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The study aims to assess the status of environmental water indicators
and disease agents in the hard clam (Meretrix meretrix) farming area
in the provinces of Thai Binh and Thanh Hoa. Environmental water
indicators such as temperature, pH, salinity, alkalinity, NHs*, NO2,
S?, total Vibrio in water and bacteria in hard clams were analyzed
from April to October in the period of 2017-2021. The result indicated
that the salinity and alkalinity decreased while NH4" increased from
August to October. The concentration of NO and total Vibrio density
increased from April to July. Two bacterial genus including Vibrio
spp. and Aeromonas spp. were isolated from hard clams. Of these,
Vibrio parahaemolyticus, V. alginolyticus, and V. vulnificus
accounted for 35.81, 18.60, and 14.88%, respectively. High Vibrio
density in water increases the risk of Vibrio spp. bacterial infection in
hard clams. The factors that affected the growth rate and productivity
of hard clams in Thai Binh and Thanh Hoa were alkalinity, salinity,
NH4*, NO2, total Vibrio, and Vibrio spp.
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Nghién ciru dwoc thyuc hién dé danh gia dién bién cua céc chi tiéu
méi trudng nudc va tdc nhan gay bénh trén ngao nubi (Meretrix
meretrix) trong vang nudi ngao tai hai tinh Thai Binh va Thanh Ho&
tir ndm 2017 - 2021. Céc chi tiéu méi trudng nudc bao gom nhiét do,
pH, d6 man, do kiém, NH,*, NOy, S% va Vibrio téng sé trong nudc
va tac nhan vi khuan trén ngao nuéi di duoc phan tich va tong hop
trong thoi gian tir thang 4 dén thang 10 hang nam. Két qua cho thiy
rang, do man, do kiém giam; trong khi d6, NH4* tang trong thoi gian
mua mua bio tir thang 8-10. Ham lwong NO, va mat do Vibrio tong
sb tang cao vao thoi diém tir thang 4 dén 7. Phét hién c6 hai gidng vi
khuan Vibrio spp. va Aeromonas spp. trén mau ngao nudi, trong d6
Vibrio parahaemolyticus, V. alginolyticus va V. vulnificus Ia ba loai
vi khuan gy bénh ¢4 ti 1¢ phat hién cao, lan luot 12 35,81, 18,60 va
14,88% tong s6 mau. Mat do Vibrio tdng sb trong nuéc cao 1am ting
nguy co ngao nhiém vi khuan Vibiro spp. Do kiém, do6 man, NH4*,
NO, Vibrio tong s va vi khuan Vibrio spp. 1a nhiing yéu té anh
huong dén sinh truong, phét trién va hiéu qua nudi ngao tai Théi
Binh va Thanh Hoa.
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1. Mé dau

Ngao (Meretrix meretrix) la d6i tuong thuy san nudi quan trong & cac nuéc Chau A. O Viét
Nam, ngao dugc nudi tip trung chu yéu & cac tinh ven bién Thai Binh, Nam Binh, Ninh Binh,
Thanh Ho4, Nghé An, Ha Tinh, Bén Tre, Tra Vinh. Nghé nudi ngao dong vai trd quan trong
trong viéc phat trién kinh té & cac tinh ven bién [1]. Theo béo céo ctia Tong cuc Thuy san nim
2022, dién tich nuoi cac loai nhuyén thé hai manh vo dat 45.000 ha, san lugng dat 265.000 tan,
trong do san lugng nuoi ngao dat 179.000 tan, gia tri xuét khau dat 100 triéu USD, tang 66% so
véi ndm 2019 [2].

Thai Binh va Thanh Ho4 1a 2 tinh c6 phong trao nudi ngao phat trién & khu vuc phia Bic Viét
Nam. Theo bao céo két qua nudi trong thuy san nam 2022, tinh Théi Binh c6 2.489 ha nudi ngao,
tap trung chi yéu ¢ huyén Tién Hai va Thai Thuy, san lugng dat 122.520 tan [3]. Tinh Thanh
Hoa ¢6 1.140 ha nudi ngao, nudi chit yéu & cac huyén Hau Loc, Nga Son va Quang Xwong, san
lwong dat 18.000 tin [4].

