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Tom tat: tit:

Nghlen clru nay tong hop va phan tich nhu’ng két qua quan tric mot ) thong s0 moi truong nudc co ban la nguon
cAp nudi tdm nwoc lo tai mot sé tinh mién Bic trong giai doan 2017-2021 nham danh gia va tim ra quy luit bién
dong, tir d6 dwa ra cic khuyén cio phit hop cho cic bén lién quan. C6 7 thong 50 m01 trwong nwéc dwge phan tich
va danh gia bao gom nhiét do nu’0’c, oxy hoa tan (DO), do man, pH, d¢ kiém, nhu ciu oxy héa hoc (COD), nitrite
(N-NO,) véi tan suit quan tric 2 lan/thang, thoi gian quan tric 10 thang/nam, tai 13 diém quan tric nguon cap nudi
tom nudce lg thuge 6 tinh: Nam Dinh, Nghe An, Ha Tinh, Quang Binh, Quéing Tri va Thua Thlen Hué. Két qua cho
thay, nhiét do nwéc thap diu nim, tang din va dat cao nhit vao thang 6, sau do giam din vé cudi nam. Nhiét do bién
dong manh giai doan diu nim va cudi nim va cé xu huéng tang din tir Bic vao Nam. DO ¢6 xu huéng giam dén tir
dau nam dén cudi nam. Do man thap hon vao mua muwa, dic biét & Nghé An va Quéang Trij so v6i cac tinh con lai. P9
pH va do Kkiém co' ban nim trong nglr(rng phu ho'p cho nudi tém nuwéc lo’ COD ¢ Ha Tinh va Nam Dinh, NO, 6 Nam

Pinh thwong xuyén cao, thé hién ngudn nwdéc cap bi 6 nhiém hiru co cin ¢b giai phap khic phuc lau dai.

Tir khéa: nudi tom nwéc lo, quan tric, thong s méi truong nwéc.

Chi s6 phén loai: 4.5

1. M6 dau

Nudi trong thuy san (NTTS) déng vai trd quan trong trong
nén kinh té cta nudc ta, trong d6 tom thé chan tring 1a mot
ddi tugng nuodi chinh tap trung & céc tinh/thanh phd ven bién
Quang Ninh, Hai Phong, Thai Binh, Nam Dinh, Thanh Hoa,
Nghé An, Ha Tinh, Quang Binh, Quang Tri va Thua Thién
Hué. Tuy nhién, hién nay méi trudng nudi thuy san ¢ cac ving
NTTS chu lyc dang bi suy thodi va c¢6 chiéu hudng gia tang,
kho kiém sodt véi cac nguyén nhan nhu 6 nhiém ngudn nude
do nudce thai sinh hoat, néng nghiép va cong nghiép, ciing nhu
hoat dong NTTS khong ngimg phat trién da lam gia ting dich
bénh thay san. Két qua quan tric NTTS hang nim cho thay,
moi truong vung NTTS trong diém ¢ céac tinh khu vyc phia
Bic Van ton tai nhiéu mdi nguy anh huong dén smh trudng va
phat trién ciia dong vat thuy san nhu cac thong sd vuot ngudng
cao. Nude ta nim trong ving khi hau nhiét doi gié mua, chiu
tac dong 16n cua bién dbi khi hau. Thoi tiét trong nhing ndm
gén day va du bao trong thoi gian toi co nhidu bién dong
bat thuong, anh huong 16n dén hoat dong cua nganh NTTS.
Nhiéu van dé vé moi truong va bénh de doa dén ning suat,
san lugng nganh NTTS, bao g0m sy bién dong vuot ngudng
cua cdc thong s6 nhiét do, do man, do klem  N-NO,, N-NH,,
P-PO,, TSS, COD. Mau nudc ngudn cip van phat hlen cac
tac nhan gdy bénh nguy hiém nhu virus hoi chimg dom trang
(WSSV), Vp AtPND va Enterocytozoon hepatopenaei. Be dap
tmg kip thoi yéu cu chi dao va diéu hanh san xuat trong

*Tac gia lién hé: Email: nghia@rial.org
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NTTS, Bo Nong nghiép va Phat trién Nong thon da giao Vién
Nghién ctru NTTS I thyc hi¢n nhiém vu quan trac moi truong
nude nudi mot sé ddi tugng thuy san chu lyc & khu vye mién
Bic, nham kip thoi canh bao va khuyén cao nhitng yéu to moi
truong bét loi cho d6i tuong nudi va sy c6 mat cua tac nhan
gay bénh trén dbi twong thuy san nudi, gitp co so NTTS ¢6
bién phap phong tranh kip thoi, dap Gng yéu cau chi dao va
diéu hanh san xuat ciia co quan quan ly. Bén canh d6, chuong
trinh quan tric phuc vu NTTS con xdy dung co sé dit liéu vé
chat lugng moi truong va tinh hinh dich bénh phuc vu cong
tac luu tri, cung cip trao ddi thong tin, 1am co s& cho viée
danh gia, du bao dién bién moi truong va dich bénh trong
NTTS. Dit liéu quan tric méi trudng va bénh thity san con co
vai trd quan trong dé cac co quan chirc ning & cac linh vyc
khéc nhau str dung 1am co s¢ danh gia va ra quyét dinh khi co
cac sy ¢d moi truong xay ra.

