Tuyén Tap Nghién Civu Bién, 2010, XVII: 82-89

PANH GIA CHAT LUQNG MOI TRUONG PAM THI NAI BANG

Toém tit

VI SINH VAT CHI THI

V6 Hai Thi, L& Lan Huong, Pham Thi Mién, Lé Hoai Huong
Viéen Hai dwong hoc

Coliform va Vibrio 14 hai nhém vi khuan gay bénh duoc sir dung lam chi thi
quan trong trong viéc danh gia chat luong mdi trudng va chat luong vat nudi
thuy san. Cin c vao sb liéu phan tich vé mat d¢ va phan b cua Coliform va
Vibrio trong méi trudng nude va tram tich & cac vi tri thu mau trong ba dot
khao sat tai khu vuc dam Thi Nai cho th?iy méat do Coliform déu vuot qua
giéi han cho phép ddi v6i ving bién ven by (<10° MPN/100ml) va c6 sy
bién dong theo chu ky thuy tridu (tridu cao/triéu thap). Vibrio cling dugc tim
théy trong moi trudng nudc nhung véi mat do van trong gidi han cho phép
dbi voi vi sinh vat nay trong vung nudi tréng thuy san (< 10°cfu/ 100ml).
Ngoai ra, da tim thdy s6 luong 16n hai nhom vi khudn nay trong cic mau
tram tich ciia dam.

Phén bd Coliform trong méi truong nudc va tram tich ctia ddm Thi Nai ¢6 xu
huéng theo mua (muwa va kho), theo vi tri thu mau, va theo ché do triéu,
trong khi d6 phan bd cua Vibrio khong c¢6 xu huéng rd rét. Tuy nhién, mat
d6 hai vi sinh vat gay bénh nay chiu anh huong 16 rét tr cac hoat dong kinh
té- x4 hoi tai khu vuc xung quanh dam.

ASSESSMENT OF ENVIRONMENTAL QUALITY IN THI NAI LAGOON USING

Abstract

BACTERIA AS BIO-INDICATORS

Vo Hai Thi, Le Lan Huong, Pham Thi Mien, Le Hoai Huong
Institute of Oceanography

Coliform and Vibrio have been considered as important bio-indicators for
assessment of the quality of coastal water and aquaculture products. The
results from three surveys in Thi Nai lagoon on the density of these bacteria
in seawater and sediment showed that Coliform density exceeded the
permitted level for coastal water (< 10° MPN/100ml) and it varied depending
on tidal level (high or low tide). Vibrio was also detected in seawater,
however, its density was still lower than the permitted level for aquaculture
zone (< 10° ¢fu/100ml). These harmful bacteria were also found in sediment
of the lagoon with high density.

The abundance of Coliform in seawater and sediment in Thi Nai lagoon
showed seasonality, horizontal distribution pattern and tidal influence, while
the abundance of Vibrio did not show any pattern. It was also considered
that their abundance had strongly affected by socio-economic activities of
municipalities around the lagoon.
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1. MO PAU

Trong céac thiy vuc tai vung tap
trung dong dan cu va nudi trong thiy san
thuong cé luong hitu co du thira phong phu
nén la moi truong thudn lgi cho vi sinh vat
phat trién bao gom ca cac vi sinh vat giy
bénh. Céc vi sinh vat nay c6 kha nang ton
tai lau dai trong mdi truong nudc, ky sinh
va phat trién gdy nén nhimng hiéu tng sinh
thai hay bénh ly cho vat nu6i va con ngudi.

Coliform 1a truc khuén duong rudt
gram am khong sinh bao tir, hiéu khi hodc
ky khi tuy nghi, c6 kha nang sinh axit, sinh
hoi do 1én men lactose ¢ 37°C trong thoi
gian 24 gid. Trong qua trinh sinh trudng,
chung c6 kha ning st dung truc tiép cac
chit hoa hoc lam thuc an. Tryc khuan
duong rudt nay 1a ngudn gbe dau tién giy
ra cac bénh thuong han, ly. Hién nay,
Coliform dugc xem la nhém vi sinh vat chi
thi Iy tuong dai dién cho cac vi sinh vat
gy bénh trong viéc danh gia vé sinh nguon
nuée vi chiung co thé xac dinh trong diéu
kién thuc dia, viéc phan lap Coliform dé
dang hon cac vi sinh vat khac, thuong
xuyén c6 mat trong phan nguoi va dong vat
mau noéng va co toc d6 chét xap xi véi tc
d6 chét cua da s vi sinh vat gay bénh khac
(Guillen va cs., 2000; Tran Hiéu Nhué va
cs., 1996).

