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NGHIEN CU'U SUDUNG CONG CU HOC PANH GIA NGUY CO CUA NUGC
THAI CONG NGHIEP POI VOI HE SINH THAI LUU VUC
SONG SAI GON — PONG NAI

P3 Hong Lan Chi
Vién Moi truong va Tai nguyén, Pai hoc Qudc gia Tp.HCM
( Bai nhgn ngay 06 thang 07 nam 2005, hoan chinh sira chita ngay 8 thdng 2 nam 2006)

T OM TAT : H¢ thong song Sai Gon — Pong Nai dong vai tro vo ciing quan trpng trong
su phdt trién kinh té — xa hji ciia cde tinh, thanh pho nam trén heu vic; dong thoi tiép nhan
cdc loai thm do thi, cong nghiép va nong nghiép. Su danh gid cde nguy co doc hoc doi véi hé
sinh thdi bdt ddu tré thanh mot vdn dé rdt quan trong & Viét Nam va viée dit ra mgt hé thong
thir nghiém sinh hoc thich hop véi cdc diéu kién ciia nudc ta trong do sir dung mot dai dién
cia sinh vat vi gtap xdc song trong hé sinh thdi dang xét la rdt can thiét. Nghién citu nay
nhdm phat trién va kiém chung cac thir nghtem doc hoc sinh thai véi mot logi sinh vat dia
phuong nham phyc vy danh gid nguy co doi v6i hé sinh thdi tir cdc nguon 6 nhiém khdc nhau.

Vi gidp xdc Ceriodaphnia cornuta (Cladocera) dugc phdn ldp tir séng Sai Gon. Két
qua nghién ciru da xdy dung dwgc mot qui trinh nuéi cay C. cornuta théa man cdc diéu kién
phat trién ldu dai, dong thoi cdc chz tiéu vé kiém tra chdt heong nuoi edy ciing duwgc xdc ldp.

Cdc thi nghi¢m déc hoc cap tinh véi C. cornuta diegc tién hanh trén cdc mdu méi
trieomg khdc nhau nhie bim ldng, nuéce va dat tir rupng lia vira duoc phun thuéce bdo vé thic
vat, medc thai do thi va cong nghiép. Dc tinh khd cao duwgc tim thdy tir mét s6 mdu moi
truong. Phdn tich cdc cdc hé so twong quan giita két qua phan tich déc hoc va phdn tich héa
hoc - két qua phdn tich 6 nhiém dai higng (phan tich ly hoa) vao nhiém vi Iuofng (héa phdn
tich) da diegc thiec hign. N6i chung, cdc trd loi vé doc tinh cia mdu xét nghiém cua C. cornuta
tirong quan 16t véi D. magna, nhung trong da 56 ede trudng hop thi C. cornuta nhay cam hon
D magna. N6i chung cd su twong quan cao giita chdt 6 nhiém hitu co va kim loai véi sy trd
1o tir cdc thi nghlem doc hoc.

Két qua nghién cieu cho thdy bg sinh vt thir nghtem D. magna, C. cornuta, V. fischeri
rét thich hop nhir mgt cong cy danh gia nguy co doc hoc da: vdi hé sinh thdi nhu luu vuc Sai
Gon — Péng Nai nhiam phuc vu muc dich ldu dai quan ly tong hop ngudn mide.

1. GIGI THIEU

Hé théng séng Sai Gon — Pdng Nai déng vai trd quan trong trong phat trién kinh té — xa
hoi va trong qua trinh cdng nghiép héa — dé thi hoa nhiéu tinh, thanh phd trén luu vuc sdng.

Hién trang 6 nhiém da va dang dugc quan tric voi nhitng thong s6 théng dung vé ly héa
nhung van chua quan tdm nhidu dén 6 nhiém sinh hoc va nhét 1a doc hoc sinh théi lién quan
dén kim loai ning va thudc bao vé thuc vat.