Song song voi loi ich kinh té mang lai, nghé nu6i ngao & nudc ta ciing dang d6i mit véi nhidu
thach thirc lién quan dén chét lugng nudc maéi truong ving nudi va cac tac nhan gay bénh nhu vi
khuén, ky sinh trung. Céac thong sb chat lwong moi trudong nudc nhu nhiét do, pH, do man, do
kiém, NH4*, NOz, S% anh huong dén qué trinh sinh trudng va phat trién cua ngao [1], [5]-[12].
Mat d¢ tha gidng ti 1& nghich v0i ti 1€ song cua ngao [13]. Ngao nu6i mat do day gy anh huong
xau dén sinh trudng va phat trién cia ngao nudi, lam ngao nudi yéu, ting man cam v4i cic mam
bénh, tir d6 gy ra hién tuong ngao chét hang loat trong thoi gian tir thang 12 dén thang 4 trong
giai doan tir nam 2017 dén 2019 tai cac tinh Ha Tinh, Thanh Ho4, Nam Binh va Thai Binh [14].

Nghién curu nay dugc thyc hién v6i muyc tiéu danh gia quy luat bién dong mot sb moi truong
nude vung nudi ngao, vi khuan trén ngao. Tur do, nghién ciru tién hanh phan tich mdi quan hé
gilta cac yeu to moi trudng va bénh dé dua ra mot s6 bién phap quan 1y phii hop nham han ché
anh huong xau cua cac yéu té méi truong nude va tac nhan gy bénh, niang cao hiéu qua nudi
ngao tai Thai Binh va Thanh Hoa.

2. Vit li¢u va phwong phap nghién ctru
2.1. Vit ligu nghién ciru

Cac mau nuge va mau ngao dugc thu dinh ky 1 lan/thang trong thdi gian tir nam 2017 — 2021.
Ky hiéu, dia diém va toa d6 thu mau thé hién & Bang 1 va Hinh 1.

Bang 1. Dja diém thu mau medc va ngao ving nudi tai Thanh Hod va Thdi Binh

STT Ky hiéu miu Pia diém thu miu Toa dd diém thu miu
1 NBN X4 Hai Loc — huyén Hau Loc — tinh Thanh Hoa 19°5339.1°N
; ; j ; 105°57'16.4"E
sy 1 oA A LaA T A s . 19°54'32.9"N
2 BBN X& Hai Loc — huyén Hau Loc — tinh Thanh Hoa 105°57'25.0"E
~ . R, P . 20°20'42.9"N
3 GN X& Nam Thinh — huyén Tién Hai — tinh Nam Binh 106°37'39 6"E
x . U e s . 20°20'44.5"N
4 N Xa Nam Thinh — huyén Tién Hai — tinh Nam Dinh 106°36'52 7"E
~ A . U P . 20°23'16.8"N
5 CT Xa bong Minh — huyén Tién Hai — tinh Nam Dinh 106°36'43.9"E
6 K3 X3 Pong Minh — huyén Tién Hai — tinh Nam Binh 20°2519.4"N

106°36'56.7"E
2.2. Phwong phap nghién ciru
Thu mdu va bdo quin mau o )
Mau nuéc duoc thu trong cac chai nhya (PE), dung tich 1 lit. Moi diém thu 01 mau, dinh ky 1

Ian/thang Mau nudc duge thu theo TCVN 5998:1995 “Huorng dan Iay mau nudc bién”, bao quan
mau nuéc theo TCVN 6663-3:2016 “Hudng dan bao quan va xir Iy mau nude”.
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Mau ngao: Mau ngao duoc thu, bao quan lanh va chuyén vé phong thi nghiém trong ngay.
Mbi diém thu 03 mau, dinh ky 1 lan/thang.

