Tap chi Khoa hoc 2011:20a 18-27 Truong Dai hoc Can Tho

SU DUNG CAC CHI SO PONG VAT PAY PANH GIA
SU'O NHIEM NUGC O RACH TAM BOT, LONG XUYEN,
TINH AN GIANG
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ABSTRACT

Using benthic invertebrates to assess the pollution on the Tambot canal (Longxuyen)
caused by domestic waste was investigated from 2007 to 2008. The result showed that the
benthic taxa was poor with 11 species belong to 5 groups including oligochaete,
polychaete, insect, gastropod and bivalve in this area. The density of benthic
invertebrates was very high fluctuating from 450 to 26220 ind/m’ by the mostly
contributing of Limnodrilus hoffmeisteri. The biomass of benthic invertebrates was
mainly obtained from biomass of bivalve species. The result of analyzing the similarity by
PRIMER V at the 30% level is similar to the assessment of the organic pollution
according to RBP IIL
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Title: Using zoobenthos indices for assessment of the polluted water in Tam Bot canal,
Long Xuyen, An Giang province

TOM TAT

Nghién cuu s dung dong vat day dé danh gid su 0 nhiém nuée thai sinh hoat tai rach
Tam Bét, Long Xuyén dwoc thyuc hién vao mua mwa va mua kho trong nam 2007 - 2008.
Két qua cho thdy trong khu vue ndy thanh phan loai sinh vdt déay kém phong phii, véi 11
lodi thuéc 5 nhém: Oligochaeta, Polychaeta, Insecta, Gastropoda, va Bivalvia. S6 hrong
dong vat day bién dong rat lom, tr 450 dén 26.220 ct/m’ do sw dong gép cua lodi
Limnodrilus hoffmeisteri. Sinh khoi dong vdt day do 16p hai manh vo quyét dinh. Khi
phan tich tinh twong dong bang phan mém PRIMER V, ¢ mire 30% cho két qua trimg hop
V6i thang danh gid mire d6 é nhiém hitu co theo RBP III.

Tir khod: djng vit diy, RBP, Phan mém PRIMER

1 GIOI THIEU

Quan tric cac thong sb Iy hoa méi truong la phuong phap truyén thong da dugc ap
dung nhiéu noi trén thé gioi dé phat hién 6 nhim moéi trudng. Céc sb lidu nay rat
htru ich trong viéc danh gia 6 nhiém ‘nhung chi phan anh tinh trang tire thoi khi thu
mau. Trong khi do, sy ton tai hay bién mat ciia sinh vat trong moi truong la két qua
tuong tac lau dai gitra sinh vt v6i moi trudong song. Nghién ctru sy ton tai hay
bién mét ctia sinh vat di dugc xem nhu phuong phap sinh hoc dé phan anh chat
lvgng moi truong (Hellawell, 1986). Hién nay, viéc nghién ciru va str dung cac
sinh vat dé danh gia, kiém soat va cai thién chat luong moi truong da dat duoc
nhiéu thanh tuu c6 y nghia khoa hoc va thuc tién ¢ nhiéu qudc gia trén thé gioi nhu
Trung Quéc, An D9, Thai Lan (Lé Vian Khoa et al., 2007).

! Khoa Méi trudng va Tai nguyén thién nhién, Truong Pai hoc Can Tho
2 Khoa Thuy san, Trudng Pai hoc An Giang
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Co6 rat nhiéu loai sinh vat duge lua chon dé chi thi moi truong véi nhiéu muc dich
khac nhau. Trong sd cac loai dwgc cho 1a phu hgp véi muc dich déanh gia moi
truong nhu thyc vat bac cao, thuc vat ndi, dong vat nguyén sinh, ca, mot s6 vi sinh
vat va sinh vat ddy thi viéc danh gia tac dong ctia sy 6 nhiém méi trudng nudc do
chét thai sinh hoat thuong duoc dua vao dong vat day (Linke ef al., 1999).