Viéc quan Iy chét luong nguon nude thong qua dénh glé nhén xét vé& doc hoc sinh théi 1a
vén dé co y nghia quan trong vé& mit khoa hoc va thuc té nhung con chua duge quan tam
nghién ciru dé xuét trong diéu kién nuéc ta. Nguyén nhén c6 thé 1a do chiing ta chua nhén
thire hét vai trd quan trong cia doc hoc sinh thai trong dénh gid va du béo tac dong cua cac
chat nguy hai ddi véi moi trudng nude, co thé do van d& con mdi mé hodc con do chua du
diéu kién thiét bi may méc chuyén dung, k& ca vé& kién thirc chuyén mén.

Trong nghién ciru nay, trén co s& trién khai céc nghién clru thye nghiém va kiém ching
céc thir nghlem doc hoc sinh théi (ecotoxicology) hé thong song Sai Gon - Pdng Nai khu vuc
thanh phé H6 Chi Minh, nhém nghién ctu s& (1) xay dung va dé xuét cac chi tiéu doc hoc
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sinh thai thich hop véi chuong trinh quan tric phén tich sinh hoc (biomonitoring) phuc vu
cong tac quan ly thdng nhét va tdng hop chit lugng nudce hé thdng Sai Gon — Pdng Nai va (2)
trinh bay nghién ctru trudng hop cu thé gidm sat cac chi tiéu 6 nhiém mai trudng véi cdc miu
dugc ldy tir cic loai m3u khac nhau ndm trén luu vuc Sai Gon — Ddng Nai, céc thi nghxem
lién quan céc thi nghiém déc hoc dugce kiém chimg bing cdc phan tich ly héa, & nhiém vi
lugng ciing nhu kim loai ning.

2. VAT LIEU VA PHUONG PHAP

2.1 L:iy miu
2.1.1.MAu bun ling

Nam mau bun léng duoc 14y tir song Sai Gon — Pdng Nai. Tai mdi vi tri, hai miu duoc
ldy & hai bo va mot méu gitra dong (3 mau) bing giu Eckmann Mau dugc dung trong tii
plastic dé vén chuyen khi v& dén phong thi nghlem 3 miu dugc tron 1an véi nhau tir 3 luong
bang nhau, siy kho bang nhiét d5 phong va ray qua kich thuée 16 1 mm dé c6 mAu dong nhat.

2.1.2.Miu nuée rudng hia

M3au nude rudng laa dugce 14y vao chai plastic 2 L, trong khi van chuyén miu duoc giir
lanh va khi vé dén phong thi nghiém thi bao quan & nhiét do 4 °C, phén tich sau d6 trong vong
1 tudn.

2.1.3.Miu dit rudng lia

Tuong img v6i dia diém lay nude rudng lia, céc mAiu dat dugc lay & 5 cm 16p mit,
dung vao chai sach, khi vén chuyén mAu duoc giir lanh (trong tdi, 1 dén 7 C) khi vé phong
thi nghiém mau dugc rdy qua kich thuéc 1 mm sau khi dugc lam ddng nhét (loai bo da, cic
sinh vat 16n), bao quén trong t lanh va phan tich trong vong 2 tudn.

2.1.4.Miu nuéc thai

Nude thai dugce 1y lic tridu thép tai cac diém xa ma sau d6 sé ra song Sai Gon — Pdng
Nai. Mau dugc chita trong cac chai plastic 2 L, khi vin chuyén miu duoc giir lanh, khi vé
phdng thi nghiém mdu dugc bao quan trong ti lanh va phan tich trong vong 2 tuln.

2.2 Thi nghiém Djc hoc

2.2.1.Chiét rit hitu co

Khoang 20 g bin ling kho6 duoc chiét rat véi 150 mm dichloromethan (DCM) bang
cich khuay tron trong vong 6 h v6i may lic vong tron tée do 200 — 300 rpm. Sau khi dé ling,
phan nodi dugce loc trén Nagso4 khan. Phin DCM duoc lam bay hoi véi thiét bi Rotavapor (30

°C, 150 Torr/mmHg) dén thé tich 1 ml. B sung 3 ml dimethyl sulfoxide (DMSO), va phin
DCM con lai duge lam bay hoi & 50°C, 550 Torr/mmHg).