@ Diém thu miu

Hinh 1. Vi tri thu mdu viing nudi ngao ¢ Thanh Hoa va Thai Binh

Phan tich mdu

Céc théng s6 méi truong nuéc: Nhiét o, pH do bang may do cam tay YSI Pro 1020 (YSI,
M), d6 man do bang khic xa ké, do kiém: SMEWW 2320 B: 2017, NO,-N: SMEWW 4500-
NO; B: 2017; S*: SMEWW 4500-5% D: 2017, Vibrio tong s6 [15].

Vi khuan trén mau ngao phan Iap va dinh danh vi khuan theo quy trlnh phan tich mau phong
thi nghiém Trung tdm Quan tric Moi truong va Bénh thuy san mién Bic, ma quy trinh
HD.VS.12. Theo quy trinh, ngao sau khi chuyén vé phong thi nghiém duoc rira sach bang nuéc
ngot, giai phau va phan lap vi khuan trén méi truong Nu+ (Nutrient agar + 2% NaCl), cac dia
Nu+ sau khi di cdy dugc u trong ti nudi cdy & 29°C trong 24h. Tiép do6, cac khuan lac vi khuén
dugc cdy chuyén sang dia thach moi truong TCBS va o & 29°C trong 24h. Cac khuan lac vi
khuan sau d6 dinh danh bang cach dugc thu va thir sinh hoa bang kit API 20E, doc két qua dinh
danh bang phan mém apiweb™: https://apiweb.biomerieux.com/login (bioMérieux, Phap).

Phan tich va xa ly sé liéu

S6 liéu duoc tong hop va phan tich bang phan mém Microsoft Excel 2016. Gi4 tri cua cac thong
s6 mdi truong nudc va ti 1& nhidm vi khuan dugc xir 1y twong quan Pearson bang phan mém SPSS
20.0 dé danh gia mirc do twong quan. DS thi dwoc vé bang phan mém GraphPad Prism 8.