Vibrio ciing dugc tim thiy pho bién
trong moi trudng nudce bién bao gébm mot
s6 loai c6 thé gdy bénh cho ca, tom
va dong vat hai manh vé nhu V.
parahaemolyticus, V. alginolyticus va V.
harveyi (Austin, 1998). Theo ngudn thirc
an, Vibrio duoc dua vao co thé vat nudi,
cing voi sy bat loi cia diéu kién moi
treong, sic khoe ctia vat nudi, nhom vi
sinh vat co hoi nay s€ gay bénh cho vat
nudi khi mat do chung tréi hon han cac vi
khuan hitu ich khac. Do d6, sw c6 mit cua
Vibrio dugc xem la mét trong céac chi tiéu
quan trong trong viéc danh gia chat luong
mdi truong nudi trong thity san, chat lugng
vat nudi thiy san.
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Pam Thi Nai 1a mot dAm nudec min
rong 5.060 ha thudc dia phan thanh phé
Qui Nhon, tinh Binh Dinh, dam gﬁn cac
clra song, c6 bai tridu rong nén c6 hé sinh
thai kha phong pht va da dang. Tuy nhién,
day cling chinh la mdt trong nhitng nguyén
nhan khién dam bi hty hoai do cac hoat
dong cua ngudi dan. Hau nhu toan bo dién
tich rimg ngdp mian bi x6a s, thay vao do
13 nhitng ao nudi trong thity san thim canh
hoic ban tham canh (Nguyén Hitu Huén,
2003; 2006). Bén canh do, didm Thi Nai
con chiu anh hudng tr tac dong cia cac
hoat dong kinh té - xa hoi, dic biét &
nhitng khu vyc c6 hoat dong cong nghiép,
cang ca, phat trién d6 thi tip trung; cac
ving ctra song - noi cac chat thai cong
nghiép, nong nghiép va sinh hoat ¢ vung
thuong luu theo cac dong séng Con, Ha
Thanh d6 ra dam... 1 nhimg ngudn gy 0
nhiém, lam chat lwvong méi truong dam bi
suy giam.

Bai bao nay trinh bay két qua nghién
ctru st dung vi sinh vat gdy bénh Vibrio va
Coliform lam chi thi sinh hoc dé danh gia
chét lugng moi truong dam Thi Nai nham
dua ra nhitng canh bao vé méi truong, tao
co s& cho viée hoach dinh cac ké hoach
quan 1y khu viuc dam mét cach co hiéu qua
hon.

II. PHUONG PHAP
1. Thu mau:

Khao sat thu mau 3 dot (thang 4,
thang 8 va thang 11, trong nam 2008 va
2009) tai cac vi tri trong dam Thi Nai bao
gém dinh dAm (4), gitta dim (7, 8, 9), cia
dam (10, 12, 13, 14) va khu vuc cac nhanh
song Con (a, b, 1, 2), nhanh song Ha Thanh
(c, d) (Hinh I, Bang 1). Ngoai ra, dé tai
cing thu mau tai mot s6 khu vyc trén dat
lién c6 hé théng thai truc tiép xubng dam
nhu ao nudi tom, cang ca, khu dan cu, céng
thai thanh ph6 vao mot sd thang trong nim
2008, 2009. Tai mdi vi tri, thu mau nudc
tang mat bang Batomet va miu trAm tich
bang cudc tram tich.
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Hinh 1. Ban d tram vi cac vi trf thu mau khu vuc ddm Thi Nai
Fig. 1. Location of sampling sites in Thi Nai lagoon