2.2.2.Chiét rit nwée

Bin ling khé duoc chlet rit bing nudc cét hai 14n bing céch trén bun lﬁng va nudc
véi ti 18 1:4 (w/v) trong mot ong ly tém Sau khi khudy tron trong vong 2 h bing méy lic

vong trbn téc do 200 — 300 rpm, c4c mAu duoc ly tAm & thc d6 2000 rpm trong vong 10 phat.
Phén ndi dugc ding cho thi nghiém ddc hoc sinh thai.
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2.3.Thi nghiém sinh hoc

2.3.1.Vibrio fischeri

P6c tinh cua céc ghiét rit cua bun ling duoc danh gid bing vi khuén sbng & bién co
tén 1a Vibrio fischeri (ché phim vi khudn dong kho cua Azur Environmental, USA) véi thiét
bj Microtox® Analyser 500 (ISO, 1998). Nong do giy iic ché 50% do phat quang cua vi
khuén (EC50) dwoc x4c dinh sau 5, 15 va 30 phat. Nong do DMSO t6i da sir dung trong thi
nghiém 12 2 % (D& Hong et al., 2000).

2.3.2.Daphnia magnava Ceriodaphnia cornuta

Daphnia magna hay con bo nudc 12 mgt lodi vi giép xac thong thudng dugc tim thay
trong nuéc ngot. Nudi cdy Daphnia magna Straus dong 1829 dugc duy tri trong moi truong
M4 (Elendt, 1990). C. cornuta dugc duy tri trén moi truong M4*. Thi nghiém dugce thyc hién
tuan theo phuong phép ciia OECD 202 (OECD, 1984) va su bat hoat ctia Daphnia magna
duoc doc sau 24h va 48h. Méi truong ISO (ISO, 1989) duge dung trong thi nghiém (dé pha
lodng méu va dé ddi chimg). Néng do DMSO tdi da diing trong thi nghiém khoang 0,1 % (D&
Hong et al., 2000). Céc vi tri iy mAu cia cac loai m3u khac nhau dugc trinh bay trong hinh
1, bang 1 nhu sau.

Sampling sites
‘Sample nUMDET: o HE SAIGON - DONGNAT RIVER SYSTEM

108° 00 108° 16 106* 30 106" 45 107 00 107" 15 L

11°45 |

nis

Y OTAY NINH HINADUONG

..inrod

DONGNAT

v 1045
BARIA - VUNGTAU

TIENGIANG

. Hinh 1 Céc vj tri 14y mAu trén séng Sai Gon — Ddng Nai
1 - 5: bin lang. 11-44: nudc va dit rudng la, 57-65: nudc thai cong nghiép, 66-71: nude thai sinh hoat
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Bing 1 Mb ta va danh sb cic m3u méi truong

Vi tri Danh  Xirly mAu Banh  Xirly mAu
S SO
11111111  Binling
Déng Sbi, song Sai Gon 1 Chiét rit hitu co 6 Chiét rit nu6e
Trj An, séng Ddng Nai 2 7
Thi Dau Mét 3 8
Céu Ong Co 4 9
Clu Héa An 5 10
1.11.1.1.1.1.2  Nuéc rupng
hia
Ciu Héa An 11 22 Chiét rit hiru co
Kénh tudi ciu Héa An 12 23
Long Phuoc 13 24
O rugng 1 14 25
O rugng 2 15 26
O rudng 3 16 27
O rudng 4 17 28
O rugng 5 18 29
O rugng 6 19 30
O rudng 7 20 31
O rudng 8 21 32
LI111.11.13 Dadt
Binh My - Cui Chi 33 Chiét rat nuéc 45 Chiét rit hiru co
Rudng lua Long Phudc A 34 46
Rudng laa Long Phudce B 35 47
Rudgng lda Long Phuée C 36 48
Dit 6 rugng 1 37 49
Dit 6 rubng 2 38 50
DAt 6 rudng 3 39 51
Dét 6 rudng 4 40 51
D4t 6 rudng 5 41 53
D4t 6 rudng 6 42 54
Péto rudng 7 43 55
DAt 6 rudng 8 44 56
L1.1.1.1.1.1.4 Nube thdi
Nuéc thai Cong nghiép Chiét rit hiru co
S6ng Thén 1 57 72
Séng Thin 2 58 73
S6ng Thin 3 59 74
Linh Trung 1 60 75
Linh Trung 2 61 76
Linh Trung 3 62 77
Linh Xuén 1 63 78
Linh Xuin 2 64 79
Linh Xuén 3 65 80
Nudc thai sinh hoat
Tham Luong 1 66 81
Tham Lvong 2 67 82
Tham Luong 3 68 83
Phan Vin Trj 1 69 84
Phan Vin Tri 2 70 85
Phan Vin Tri 3 71 86
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3. KET QUA VA THAO LUAN
3.1 Két qua thi nghiém doc hoc