3. Két qua nghién ciru va thao luan
3.1. Cac thong sé méi trwong nwéc

Dién bién va gia tri trung binh cua cac thong s6 méi trudng nude ving nudi ngao tai Hai Loc,
bong Minh va Nam Thinh tir ndim 2017-2021 duoc trinh bay ¢ Hinh 2 va Bang 2. Nhiét d6 nudc
vung nudi dao dong tir 23,0 - 34,6°C, trung binh 28,65 + 2,39°C. Nhiét do tang dan trong thoi
gian tir thing 4 — 8 va giam trong thang 9 — 10. Nén nhiét d6 nudc ving nudi bién dong phu hop
v6i quy luat bién dong ciia nén nhiét khong khi tai khu vare khi cac thang tir 4 — 8 (c4c thang mua
hé) c6 nén nhiét cao hon so voi thang 9 — 10 (cac thang mua thu). Nhiét d6 trong nudc ving nudi
cao nhat vao thoi gian tir thang 6 — 8 hang nam, tai Hau Loc, Pong Minh va Nam Thinh cao nhét
lan luot 14 34,6°C, 33,8°C va 33,7°C. iy la céc thoi diém trung voi cac dot ning nong trong mua
hé ¢ nhiét d¢ cao nhat. Ngudng gidi han nhiét d6 séng ctia ngao tir 12,2 - 35,6°C, ngudng nhiét
d9 thich hop la 24 - 30°C va ngudng t6i wu cho sinh trudng va phat trién 1a 27 - 30°C [6, 7]. Tur
két qua nay co thé thiy, mot sd thoi dlem trong khoang thoi gian tir thang 6-8 CO nhi¢t d6 khong
thich hop cho sinh truéng va phat trién ciia ngao. Vao cac thoi diém nay ngao can c6 noi tra an,
[tii minh Xuong cat dé han ché anh hudng cua nhiét do. Do d6, mot so diém trong bai nudi ma
ngao thudng tap trung mat do cao nhu cac rinh nude chay, chin vay, ding chén,...; ngao s& bj
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anh huéng 16n do canh tranh noi &, khong thé 1ti minh xudng nén day. Bién phap xt Iy d6 13 can
vé sinh mit bai, kiém tra va diéu chinh mat do ngao nudi, san thua ¢ cac diém ngao tap trung mat
do cao. Gia tri pH trong nudc khong co su bién dong 16n, nam trong khoang tur 7,50 - 8,46, cac
gia tri nay nam trong ngudng pht hop cho sinh trudng va phat trién ciia ngao [5]. P6 man va do
kiém 1an luot dao dong tir 0 - 33%o va 28,6 - 128,8 mg/L, trung binh lan luot tir 15,30 + 8,04%o
va 102,81 + 18,80 mg/L. P§ man va do kiém trong nudc clia 3 ving nudi co xu hudong giam dan
trong thoi gian tur thang 4 dén thang 10, thap hon ngudng gi tri phtt hop cho sinh truong va phat
trlen clia ngao (26 - 27%o) [5]. Vung nudi ngao thuoc 3 xa Hai Loc, Nam Thinh va DBoéng Minh
nam canh clra song va cac ctra xa nudc ndi dong, chiu tac dong cta hoat dong san xuat nong
nghiép va luu lugng nude ngot tir song noi dia d6 ra. Do d0, vao thoi diém tir thang 9 — 10, khi
khu vuc mién Bic va mién Trung xuét hién cac dot mua bio 16n, nudce tir ndi dong dd ra lam
giam manh d6 man va do kiém _trong nudc ving nudi, gia tri trung binh cua d6 man va do kiém
trong thang 9 va thang 10 vdi lan luot 12 11,30 + 7,74 va 87,13 + 21,05 mg/L. Pay ciing 1a mot
trong nhitng mdi nguy anh huong dén sinh truong va phat trién ctia ngao trong thoi gian nay. Do
do, cac co s¢ nudi can cd cac bién phap nham han ché anh huong cling nhu thiét hai trong thoi
gian nay nhu thu hoach sém hodc kiém tra, san thua mat d6 dé ngao cé chd tra an khi xuét hién
céc diéu kién méi truong bat lgi. Ham lwong NH,* dao dong tir 0,065 - 0,785 mg/L, trung binh
0,331 + 0,172 mg/L. C6 48,8% s6 mau nudc co6 ham luong NH,* cao hon so véi giéi han (0,3
mg/L) theo QCVN 08-MT: 2015/BTNMT, trong d6 ham lugng NH4* c6 xu hudng tang tir thang
4 — 10, ham lugng cao nhét trong thang 7 va thang 10 (cao gap 2,3 1an va 2.6 lan so véi QCVN
08-MT: 2015/BTNMT). Ham lugng NOy trong nudc vung nudi dao dong tr 0 - 0,270 mg/I,
trung binh 0,046 + 0,034 mg/L. Pi c6 35,2% s6 mau c6 gia tri NO;™ cao hon tir 1,02 - 5,40, gidi
han theo QCVN 10-MT:2015/BTNMT (0,05 mg/L), ham lugong cao nhét ghi nhan vao thang 6 tai
Hai Loc. Ham luwong S% trong nudc ving nudi dao dong tir 0-0,06 mg/L, trung binh 0,011 +
0,014 mg/L. Mat d6 vi khuan Vibrio téng sb trong nudc dao dong tir 0-18000 CFU/mL, trung
binh 828,66 + 1794,43 CFU/mL, mat do cao nhat ghi nhan vao thang 4.