Béng 1. Toa dd cac vi tri khao sat
Table 1. Coordination of study sites

Vi tri thu miu Vi dd Kinh d6
a 13°56.269’ 109°12.847°
b 13°54.124° 109°12.219’
c 13°50.026’ 109°10.803°
d 13°47.200” 109°12.256°
1 13°55.245° 109°13.586°
2 13°54.011° 109°13.974°
4 13°51.323 109°13.745°
7 13°50.240” 109°13.670°
8 13°49.915° 109°14.182
9 13°50.234° 109°14.891°
10 13°48.502’ 109°13.756°
12 13°47.542° 109°14.012’
13 13°47.821 109°14.660°
14 13°48.308’ 109°15.508°
17 13°45.222 109°14.715°
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2. Phwong phap dinh lwgng vi sinh vét:

Pinh lugng Coliform téng s trén
moi truong MBP (MacConkey Broth
Purple) bang phuong phap nhiéu dng, dinh
luong Vibrio tong s6 trén moi truong thach
TCBS (Thiosulphate Citrate Bile Salt
Sucrose Agar) bang phuong phap d6 dia
(APHA, 1995, Austin, 1998).

III. KET QUA

Két qua phan tich tr ba dot khao sat
cho thay c6 su phan bod Coliform va Vibrio
khac nhau ¢ tung khu vuc trong dam Thi
Nai.

1. Phan b Coliform trong mdi truong
nudc:

- Khu viee dinh dam:

Tai dinh dim, mét do Coliform luén
cao vao tit ca cac thang khao sat. Mat do
cao nhat cia vi sinh vat nay dugc ghi
nhdn vao thang 11 (mua mua) (110.000
MPN/100ml), thip nhit vao thang 8 lic
tridu cao (4.600 MPN/100ml). Nhin chung,
mat do Coliform tai dinh dam cao hon gia
tri giéi han cho phép ddi véi ving nudc

bién ven bo khoang 4 - 110 lan (1.000
MPN/100ml, TCVN 5943-1995) (Bang 2).

- Khu vuc giita dam:

Mat d¢ Coliform trung binh dat gia
tri cao nhit vao thang 8 luc triéu thap la
157.077 MPN/100ml, vugt qué tiéu chuan
cho phép hon 157 lan. Tuy nhién, vao
thang 4 luc triéu cao, gia tri trung binh cua
Coliform c6 gia tri thap nhét (khoang 139
MPN/100ml) - nam trong gidi han cho
phép dbi voi ving bién ven bo.

- Khu viee cira dam:

Mat d6 Coliform cao nhat duogc tim
thdy vao thang 11 véi gia tri trung binh 1a
63.650 MPN/100ml. Tuy nhién, vao thang
4, mat @6 Coliform ciing thap (gié tri trung
binh khoang 232 MPN/100ml), nim trong
gidi han cho phép. Riéng dot khao sat vao
thang 8, co6 su bién dong vé mat do
Coliform ¢ mau thu lac tridu cao va luc
triéu th?ip. Tai vi tri 4, mat 3o Coliform &
tridu thap cao hon tridu cao trén 3 1an. Dic
biét, tai khu vuc giira dam, gia tri trung
binh cta Coliform vao luc tricu thap cao
hon khoang 41 lan so véi luc triéu cao.
Con khu vuc soéng Con va cua dam, mat do
Coliform trung binh & triéu cao lai cao hon
tridu thap 1an luot 1a 11 1an va trén 16 lan.

Béang 2. Phan bd Coliform va Vibrio trong moi truong nude khu vuc dam Thi Nai va lan can
Table 2. Distribution of Coliform and Vibrio in water environment in Thi Nai lagoon
and adjacent areas