Két qua thi nghiém cho thdy dap Ging ciia sinh vét thi nghlem tuong quan tot véi céc 6
nhiém vi lugng nhu thuéc bao vé thuc vat va kim loai ning. Piéu nay ciing c6 nghia c6 thé
céc loai 6 nhiém vi luong chiju trich nhiém do: véi cac doc tmh quan sat dugc. Nguoc lai, dép
{mg ciia sinh vét thl nghiém tu‘cmg quan_ t6t v6i pH va tong nitrogen. Trudng hop céc thi
nghiém doc hoc tlen hanh truc tlcp trén mAu nudc hodc chiét rit nude, sy trong quan giita pH
va ddc tinh cho kct qua tlrong dbng véi céc nghién ciru tuong tu va da duge nghién ciru nhleu
Cac nghién ctu tiép theo can xem xét anh huong pH sau khi diéu chinh pH dén ngudng tdi uu
va khong diéu chinh, nhu thé s& cho phép biét dugc anh hudng cua pH hoic doc tinh 14 do
yéu té khac pH. Tuy nhién véi cac mau chiét rat quan sat duge doc tinh cao, c6 thé gia thiét
hiéu qua chiét rit cao hon & pH thap, din dén két qua doc tinh cao. Su tuong quan cao gitra G
cornuta va D. magna cho thdy C. cornuta c6 thé thay thé dugc D. magna trong mét “bd cong
cu” (battery) cua thi nghiém doc hoc cho hé théng Sai Gon — Pdng Nai.

sediment, organic extracts

MC cornutazéhra.
¢ cornutadinrs.
Q0. megaa 24nre.
M O. magna 48 hrs.
W V. fischeriSmin.
O V. tischeri 15min.

ECSE, vu-ufl

W V. fischeri 30min.

samples

Hinh 2 Dgc tinh ctia chiét rat hivu co cia bin ling déi

v6i sinh vt thi nghiém

rice field water

WC.cornute24hrs.

109 OC. cornula i hra.
© DO megua24nrs.
i L i W O. magnadihra.

WV.tischer] Smin.
QV. tischeri 15min.
MV.Hisehorl 30 min.

112 13 % 15 eI e W 20N

samples

Hinh 4 Déc tinh cia cée miu nuée rudng dbi véi sinh

vt thi nghi¢m

soll, aquecus extractions

BC cometa 24 hex
BC comus i
B0 magne 24 5ex
WD magna éatvx
WV fsche $min
BV fached 15mn
WV dschar X mn

ECS0, oq. %

W M B X WV N E 0N 20

samples

Hinh 6 Ddc tinh ctia chiét rat nide cua dit rudng ddi

vdi sinh vét thi nghiém

t, aqueous extr

BC comuta 24 s
B¢ comuta 4 ba
B0 magna 24 .
BD magna 48 .

EC50.q.%

BV fischeet § o
BV, fsched 15 min.

BV, fisched 30 mn.

samples

Hinh 3 Doc tinh cia chiét rat nuée cia bun ling dbi
vdi sinh vt thi nghiém

rice field water, organic extracts

WC. cormulaébrn.
OC. cornuta4ibrs
D0. magna 24brs.

W O. magna éd Ars.