3.2. T4c nhan vi khudn ¢ ngao nubi

Trong giai doan 2017 — 2021 d3 thu va phan tich tong sé 630 mau ngao nudi tai 6 diém véi
khéi lwong ngao trung binh 1a 10,3 £ 0,5 g/ca thé. Ti 1& phat hién vi khuan trén cac mau ngao
trong thoi gian tir thang 4-10 thé hién ¢ Hinh 3. Két qua cho ti 18 ngao nhidm vi khuén tir 3,33 —
70,00%. Trong dé, ti 1& nhiém vi khuan c6 xu hudng giam trong thoi gian tir thang 4 — 10, ti 18
trung binh ngao nhidm vi khuin cao nhét tai xa Hai Loc vao thang 4 (70,00%), tai Dong Minh va
Nam Thinh vao thang 5, 14n luot 12 63,33% va 53,33%.

36 30 N .
-e- Dong Minh -e- Dong Minh
349 & HaiLoc = HaiLoc
g 32 -+ NamThinh & 20 —& Nam Thinh
=g =
< 304 5
= g
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z a
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24-— T T T T T T 0=— T T T T T T
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8.3 L 140 T
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Hinh 2. Bién dgng trung binh ciia cac thdng s6 mdi truomg nuée tir thang 4 — 10 tir nam 2017 — 2021.
Cé&c gia tri trén do thi biéu thj gié trj trung binh hang thang (n = 10)

Bang 2. Gia trj trung binh céc thong sé méi trieong nwéc Ving nudi ngao giai doan 2017 — 2021,

gia tri trung binh + SD (n=210)

Piém

A Pd min Do kiém . . ). Vibrio téng sb
r;hélij Giatri t°(°C) pH (%) (mg/L) NH4* (mg/L) NO2 (mg/L)  S%(mg/L) (CFU/ML)
Xi Max 34,60 8,35 31,00 128,80 0,700 0,270 0,060 4300
Hai Min 23,20 7,60 2,00 28,60 0,091 0,002 0,000 0
Loc Mggﬁ 28,77£2,55 - 15,5446,70 102,21+£20,54 0,352+0,185 0,047+0,042 0,015+0,017 601,41+901,69
X4 Max 33,70 8,46 33,00 127,20 0,620 0,120 0,060 18000
Nam Min 23,00 7,50 1,00 59,40 0,078 0,000 0,000 0
Thinh Mggﬁ 28,58+2,35 - 14,90+8,63 102,85+17,27 0,319+0,160 0,045+0,029 0,009+0,013 1087,74+2685,33
X4 Max 33,80 8,22 33,00 127,20 0,785 0,120 0,050 7200
Pong Min 23,00 7,50 0,00 49,50 0,065 0,000 0,000 0
Minh Mggli 28,60+2,34 - 15,80+8,56 101,58+19,12 0,324+0,174 0,045+0,031 0,008+0,011 796,83£1267,93

» Max 34,60 8,46 33,00 128,80 0,785 0,270 0,060 18000
Téng Min 23,00 7,50 0,00 28,60 0,065 0,000 0,000 0
hop Mggli 28,65+2,41 - 15,41+7,99 102,21+18,80 0,331+0,172 0,046+0,034 0,011+0,014 828,66+£1794,43

80 -- Dobng Minh

& HaiL6c
X 60 —— Nam Thinh
qu: - = Téng hop
‘S 40
c
Q-
= 20-
0= T T T T T T

Apr May Jun Jul

Aug Sep Oct

Hinh 3. T/ 1é mdu ngao nhiém vi khudn cdc thang trong nam ciia giai doan 2017 — 2021
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Vé thanh phan loai vi khuan, trong 5 nam tir 2017 — 2021 da phat hién tong sé 215/630 mau
ngao nhidm 13 loai vi khuan thudc 02 gidng Vibrio spp. va Aeromonas spp. Vibrio spp. 1a nhom
vi khuan pho bién, gay bénh trén ngao va anh hudng dén suc khoé con nguoi nhu V.
parahaemolyticus, V. harveyi, V. alginolyticus, V. vulnificus, V. chloreae...[16-22]. Két qua phan
lap vi khuan cho thay, loai vi khuan V. parahaemolyticus cd ti 1& nhiém cao nhat véi 35,81%, cac
loai vi khuan V. alginolyticus, V. vulnificus va V. spledidus ¢4 ti I¢ nhidém cao tiép theo, lan luot
la 18,60%, 14,88% va 11,53%. Cac vi khuan V. fluvialis, V. chloreae, V. harveyi, V. mytili, V.
mimicus, A. hydrophila, V. tubiashii, V. mediterranei, V. ordalii c0 ti 1é nhiém thép hon, tir 0,47 -
5,12% (Hinh 4).