Viéc nghién ctru sy phan bd cua dong vat day & rach Tam B6t, Thanh phé Long
Xuyén, Tinh An Giang dugc thyc hién nham danh gia sy anh hudng cua nudc thai
sinh hoat dén su phan bd cua dong vat day trong hé théng kinh rach do, déng thoi
sir dung két qua nay nay vao viéc danh gia sy 6 nhiém nudc thai sinh hoat trén hé
thong kinh rach & PBSCL va xay dung co so 1y luan cho viéc tng dung sinh hoc
vao viéc danh gia chit luong moi truong nuéc dudi tac dong cua sy 6 nhidm
hiru co.

2 PHUONG PHAP NGHIEN CcUU

Nghién ciru duge thyc hién tir thang 4/2007 dén thang 1/2008 trén Rach Tam Bot
vé6i chin vi tri tr D1 dén D9 duogc chon dé thu miu dong vat day trong doan kinh
dai 2,2 Km (Hinh 1). Con rach nay tiép nhan nguén nudce thai sinh hoat cua cac ho
gia dinh sinh séng hai bén bo rach va cac rach nhanh dan nudc thai sinh hoat cia
cac khu vyc dan cu 1an can. Mau dong vat day duoc thu trong 4 dot véi dot 1 vao
thang 4/2007 1a cudi mua kho, dot 2 vao thang 7/2007 1a gilta mua mua, dot 3 vao
thang 10/2007 vao cudi muia mua, va dot 4 vao thang 1/2008 1a giita mua kho.

TV LE: 15000

Hinh 1: Ban dd céc vi tri khdo sat trén hé théng rach TAm Bot, phwong My Phude
Sir dung gau Ponar nhé, d6 mé rong cua miéng gau 0,02m’, trong lwong 14 kg dé
thu mau dong vat day, moi vi tri khao sat thu 5 gau. Mau sau khi thu duogc sang
qua sang day c6 mat ludi 0,5 mm dé loai bo bdt bun sau d6 cho toan by mau vao
boc nylon va bdo quan bang formol 8%, ro6i mang vé phong thi nghiém phan tich
Phan tich dinh tinh dua theo tai liéu phan loai cia Nguyén Xuan Quynh (2001);
biang Ngoc Thanh et al. (1980).
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Phan tich dinh luong bang cach dém sb luong va can ting loai dong vat day dé
tinh mat do (ct/m?) va khéi lugng (g/m”) cia ting loai trén cua ting vi tri khao sat
dua vao tong dién tich mau da thu dugc.

Phan tich su bién dong thanh phén loai va sb lugng dong vat day, tinh chi s6 da
dang cia dong vat day theo cong thuc Shannon - Weiner (H’).
H'=-)"p,Inp, trong d6 p; la ti sb giita khdi luong loai thir i voi tong khéi luong
sinh vat day trong miu theo phuong phap thong ké trong sinh thai cia Ludwig va
Reynolds (1988).

Dénh gia mirc d6 6 nhiém mdi truong nude theo chi s6 sinh hoc RBP III ctia
Plafkin et al. (1989) va chi s0 sinh hoc ASPT cua Richard et al. (1995) dya trén
bang cho diém BMWP""™" ciia Quynh ez al. (2000).

Bang cho diém BMWPVET do truong Dai hoc Khoa hoc Ty Nhién Ha Noi dé xuét
(Quynh et al., 2000) dwa vao hé thong cho diém BMWP (Biological Monitoring
Working Party) ¢6 chinh swra phu hop voi déac diém khu hé dong vat day va dac
diém moi truong Viét Nam. Piém trung binh trén mot don vi phén loai ASPT
(Average Score Per Taxon) duoc tinh dwa vao téng sé diém BMWP va s don vi
(ho) c6 trong mau duoc tinh (Quynh et al., 2000). Chi s6 RBP III (Rapid
Bioassessment Protocols III) ciia dong vat day duge xac dinh theo gidng hay loai
dong vat day phan bo trén ving nghién ctru. (Mandaville, 2002)

Str dung phan mém Primer V 5.2.9 dé danh gi4 tinh tuong dong vé thanh phan loai
va khdi lugng dong vat day. Khi phan tich cac s6 liéu trén timg diém va dot khao
sat duge két hop lai va ky hiéu theo dang Dzt véi Dz 1a vi tri thu mau va t 1a dot
thu mau tir 1-4, thi du vi tri D33 c6 nghia la diém 3 thu miu & dot thir 3 (vao cubi
mua mua).

