Addition or Independent Action. The results for the mixture toxicity of NaCl and diazinon,
methyl parathion or mercury showed independent action and additivity simultaneously.

Acute toxicity test with D. magna, C. cornuta and V. fischeri were developed and the
ecotoxicity of different matrices sampled in the Sai Gon - Dong Nai rivers including sediment,
rice field water and soil, industrial and domestic wastewater were tested with the different
bioassays. Relatively high toxicity was observed in most samples from all matrices.
Correlation analysis was performed between the responses of the tests and the analysis of
physico-chemical and chemical (pesticides and metals) parameters. In general, the responses
of C. cornuta were well correlated with D. magna, V. fischeri but in most cases C. cornuta
showed a higher sensitivity. The correlations between the organic and metallic micro
pollutants and the response of the ecotoxicity tests were generally quite high.

The results showed that an ecotoxicity battery of D. magna, C. cornuta and V. fischeri
is suitable for the ecotoxicological risk assessment of tropical aquatic systems such as Sai
Gon — Dong Nai river in Vietnam.
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