W V. lscheri Smin.
Qv fischeri 1ISmin
W V. Fischeri 30min.

ECSN, vy. ot

27 23 24 3% W 2T W W MW N N

samples

Hinh 5 Dgc tinh cua chiét rit hiru co cia nudc rugng
ddi véi sinh vat thi nghiém

soll, organic extracts

WG coravtainre.
D¢ cornutadtnrg.

o8 - LS e Do. magna2diars.
B0 megna 48 bra.
W V. lischeri Smin.
Q. fischeri iSava.
W V. fischeri J0min,

ECSE, ve. uil

45 48 47 48 49 S0 51 82 5] 54 55 56

samples

Hinh 7 Ddc tinh cia chiét rat hitu co ctia dit rudng déi

v6i sinh vét thi nghiém
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Industrial wastewater industrial wastewater, organic extracts

W C. corputa 26hrs. s

OC cornutadibra.
S 10, magna 24 hrs.

* 4 0. magaa 44 hrs
i W V. (ischeri Smin.

LJ
. i
; 4
H H
. . L : 20 - -
. g
: B V. fischerl 18 min. & 9
WY fivehari 30 min
[
[]
]

st e »w s a1 a3 a3 e w8 7 M 4o w N wmom =

e S S Y Rt | (U s A ples

Hinh 8 Péc tinh ctia nudc thai cong nghiép dbi vai Hinh 9 Bdc tinh ciia chiét rit hiru co ctia nude thii
sinh vt thi nghiém cOng nghiép dbi véi sinh vét thi nghiém

domestic wastewater domestic wastewater, organic extracts ]

EC80,8q. 91
cEBEBEBIEBS8E

BWC coman 24 1es WG comnie Séaie
BC oo 43008 BC ccrmin 48 hes
B0 magns 240 B magna 24 hra
WO magna 48 s
3 V. hachen § mn
BV facheri 15 min

BV kachen 30 s

EC0, %
s

WO magna 48 tew
WV fschen § men
BV fachen 15 ma
WY kactan 30 min

-

Hinh 10 Ddc tinh ctia nude thai sinh hoat déi véi sinh  Hinh 11 Ddc tinh cia chiét rat hiru co cia nude thai
vt thi nghiém sinh hoat dbi v6i sinh vét thi nghiém

3.2 Dénh gia rii ro/nguy co d6i véi moi trudng

K& thira két qua nghién ctru ciia céc nha doc hoc mdi trudng trén thé gisi (Fisher et al,,
1998, Persoone, 1999, Bombardier et al., 1999), nhém nghién ciru dénh gié kha ning gy doc
(potenhal hazard) d6i véi hé sinh thai clia cac mAu moi trudng trong nghlen clru ndy lam 4
mirc d§ nhu sau: C6 kha nang gay doc cép tinh nhe, C6 khé nang gy doc cép tinh, C6 kha
ning giy doc cip tinh cao va C6 kha ning gy doc cap tinh rét cao.

3.3.Panh gia djc tinh cia bun ling song Sai Gon — Pong Nai

Hau hét cac miu thu duoc déu cé kha nﬁng gay doc cép tinh ddi véi sinh vat thi
nghiém (Hinh 12) Hoat dong nong nghiép truyén thong va gin déy 14 sir cong nghiép héa khé
nhanh tai cac diém lay méu ¢6 thé déng gop vao céac doc tinh ndy. Nhém nghlen ctru nhan
thdy hdu hét cac miu co nong ddo DDT va céc chit chuyén héa cia chiing déu vuot ngudng
TEL cua chit lugng bun lang (Smith, 1996) (Hinh 13). EC50 cho Hyalella azteca, (Hoke et