3 KET QUA VA THAO LUAN
3.1 Bién dong thanh phan loai dong vat day

Qua 4 dot khao sat trén rach Tam Bot da phat hiép dugc 11 loai dong vat day
thudc 5 nhom 1a Giun it to (Oligochaeta), Giun nhiéu to (Polychaeta), Con trung
(Insecta), Chan bung (Gastropoda) va Hai manh vo (Bivalvia).

12 - 0 Oligochaeta B Polychaeta OlInsecta O Gastropoda B Bivalvia
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Cudimua khé Gitra mua kho Gilra mia mua Cudimua mua TOng ca nam

Dot khao sat

Hinh 2: Thanh phin loai dong vit day qua cic dot khio sat
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Nhom Oligochaeta va Gastropoda ¢6 3 loai hién dién, chiém ty 1é cao nhét (27,27
%), nhom Insecta va Bivalvia c6 2 loai, chiém 18,18 %, va thap nhat 1a nhom
Polychaeta chi c6 1 loai (9,09%). Nhom giun nhiéu to duge phat hién véi s6 lugng
cao 0 vitri D1 va D2.

S loai dong vat day bién dong tir 10 - 11 loai tly theo vi tri va theo dot khao st
(Hinh 2). Vao gitta mua mua, s loai dong vat day dugc phat hién thap nhat (10
loai). S6 loai giam 1a do su bién mét cua loai dc Sermyla tornatella. Loai nay rat it
tim thdy trong sudt qua trinh khao sat.

B Cudimua kho Gilra mua kho Gilra mia mua B Cudi mia mua

12 4

S loai

(i

B o o s ]

b

D2 D3 D4 D5 D6 D7 D8 D9

Vi tri khao sat

Hinh 3: Bién dong s loai déng vat day khu vue rach TAm Bét

Bién dong thanh phﬁn loai dong vat day qua cac dot khao sat kha 16n (hinh 3). Su
bién dong nay 1a do su thay doi vé diéu kién moi truong séng (moi truong nude va
nén day) cua dong vt day. Mua kh6 ham lugng COD, tong dam, tong lan va oxy
hoa tan trong nud6ce thay doi rat 16n, ham lugng chat 6 nhiém tang rit cao (Lé Cong
quyén, 2008) lam cho mot sb loai nhuyén thé nhu Sinotaia sp, Assiminae
brevicula, Corbicula castanae, Mycetopoda siliquota bién mat nhu & diém D5. O
dot khao sat gilra mua mua ¢ da so cdc vi tri khao sat cling c6 s6 loai thip hon cac
dot khao sat khac; day 1a thoi ky chuyén tiép giita mua kho va mua mua nén nong
dd cac chit 6 nhiém bién dong 16n va lam anh hudng dén sy ton tai cua dong vat
day, d6 1a su bién mat Sermyla tornatella va Assiminae brevicula.

O 2 vi tri khao sat D1 va D6 c6 sb loai cao va 6n dinh hon cac diém thu mau khac
bao gdm su hién dién thuong xuyén cua cac loai giun it to Tubifex sp, Brachyura
sowebyii, Limnodrilus hoffmeisteri, giun nhiéu to Namalycastis longicirris, con
trang  Chironomus sp, Oc Sinotaia sp va hai manh v& Assiminae brevicula,
Corbicula castanae, Mycetopoda siliquota.

Vi tri D3 va D5 noi nhén nhiéu chat thai, ham lugng hitu co trong nén day cao
khién cho nhém hai manh vé khong ton tai duoc. Riéng diém khao sat D1 1a vi tri
gan séng Hau nén c6 so loai dong vat day phong pht hon.

3.2 Bién dong s6 lwrong dong vat day

Su bién dong sb luong ca thé qua 4 dot khao sat rat 16n (hinh 4), 16n nhat 1a tir

9980 dén 26220 c& thé/m> tai vi tri D3 vao thoi diém cudi mua mua va cudi
mua kho.
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Hinh 4: S bién dong s lwong dong vat day khu vire rach TAm Bot

Su khac biét gilta cac dot khao sat 1a do sy thay ddi sb lugng ca thé sinh vat trong
ho Tubificidae, ma chu yéu 14 loai Limnodrilus hoffmeisteri. Vao mua kho s
luong ca thé sinh vat thuong cao hon mua mua. O thoi diém nay (mua kho), ham
luong chit hitu co trong nudc cao duge thé hién qua néng do COD (Lé Cong
Quyén, 2008) 1a diéu kién dé cac loai sinh vat day thudc ho Tubificidae phat trién.

