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NGHIEN CUU TAC BONG MOI TRUGNG CUA HOAT
PBONG NUOI CA LONG TAI MOT SO TiNH PHIA BAC
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TOM TAT

Hoat dong nudi c4 16ng trén song/hd & Hoa Binh, Yén Bai va Hai Duong cho san luong twong tmg 3.068 tan,
8.500 tan va 16.500 tdn vao nam 2019, chiém 40,9%; 80,1% va 19,9% san luong nudi thiy san & Hoa Binh, Yén
Bai va Hai Duong, da gép phan mang lai hiéu quéa phat trién kinh té cho dia phuong. Tuy nhién, hoat dong
nudi ca 1ong con 1a nguyén nhan gay ra tinh trang 6 nhiém méi truong nuéc xung quanh khu vire nuoi thiy
san va anh huéng téi nhitng viing khac, dac biét 1a ving ha luu do su du thira thite an, chat thai ctia ca nuéi
va ngudi nuoi song trén be, thudce va hoa chat phong tri bénh duoc sit dung trong qua trinh nuéi. Quan trac
moi truong nudc ving nudi ca long tai Hai Duong, Yén Bai va Hoa Binh duoc tién hanh tir thang 4 dén
thang 10 nam 2019. Két qua quan tric da phat hién cac thong s6 COD vuot nguong vao thang 4, 6 va 7; N-
NO, vuot nguong vao thang 6, 8 va 9; N-NH, vuot nguong vao thang 6 tai Hdi Duong. Thong s6 N-NO, vuot
nguong vao thang 6 va COD vuot nguong vao thang 7 tai Yén Bai. Phan tich twong quan cac thong s6 moi
truong cho thay ham lugng oxy hoa tan c6 tuong quan nghich (P<0,01) voi cac thong s6 N-NH,, N-NO,, H,S,
COD, N-NH,, P-PO,, tao doc. Ham luong H,S va COD c6 tuong quan thuan voi mat d6 tao doc (P<0,01). Cac
thong s6 N-NH;, N-NO,, H,S, COD, N-NH,, P-PO, c6 twong quan thuan véi nhau (P<0,01).

Tt khoéa: Hoa Binh, Hii Duong, Yén B4i, nuoi cd long.

1. DAT VAN BE

ha luu do su du thtra thitc an, chat thai cta ca nudi

Khu vuc dong bing va trung du mién ndi phia
Béc 1a viing c6 nhiéu tiém nang dé phat trién nuoi ca
trén song, ho chia, ho thay dién. Nuoi ca long be
trén song/hé c6 wu thé 1a nudc sach, ham lwong oxy
16n nén c4 sinh trudng nhanh, chat luong thit san
chéic thom ngon, khong c6 mui bun nhu nudi trong
a0. Theo Téng cuc Thiy san (2017), dién tich nudi ca
long, bé nam 2017 cta cac tinh khu vuc trung du
mién nui phia Bac khoang 7.000 1ong (ting gan 15%
so voi nam 2016); san luong dat 9.690 tan (ting 17%
so voi nam 2016). Trong d6, Hai Duong, Hoa Binh va
Yén Bai 1a cac tinh c6 s6 6 16ng va san luong nudi ca
trén song/ho 16n & mién Bac. Theo B4o cao ctia Chi
cuc Nuéi tréong Thay san Hai Duong, Hoa Binh va
Yén Bai nam 2019, so 1ong va san luong nudi ca trén
song tai Hai Duong 1a 6.189 long va 16.500 tan, Hoa
Binh 12 4.673 16ng va 3.068 t4n va Yén Bai 1a 1.961 6
long va 8.500 tdn. Nghé nuoéi c4 1éng trén soéng/héd
da mang lai viéc lam, tang thu nhap cho cac ho nuéi
ca, giam té nan pha rimg. Tuy nhién hoat dong nuoi
ca long 1a nguyén nhan gay ra tinh trang 6 nhiém
moi treong nudc xung quanh khu vuc nuoéi thiy san
va anh hudéng t6i nhitng vung khac, diac biét la ving
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va nguoi nuodi song trén be, thudc va hoa chat
phong tri bénh dugc st dung trong qua trinh nuoi.
Cac yéu t6 moi truong déu co anh hudng truc tiép
hodc gian tiép dén ty lé song, sinh san va sinh
trudng cua cac loai thuy san. Méi loai c6 mot moi
truong séng nhat dinh. Hoat dong quan tric moi
truong nuéc vung nudi ca 16ng beé trén song/ho tai
Hoa Binh, Yén Bai va Hai Duong nhim canh bao va
khuyén céo co s& nudi cac bién phap quan ly thic
an, moi treong, phong ngtra dich bénh gitp han ché
stt dung thudc va hoa chat trong qua trinh nuoi, tir
d6 gbp phan can bing gitta phat trién kinh té va bao
vé moi truong, duy tri sy bén vitng ty nhién ctia he
sinh thai xung quanh.