=2 35.81% V. parahaemolyticus
Em 18.60% V. alginolyticus

B 14.88% V. vulnificus

E 11.63% V. splendidus

0@ 5.12% V. fluvialis

pza 3.72% V. cholerae
N\
EH

2.33% V. harveyi
2.33% V. mytili
Bz 1.86% V. mimicus
SN 1.40% A. hydrophila
ZZ 0.93% V. tubiashii
mEm 0.93% V. mediterranei
= 0.47% V. ordalii

o

Hinh 4. Ti 1¢ nhiém cua cac lodi vi khudn trén ngao nuéi giai doan 2017 — 2021

46.48% V. parahaemolyticus
14.08% V. alginolyticus
15.49% V. vulnificus
8.45% V. splendidus
2.82% V. fluvialis
5.63% V. cholerae
2.82% V. harveyi
1.41% V. mytili

1.41% A. hydrophila
1.41% V. ordalii

42.62% V. parahaemolyticus
13.11% V. alginolyticus
14.75% V. vulnificus
9.84% V. splendidus
4.92% V. fluvialis
4.92% V. cholerae
3.28% V. mytili

1.64% V. mimicus
1.64% A. hydrophila
1.64% V. tubiashii
1.64% V. mediterranei

ISEDNSODEDD
NOEEANBOEED

(b)

21.69% V. parahaemolyticus
26.52% V. alginolyticus
14.46% V. vulnificus
15.66% V. splendidus
7.23% V. fluvialis
1.20% V. cholerae
3.61% V. harveyi
2.41% V. mytili

3.61% V. mimicus
1.20% A. hydrophila
1.20% V. tubiashii
1.20% V. mediterranei

e
g ()

BNABEUNEDEAD

Hinh 5. Ti 1¢ nhiém cac loai vi khudn trén ngao nudi ¢ cdc diém thu mau tir nam 2017 — 2021.
(a)- Xd Pong Minh, (b)- Xa Nam Thinh; (c)- Xa Hadi Léc
V& thanh phan loai vi khuan trén ngao nudi tai cac diém thu mau c6 su khéc biét. Ngao ¢ xa
Hai Loc nhidm 12 loai vi khudn cao hon so véi x4 Nam Thinh va Xa Péng Minh, 1an luot 1a 11
loai va 10 loai. Mat khac, ti I¢ nhiém cua 2 loai vi khuan V. parahaemolyticus va V. alginolyticus
gitra vung nudi ngao tai Thai Binh (x& Nam Thinh va Bong Minh) va Thanh Hoa (xa Hai Lgc) co
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su khac biét. Ngao nudi ¢ Thai Binh c6 ti I¢ nhiém vi khuan V. parahaemolyticus cao gap 3,2 lan
so véi ti 1& nhiém V. alginolyticus, nguoc lai ngao nudi & Thanh Héa c6 ti 1& nhiém hai loai vi
khuan V. parahaemolyticus thap hon so véi V. alginolyticus, lan luot 1a 21,69 % va 26,52 %. Céc
loai vi khuan khéc trén ngao nudi & cac diém thu mau co ti I¢ nhiém twong dwong (Hinh 5).