Sb lwong ca thé sinh vat & céc vi tri khao sat cling c6 su bién dong rat 16n. Chénh
léch giita vi tri cao nhét (D3) va vi tri thdp nhat (D5) & dot khao sat cudi mua khod
12 24710 ca thé/m* (Hinh 4). Su khéc biét nay cha yéu ciing 13 do su thay dbi sb
lwong ca thé cac loai thudc ho Tubificidae.

Tom lai, cac loai thuoc ho Tubificidae thudng xuyén xuat hién & tit ca cac vi tri
khao sat, mot s vi tri co sd lugng ca thé bié dong rat 1én nhu & cac vi tri D2, D3,
D7 (2270 — 26720 ct/m?). Qua dé cho thiy méi trudng nude khu vuce nghién ciru
da 6 nhiém hitu co tir nhe cho dén rat nang, diéu nay phu hop véi nhan dinh cua
cac nghién ctu trén thé gi6i (Plafkin et al., 1989; Kellogg and Larkin, 1994;
Duong Tri Diing et al., 2008) cho rang cac loai thudc ho Tubificidae chi thi cho
moi trudng nude bi 6 nhiém hitu co ning.

3.3 Bién dong khéi hrgng dong vat day

Khdi lugng dong vat day khu vuc nghién ciru bién dong 16n qua cac dot khao sat
va gitta cac vi tri khao sat (hinh 5). Sinh khdi dong vat day bién dong cao nhat tai
vi tri D1 vao gitra mua khé (2370,5 g/m”) va cudi mua mua (1222 g/m?). Sy khéac
biét nay chu yéu 1a do su khac biét vé sb lwgong va kich thude cua cac loai thudc
nhom hai manh vo.

Khéi luong dong vat day ¢ mua kho (7796,8 g/m”) cao hon mua mua (5619,6
g/m?) do sy khéc biét vé kich thudc cia cac loai thude 16p hai manh vo va 16p chan
bung. Muia kho c6 rat nhiéu cé thé truong thanh cé kich thude 16n nén khéi lwong
16n; miia mua 1a mua sinh san cua da s thuy sinh vat (Nguyén Dinh Trung, 2004)
nén c6 nhiéu cé thé chua trudng thanh, cé kich thudce nho va khdi lugng thap.

Gitra cac vi tri lghéo sat cling 6 su bién dong sinh khéi dong vat day rat 16n. Vi tri
D1 c6 sinh khéi cao nhat vao gitra mua kho (2370,5 g/m®), trong khi d6 ¢ thoi
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diém nay sinh khéi ¢ D5 1a 8,6 g/m®. Sinh khéi ctia nhém hai méanh vé chiém 81%
tai vi tri D1va sinh khoi cia nhém giun it to chiém 98% tai vi tri D5. Sy khac nhau
v€ sinh khoi cda hai vi tri nay chinh 1a do sy khac nhau rat 16n vé khoi lugng cua
ca thé cua cac loai hai manh vé va giun it to.

2500 ~ 8 Cudimuia kho Gilra mua kho Gilta mua mua B Cubi mia muwa

2000
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Sinh khéi (g/m2
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Vi tri khao sat

Hinh 5: Sw bién dong sinh khdi dong vét day khu vue rach TAm Bot
3.4 Tinh da dang d§ng viat day
Két qua phan tich cho thiy chi s6 da dang bién dong tir 0, 122 — 1,279 khong phu

thude nhiéu vao sd lugng loai dong vat ddy ma phu thudc rat nhiéu vao tan suét
xuqt hién cua ting loai. O dot khao sat thar LI (cubi mua khd), D1 ¢co6 s6 loai cao
nhat (11 loai) nhung chi s6 H’ 1,184, thap hon cac diém D6 c6 9 loai nhung chi s6
H’ 1a 1,279.
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Hinh 6: Bién dong chi s6 da dang H’ ciia dong vit day trén rach TAm Bét
Vi tri D5 la rach nhanh c6 ndng d6 chat 6 nhiém rét cao (L& Cong Quyen 2008),
chi ton tai vai loai dong vat day c6 kha nang chdng chiu tot voi nong do chat 6
nhiém nhu Limnodrilus hoffmeisteri, Chironomus sp.
Tinh da dang dong vat day khu vuc nay rat thap, voi 75% céac vi tri khao sat co chi
s0 H’ <1; di€u nay ciing ndi 1€n sy nghéo nan thanh phan loai ¢ khu vuc dang bi 6
nhiem (L& Van Khoa et al., 2007).