Ijll:: Vi;g;hu Triéu thz‘ip Triéu cao
Coliform Vibrio Coliform Vibrio
(MPN/100ml) (cfu/100ml) (MPN/100ml) (cfu/100ml)
11/08 8/09 11/08 8/09 4/09 8/09 4/09 8/09
a 110.000 6.700 11.000 8.000
b 11.000 16.900 46.000 3.600
Song 1 11.000 | 110.000 | 5.100 | 2.700 | 46.000 | 46.000 | 15.600 | 700
Con 2 4.600 | 110.000 | 3.500 | 11.500 | 4.600 | 2.400.000 | 800 3.700
Trung 34.150 | 110.000 | 8.050 | 7.100 | 26.900 | 1.223.000 | 7.000 | 2.200
binh
Song c 4.600 4.100 24.000 3.100
Ha d 4.600 4.100 4.600 5.900
Thanh Trung 4.600 4.100 14.300 4.500
binh
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Dinh 4 110.000 | 15.000 | 5.700 | 16.300 | 11.000 4.600 14.100 | 34.200
dam
7 11.000 | 11.000 | 1.800 |22.400 | 230 2.400 1.900 | 35.100
Gilra 8 11.000 | 460.000 | 1.700 | 24.300 | 150 4.600 1.300 | 33.100
dam 9 4.600 230 1.800 | 26.400 36 4.600 5.200 | 26.000
Trung 8.867 | 157.077 | 1.767 | 24.367 | 138,7 | 3.866,7 | 2.800 | 31.400
binh
10 2.100 74 1.700 | 1.600 36 11.000 5.800 | 8.800
Cira 12 11.000 750 4.900 | 5.500 230 11.000 | 10.100 | 20.400
dam 13 1.500 230 6.400 | 10.300 | 430 11.000 | 24.100 | 62.900
14 240.000 | 2.400 | 99.000 | 70.400 | 230 24.000 | 67.200 | 27.300
Trung 63.650 864 | 28.000 | 21.950 | 231,5 14.250 | 26.800 | 29.850
binh
Vinh 17 21.000 6.600 36 31.200
Quy
Nhon

2. Phan b6 Vibrio trong mdi truwong
nudc:

Vibrio khéng bién dong cung quy
luat véi Coliform va khong c6 su chénh
léch nhiéu gitra cic khu vuc trong dam
(Bang 2). Trong khi c¢6 sy bién dong 16n vé
mat do Coliform theo chu ky triéu vao dot
thang 8 thi mat d§ Vibrio ¢ khu vyc gitia
dam va cira dam it co su chénh léch, gia tri
trung binh dao dong trong khoang 21.950 —
31.400 cfu/100ml. Ngoai ra, Vibrio ciing
dugc tim thidy & cac nhanh séng Con (<
8.000 cfu/100ml), nhanh sdng Ha Thanh (<
4.500 cfu/100ml) nhung dat gia tri thap. Va
vao mua mua (thang 11), ngudn cac chat
hitu co 16n tir song Con dua xudng ciing
khong gay ra mat d Vibrio cao hon & vi tri
4 (5.700 cfu/100ml). Két qua cho thay mat
do Vibrio tai cac vi tri khao sat co xu
hudng tridu cao cao hon tridu thap va van
nam trong giéi han cho phép dbi voi moi
truong nudc nuoi, luu gitt dong vat thay
san (<10°cfu/100 ml, TCVN 101:1997).

3. Phan b6 Coliform va Vibrio trong
tram tich:

Nhin chung, hai nhom vi khuan gly
bénh nay déu c6 mat trong tram tich & tat
ca cac vi tri khao sat va c6 xu huéng cao
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hon trong mua mua (Bang 3). O khu vuc
dinh ddm, ham lugng Coliform trong trim
tich vao thang 11 cao hon thang 4 khoang
23 lan, ham luong Vibrio cao hon gﬁn 7
lan. Tai khu vuc gilra dam, sy chénh léch
ham lugng Coliform va Vibrio lan luot
khoang 7 1dn va trén 8 lan. Khu vyc ctra
dam, su chénh 1éch ham luong Coliform va
Vibrio gilta hai dot thu mau rat 16n, 1an
luot khoang 148 1an va 118 lan.

Két qua phan tich mat ¢ Coliform &
cac mau nudc thai cia khu vuc dan cu,
cang c4, xi nghiép, dic biét tai cac cong
thai thanh phd trudc khi d6 ra song Ha
Thanh va d¢am Thi Nai (Bang 4) déu vuot
qua ngudng cho phép tr 10° dén 10’
(MPN/100ml) tai cac thang khao sat trong
nam. Ngoai ra, mat d§ Vibrio rit cao & cac
ngudn thai nhu nudc thai cang ca Ha
Thanh c6 mat d§ Vibrio vuogt gidi han cho
phép trén 30 1an, & cho ca Ham T trén 42
lan, & khu dan cu Ham Tt trén 17 lan. Mat
dd Coliform & khu vuc song Con cao vao
nhitng thang mua véi gia tri trung binh
o thang 11 dat 34.150 MPN/100ml, thang
8 (mua titu méan) khoang 110.000
MPN/100ml vao luc tridu thip va trén
1.200.000 MPN/100ml vao lic triéu cao.