2. PHUONG PHAP NGHIEN CUU

2.1. Dia diém va thoi gian nghién ctu

bia diém nghién ctu: Ving nudi ca léng trén
song tai Hai Duong, trén hé tai Hoa Binh va Yén Bai
(Bang 1).

Cac loai ca nuéi chinh tai cac khu vuc nuéi ca
long gém: c4 ro6 phi, ca chép, ca diéu hong.
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Bang 1. Toa @6 cac diém thu miu viing nudi ca 16ng Hai Duong, Hoa Binh va Yén Bai

biém quan tric Vido Kinh do
Tinh Hai Duong

1. TP. Hai Duong 20.966472 106.350445
2. Nam Sach 20.085194 106.342168
Tinh Hoa Binh

3. Phuc San 20.766.028 105.144915
4. Thung Nai 20.788179 105.233572
5. Thai Thinh 20.808.381 105.312.035
Tinh Yén Bai

6. HanDa 21.746.931 105.052964
7. Mong Son 21.920814 104.890325
8.  Phuc Ninh 21.953747 104.863382
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2.2. Phuong phap nghién ciru

2.2.1. Thoi gian thuc hién

Thoi gian thuc hién tir thang 4 — 10/2019 véi tan
suat thu mau 1 14n/thang. S6 luong mau thu tai Hai
Duong 14 méau, tai Hoa Binh va Yen Bai la 21
mau/tinh.

Thoi gian thu mau: viing nuoi ca 16ng Hai Duong
do nuodc song anh huéng thiy triéu nén thu vao ky
triéu thdp trong thang, thoi diém nudc xuoéng thip

nhat trong ngay. Day 1a thoi diém chat luong nudc
xudng thap nhat.

2.2.2. Phuong phdp thu va bdo quan mau

Thu mau nuoc theo (TCVN 6663-6:2018) “ Huong
dan I3y mau nudc séng va suor’.

Bao quan mau nudc theo (TCVN 6663-3:2016)
“Hurong dan bdo quan va xir Iy mau nuoc”.

2.2.3. Chi tiéu va phuong phap phan tich mau

Bang 2. Cic phuong phap phan tich

STT Chi tieu Phuong phap Noi phan tich
1. Nhiét do May YSI Pro 1020 Hién truong
2. DO May YSI Pro 1020 Hién truong
3. pH May YSI Pro 1020 Hién truong
4. N-NH, SMEWW 4500-NH3 F: 2011 Phong thi nghiém
5. N-NH, SMEWW 4500-NH3 F: 2011 Phong thi nghiém
6. N-NO, SMEWW 4500-NO2 B: 2011 Phong thi nghiém
7. P-PO, SMEWW 4500-P E: 2011 Phong thi nghiém
8. COD SMEWW 5220 C: 2011 Phong thi nghiém
9. Téng sulfide SMEWW 4500-S2- D: 2011 Phong thi nghiém
10. Mat d6 tao doc SMEWW 10200 F: 2011 Phong thi nghiém
11. Streptococcus sp. Buller (2004) Phong thi nghiém

2.3. Phuong phap phan tich va xtt Iy s6 liéu

S6 lieu duoc phan tich, tinh toan trén Excel 2010.
Phan tich twong quan Pearson duoc tién hanh trén
phan mém SPSS phién ban 23.0. Phan tich thanh
phan chinh (Principal Component Analysis) duoc
tién hanh trén phan mém Statistical phién ban 12.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. C4c thong sé thiy ly hoa

Nhiét do nudc: tai cac diém quan trac viing nudi
ca long nam 2019 dao dong tx 25,6+£0,15 -

31,7+0,10°C, phu hop cho méi truong nudi cad nudc
ngot (20 - 32°C) theo Lin C. K va Yi (2001). Nhiét do
nuéc cac ving quan tric co gia tri gan giéng nhau,
cu thé tai Hai Duong nhiet do tir 26,0+0,0 —
31,0+0,0°C, Hoa Binh tir 26,3+£0,15 — 31,7+0,10°C va
Yeén Bai tir 25,6+0,15 — 31,5+0,20°C. Nhiét d6 thuong
tang cao tir cac thang 6 — thang 9 & murc xung quanh
30°C (Hinh 1a).