23



Tap chi Khoa hoc 2011:20a 18-27 Truong Dai hoc Can Tho

3.5 Tinh twong ddng ciia dong vt diy qua cic diém khao sat
3.5.1 Mikc twong dong sinh khéi PVD vdo thoi diém mia khé

Qua phan tich do twong ddng cua dong vat day trén cac diém khao sat bang phan
mém PRIMER V, & mirc tuong dong khoang 30 %, su phan bd dong vat day trén
rach TAm Bot c¢6 thé phan chia thanh 3 nhom (Hinh 7). Céc vi tri D31, D34, D51,
D54, D71 duoc xép thanh mdt nhom. Cac vi tri nay c6 thanh phﬁn loai va sinh
khdi dong vat day thap nhit, v6i sy xudt hién thuong xuyén ciia nhém giun it to
(Oligochaeta) véi s6 lwong kha cao (710 — 25800 ct/m?). Cac vi tri ndy c6 ndng do
céc chét hiru co rat cao.
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Hinh 7: Pj twong dong ciia ddng vit day qua cac vi tri khio sat vao mia khd
3.5.2 Mukc dé tuwong dong sinh khoi PVD vdo mita mua
Vao muia mua, tinh twong dong cua dong vat day trén céc vi tri khao sat dugc phan
chia thanh 3 nhom (Hinh 8) cling 6 muc twong dong 30%.
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Hinh 8: D) twong ddng ciia dong vit day qua cac vi tri khio sit vio mua mua

24



Tap chi Khoa hoc 2011:20a 18-27 Truong Dai hoc Can Tho

Vi tri khao sat D52 (vi tri D5 vao dot khao sat thir 2) hinh thanh nén mét vung
riéng biét vi noi ndy ndm & rach nhanh, noi ¢6 thanh phén loai va sinh khdi dong
vat day thap nhat (0,36 g/m ). Nhung vao cubi miia mua ndng d6 chat 6 nhiém tai
vi tri D53 giam nhiéu va co su xuit hién cua nhom hai manh vo lam khéi lwong
dong vat day & day tang 1én rat dang ké (499,2 g/m?) nén duoc xép vao cing nhém
V01 cac vi tri trén rach chinh.

Cac vi tri khao sat D3, D72 duoc Xép thanh cung mdt nhém véi thanh phﬁn loai va
sinh khoi dong vat day thap.

Cac vi tri con lai duoc Xép chung mot nhém, cac vi tri nay ndm & rach chinh cé
thanh phan loai va sinh khoi dong vat day cao.

3.6 Panh gia chit lwrgng méi treong nwéc dua theo chi sé6 ASPT va RBP III

Dua vao cach cho diém theo chi s6 ASPT va RBP III, muc 6 nhidm & cac vi tri
khao sat trén rach Tam Bot dugc tong két ¢ bang 1.

Bing 1: Piém s6 ASPT va RBP III tai cac vi tri khao sat trén rach TAm Bot

Vi tri Chi sé sinh hoc Mua kho Mua mua
khio sat : LI LIV LII LIIT
DI ASPT 2,8 2,3 2,5 2,5
RBP III 6,1 6 6 6
D2 ASPT 2,3 1,67 2 2.5
RBP 111 6 6,1 6,1 6
D3 ASPT 1,2 1,2 0,5 0,67
RBP 111 8,6 9,3 9,5 9,8
D4 ASPT 1,8 1,3 2,3 1,67
RBP 111 6,2 6,1 6 6,2
D5 ASPT 0,5 0,2 2,3 0,5
RBP III 10 10 10 6
D6 ASPT 2,3 1,2 1,67 1,67
RBP 111 6,3 6,1 6,2 6,1
D7 ASPT 0,8 1,2 1,3 1,67
RBP III 6,7 6,1 7,1 6,1
DR ASPT 2,3 1,3 2 1,3
RBP III 6,2 6 6,3 6
D9 ASPT 1 1,3 1,3 1,67
RBP 111 7,3 6,2 6 6,1