.» 1994), 1a 0.07 (0.06-0.28), 1.66 (1.55-1.78), and 0.19 (0.16-0.41) pg/l dbi v6i lan luo’t
p,p’-DDT, DDE va DDD. Mt s kim loai nhu ddng, k&m, va nickel véi nbng do tim thay
trong bun ling vuot qué tiéu chuan bun lang theo Ingersoll, (1996) va nhu vdy ching c6 thé
gop phén gay ra ddc tinh cho sinh vat thi nghiém (Hinh 14).
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extracts extracts
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Q ] 4 D msgasasnre. " i 4 D.magmesdhra.
W o8 V. fiscror 15 min. " * m Vo lscheri 15min
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Hinh 12 a Xép loai

bun l3ng (sed: bun ling, OE: chiét rit hitu co)

déc tinh céc chiét rat hitu co cia

Hinh 12 b Xép loai doc tinh cdc chiét rit nuée
ctia biin ldng (sed: bun ling, AE: chiét rit nuéc)

5

*
L
a4 .
- &
{ L -
- 3 %
] A [ ]
1 - A
a2
E M, N R SN SN
11
v | ’
° !!‘lﬂg!l‘!‘..l!]l
Dong S, SSriver  Tri An, DHriver ThuDauMat CaulngCo CauHoaAn
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Hinh 13 Organochlorines trong blin l&ng va so sénh v&i nhudng anh hudng dbi voi sinh vét (TEL)

TEL.: threshold effect level
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Dong TriAn, ThuDau Cau CauHoa

Soi, SG DNriver Mot OngCo  An
river
samples

E——— | Cy
SRS TEL-PD

S—T EL-Hk

=  =ECSOCutoC.dutia
=EC502ntoD. magna
~ECS0PbtoC dubia
= = =ECSONitoD.megna

[ I I

erme
z3v e

Hinh 14 Kim loai trong biin ing va so sanh vGi nhuding dnh huéng dbi véi sinh vét (TEL)

TEL: threshold effect level

3.4.Panh gia djc tinh ciia nwéc rudng

Céc danh gia vé& kha ning gay doc clia cdc mAu nude rugng dugc trinh bay trong hinh 15. Héu
hét cic mau nudc ruong cho két qua doc cdp tinh nhe. MAu 15 chira 1263 ppb cuia
organophosphorous diazinon, day la ndng dd vuot qua EC50 cua sinh vét thi nghiém, thém
vao d6 8.45 ppb cua organochlorine lindane. Nhirng két qua nay cho thdy vén dé ap dung
thudc bao vé thuc vat c6 th gay nguy co cho hé sinh thai. Két qua ndy dugc xéc nhén thém
mot 1An nira & két qua doc tinh trén céc mau chiét rat hitu co.
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samples

w— siight acute toxicity
S cute (OXiCity

C. cornuta 24 hrs.
D. magna 24hrs.

V. fischeri 5min.
C.cormta46hrs.
D. magna 48 hvs.

V. fischorl 15 min.

a+t K o @+ R

Hinh 15 Xép loai doc tinh cia cic mAu nude rudng (rfw: nudc rudng)

3.5.Dinh gid doc tinh cia cic mAu dit rudng

Céc danh gui vé kha ning gay doc cna céc mau nuée rugng dugce trinh bay trong hinh 16. Héu
hét cac mau nude rudng cho két qua doc cap tinh trén sinh vat thi nghiém. Mau 42, 43, 44, 54
va 56 chira mdt lugng xéc dinh lindane va DDT ma tht ca céc gid tri nay d&u vurot qud céc gid
tri nong do gay anh hudng dbi véi sinh vat thi nghiém va c6 thé giai thich kha nang gay doc
cao ddi voi hé sinh thai. Trong nhlmg nam gan day van de sir dung bira bai thudc bao vé thuc
vit da duoc nhic nhiéu. Mot cai nhin tong quéat vé ndng do thudc bao vé thuc vat
organochlorine trong cdc méu phan tich so sanh véi cdc ngudng gy anh hudng cho sinh vat

dugc trinh bay trong hinh 17.

extracts

rfrOE4S
rfsOE4T
rfrOE4%
rfrOES1
rfrOES3
rFzOESS

e ) ar ginal toxic

'moderalely toxic
e high loxic
C.cornuta24hrs.
D.magna 24hrs.
V. fischeri Smin.
C.cornuta48hrs.