Nhi¢m vu dugc thuc hién hang nam tai mét s6 tinh mién
Béc voi cac dbi twong nudi duoc quan tric 1a tom nude lg,
ngao, hau, ¢4 ro phi, ca 16ng. S6 lwong diém, thong sd va tan
suat quan tric c6 diéu chinh hang nam. Ket qua quan tric s
dung dé canh bao va khuyén céo nhiing yéu t6 moi truong bat
loi cho ddi tuong nuodi va sy ¢c6 mat cua tac nhan gay bénh
trén ddi tuong thily san nudi, giup nguoi nudi ¢ bién phap
phong tranh kip thoi va dap tng yéu cau chi dao, diéu hanh
san xuat clia co quan quan ly ba c6 mot sO nghién ctu trudc
day tong hop va phan tich két qua nhiém vy theo timg nam,
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Abstract:

This study synthesised and analysed water environmental
parameters data of water supply of brackish water shrimp
farming in Northern Vietnam over 5 years from 2017 to 2021
to find out the changing patterns of the parameters, thereby
making appropriate recommendations for stakeholders. There
were 7 analysed and evaluated water environment parameters,
including water temperature, dissolved oxygen (DO), salinity,
pH, alkalinity, chemical oxygen demand (COD), nitrite (N-
NO,), with monitoring frequency of 2 times/month, 10 months/
year at 13 monitoring locations for brackish water shrimp
farming in 6 provinces: Nam Dinh, Nghe An, Ha Tinh, Quang
Binh, Quang Tri, and Thua Thien Hue. Water temperature
was low at the beginning of the year, gradually increased to the
highest level in June, then gradually decreased to the end of
the year. The temperature fluctuated strongly at the beginning
and end of the year and tended to increase gradually from the
North to the South. DO tended to decrease from the beginning
of the year to the end of the year. Salinity was lower in the
rainy season, especially in Nghe An and Quang Tri, compared
to the others. The pH and alkalinity levels were suitable for
brackish shrimp farming. COD in Ha Tinh and Nam Dinh,
NO, in Nam Dinh were often high, indicating that the supply
water was contaminated with organic matter and needed a
long-term solution.

Keywords: brackish water shrimp farming, monitoring, water
parameters.

Classification number: 4.5

tuy nhién viéc phén tich dién bién moi truong ngudn nudc cap
nudi tom nudc g trong nhiéu nam chua duoc thue hién. Vi
thé muc tiéu cta nghién clru ndy 1a phan tich, so sanh sy bién
dong cua cac thong s6 moi truong nudce co ban trong 5 ndm
qua G nguon cap nudi tom nudc lg tai mot s6 tinh mién Bic
dé tim ra quy luat bién dong cac thong s do, tir do dua ra cac
khuyén cdo cho to chirc va ca nhan tham gia NTTS ciing nhur
cac co quan quan ly.
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2. Phuong phap nghién ciiu
2.1. Chon diém quan tric

Piém quan tréc duogc chon thude vung nudi thiy san tap
trung, dai dién vé dién tich, san luong, thuong xay ra dich bénh
hoic ¢6 nguy co 6 nhiém moi truong; ving quan trac phai phuc
vu loi ich cho cong dong Piém quan tric thudc cac 'song hodc
ngudn nude cp truc tiép vao ving nudi; co tinh on dinh va
dai dién cho toan vung; xac dinh dugc toa do va danh dau trén
ban d6. Cac diém quan tric khong trang lap véi cac chuong
trinh quan tric moi trudng khéac cua Trung wong va dia phuong
(hinh 1, bang 1).

Khammouane

SEVERDELGE

Hinh 1. Ban dd cac diém quan trac dinh ky phuc vu nuéi tdm nwéc g,

Bang 1. Dia diém, thoi gian quan trdc ngudn nwéc cap ving nudi tom
nwoc lo.

STT  Diém quan tric Toa d9 Thoi gian
1 Quét Lam, Giao Thity, Nam Dinh 20.183718,106.361037 2017-2021
2 Hai Chinh, Hai Hau, Nam Dinh 20119703, 106304792 2017-2021
3 Quynh Bang, Quynh Luu, Ngh¢ An 19.184829, 105.715998 2018-2021
4 Quynh Lién, Hoang Mai, Nghé An 19.191252, 105.722760 2018-2021
5 Xuin Pho, Nghi Xuan, Ha Tinh 18.693056, 105.791359 2017-2021
6 Ho B9, Loc Ha, Ha Tinh 18.414960, 105.890051 2018-2021
7 Ky Ha, Ky Anh, Ha Tinh 18.086999, 106.334698 2018-2021
8 Nhit L¢, Quang Binh 17.609037, 106.550648 2017-2021
9 Song Gianh, Quang Binh 17.571889, 106.569051 2017-2021
10 Trung Hai, Gio Linh, Quang Tri 16.994511, 107.082706 2017-2021
11 Hién Thanh, Vinh Linh, Quang Tri 17.010626, 107.064172 2017-2021
12 ThuinAn, Pht Vang, Thira Thién Hué 16.543708, 107.617387 2017-2021
13 Lang C6, Phi Lgc, Thira Thién Hué 16.225890, 108.087017 2017-2021




2.2. Théng so va tan sudt quan trac

Nhiém vu trién khai quan tric 26 thong s6 méi truong
nuée va bénh. Thong sb va tan sudt quan tric dugc didu
chinh qua cac nam. Trong khu6n kho nghién ctru nay, ching
t6i phan tich 7 thong s6 moi trudng nudc co ban cho nudi
tom nudc 1g bao gém: nhiét d¢ nudc, 6xy hoa tan (DO), do
man, pH, do kiém, nhu cau oxy hoa hoc (COD), nitrite (N-
NO,). Tan suat quan tric 2 lan/thang, thoi gian quan tric 10
thang/nam, tr nam 2017 dén nam 2021. Mot s diém c6 thé
c6 thoi gian quan tric ngin hon tily theo timg nam.

2.3. Phwong phdp thu va bio quin méu

Thu mau nudc nguén c?ip cac khu vuc nu6i tom nudce lo
theo TCVN 6663-6:2018. Thu mau nudc bién cip cho cac
khu vuc nudi tom trén cat theo TCVN 5998:1995. Bao quan
mau nuée theo TCVN 6663-3:2016.

2.4. Phwong phdp phan tich méau

Nhiét d6 nude, DO, pH do bang may YSI Pro 1020 (M¥).
Do min do bang khuc xa ké. P9 kiém do bing SMEWW
2320 B:2011, N-NO, do bang SMEWW 4500-NO, B:2011,
COD do bang SMEWW 5220 C:2011.