Qua chi s6 ASPT cho thay vao mua kho va miia mua cac vi tri khao sat trén rach
Tam B6t dugc chia thanh 2 nhém. Vao mua khé, vi tri D5 va D7 dot khao sat I
duoc xép vao nhom rat 6 nhiém; cac vi tri khao sat con lai duoc xép vao nhoém
trung binh. Vao mua mua cac vi tri khdo sat D3 va D5 dot khao sat III dugc xép
vao nhom rat 6 nhidm va céc vi tri con lai dugc xép vao nhém 6 nhidm trung binh.
Két qua nay khong tuong ung véi két qua phan tich d¢ twong dong ciia phan mém
Primer V.5.2.9 ¢ bat ky muc d6 tuong ddng nio ciia ca mua kho va mia mua va
cling khong trung voi dién bién thyuc té chat lugng nude trong nghién ctru cua Lé
Cong Quyén (2008).

Dua vao chi sé RBP III cho thay vao mua kho cac vi tri khao sat trén rach Tam Bot
dugc chia thanh 4 nhoém. Vao lan khao sat ther I, cac vi tri D3, D5 dugc xép vao
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nhom rat 6 nhidm, vi tri D7, D9 duoc Xép vao nhom 6 nhiém kha; cac vi tri con lai
duoc xép vao nhém 6 nhiém trung binh. Vao mua mua cic vi tri khao sat dugc
chia thanh 2 nhém trong d6 cac vi tri D3 va D5 & dot thu mau II duoc Xép vao
nhom rat 6 nhiém; céac vi tri con lai duge xép vao nhom 6 nhiém trung binh. Két
qua nay tuong dbi tring v6i két qua phan tich tinh trong dong ciia phan mém
Primer V.5.2.9 & mirc 30 % va ciing phi hop vdi cac yéu mdi trudng nude nhu
COD, tong dam, tong lan (Lé Cong quyén, 2008).

Tom lai, sir dung phan mém Primer V.5.2.9 tinh mirc tuong dong va két hop voi
chi s6 sinh hoc RPB III khi phan tich thanh phan loai va sinh khdi cua dong vat
day c6 thé phan chia dugc timg ving khac nhau va danh gia mirc d6 6 nhiém khac
nhau do tdc dong cua nudc thai sinh hoat ¢ khu vye rach Tam Bot va cac khu vuc
khéc c6 diéu kién tuong tu.

4 KET LUAN VA PE XUAT

4.1 Két luan

Rach tim Bét nghéo nan vé thanh phan loai dong vat day, v6i 11 loai dong vat day
duoc phat hién thudc 5 nhom la Oligochaeta, Polychaeta, Insecta, Gastropoda va
Bivalvia.

S6 luong dong vat day bién dong rat 16, tir 450 dén 26220 ct/m” chu yéu 1a nhom
giun it to (Oligochaeta), ma dac biét 1a s6 luwong cta loai Limnodrilus hoffmeisteri.
Khéi lugng dong vt day bién dong rat 16n tir 0,36 dén 2370,5 g/m’, do sy déng
g6p chu y€u cua cac loai thugc nhém hai manh vé (Bivalvia).

Tinh twong dong & muc 30% sinh khdi dong vat day kha tring hop véi thang danh
gia mirc d0 6 nhiém hitu co theo chi s6 RBP III.

Rach Tam Bo6t ludn bj 6 nhidém hiru co & mic trung binh dén rat ning tiy theo vi
tri va mua khao sat.

4.2 Dé xuit

Nén str dung chi s6 RBP III dé danh gia sy 6 nhidm cua thity vic

St dung Primer ¢ cac muc tuong d6ng khac nhau két hop véi cac chi s6 6 nhiém
de tim gia tri phu hop.

Tién hanh nghién ciru thém mét s6 thity vue bi 6 nhiém béi cac ngudn nuéc thai
cong nghiép va nong nghiép dé ap dung phan mém Primer mot cach chinh xac.
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