Do pH viung nudi ca long dao dong tir 7,5+0,60 —
7,8+0,00, déu c6 gia tri pht hop theo QCVN 02-
22:2015/BNNPTNT - Quy chudn ky thuat Qudc gia
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co s& nudi ca 1ong/bé nuée ngot (pH: 6,5-8,5). pH cac
ving c6 gia tri gan giong nhau va khong bién dong
nhiéu gitta cac dot quan tric. Hai Duong pH dao
dong tur 7,6:0,04 — 7,7+0,14; Hoa Binh tir 7,6+ 0,06 —
7,7+0,10 va Yeén Bai tir 7,5+0,60 — 7,8+0,00 (Hinh 1b).
Theo Lin C. K va Yi (2001) pH dao dong tir 6,5 - 9,0
duoc xem phu hop véi moéi treong ao nudi ca nude
ngot. Theo El-Sherif va ctv (2009) gia tri pH nudc tix
7-8 phtt hop voi nudi ca ro phi dé dat t6i vu hiéu suat
ting truéng va ty lé song. Tang trudng gidm, hé so
chuyén déi thitc an FCR ting khi pH ha xuéng 6
hoac ting lén 9. Mustapha va Atolagbe (2018) trong
14 ngay thir nghiém cho ty 1¢ chét cia ca ro phi
(Oreochromis niloticus) véi moi truong pH 1a 3, 4, 5
va 6 tuong tmg 1a 100%, 34%, 18% va 14% voi ca ro phi
truéng thanh; 100%, 44%, 22% va 12% v6i ca ro6 phi
con; 100%, 96%, 70% va 42% vo6i ca ro phi giong. pH
anh hudng dén doc tinh ctia ammonia. pH cang cao
thi doc tinh ctia ammonia cang cao. Thit nghiém trén
loai ca nudc ngot Golden shiner cho thdy ham lueong
gay chét LC50 trong 72 gio ctia N-NH; 1a 1,26 mg/L
& pH 7; 0,75 mg/L & pH 8 va 0,71 mg/L & pH 9.
Trong khi d6 calcium chloride (CaCly) co thé lam
giam doc tinh cia ammonia (Sink, 2010). Hién nay
c6 nhitng hé thong giam sat pH nuéc, khi gia tri pH
xudng thap hodc lén cao ngoai gi¢i han cho phép thi
may bom sé tu dong hoat dong dén khi pH tré vé gia
tri pht hop. Diéu ndy dam bao ca nuoi sé khong bi
stress vi pH thay déi ngoai gi6i han phu hop
(Fathurrahman va ctv, 2020).

Ham Irong DO: cac diém quan triac ving nudi ca
long dao dong tur 5,7+0,05 — 8,1+0,06 mg/L. Hai
Duong c6 DO thdp hon so voi cac vung con lai, tir
5,7+0,07 — 6,1£0,14 mg/L, Hoa Binh tir 5,7+0,03 —
7,4£0,32 mg/L va Yén Bai t 6,4+,05 — 8,1+0,06
mg/L. Ham luong DO c6 xu huong gidm vé cudi vu
nuodi, nguyén nhan do gia ting qua trinh phin hay
chét hitu co gay tieu hao oxy. Ham luong DO trong
nuoc viung nudi ca 16ng tai Hoa Binh, Yén Bai va Hai
Duong déu c6 gia tri phu hop theo QCVN 02-
22:2015/BNNPTINT (DO >4,0 mg/L). Ham luong
DO vung nudi ca long & Hai Duong thap hon do mat
do 1ong beé trong vung nudi nudi lon, ngudn nudc
song Kinh Thay chiu 4nh huéng béi nhiéu nguon
thai tir thuong ngudn va tac dong cda thay triéu, cé
nhitng thoi diém nuéc dung, luong nudc luu thong
kém lam gidam ham luong DO cuc bo (Hinh 1c).
Abdul Malik va ctv (2016) khuyén c4o nén cho ca ro
phi con an 4 lan/ngay vi toc do ting trudng, ty lé
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chuyén ddi thirc an ting dang ké & nhom ca cho an 4
lan/ngay so véi nhém cho an 1-2 lan/ngay. Cho an
nhiéu lan trong ngay cing 1a phuong phap duy tri
DO 6n dinh vi ca khong phai hoat dong manh trong
mot khoang thoi gian ngén va giam duoc luong thic
an thira ling xudng day, la nguodn chat hiu co s
dung DO dé phan huy.