2.5. Phwong phap phdn tich s0 liéu

S liéu quan tric duoc tong hop va phan tich theo thoi
gian va khong gian. Trong khuén kho nghién ctru nay, dé
c6 mot cai nhin tong quan vé bién dong cac thong sé moi
truong nude, sd liéu thoi gian duoc tong hop theo thang
hodc nam, sb liéu khong gian dugc téng hop theo tinh. Dit
lidu duoc xir Iy va phén tich thong ké mé ta bang cong cu
Pivot table cua phﬁn mém Excel. Phén tich sy khéc biét vé
bién dong gia tri trung binh cia cac thong s gitra cic nim
dugc thyc hién bing md hinh hdi quy tuyén tinh trén phan
mém XLSTAT 2021, p<0,05 dugc xem la c6 y nghia.

3. Két qua va ban luan
3.1. Nhi¢t dp nwéc

Nhiét d6 thich hop cho cac loai thily san nudc am 1a 25-
30°C [1]. Theo Chanratchakool (1995) [2] va J. Wyban va cs
(1995) [3], khi nhiét d6 16n hon 33°C hay thap hon 25°C thi
kha ning bat mdi ctia tom giam 30-50%, tom s& giam hoat
dong tao diéu kién cho mam bénh tin cong. Pdi v6i tdm nhod
(<5 g/ca thé), nhiét d6 t&i wu 1 30°C, trong khi d6i véi tom
truong thanh, nhiét do toi uu 1a khoang 27°C. Khi nhiét do
ao thap hon 23°C va cao hon 30°C thi téc do sinh truong
va stc an s€ giam. Gidi han nhiét do cho sy sinh trudng cua
tom thé chan tréng theo E.M. Christopher (2008) [4] dao
dong 14,5-35,0°C.
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Hinh 2. Nhiét dé nwéc trung binh ndm nguén cap viing nudi tém nwéc lo
giai doan 2017-2021 gop theo tinh.

Két qua hinh 2 cho théy, nhiét do trung binh cac nam
tai cac diém quan tric nudc cip ving nudi tom nude lo dao
dong 24,73+4,81°C (Nam Dinh, 2018) dén 29,94+2,50°C
(Ha Tinh, 2017). Nhiét d¢ trung binh cua tat ca cac diém
trong toan bg thoi gian nghién ctru 1a 27,48+3,95°C, cao
nhit 34,2°C, thip nhit 12,1°C. Nhiét d¢ trung binh tai cac
diém quan tric ctia Thira Thién Hué, Ha Tinh, Nam Dinh,
Ngh¢ An, Quang Binh va Quang Tri trong giai doan nghién
ciu twong Ung la 28,12+3,97, 27,42+4,00, 27,0143,93,
27,24+3,62, 27,55+4,12 va 27,52+3,89, khong cd su khac
biét c6 ¥ nghia thong ké vé nhiét do trung binh giita cac
tinh. Nhiét d6 trung binh cia tat ca cac diém quan tric nim
2017, 2018, 2019, 2020 va 2021 tuong ung la 29,58+2,25,
25,65+4,92, 27,26+3,40, 27,76+3,45 va 27,86+4,13°C. Co
su khac biét co y nghia thong ké vé nhiét do trung binh
hang nam cia cac diém quan tric gitra 2018, 2019, 2020,
2021, 2017 (p<0,0001). Gia tri trung binh nhiét d¢ twong tac
gitta bién thoi gian va tinh khac biét c6 ¥ nghia thong ké 1a 8
nhom/28 t6 hop (p<0,0001).
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Hinh 3. Nhiét do trung binh theo thang nguén cap ving nuéi tém nwéc lo
giai doan 2017-2021.

Nhiét do bién dong theo quy luat thap nhét vao ddu nam
tang dan Ién dat cao nhat vao thang 6 sau d6 giam dan dén
cuoi nam. Nam 2018 va 2021 c6 su chénh 1éch nhiét do 16n
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hon trong thoi gian dau ndm va cudi nim so voi cac nim
2017, 2019 va 2020. Nhiét d6 nudc ngudn cap trong cac
thang dau nam thap, dic biét trong thang 01 chi dao dong
17,09-22,37°C (hinh 3). Nhiét d¢ thip va bién dong manh
giita thoi gian ddu nam trude va cudi nam sau khong theo
quy luat da anh hudong dén ké hoach du bao vé thoi gian bt
diu mua vy nudi. Do do, ngudi nudi can ¢ cac bién phap
du phong nhu xdy dung thém hé thong wong nudi tom trén
bé xi mang két hop trong nha, ¢ giai doan déu tai thoi diém
dau nam trude khi dua ra ao nudi, hodc lii ké hoach bat dau
vu nuoi ra thang 2-3, khi nhiét d6 nudc cao va on dinh.

Muia déng ¢ mién Bic nhiét do thuong thip nim ngoai
khoang thich hop cho tém nuéi, vi thé viéc duy tri ao sau
nude dé on dinh nhiét do 1a can thiét. Nhiét d co anh hudong
dén cac qua trinh sinh hoa xay ra trong nudc, nhiét do cu
tang 10°C thi phan mg sinh hoc ting gip doi. Dicu nay
cling ¢6 nghia sinh vat trong nudc s€ su dung lugng Oxy
gap doi & 30°C so vai 20°C [1]. Nhiét do tang 28 1én 34°C
s& 1am giam kha ning mién dich va sirc dé khang. Trong khi
do6, nhiét do giam dén tir 28 dén 20°C khong lam giam kha
nang mién dich va d& khang cua tom ddi véi vi khuan [5].
Céc diéu kién t6i uu dé tdm nudi co trong lugng tdi da luc
thu hoach, ty 1¢ chuyén doi thirc an FCR thap nhat, toc do
tang truong nhanh 1a nhiét d6 27,25°C két hop voi nudce co
do man 25,5%o [6]. Enzyme tiéu hoa c6 hi€éu qua hoat dong
khac nhau dudi cac didu kién nhiét do khac nhau. Nghién
cuu cho théy, khi nhiét d giam lién tuc tur 28 Xuéng 20°C
hoac thép hon thi can giam lugng thirc an, vi hiéu nang hoat
dong cia enzyme tiéu hoa giam [7], tuy nhién thi nghiém
lam lanh tir 28 xudng 13°C va sau d6 lam 4m lai 28°C cho
théy, tom thé chan tréng c6 thé thich nghi véi mot muc do
dao dong nhiét do nhat dinh bang cach ty diéu chinh [8].