Chit luong méi truong nudc dong vai tro quan trong trong nudi trong thuy san va c6 anh
huéng téi qua trinh hinh thanh va bang phat dich bénh trén cac loai thuy san nudi. Két qua phan
tich tuong quan giita cac yéu t6 méi truong nudc va vi khuan trén ngao thé hién o Bang 3. Két
qua cho thay, ti I¢ nhiém loai vi khuan Vibrio c6 tuong quan thuan véi mat do Vibrio tong s6
trong nudc véi hé sé twong quan Pearson r=0,375 (v6i mirc ¥ nghia 0,01) va tuong quan nghich
v6i do kiém (r=-0,277, voi muc y nghia 0,05). Két qua nay chi ra rang, khi mat do vi khuan
Vibrio tong sb trong nuwdc ving nudi ting cao lam ting nguy co ngao nhidm céc vi khuan gay
bénh thugc giéng Vibrio, nhat 1a vao cac thoi gian tir thang 4 — 8 hang nam. Do d6, can han ché
cac tac dong xau 1am ngao bi yéu, giam stress dé han ché anh huong cua vi khuan gay bénh trong
thoi gian nay.

Bang 3. Két qua phdn tich tiwong quan giira C&c yéu té méi trirong mrdc va vi khudn trén ngao nudi

Cacthongss Nhigtdd pH P2 Bokim NHsS  NO7 2 Vibrio  Vibrio
man tong so spp.
Nhiét do 1 0,374™ -0,025 0,190 -0,115 -0,039 -0,146° -0,100 -0,119
pH 0,374™ 1 0,299 0,043  -0,020 -0,173" -0,395" -0,078  -0,028
Do min -0,025  0,299™ 1 0,578 -0,446™ -0,330™ -0,215™ 0,183™ 0,094
Do kiém 0,190 0,043 0,578 1 0,395 -0,323™ -0,192 -0,180  -0,227"
NH4* -0,115  -0,020 -0,446™ -0,395™ 1 0,303 0,334™ 0,009 0,011
NOy -0,039 -0,173" -0,330™ -0,323" 0,303" 1 0,297 -0,150"  -0,051
Sz -0,146* -0,395™ -0,215™ -0,192 0,334 0,297 1 -0,064 0,009
Vibrio tbngs6  -0,100  -0,078 0,183 -0,180 0,009 -0,150" -0,064 1 0,375
Vibrio spp. -0,119  -0,028 0,094 -0,227° 0,011 -0,051 0,009 0,375 1

* Tuong quan co y nghia ¢ muc 0,05
** Twong quan co y nghia ¢ muc 0,01

4. Két luan

Cac thong s6 moi trudng nudc co anh hudéng dén sinh truéng va phat trién cua ngao nudi. o
mén va do kiém trong nudc giam thap vao thoi gian tir thang 8 — 10 hang ndm, ham lugng NH," -
c6 xu hudng tang trong thoi gian tur thang 4 - 10. Ham luong NO2™ trong nudc cao tai nhieu thoi
diém, trong do6 cao nhat vao thang 6. Phat hi¢n 2 giong vi khuan Vibrio spp. va Aeromonas spp.
trong ngao nudi véi ti 1¢ tr 3,33 — 70,00% va ti 1€ nhiem c6 xu huéng giam tir thang 4 — 10. Mét
d6 Vibrio tong so trong nudc cao 1a yéu to lam gia tang nguy co ngao nhieém vi khuan.
5. Pé xuat

Céc co s& nudi ngao can thuong xuyén kiém tra bai ngao nudi, vé sinh mt bai, san thua mat
do ngao ¢ cac diem ngao tap trung mat do cao dé han che cac anh husng xau khi gap cac dieu
kién thoi tict, moi truong bat lgi, nhat 1a vao thoi di€ém néng néng trong mua he, mua mua i va
thoi tiet lanh hang nam.
Loi cam on

Nghién ctru duoc thuc hién theo nhiéu vu Quan tric, canh bao méi trudng ving nudi trong
thuy san tai mot so tinh trong diém khu vuc phia Bac.
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