Ham lrong COD: cac diém quan tric nudi ca
long c6 su bién dong 16n, dao dong tuir 0,8+0,00 —
15,2+2,55 mg/L. Hai Duong COD cao hon so voi cac
vung con lai, dao dong tir 0,8+0,00 — 15,2+2,55 mg/L,
Hoa Binh tir 2,0+0,69 — 7,5+4,89 mg/L va Yén Bai tu
3,2+0,00 — 12,5+2,89 mg/L. COD vung nuéi Hoa Binh
c6 gia tri ndm trong gioi han cho phép theo QCVNOS-
MT:2015/ BTNMT (COD < 10 mg/L). Yén Bai da s
cac dot quan tric cé gia tri thap va nim trong giéi
han cho phép, trir thang 7 co gia tri 12,5 mg/L, cao
gap 1,3 lan. Hai Duong cac thang 4, 6 va 7 gia tri
COD cao hon giéi han cho phép la 15,2 mg/L, 12,8
mg/L va 15,2 mg/L tuong ting va cao gap tir 1,3 - 1,5
lan so voi tiéu chuan (Hinh 1d). COD cao chii yéu do
nguon nudc séong chiu anh hudng ctia nhiéu ngudn
thai tir ddu nguon két hop voi dnh hudng chat thai
ndi tai ctia s6 lwong 16ng beé 16n trong ving.

Ham lrong N-NHj trong ving nudi ca long tai
Hoa Binh, Yén Bai va Hai Duong dao dong tu
0,000+0,001 - 0,031+0,013 mg/L. Theo ARMCANZ
(2000) N-NH, phu hop trong nuéi trong thily san
(NTTS) nuéc ngot 1a <0,03 mg/L thi cac mau quan
trac tai cac ving nuéi long hau hét co gia tri phit hop.
Ngoai trir mau quan trac thang 6 tai Hai Duong va
Hoa Binh c¢ gia tri cao x4p xi nguong va khong phu
hop (Hinh 1e). Theo Lawson (1995), NH; trong nudc
cao sé lam ting pH va NH; trong mau cua ca, co6 thé
gay tén hai dé€n mang, cac t€ bao mau, lam giam kha
ning van chuyén 6xy trong mau va tang nhu ciu 6xy
cua cac mo. Theo Timmons va ctv, 2002; Siikavuopio
va ctv (2009) cac san phdm chat thai dam khac nhau
ttr nudc tiéu va sy bai tiét phan, mot s6 chat thai chia
nito dugc tich lay tit nhitng manh vun hitu co ctia cac
sinh vat chét, thirc an thira 1a nguyén nhan tao thanh
NH;. Ham luong NH; khac nhau trong nuéc (thap:
0,13 mg/L, trung binh: 0,79 mg/L, cao: 2,65 mg/L)
gay ra cac phan tng khac nhau cta ca r6 phi
(Oreochromis niloticus). O néng @6 cao, hoat dong
cta dan ca tang dang ké, thé hién phan tng tim cach
thoat khoi moi truong khong phu hop. O ndng do
trung binh va thdp, dan c4 ctng nhau boi lén bé mat
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va xudng day, cudi cung tap trung & day. Diéu nay
cho thdy quan sat cac hoat dong khac nhau ctia dan
ca c6 thé du doan nhimg stress ma dan ca dang gip
phai Xu va ctv, 2005). Co huong lau (Vetiveria
zizanioides), mot thuc vat than thién voi méi truong
vi c6 dac tinh khong xam 14an, cé kha nang hap thu
kim loai ning cao. Loai cd nay c6 thé 4p dung trong
trong khu vuc nudi ca ro phi nuée thai nham hap thu
ham luong N va P c6 ngudn gdc tir cac chat 6 nhiém
httu co trong nuoc (Effendi va ctv, 2020).

Ham lirong N-NO;: cac diém quan tric ving nu6i
ca long co gia tri tir 0,004:£0,005 — 0,134+0,017 mg/L.
Trong d6, Hai Duong tir 0,015+£0,006 — 0,134+0,017
mg/L, cac thang 6, 8 va 9 vuot gidi han tir 1,4 — 2,7
lan theo QCVNO8-MT:2015/BTNMT (N-NO, < 0,05
mg/L); Hoa Binh tir 0,006+0,004 - 0,030+0,001 mg/1,
déu c6 gia tri nim trong gi6i han. Tai Yén Bai N-NO,
dao dong tuir 0,004+0,005- 0,066+0,057 mg/l, mau
thang 6 vuot gioi han 1,3 lan (Hinh 1f). Nitrite doc
doi voi c4, né pha vo nhiéu chirc nang sinh ly nhu
diéu hoa ion, ho hap, tim mach, noi tiét, bai tiét va
can tr& qua trinh van chuyén oxy trong mau. Doc
tinh N-NO, déi voi ca thay ddi dang ké va phu thuoc
vao cac yéu té nhu: pH, nhiét do, ion, nong do oxy,
thoi gian tiép xuc, loai ca, kich co ca va tudi va do
nhay cam cua ting ca. Ca ro phi Oreochromis
niloticus nho (4,4+1,50 g) chiu duwgc N-NO, hon ca
16n (90,7+16,43 g). Nong do N-NO, trung binh gay
chét trong 96 gi¢ doi voi ca nhé 1a 81 mg/L so voi 8
mg/L d6i voi ca lon. NaCl va CaCl duong nhu c6
hiéu qua trong viéc trc ché doc tinh N-NO, (Atwood
va ctv, 2001). B6 sung NaCl vao thitc an cho ca ro phi
khong anh huong dén mitc d6 cam nhiém voi S, iniae
hodc chitc nang mién dich nhung c6 lam gidm stress
voi N-NO, (Welker va ctv, 2012). Theo Boyd va ctv
(1998) chat luong nudc cho NTTS c6 N-NO, < 0,5
mg/1 duoc xem 1a tot, tir 0,5 — 2 mg/L dugc xem la
trung binh thi cAc mau quan tric trong ving nudi ca
long & Hai Duong, Hoa Binh va Yén Bai c6 chat
luong tot.