Két qua quan tric cho thdy, nhiét do tai cac diém quan
trac kénh cap ving nudi tém nudc lo co ban phi hop cho
su phat trién cua tom. Mic du vay, nhiét d¢ nudc giai doan
dau nam va cudi nam thap anh huong dén sy phat trién cia
tom. Pay 1a giai doan c6 nhiét do bat loi nhat dbi voi nudi
t6m & khu vire mién Bic ma cic co sé nudi can co giai phap
dé nang nhiét.

3.2. Ham luwgng oxy hoa tan (DO)

DO 1a mét trong nhing yéu t6 quan trong anh huong
dén tang truong va sie khoe ciia tom nudi. N6 cling 1a mot
yéu t6 quan trong dé sinh vat séng dudi nude ton tai va phat
trién. Do hoa tan cia Oxy trong ty nhién phu thudc vao cac
dac tinh vat 1y, hoa hoc va cac hoat dong sinh hoa trong
nude. Oxy hoa tan thip co thé lam giam hoat dong kiém
an, tham chi gay chét cac sinh vat sdng dudi nude. DO didu
chinh céc qua trinh sinh hoa khac nhau ctia chét lugng nudc,
chang han nhu qua trinh nitrat hoa, khir nito va phan huy
hop chét hitu co.
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Hinh 4. Ham lweng DO trung binh hang ndm ngudn cép ving nudi tém
nwéce lo giai doan 2017-2021 gop theo tinh.

Gia trj DO trung binh nam tai cc tinh nghién ctru nim
trong khoang 4,57+0,39 mg/l (Nghé An, 2021) dén 6,891, 13
mg/l (Quang Binh, 2021) (hinh 4). Gia tri DO trung binh ngudn
cap giai doan 2017-2021 tai cac diém quan trac 1a 5,48+0,86
mg/l. DO trung binh tai cac diém quan tric cta Thira Thién
Hué, Ha Tinh, Nam Dinh, Nghé An, Quang Binh va Quang Tri
trong giai doan nghién ctru twong ung la 5,62+0,82, 5,55+0,69,
5,19+0,55, 4,89+0,72, 6,18+£1,10 va 5,33+£0,64 mg/l, c6 sy
khac biét co y nghia thong ké vé DO trung binh theo nhém
tinh Ngh¢ An, Nam Dinh, Quang Tri, Ha Tinh, Thira Thién
Hué, Quang Binh (p<0.0001). DO trung binh hang nim 2017,
2020 va 2021 twong (rng 1a 5,08+0,46, 5,47+0,72 va 5,68+1,04
mg/l. C6 su khéc biét co ¥ nghia thong ké vé DO trung binh
hang ndm cia cac diém quan tric giita nam 2017, 2020, 2021
(p<0,0001). Gia trj trung binh DO twong tac giita bién thoi gian va
tinh khac biét co y nghia théng ké 13 9 nhoém/17 t6 hop (p<0,0001).
Mic du gid tri DO trung binh vin & mirc cao hon so véi ngudng
canh bao (<35 mg/1), tuy nhién ciing co nhung thoi diém thap
hon nén van can dugc tiép tuc quan tric dé cé giai phap xir 1y.

Ham luong DO trong nudc ngudn cip nim 2020 va 2021
nhin chung khong c6 sy bién dong 16n trong thoi glan tir thang
1-10. Ham lugng DO trung binh tai cac diém ngudn cip giam
dan tir dau ndm dén cubi nam (hinh 5).
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Hinh 5. Ham lwong DO trung binh theo thang ngudn cap viing nudi tém
nwéc lo giai doan 2017-2021.



3.3. D§ mén

Theo C.E. Boyd va cs (1998) [1], tdm thé chan tréng va
tom st ¢6 thé thich nghi véi d6 man 1-40%, tuy nhién phu
hop nhat trong khoang 20-25%o. Theo W.M. Wanninayate
va cs (2001) [9], 6 min tdi wu cho sy sinh truéng va phat
trién ctia tom 1a 15-25%o. Theo P. Chanratchakool va cs
(2003) [10], tdbm nudi c6 d6 man cao hon 30%o dé nhiém
mam bénh, dic biét 1a bénh dém tréng va dau vang, & do
man thap thi bénh it xay ra nhung d6 man khong nho hon
7%o. Néu d6 man thép hon tom d& bi coi, mém vo, ty I¢ séng
thép. Khu vuc ven bién Bic Bo va Béc Trung B6 do c6 dia
hinh da dang phtic tap, c6 ving chiu anh huéng rat 1on tir
ngudn nude ngot tir ndi ddng do ra bién, nguoc lai c6 ving
lai chiu anh hudng nhiéu bi ngudn nude min do thiy tridu
va nude bién nén do man cac diém quan tric co su khac
nhau dang ké.
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Hinh 6. D6 man trung binh hang ndm nguén cap viing nuéi tém nwéc lg
giai doan 2017-2021 gop theo tinh.