Béng 3. Phan b6 cua Coliform va Vibrio trong méi trudng tram tich tai cac vi tri

khao sat trong dam Thi Nai

Table 3. Distribution of Coliform and Vibrio in sediment at study sites in Thi Nai lagoon

Dia diém thu Ky hiéu Coliform (MPN/100g) Vibrio (cfu/100g)
miu miu 11/08 4/09 11/08 4/09
TTI 4.600 36.461 9.500 912
Song Con TT2 960.879 5.301 422.100 461
Trung binh |  482.739 20.881 215.800 686
Dinh diAm TT4 842.645 35.944 214.325 30.852
TT7 2.341 16.711 96.769 2.431
Gitta dim TTS 219.459 2.127 135.333 28.363
TT9 13.397 13.955 54.805 2.918
Trung binh 78.399 10.931 95.636 11.237
TT10 1.393.640 4347 228.050 5.386
o TT12 14.765 3.389 229.530 706
Cira dam TTI13 349.447 3.165 48.049 264
TT14 611.052 5.065 337.497 771
Trung binh | 592.226 3.991 210.781 1.782
Vinh Quy Nhon 17 2.300 9.926 26.900 23.912

Bang 4. Mat d6 Coliform va Vibrio trong nudc thai tai mot s6 khu vuc quanh dam Thi Nai
Table 4. Density of Coliform and Vibrio in the waste water at some areas around Thi Nai lagoon

Coliform (MPN/100ml)

Vibrio (cfu/100ml)

Pia diém
thu mau

Thang | Thang
11 4

Thang | Thang
5 7

Thang
11

Thang | Thang | Thang
4 5 7

C(f)ng
Bac Ha Thanh

15x10°

3,43x10°

Kl}u dan cu mdi
Bac Ha Thanh

21x10°

8.000

Céng ca
Ha Thanh 1

46x10*

30,08x10°

Nudc bién cang
ca Ha Thanh

110.000

2,48x10°

Cong gan xi
nghi€p nudc
mam

29x10°

46x10’

6,85 x 10° 14,7x10°

Qéng gan
cau cht Y

46x10"

92.000

2,525x10°| 13100

Cdng s6 3 Hoa
Lu

15x10°

3,6x10°

Dan cu
Ham Tu

24x10’

15x10°

17,375x10°
5,2x10°

Cho ca
Ham T

21x10°

46x10’

42,6x10° 5,2x10°

Cong Tran Cao
Van-Hoang
Quoc Viét

15x108

2,07x10°
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IV. THAO LUAN

Can cu vao su phan bd vi sinh vat chi
thi 1a Coliform trong méi truong nudc va
trdm tich cua dam Thi Nai cho théy moi
truong & ddm da bi 6 nhidém. Chinh sy phan
bd mot lwong 16n hai nhém vi sinh vét trén
tir ngudn nude thai cia cac loai hinh kinh
té - x4 hoi trén dit 1ién do truc tiép vao cac
song va dam 1a nguyén nhan chinh giy ra
viéc giam chét lugng moi trudng dam Thi
Nai. Mat d¢ cao Coliform ¢ khu vuc song
Coén vao mua mua la nguyén nhan gay nén
mat dd cao cda vi sinh vat nay tai khu vuc
dinh dam. Nhin chung, nhiéu thanh phd &
nuéc ta thuong nam trong cic luu vuc
song, cac chat 6 nhiém tir thanh phd
thuong dugc thai ra bién thong qua dong
chay cua song. Do d6, cac song ¢ Viét
Nam duoc xem 1a mét trong sau nguon 0
nhidm d6i v6i ving bién va ven bién
(Nguyén Hong Thao, 2003).