Ham lrong Sulfide. trong cac ving nudi ca long
dao dong tir 0,000+0,000 — 0,040+0,000 mg/L (Hinh
1g). Khi H,S tich tu duéi nén day cac thiy vic nuoc
ngot cht yéu 1a do qua trinh phan hiy cac hop chat
hitu co chita lvu huynh véi sy tham gia cta cac vi
khu4n yém khi. H,S duoc hinh thanh thuan loi trong
diéu kién nhiét do thdp va trong thiy vuc cé nhiéu
hop chat hitu co chtta luu huynh, 1am cho nuéc c6
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mui tring théi (Le Van Cat va ctv, 2006; Truong
Quoc Phuy, 2009). pH co lién quan dén cac dang ton
tai ctia Sulfide (H,S, HS va S%), dang tu do H,S thi rat
doc doi voi ca nhung phan ly thanh cac ion (HS va
S? thi chung khong doc, do do ti lé gitta dang ion va
dang trr do duoc chu y trong nuoéi trong thay san. Ti
lé H,S/t6ng Sulfide phu thudc vao pH va nhiét do.
Khi pH va nhiét d¢ ting thi ti l¢ H,S/téng Sulfide
giam. Theo Bonn va Follis, 1957 (trich dan béi Boy,
1990) thi & nhiét do 25-20°C, pH nudéc bing 6,8 thi
néng do H,S gay chét 50% ca sau 3 gio thi nghiem la
0,8 mg/1. pH bang 7 thi LCs-3 gio ctia khi H,S dai voi
ca Nheo bot 1a 1 mg/], ca tién truong thanh 1a 1,3
mg/I va 1,4 mg/1 d6i voi ca truong thanh. Dé tranh
su hinh thanh H,S can quén ly tét thic an, han ché
du thtra, khu vuc dat 1ong nuéi va 1ong nuéi phai
thoang dé tang oxy hoa tan trong nudc, tranh hién
tuong yém khi.

Ham lrong N-NH, cac diém quan trac c6 gia tri
dao dong tur 0,011+0,011 - 0,483+0,049 mg/L. Hai
Duong c6 N-NH, cao hon so v6i cac viing con lai, dao
dong tir 0,063+0,009 — 0,483+0,049 mg/L, Hoa Binh
tr 0,024+0,011 - 0,462+0,071 mg/L va Yén Bai tu
0,011+0,011 - 0,180+0,032 mg/L. N-NH, trong cac
dot quan tric bién dong manh nhung déu co gia tri
nam trong giéi han N-NH, <1,0 mg/1 theo QCVN 02-
22:2015/BNNPTNT (Hinh 1h). Ion NH, gian tiép gay
hai cho c4 do cac chat chuyén héa cé hai c6 ngudn
goc tir n6, nhu nitrite va chloramines ciing nhu do
axit hoa nuéc (Silva va ctv, 2013). N-NH, 1a nguon
dinh duong cho tdo phat trién, mat do tdo cao gay
thi€éu hut DO vé dém va sang som.

Gii tri P-PO; tai cac diém quan trac nhin chung
thap, dao dong tir 0,000+0,000-0,020+0,000 mg/L,
déu co gia tri nim trong giéi han cho phép theo
QCVNO08-MT:2015/BTNMT (P- PO,< 0,1 mg/L). Hai
Duong c6 ham luong P-PO, cao hon so v6i cac viing
con lai, dao dong tir 0,000+0,000 — 0,020+0,000 mg/L,
Hoa Binh tr 0,000+0,000 — 0,012+0,003 mg/L va Yén
Bai tir 0,000+£0,000 — 0,008+0,005 mg/L. P-PO, cac
dot quan trac bién dong manh cac thang 5 - thang 8
(Hinh 1i). P-PO, can thiét duoc bé sung dinh ky vao
ao nudi dé duy tri su 6n dinh va phong pht cta téo.
P-PO, trong ao chu yéu tir thttc an va phan bon, & mot
s6 khu vuc cta séong c6 ham luong P-PO, cao do
thdm thau tir dat nong nghiép. P-PO, tich liy trong
dat day ao theo thoi gian, thuong lién két véi cac hop
chat canxi, sit va nhom va duoc hap phu vao cac chat
hitu co.
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Hinh 1. Bién dong cac thong sé thity ly héa va Streptococcus sp. trong nueéc viing nudi ca 1éong
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3.2. Mat @6 tao doc