D6 man trung binh ngudn cip ving nudi tom nudc lo
ctia cic tinh nghién ctru 1 20,54+9,42%o, thap nhit 0%,
cao nhat 39%o. PO man trung binh cta cac tinh theo nim
nam trong khoang 10,63+4,05 dén 29,46+11,80%o (hinh 6).
D) man trung binh tai cac diém quan tric cua Thira Thién
Hué, Ha Tinh, Nam Dinh, Nghé An, Quang Binh va Quang
Tri trong giai doan nghién curu tuong ung la 24,22+10,01,
23,0048,53, 22,18+6,71, 13,1246,66, 23,50+8,95 va
13,64+8,10%o0. Co su khac biét c6 ¥ nghia théng ké vé trung
binh d6 man gitta nhoém Nghé An va Quang Tri voi nhom
cac tinh con lai (p<0,0001). D6 man trung binh cua cac ndm
2017, 2018, 2019, 2020 va 2021 twong Gng la 21,14+9,88,
20,0048,72, 21,74+8,92, 20,5749,51 va 19,45+9,97 %o. Co
su khac biét co ¥ nghia thong ké vé gia tri trung binh d6 min
ctia nam 2019 véi nam 2021 va gitta nam 2019 voi 2021 6
cac nam 2017, 2018, 2020 (p=0,039). Gia tri d0 man tuong
tac gitra bién thoi gian va tinh khac biét c6 ¥ nghia thong ké
1a 11 nhém/28 t6 hop (p<0,05).
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Hinh 7. D6 man trung binh theo thang ngudn cap viing nudi tém nwéc lo
giai doan 2017-2021.

Trong giai doan ndm 2017-2021, d6 man & cac diém quan
tric thuong tang cao trong tur thang 4 dén thang 7 va giam &
cac thang cudi ndm (thang 9 va 10) (hmh 7). Khi d6 man tang
1én tao ra sy gia tang dang ké ve d6 kiém, téng chét rén lo limg,
nitrite va phosphate. Ty 1¢ song, kha ning giit protein, him
luong chat béo trong tom ciing bi anh huong boi d6 man [11].
P06 man thép thi ty 18 tom bi nhiém céc bénh c6 tic nhan 1a vi
khuan va virus trong méi truong nudc lg man s& giam [12].
Tuy nhién, thi nghiém giam d6 man tir 22 xudng 18 va 14%o
cho théy thay d6i 6 man trén mot pham vi cy thé ¢o thé dan
dén giam kha nang mién dich va ting sinh WSSV rd rét ¢ tom,
dan dén hoi chimg d6m tring phat trién tir nhiém tring tiém an
sang bung phat cap tinh [13]. Mot diém dang luu y 1a d6 man
giam thi doc tinh cac hop chét nito (nitrite, nitrate, ammonia)
trong nudc lai ting [14-16].

3.4. Pj pH

Do pH 14 chi s6 xac dinh nuéc mang tinh axit hay kiém,
pH ¢6 gi4 tri 0-14, trong d6 pH bang 7 14 trung tinh, 16n hon
7 nudc mang tinh kiém, nhé hon 7 nuéc mang tinh axit. Theo
Chanratchakool (1995) [2] thi pH rat quan trong va anh hudng
truc tiép hodc gian tiép dén tom nudi. pH thich hop cho tom nudi
la 7,5-8,35 va khoang dao dong trong ngay khong vuot qua 0,5
don vi pH. Ngoai ra, pH con c6 kha nang anh huong dén viée giai
phong cac dang khi gay doc cho méi truong nhu H_S, NH..

Gia trj trung binh pH ctia tit ca cac diém quan tric trong
thoi gian nghién ciru 1a 7,910,27, cao nhét 8,7, thip nhat
6,94. Do pH trung binh cta céc tinh theo nim nim trong
khoang 7,64+0,07 (Quang Tri, 2019) dén 8,20+0,32 (Nam
Dinh, 2021) (hinh 8). Gia trj pH trung binh tai cac diém
quan tric cia Thira Thién Hué, Ha Tinh, Nam Binh, Nghé
An, Quang Binh va Quang Tri trong giai doan nghién ctiu
tuong ung la 7,93+0,27, 7,91+0,26, 7,96+0,28, 7,93+0,27,
7,99+0,22 va 7,76+0,26. Co6 sy khac biét c6 y nghia théng
ké vé gia tri trung binh pH ctia Quang Binh, Nam Pinh, Thira
Thién Hué, Nghé An, Ha Tinh va Quang Tri (p<0,0001). B9
pH trung binh cta cac nam 2017, 2018, 2019, 2020 va 2021
tuong Ung la 8,01+0,24, 7,72+0,20, 7,85+0,21, 7,90+0,29

a1



memsssmm Khoa hoc Néng nghiép | Thudy san

va 8,094+0,22. C6 su khéc biét c6 ¥ nghia thong ké vé gia tri
trung binh pH gitra cac nim 2021, 2017, 2020 va 2019, 2018
(p<0,0001). Gié tri trung binh pH tuong tac giita bién thoi gian
va tinh khéc biét co ¥ nghia thong ké 1a 12 nhém/28 t6 hop
(p<0,05).
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Hinh 8. B4 pH trung binh hang ndm ngudn cap viing nudi tom nwéc lo giai
doan 2017-2021 gop theo tinh.

Co su bién dong vé gia tri pH trung binh gitia cac thang,
tuy nhién cac gia tri déu nam trong khoang phu hop cho
nuoi tom nude 19. B pH trung binh theo thang co sy khac
biét c6 y nghia théng ké giita nam 2021 v6i cac ndm tir 2018
dén 2020 va khong c6 su khac biét vai nam 2017. Thoi gian
quan tric ndm 2017 ciing it hon, chi tir thang 4 dén thang 9
(hinh 9).
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Hinh 9. D6 pH trung binh theo thang nguén cip viing nuéi tém nwéc lo
giai doan 2017-2021.