EC5®, oq. afl
EC50,.eq. %
B2 aiRdooasmnmo

D.magna 48hrs
V. fischeri 15min.

a N O om

extracts

rErAEIR
rfrAE43

—— mar glnal loxlc

alalyloxie
— o toxic

Be €. cornuta 24nr 3.

D. magna 24hr 8

V. lischeri Smin

C.cornua 4éhra.

TR |

D magnadbnie

V. fischeri 15min.
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Hinh 17 Organochlormes va organophosphorous trong biin ldng, nuéc va dat rudng, so sanh véi cac néng do
ngudng va ndng dé gy anh hudng TEL: threshold effect level, sed: biin lﬁng, rfw: nudce rung, rfs: dit rudng
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3.6.P4nh gid ddc tinh nwée thdi cong nghiép
Su danh gia kha ndng gﬁy ddc cua nudc thai cong nghiép cla cac mau phén tich dugc trinh
bay trong hinh 4.18. Hau hét cac miu déu cho két qua ddc clp tinh, thim chi cao va rit cao
trong mt sb trudng hop. Diéu nay co thé chi ra ring céc h¢ théng xir ly nude thai van hanh
kém hiéu qua. Hon nira, két qua phan tich ciing cho ndng d¢ kim loai ning vugt xa ndng do
gy anh huéng dbi v6i sinh vat thi nghiém, va nhat 1a kém, vuot qua tiéu chuéin moi trudng
cia Viét Nam (Hinh 20)

800

500 S—— i ghi aCule 10LICIY
—— ule foxiCily
400 + Sm—(\/gh acule toxicily
= | M C cornulaihra
F W ! B & D.meguazewa
200 + ‘ X @ V.lischer) Smin.
N X C.cornviadihra
%9 X A = P + O magoadfhbra
JB B B e e s

5 A g O £ o O] L Gl

G W e @ g gt T

samples

Hinh 18 X&p loai dgc tinh cia nude théi cong nghigp (iww: nudc thai cong nghi¢p)

3.7.Danh gia ddc tinh ciia nwéc thii sinh hoat

Su danh gia kha ning gy doc cia nudc thai cong nghiép cua c4c mau phén tich dugc trinh
bay trong hinh 4.19. Hau hét cic mAu déu cho két qua doc cap tinh, va dugc xem la c6 kha
ning gly doc déi voi hé sinh théi. Diu nay c6 thé chi ra ring céc hé théng xir y nudc thai
sinh hoat trong cac khu dén cu van hanh kém hiéu qua. Hon nita, trong thuc té nude thai cong
nghiép ciing dugc thai chung véi nude thai sinh hoat & mot sé noi trong thanh phd Hé Chi
Minh. Thém vao d6, cac didu kién vé sinh moi truong khong theo kip su phat trién cua do thi
héa. Tinh trang nay déng gép lam gidm thiéu chét lwong nuéc song Sai Gon — Dong Nai.
Nong d6 kim loai nang phan tich dugc rit cao vuot qua ngudng anh hudng cia sinh vét thi
nghiém va tiéu chudn Viét Nam, hinh 20.

B‘" o o ‘p"‘ a‘,dl °“'F I‘"‘

samples

Hinh 19 X&p loai dc tinh nuée thai sinh hoat (dww: nuée thai sinh hoat)

4. KET LUAN

Céc thi nghiém doc hoc clia nghién ctru ndy cho thdy cac dap img cia C. cornuta rit
nhay cam va tuong quan t6t v6i cac dap tmg sinh hoc ciia D. magna. Do d6 c6 thé xem C.
cornuta 13 mot sinh vat c6 kha niing thich hop trong viéc dénh gid rii ro/nguy co cho hé sinh
thai méi trudng luu vuc Sai Gon — Ddng Nai.