Ving nuéi ca long tir thang 4 dén thang 10 nam
2019 da xac dinh duoc 02 loai tdo doc hai la:
Microcystis aeruginosa va Microcystis botry tai Hoa
Binh va 01 loai tao Microcystis botry tai Yén Bai.
Khéng phat hién tdo doc hai trong ving nudi Hai

Duong. Mat do tao Microcystis aeruginosa va
Microcystis botry tai Hoa Binh c6 gia tri 5 x 10?th/L
va 1,25 x 10® - 5 x 10* th/L tuong tmg. Mat do tao
Microcystis botry tai Yen Béi dao dong tir 10° — 7 x
10° tb/L. Mat do cac loai tio xac dinh duoc déu thap
hon gi6i han canh bdo 1,5 x 10°tb/L (bang 3).

Béng 3. Mt do téo doc (th/]) tai viing nudi c4 16ng va c4 1o phi

Tinh Loai tao Théng
4 5 6 7 8 9 10
o Microcystisaeruginosa - - - - 500 500 -
Hoa Binh
Microcystis botry 50,400 | 23,000 | 26,000 | 6,000 | 1,250 | 2,000 | 1,250
Yén Bai Microcystis botry 3,520 6,000 7,000 | 3,000 | 1,500 | 1,500 | 1,000

Tao lam Microcystis aeruginosa la mot trong
nhimg loai tdo lam c6 thé san sinh doc to
Microcystin - gay ngd doc gan. Dong thoi
Microcystis aeruginosa va Microcystis botry con gay
hién twong nd hoa trong thdy vuc nudc ngot, lam
thay ddi 1am sang ciing nhu stress cho sinh vat thay
sinh. Quan tric vé c4 chét trong ao va hd &
Bangladesh cho thdy mang ca nhot nhat va hién dién
s6 luong 16n cac loai A flos-aquae va M. aernginosa.
Phan tich rudt ca chép bac, ca r6 phi va ca catla cho
thdy su hién dién cta 49,1, 43,5 va 19,3% A. flos-aquae
va 30,4, 38,3 va 9,7% M. aeruginasa, tuong (ng trong
téng s6 thuc vat phu du da tiéu thu. Vao ngay ca
chét, nong do P-PO, cao (9,5 mg/L), nhiét do nuodc
cao (31°C) va néng do oxy hoa tan thap (0,95 mg/L).
Két luan ca chét do thiéu oxy hodc doc t6 do vi
khué4n lam tiét ra hoac do su két hop ctia ca hai (M.
A. S. Jewel va ctv, 2003). C4 bi nhiém tdo doc M.
aeruginosa di chuyén cham chap va gidam phén xa
trong giai doan mudn cta thoi ky phoi nhiém.
Glucose huyét tuong, cortisol, T4, creatinine va AST
ting so v6i nhom khong bi nhiém (Marzouk va ctv,
2013). Su tich liy doc t6 saxitoxin tit tdo doc trong
cac mau gan va co clia ca ro6 phi (Oreochromis
niloticus) c6 thé giam bang xt ly nudc sach, cai thién
sur an toan cua ca roé phi cho nguoi tieu dung (Galvao
va ctv, 2009). Can thiép véi tdo O. danica véi mat do
ter 9,9 dén 16.5 x10* té bao/cm® da 1am mat do tado M.
aeruginosa gidm ro rét sau 6-8 ngay. Xt ly bang
Potassium permagnate lam giam nhanh chong mat
do M. aeruginosa xuoéng gan bing khong sau 15
ngay. Hop chat Quinones con doc hon véi M.
aeruginosa, voi nong do tuong ty mang lai hiéu qua
nay trong vong 6 ngay (Kumar va Sinha, 2014).
Chinh ca 16 phi (Oreochromis niloticus) cing c6 thé
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1a mot trong nhimg d6i tuong c6 thé ding dé khong
ché tdo lam Microcystis aeruginosa trong nuoc (Lu
va ctv, 2006).