Do pH thity vuc nudc lg thudng nam trong khoang 8-9,
thay doi pH trong ngay do tio va cac thuc vat thuy sinh
khac quang hop. Ban dém, khi tao khong quang hop, CO,
tang thi pH giam. Ban ngay, khi tdo quang hop CO, giém
thi pH tang. Nhu Vay, thuong thi pH s€ thap nhit vao budi
sang som va cao nhét vao budi trua va chiéu. Khi pH qua
thip chung ta co thé sir dung voi bot dé ting pH. Thong
thudng, nude ao mang tinh axit do anh hudng cua do kiém
thdp va bum axit 1a san phdm cua sinh vat phil du va sinh vat
day [1]. Trong hé théng nuéi biofloc, do pH va do kiém co
thé giam do sy hinh thanh biofloc va nitrate hoa. Vi thé d6i
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v6i hé thong nay duy tri pH va do kiém cao 1a can thiét cho
sy phat trién cta tom va sy 6n dinh cua biofloc [17]. Mot s6
khu vyc ven bién, dat c6 chira 1-5% luu huynh dudi dang
pyrite sat. Néu ao nuoi duoc xdy dung trong khu vuc do, dat
tiép xuc v6i khong khi s& oxy hoa pyrite sat dan dén sy hinh
thanh axit sulfuric. Axit nay c6 thé xAm nhap vao ao va giy
ra do pH rat thép [1].

3.5. Bj kiém

Do kiém tong (Total alkalinity) 1a tong ham luong céc
ion HCO*, CO,*, OH" c6 trong nude. Bo kiém trong nugc tu
nhién thuong gy nén boi cac mudi cia acid yéu, dac biét 1a
cac mudi carbonat va bicarbonat. Do kiém ciing co thé gay
nén boi sy hién dién cua céc ion silicat, borat, phosphat...
va mot s6 acid hodc bazo hitu co trong nudc, nhung ham
lwong cua nhing ion nay thuong rat it so véi cac ion HCO™,
CO,”, OH nén thuong duoc bo qua.
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Hinh 10. D6 kiém trung binh hang ndm ngudn cap viing nuéi tom nwéc lo
giai doan 2017-2021 gop theo tinh.

D6 kiém trong nude ngudn cp trong giai doan nghién ctru
¢6 gia tri trung binh 1a 96,87+33,42, 16n nhét 306 mg/l, nho
nhat 11 mg/l. Gia tri trung binh ndm 16n nhét 137,57+37,63
mg/l (Nam Dinh, 2021), nho nhat 50,33+9,31 (Quang Tr1
2017) (hinh 10). Nhin chung phan 16n gia tri kiém nim
trong khoang phu hop cho tom nudc lg (60-180 mg/l). Gia
tri kiém trung binh tai cac diém quan tric cia Thira Thién
Hué, Ha Tinh, Nam Dinh, Ngh¢ An, Quang Binh va Quang
Tri trong giai doan nghién ciru tuwong ung la 93,83+25,75,
93,23+£23,31, 132,70+£30,73, 105,66+25,77, 101,35+£23,25
va 59,06+26,27 mg/l. C6 sy khac biét c6 y nghia thong ké vé
gia tri do kiém cua cac tinh nghién ciru Nam Dinh, Nghé An,
Quang Binh, Thira Thién Hué, Ha Tinh, Quéang Tri (p<0,0001).
Gia tri kiém trung binh nam 2017, 2018, 2019, 2020 va
2021 tuong ung la 92,69+30,61, 96,70+35,86, 97,354+30,99,
101,67+33,60 va 93,55+34,50 mg/l. Co sy khac biét co y
nghia thong ké vé trung binh gia tri kiém cua cic nam 2017,
2018, 2019, 2021, 2020 (p=0,024). Gia tri trung binh d6 kiém
twong tac gitra bién thoi gian va tinh c6 ¥ nghia thong ké 1a 7
nhom/28 t6 hop (p<0,0001).
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Hinh 11. D6 kiém trung binh theo thang nguén cap viing nuéi tém nwéc
lo giai doan 2017-2021.

Dién bién trong 5 nam gan day cho thiy, d6 kiém cao
hon vao cac thang mua hé (thang 5-8) va thdp & cac thang
dau nam va cudi nam (thang 1-3 va thang 9-10). Do kiém
trung binh theo thang 6, 7 va 8 khac biét c6 y nghia théng ké
trong giai doan nghién ctru (p<0,05) (hinh 11).

Trong céc thity vic nudce lo gia tri kiém tong nam trong
khoang 75-125 mg/l [1]. Trong hé thdng biofloc, dd kiém
cao hon sé& tao diéu kién tdt hon cho sy hinh thanh biofloc
va phat trién vi khuén nitrat hoa [18].

3.6. Nhu cau oxy héa hoc (COD)

Nhu cau 6xy hoa hoc 1a lugng oxy can thiét dé 6xy hoa
cac chat hitu co trong nuge. Chi so COD dugc dung dé danh
gia mirc d6 6 nhiém cua nudc.
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Hinh 12. COD trung binh hang ndm ngudn cip viing nuéi tom nwéc lg
giai doan 2017-2021.

COD trong nudc ngudn cdp giai doan 2017-2021 tai
cac nghién ctru ¢ gia tri trung binh 1a 13,17+7,53, t6i da
41,9, tdi thiéu 1,44 mg/l. Gia tri trung binh nam lon nhét
la 5,56+4,55 mg/l (Nam Dinh, 2017), gid tri trung binh
nam nho nhat 1a 1,22+0,84 mg/l (Thira Thién Hué, 2021)
(hinh 12). Gia tri COD trung binh tai cic diém quan tric
ctia Thira Thién Hué, Ha Tinh, Nam Dinh, Nghé¢ An, Quang
Binh va Quéng Tri trong giai doan nghién ctru tuong tng 1a
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8,37+4,30, 18,97+7,86, 16,38+6,98, 14,80+7,41, 6,56+2,98
va 13,97+6,16 mg/l. Co su khéac biét c6 ¥ nghia thong ké vé
gia tri COD trung binh ctia tinh Quang Binh, Thira Thién Hué,
Quang Tri, Ngh¢ An, Nam Binh, Ha Tinh (p<0,0001). Gia tri
COD trung binh nam 2017, 2018, 2019, 2020, 2021 tuong
ung la 15,1849,78, 13,84+8,11, 15,72+8,00, 12,78+6,53 va
9,28+4,00 mg/l. C6 sy khac biét co ¥ nghia thong ké vé trung
binh gia tri COD ctia cac nhdém nam 2021, 2020, 2018, 2017,
2019 (p<0,0001). Gia tri trung binh COD twong tic giita bién
thoi gian va tinh khac biét ¢6 y nghia théng ké 1a 15 nhom/28
t6 hop (p<0,0001).
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Hinh 13. COD trung binh theo thang nguén cap viing nudi tém nwéc lo
giai doan 2017-2021