Mat khac, nghé nuéi tom st hién
dang phat trién manh tai Binh Dinh. Theo
két qua nghién ctru & dAm Thi Nai, tom chi
st dung khoang 2/3 lugng thirc &n cho vao,
con 1/3 khong st dung s& tan vao nudc va
dan dan lang dong, tich liy trong tram tich
day. Luong vi sinh vat phat trlen ting gip
d6i chi trong vai gio va ting tuyén tinh voi
lwong thire dn bd sung. Céc chat thai, sinh
vat chét thuong ling dong, tich tu trén day
ao dam, dic biét la nhitng noi co diéu kién
hoan luu yéu (Nguyén Trong Nho, 1994).
Cin cr vao két qua phan tich (Bang 5) cho
thiy hau hét cic ao nudi tom quanh dam
déu c6 mat o Coliform vugt qua ngudng,
a0 nudi tom st Phudc Thuan tinh vao thoi
diém thang 4/2009, mat d6 Coliform vuot
qua ngudng 100 1an, ao nudi tom s Phudc

Hoa (thang 5), mat d¢ Coliform vuogt qua
ngudng 2x10° 14n, mat d6 Vibrio vuot qua
ngudng cho phép ciing dugc tim thiy & ao
tom st Phudéc Hoa, ao tom s Phudc
Thuan. Do d0, cac chit thai tir cac nguén
nay d6 vao dam sau nhimg dot thay nudc,
x4 ao cO anh huong nhat dinh dén chat
luong nude dam Thi Nai.

Ngoai tac dong cua luc dia tir thuong
nguén dd xuéng, hoat dong nudi tom...,
dam Thi Nai con chiu tac dong 16n ctia chu
ky triéu (Nguyén Hiru Huan, 2006). Mic
du, khu vuc cira ddm va gitia dam hau nhu
déu c6 mat do Coliform cao do thuong
xuyén nhan tu cac nhanh séng Ha Thanh,
khu dan cu, chg cda Ham Tu, cang Quy
Nhon, cang ca Ha Thanh..., nhung vao
thang 4 ¢ thoi diém triéu cao nhém vi
khuan nay thdp han tai cac vi tri thu miu
¢6 thé do lugng nude bién tir vinh dua vao
dam thoéng qua dong triéu di phan bd mat
do Coliform theo di¢n rong. Ngoai ra, sy
thay d6i d6 man trong gidi han rong co thé
lam giam mat do Coliform (P Thi Hoa,
1996). Vao thang 11, nudc lii tran vé theo
cac tran mua mang theo mét lugng lon
Coliform tor cac hoat dong trén dat lién
theo cac séng d6 xudng 1a nguyén nhan
gdy ra mat do Coliform tai khu vyc cua
dam ting cao. Ngoai ra, khi nudc triéu
thap, mot luong Coliform tur ctra dam da
duoc mang ra vinh lam méat d§ Coliform &
vi tri 17 1la 21.000MPN/100ml cao hon
thang 4 (36MPN/100ml) gan 600 lan.

Su bién dong lon mat do Coliform
khong theo quy luat thuy triéu trong 24 gid
vao dot thu mau thang 8 (mua tiéu mén) c6
thé do sy x4o tron tram tich tir day 1én gay
nén hién tuong 6 nhiém cuc bo.

Béng 5. Phan bd cua Coliform va Vibrio tai mot s6 ao tom dai dién & khu vuc ven dadm Thi Nai
Table 5. Distribution of Coliform and Vibrio at some shrimp ponds around Thi Nai lagoon

Pia diém thu miu Coliform(MPN/100ml) | Vibrio(cfu/100ml)
4/09 5/09 4/09 5/09
Pinh dam | Ao tom st Phudc Hoa 2x10° 1,22x10°
Ao tom chén tring Phudc Hoa 9.300 12.500
Gitra dam | Ao tom st Phudc Thuan 11x10* 1,36x10°
Ao tom su Phudc Son 9.300 10.800
Ciradam | Ao tom sa Nhon Binh 11x10° 8.300
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Chung t6i xin chan thanh cdm on TS.
Nguyén Thi Thanh Thuy - cht nhiém dé tai
“Nghién ciu co s khoa hoc nham xdy
dung cdc gidi phdp phat trién nuéi trong
thuy san bén vigng tai dam Thi Nai, tinh
Binh Dinh” di cho phép st dung sb liéu dé
thuc hién bai bao nay.
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