3.3. Streptococcus sp. trong nuéc

Vi khuin Streptococcus sp. trong mau nudc
ving nuéi ca 1ong tai Hai Duong chi phat hién trong
cac dot quan trac thang 5 va thang 6, mat do tir 3,7 x
10! - 5 x 10! cfu/mL. Ving nuéi Hoa Binh, da xac
dinh duoc vi khuan Streptococcus sp. trong cac dot
quan trac thang 4, 7, 8 va 9 v6i mat dao dong tir 2,2 x
10! - 1,2 x 10? cfu/mL. Vung nudi Yén Bai cac dot
quan tric thang 4, 6 va 9, mat do tir 2,4x10! — 5,3x10"
cfu/mL (Hinh 1k).

Streptococcus 1a mot giong vi khuidn gram
duong bao gém mot s6 loai gay bénh nghiém trong
cho nhiéu vat cht khac nhau. Mot s6 yéu to gay
stress lien quan dén sy bung phat ctia vi khuédn
Streptococcus bao gdbm nhiét do nuoc cao va thap, do
min va do kiém cao, ndng do oxy hoa tan thip, nong
d6 ammonia hodc nitrite cao, mat do tha cao, ciing
nhu cac tac dong tr cham soc hodc thu hoach
(Chang va Plumb, 1996). Nhiém trung Streptococcus
& c4 c6 thé gay ra ty lé tr vong cao (>50%) trong
khoang thoi gian tir 3 dén 7 ngay. Tuy nhién tinh
trang ciing c6 thé kéo dai trong vai tuan va chi co vai
con ca chét modi ngay. Trieu ching lam sang ca
nhiém bénh 1a hanh vi boi bat thuong, xoan dc hoic
quay. Tuy nhién, khong phai tit cd c4 nhiém bénh
déu nhu thé.

bé phong bénh Streptococcus can: a) duy tri
chat luong nuoc tot; b) cung cip dinh duong hop ly;
¢) gitt moi truong sach s€; va d) cach ly ca moi trude
khi thém tha bu. Bénh cing c6 thé phong bang
vaccine. Khi ca nhiém bénh co s& nuéi can tham van
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y kién chuyén mon dé xt ly bang loai khang sinh Két qua phan tich tuvong quan gitta cac thong so
phu hop (Yanong va Francis-Floyd, 2002). modi truong duogc thé hién trén bang 4.

3.4. Tuong quan giira cac thong s8 moéi truong

Bang 4. Két qua phan tich twong quan Pearson correlation giita cac thong s6 moéi truong
Thong s6 DO | N-NH, N-NO, H,S COD |N-NH, |P-PO, | TD [Strep
Pearson 2196 | 031 -012 2092 | -007 | 031 | 289% | 213 |-095
- Correlation
b Sig. (2-tailed) | ,088 | 789 916 427 949 | 792 | 011 | 063 | 413
N 77 77 77 77 77 77 77 7| T
Pearson 1| -422%% | .466%* | -381** |-555%* |.526%* |-340** |-321%* |- 093
DO Correlation
Sig. (2-tailed) 000 000 001 000 | ,000 | 002 | 004 | 421
N 77 77 77 77 77 77 7| T
Pearson 1 360%* | 451%* | 336** |.890** |,353** | 165 |,092
N- Correlation
NH,; | Sig. (2-tailed) 001 1000 003 | ,000 | ,002 | 152 | 426
N 77 77 77 77 77 7| T
Pearson 1 345%* | 357%* | 513%* | 3g5%* | 123 | 210
N- Correlation
NO; | Sig. (2-tailed) 1002 001 | ,000 | 001 | 287 | ,067
N 77 77 77 | 7 7 | 77
Pearson 1| ,625%* |,547** | 183 | 511** | 122
S Correlation
2 Sig. (2-tailed) 000 | ,000 | ,110 | 000 |,289
N 77 77 77 7| T
Pearson 1 |434** | 254* | 514%* | 019
Correlation
COD —— :
Sig. (2-tailed) 000 | 026 | ,000 |,873
N 77 | 77 7 | 77
Pearson .
« Comobtio 1 |,553 141 | 001
NH," | Sig. (2-tailed) 000 | 222 | 433
N 77 7| T
Pearson 1| 172 |08
P- Correlation
PO | Sig. (2-tailed) 136 | 678
N 77 | 77
Pearson
TP Correlation 1 ~025
Sig. (2-tailed) 829
N 77

Ghi chu: TD- Tio doc; Strep- Streptococcus ts
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Két qua phan tich théng ké cho thay ham luong
oxy hoa tan co twong quan nghich (P<0,01) véi cac
thong s6 N-NH,, N-NO,, H,S, COD, N-NH,, P-PO,,
tao doc. Ham luong H,S va COD c6 tuong quan

A Phep chieu cac bien tren mat phang nhan'to ( 1x 2)

35
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thuan voéi mat do tdo doc (P<0,01). Cac thong s6 N-
NH;, N-NO,, H,S, COD, N-NH,, P-PO, c6 twong quan
thuén v6i nhau (P<0,01).