Xu huéng bién dong cho thiy, COD thuong ting 1én vao
cac thang 4 dén thang 7, thoi gian ndy ciing tring vio gitra
mua heé va thuong c6 mua 16n & mién Béc, nén cac chat
thai c6 nguén géc hiru co tir hoat dong nong nghiép, chan
nuoi, cong nghi€p, sinh hoat trudc do6 bi tich tu da duogc
giai phong va khuéch tan vao ngudn nude, kénh, séng, bién.
COD trung binh theo thang khong c6 sy khac biét c6 y nghia
thdng ké gitra cac nam (hinh 13).

Gia tri COD 0-50 mg/1 dugc xem la chat luong nude tdt
phuc vu cho NTTS [1]. Do vdy, COD cac diém quan tric
nude ngudn cip trong cac nim tré lai ddy déu ndm trong
khoang phtt hop cho NTTS va dat tiéu chuan cap vao ving
nuoi tom.

3.7. Ham lwgng nitrite (N-NO,)

Trong nudc cac vi khuan thudc chi Nitrosomonas dxy
hoa amonia tong (NH, va NH,) tao thanh NO, theo cong
thie: NH, + 1,50, — NO, + 2H" + H,O. Sau do, NO,
tiép tuc bi oxy hoéa tao ra NO,” bai cac vi Khuén thudc chi
Nitrobacter theo cong thirc: NO, + 0,50, — NO," [1]. Céc
budc trén dugc goi qué trinh nitrate hoa, rat quan trong va
¢0 lgi cho NTTS vi 1am giam khi doc NH, trong nuGe. Tuy
nhién, qua trinh nay tiéu hao dxy cho qué trinh 6xy hoa, dan
dén ham luong 6xy trong nudc giam.
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Hinh 14. Ham lwong nitrite trung binh hang ndm ngudn cap viing nudi tom
nwéce lo giai doan 2017-2021 gop theo tinh.

Nitrite trung binh cac nidm tai cac diém quan tric nudc cip
vung nuodi tom nude lg cac tinh nghién ctru 1a 0,025+0,055 mg/1,
t6i da 1,087 mg/l, tdi thiéu 0 mg/l. Nitrite trung binh cac nim
16n nhat 1a 0,08420,129 mg/l (Nam Binh, 2018), nho nhét bang
0 (Quang Binh, 2017) (hinh 14). Gia tri N-NO, trung binh tai
cac diém quan tric cua Thira Thién Hué, Ha Tnh Nam Dinh,
Nghé An, Quang Binh va Quang Tri trong giai doan nghién
ctu tuong ung la 0,015+0,035, 0,020+0,074, 0,063+0,078,
0,039+0,001, 0,010+0,012 va 0,011+0,014 mg/l. C6 su khac
biét c6 y nghia thng ké vé gi4 tri N- NO, trung binh cia nhéom tinh
Quéng Binh, Quang Tri, Thira Thién Hue Ha Tinh, Ngh¢ An,
Nam Dinh (p<0,0001). Gia tri NO, trung binh ndm 2017, 2018,
2019, 2020 va 2021 twong ung la 0,010+0,016, 0,028+0,061,
0,022+0,038, 0,031+0,075 va 0,026+0,052 mg/l. Co su khac
biét ¢6 ¥ nghia thong ké vé trung binh gié tri N-NO, cua cac
nhom nam 2017, 2019, 2021, 2018, 2020 (p=0,004). Gia tri
trung binh N-NO, tuong tac gitra blen thoi gian va tinh khac biét
¢6 y nghia théng ke 14 8 nhom/28 t6 hop

Nitrite cac diém quan tric kénh cap vung nudi tom tai cac
tinh Nam Dinh va Thira Thién Hué ting dan tir nim 2019 dén
2021 (hinh 15). Céc tinh Nghé An, Ha Tinh, Quang Binh va
Quang Tri c¢6 gi4 tri nitrite nim 2021 thap hon so vé&i 2020.
Gia trj nitrite trung binh hang nim cua ngudn cip tinh Ha
Tinh, Nam Dinh, Nghé An c6 sy khac bi¢t c6 y nghia (p=0,05
va p<0,0001).
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Hinh 15. Gia tri nitrite trung binh theo thang nguén cép viing nuéi tom
nwéce lo giai doan 2017-2021.
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Theo J. Whetstone va cs (2002) [19], ndng dd nitrite
trong cac ao nuodi tom nho hon 0,23 mg/l dugc xem la an
toan. Theo C.E. Boyd va cs (1998) [1], nitrite cho tom ca
phu thudc ham lugng Cl, doc tinh cia nitrite giam khi d¢
man tang. Theo J.C. Chen va cs (1988) [20], néng d6 an toan
ctia nitrite d6i voi hau au tring cta tom st 13 4,5 mg/l. Theo
C.E. Boyd va cs (1998) [1], chit lwong nudc cho NTTS c¢6
ham lugng nitrite <0,5 mg/l dugc xem la tot va 0,5-2 mg/l
dugc xem la trung binh. Nhu vay, hau hét cac dot quan tric
c6 ham luong nitrite cé gia tri phu hgp cho nudi tom nude
lo. Nitrite gy doc cho tom, tiép xtic voi ndng do cao c6 thé
gdy cham ting trudng va tir vong. Nong do N-NO, an toan
cho nubi tdém trong ao <0,45 mg/I. Phoi nhiém tém v&i ndng
d6 N-NO, 4 mg/l trong 2 ngay lam giam sy tang trudng cua
chung nhung khong gay chét [21]. Tom ¢ d6 man thap dé bi
ton thuong hon véi cac hop chat doc cé chira nito nhu NH,
va NO, [12]; tuong ddng véi két qua nghién ctru clia G.V.
Castafieda va cs (2018) [16] khi cho ring, & ving nudc c6
d0 man thép, ddc tinh cua cac hop chét nito tang lén. O do
man thép nitrite ddc hon ammonia va nitrate. Mirc an toan
cho hau 4u trung tom thé chan tréng udc tinh cho dd méan 1
va 3%o lan luot 1a 0,54 va 0,81 mg/l, déi véi tong N-NH,,
0,17 va 0,25 mg/l, d6i v6i N-NO, 1a 5,6 va 21,5 mg/l d6i véi
N-NO.. J.R. Rochin va s (2017) [22] thi cho rang, ndng do
N-NO, an toan cho hau 4u tring tom thé chén tring & do
min 0,6, 1, 2%o 1an luot 13 0,28, 0,35 va 0,62 mg/l.