Két qua ciia nghién ctru cu thé nay ciing chimg minh héu hét cdc miu phén tich 1y tir
lru vuc Sai Gon — Ddng Nai déu c6 kha ning gy doc cap tinh cho sinh vét thi nghiém véi
cac mirc do khac nhau tir nhe dén rit cao. Hinh 21 tém tt va minh hoa sy phén loai céc doc
tinh cua cc loai mAu mdi trudng khéc nhau. Trong d6 bun léng 12 mot noi tiép nhan va du
trit cac chét 6 nhi®m bén viing, anh huong dén duomg di ciing nhu ndng dd cua cac chit 6
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nhiém, c6 kha néng gdy doc cho h¢ sinh thai. Dudng nhu 6 nhiém tir qua trinh céng nghiép va
do thi gay doc nhiéu nhét cho hé sinh thai, cung nhu sy sit dung thiéu kiém soét cac loai thudc
bao vé thuc vét trong nong nghiép, san xuat lia gao. Piéu nay cho thay cac vin d& méi trudng
kha nghlem trong cho vung nghién ciru xung quanh va tai thanh phé HS Chi Minh, nhimng
bién phép cdp bach vé quan ly mai trudng can phai dugc cai tién. Néi riéng trong trudng hop
ndy, khéng chi nhimg ddc tinh cip ma nhém nghién ciru da quan sat dugc, trong tuong lai cdc
nghién ciru v& ddc tinh man tinh ciing cin dugc gidi thiéu va thuc hién.

Két qua nghién ciru d& nghi céc sinh vat sau day nhu hé cong cu dénh gid nguy co gy
doc dbi v6i hé sinh thai lwu vuc Sai Gon — Pdng Nai: Ceriodaphnia cornuta, Vibrio fischeri
va Hyalella azteca. Trong tuong lai, c6 thé gii thiéu tao luc don bao nhu Chorella vulgaris,
ma chung ciing hién dién trong luu vuc nay.

Nghién ciru dgc hoc mdi trudmng véi hé cong cu nhu trén s& cho phép phan loai, danh
gia cac thir tir vé kha niing gy ddc. Trong do, doc cép tinh nhe s& c6 kha ning gy nguy co
nhe d6i véi hé sinh thai, va twong ty loai doc cép tinh cao c6 kha ning gdy nguy co cao hcm
Phuong phap tdng quat dé danh gia nguy co moi trudng néi chung 1a phirc tap vé cén tong
hop cac tra 101 cua sinh vat ciing nhu céc nong dd 6 nhiém do dac duge. Céc trién khai 4p
dung vao thuc té clia nghlcn ciru nay 4 rat nhiéu: chét lugng biin nao vét cia kinh rach thanh
pho H& Chi Minh, gidm sét 6 nhiém nudc thai sinh hoat va cong nghiép, cling nhu sy sir dung
thiéu klem soét cac loai thudc bao vé thuc vit. Trong mét s6 trudng hop con cb thé x4c dinh
thanh phan chiu trdch nhiém gy doc va nhu thé cung cip giai phap quan ly giam thiéu 6
nhi®m. Thi nghiém doc hoc véi C. cornuta cho céc loai nudc thai ciing cin dugc gi6i thiéu
nhu mét qui trinh théng thudng hang ngdy trong viéc dénh gia chit lugng trudc va sau xir ly
va quan ly méi trudng tai thah phé Hd Chi Minh. Tém lai, phuong phép ndy cin dugc xem
xét nhu mdt coéng cu danh gid nguy co gy doc dbi voi méi trudng, c6 thé phan loai doc tinh
céc vi tri nghién citu trong luu vuc Sai Gon — Ddng Nai.

o oo o o o B ot e B
o ® m v

samples

Hinh 20 Kim logi néng trong nudc thai, so sénh véi n6ng d9 anh hudng va tiéu chudn méi trudng
Std: tiéu chudn méi trudmg VN, iww: nudc thai cong nghiép, dww: nuée thai sinh hoat
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Hinh 21 Phén loai ddc tinh céc mau méi trudng tir luu vuc Sai Gon - Ddng 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 starls being an issue in Viet Nam and it is
important to dispose of a lest 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 ecotoxicily tesis were generally quite high.
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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.

Keywords: ecotoxicological risk assessment, D. magna, C. cornuta, V. Jfischeri, tropical

aquatic systems, acute toxicity, ecotoxicity battery.
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