B Phep chieu cac bien tren mat phang nhan to ( 1x 2)
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Hinh 2. Phan tich thanh phédn chinh (Principal Component Analysis) c4c yéu t6 méi trudéng

Phan tich thanh phan chinh cac yéu t6 moi
truong cho thay: cac thang 5, 6, 7, 8 va 9 c6 chat
lwong moi treong nudc kém hon so voi cac thang 4, 5
va 10. Nhiét ¢o, N-NO,, COD va tdo doc cé xu hudéng
tang trong cac thang 7, 8 va 9 (Hinh 2A). Trong khi
d6 ham luong H,S, N-NH; va N-NH, c6 xu huéng
tang trong thang 6. Cac thang 6, 7, 8 va 9 la cac thang
¢6 nhiét do cao, qua trinh phan hity cac chat hiru co
dién ra manh. Thém nita luong thic an cho ca ciing
duoc gia tang trong cac thang nay, dan dén moi
truong chuyén bién xau.

Hinh 2B cho thiay moéi truong nudéc cac diém
quan trac tai Hai Duong c6 chat luong x4u hon so véi
Hoa Binh va Yén Bai. Cac chi tieu N-NH;, N-NO,,
H,S, COD, N-NH, va tao doc tai Hai Duong cao hon
so v6i Hoa Binh va Yén Bai. Mat d6 nuoéi day dac tai
Hai Duong va nguédn thai sinh hoat 12 nguyén nhan
dan dén hién tuong nay.

4. KET LUAN

Moi truong nudc ving nudi ca 16ng trén song tai
Hai Duong c6 cac thong s6 COD vuot nguong vao
thang 4, 6 va 7; N-NO, vuot ngudng vao thang 6, 8 va
9; N-NH; vuot nguong vao thang 6. Ham lwong COD,
N-NO, va N-NH, cao do nguén nudc song chiu anh
hudng ctia cac nguodn thai tir dau ngudn két hop voi
chat thai noi tai viing nuéi do s6 luong long bé 16n.

Mboi truong ving nuéi ca 1ong trén ho chia Yén
Bai c6 thong s6 N-NO, vuot nguong vao thang 6 va
COD vuot nguong vao thang 7. Cac thong s6 nhiét
do nuéc, DO, pH, COD, N-NH,, P-PO,, sulfide, N-
NO, va N-NH, trong viing nudi ca long trén ho chua
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tai Hoa Binh déu c6 gia tri phu hop cho NTTS. Mat
do tao doc va Streptococcus sp. trong vung nuodi ca
long tai Hai Duong, Hoa Binh va Yen Bai déu thap,
khong dnh huéng x4u dén moi truong va ca nuoi.
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ENVIRONMENTAL EFFECTS OF FRESHWATER CAGE CULTURE IN THE SOME PROVINCES OF
NORTH VIETNAM

Nguyen Thi La, Nguyen Huu Nghia, Pham Thai Giang
Summary

Cage culture of freshwater fish on rivers/lake in Hoa Binh, Yen Bai and Hai Duong yielded 3,068 tons, 8,500
tons and 16,500 tons in 2019, respectively. This farming system accounts for 40.9%; 80.1% and 19.9% total of
aquaculture production in Hoa Binh, Yen Bai and Hai Duong and highly contributed to the local economic.
However, cage culture may cause water pollution around the aquaculture area and downstream areas. The
pollutants induced by aquaculture activity include food residue, waste from fish and people living on farm,
drugs and chemicals used for disease prevention and treatment. Water environment monitoring activities
were carried out in cage culture areas in Hai Duong, Yen Bai and Hoa Binh from april to october, 2019. The
result showed that COD exceeded the threshold in april, june and july; N-NO, exceeded the threshold in
june, august and september; N-NH, exceeded the threshold in june in Hai Duong. N-NO, exceeded the
threshold in june and COD exceeded the threshold in july in Yen Bai. The Pearson correlation analysis
result shows that Dissolved oxygen was neative correlation with N-NH;, N-NO,, H,S, COD, N-NH,, P-PO,
and harmful algae bloom; H,S and COD were positive correlation with harmful algae bloom (P<0.01); N-
NH,, N-NO,, H,S, COD, N-NH,, P-PO, were positive correlation to each others (P<0.01).

Keywords: Hoa Binh, Hai Duong, Yen Bai, cage culture.
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