3.8. Chi 56 chit lwgng nwéc WQI

Dé danh gia tong thé chat lugng nude cia cac diém quan
trac trong thoi gian 5 nam (2017-2021), ching t6i da sir
dung cong cu tinh WQI ciia Hoi dong B¢ truong Moi truong
Canada (CCME) dya trén s6 liéu quan tric cua 7 thong sb
néu trén. Trong nghién cuu nay chung t6i khong st dung
phuong phép tinh WQI ctia Bo Tai nguyén va Moi truong,
vi phuong phap tinh doi hoi phai c¢6 1 thong sb vi sinh, trong
khi d0, trong khuon kho nghién ctru nay ching toi chi phan
tich s6 liéu ctia 7 thong s6 1y hoa méi truong nude. Két qua
da tinh duoc chi sb WQI cua 10/13 diém quan trac, mot sb
diém khong tinh dugc chi s6 WQI do mot s6 thong s6 khong
duogc quan tric tai mot s6 diém trong mot s6 nam. Két qua
cho théy, 1 diém quan tric dat muc tdt, 4 diém dat muc
trung binh, 4 diém dat kém va 1 diém dat rt kém (bang 2).
Can luu y rang, chi s6 WQI chi dé tham khéo, chung t6i tinh
toan chi sb WQI trén bd dir ligu téng hop 5 nam, muc dich
chi dé thé hién mot bire tranh téng thé so sanh gilia cac diém
v6i nhau. Piéu nay khong thé hién didu kién méi truong
nude tot hay x4u tai mot thoi diém cu thé. Chi sé chét luong
nudce tai 1 thoi diém cu thé can duge danh gia dya trén sb
liéu do ciia nhiéu chi s tai thoi diém do.



Bang 2. Két qua tinh chi sé chét lwong nwéc WQI theo phwong phap cia
CCME - Canada.

Piém quan tric CCME WQI  Phin loai WQI
Pai Trach, Quang Binh 83,5 Tt

Hai Chinh, Nam Dinh 66,4 Trung binh
Ho6 Do, Ha Tinh 42,1 R4t kém
Ky Ha, Ha Tinh 67 Trung binh
Lang Cb, Thira Thién Hué 66,9 Trung binh
Quit Lam, Nam Binh 49,9 Kém
Quynh Bang, Ngh¢ An 58,4 Kém
Quynh Lién, Nghé An 58,5 Kém
Trung Trach, Quang Binh 75,2 Trung binh
Xuén Phé, Ha Tinh 58,6 Kém

4. Két luan

Két qua nghién ctru cho théy, nhiét d nudc trung binh
khong c6 khac bi¢t gitra cac tinh nhung c6 khac biét theo nam.
Nhiét d trung binh ndm trong khoang phii hop cho nuéi tom
nudc lg, tuy nhién c6 nhitng thoi diém ngoai gidi han cho phép,
vi du nhu t6i da 34,2°C, t6i thiéu 12,1°C 1a nhiing thoi diém
can phai luu . Nhiét do thap nhat tr thing 1, tang dan va dat
dinh vao thang 6 va giam dan dén cudi nam Ia quy lut cin ndm
vitng dé co s¢ nudi tom co nhitng diéu chinh quan 1y ao nudi
thich hop. Ham lugng DO nhin chung nam trong ngudng cho
phép, nhu’ng giém dan tir dau vy dén cudi vu. Co thoi diém gia
tri DO nguon cap chi 2 mg/l day 1a thoi diém cac co s& nudi
duoc khuyén céo khong Iy nudc vao ao nudi. Co sy khac biét
vé gié tri DO gitra c4c tinh va cac nam, tuy nhién murc do chénh
léch khong cao va co ban déu nam trong khoang cho phép. Do
mén kha thap & Nghé An va Quang Tri do ngudn cép cia ving
nudi ndm sau trong ndi ddng, c6 nhing khi d6 man giam xuong

0%o trong muia mua 1ii 1a nhig thoi diém can luu y khong lay
nuéc vao ao nudi tom. PO pH va do kiém co ban dao dong
trong pham vi cho phép. COD cao thé hién 6 nhiém hitu co
nguon cép & Ha Tinh va Nam Dinh. 2 dia phuong can luu y dé
¢6 giai phap lau dai hodc lya chon thoi diém phu hop trong cép
nude cho ao nudi. Ham lugng NO, trung binh cao hon tir 2 dén
6 1an 6 Nam Binh so vdi cac dia phu(mg khéc 1a diém can dic
biét Iuu y, tr d6 4p dung cac phuong phap giam ham lugng khi
ddc nay trong ngudn nudc cap nudi tom cua dia phuong.
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