KHOA HOC CONG NGHE
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TOM TAT

Ca Mau la tinh c6 dién tich nuéi tom lén nhat dong bang song Ctru Long véi nhiéu mé hinh nuéi
nhu: Tom - rimg, quang canh cai ti€n, tom - Ida luan canh, tham canh va siéu tham canh. Trong do,
mo6 hinh tom - lda luan canh tip trung nhiéu nhat tai huyén Théi Binh. Pay duoc xem 12 mé hinh
phtt hop trong diéu kién thich tmg voi bién déi khi hau, xAm nhap man va than thién moi truong
theo dinh huéng phat trién nghé nuoi tom - lda luan canh theo huong bén viing ctia tinh Ca Mau. Sy
am hiéu vé chat luong ngudn nudc cip phuc vu cho qua trinh canh tac 13 rat can thiét. Do d6, muc
tiéu ctia nghién cttu nay 1a danh gia chat lwong nuéc nham cung cap di lieu khoa hoc cho quan ly
chat luong nuéc trong moé hinh téom - lda trong thoi gian t6i. Mau nuéce dugc thu tai 3 vuong tom -
lta qua 4 dot thu mau bao gdm: Pau vu tom (Thang 2), cudi vu tom (Thang 7), dau vu lda (Thang
10) va cudi vu laa (Thang 12) tai xa Bién Bach Dong, huyén Thoéi Binh, tinh Ca Mau dé phan tich
céc chi tiéu thiy, 1y, héa. Két qua cho thdy, do man gidm nhanh tir dau vu dén cudi vu tom. Do kiém
& mtrc cao va trong d6i 6n dinh. Ham luong oxy trong nudc & mirc phu hop. Tuy nhién, cac chi tiéu
biéu thi cho ham luong dinh dudng trong cac vuong nhu: TSS, BOD, TAN, NO,, NO;, PO, TN,
TP va chlorophyll-a cho thdy, chat luong nudc & mic dinh duong trung binh. Do d6, can luu y
nghién cttu cac giai phap cai thién dinh duong nhiam ting cuong ngudn thitc an tv nhién, gép phan

lam ting ning suit ctia mo hinh.

T khéa: Ca Mau, chét hrong nudc, tom - lia ludn canh, Thoi Binh.

1. DAT VAN BE

Ca tra (Pangasianodon hypophthalmus), tom
su (Penaeus monodon) va tom thé chan tring
(Lifopenaeus vannamel) 1a ba doi tuong xuat khau
cht luc cta déng bing song Ctru Long (DBSCL),
trong do ca tra chiém 95% va tom nudc lo (tom st
va tom thé chan trang) chiém 80% téng san luong
tom ca nuéc. Nam 2023, dién tich tom su la
610.000 ha, tom thé chan trang 1a 117.306 ha. Hién
nay, hinh thttc nuoi tom rat da dang bao gdm: Tom
thé chan trang tham canh 1a 113.000 ha (15%), tom
st thim canh va ban tham canh 1a 21.000 ha (3%),
tom - lda luan canh 1a 191.000 ha (26%), tom rung la
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41.000 ha (5%) va quang canh/quang canh cai tién
la 376.000 (51%) [1]. Trong cic mo6 hinh trén, mo
hinh tém - lta luan canh dugc danh gia la moé hinh
dac trung, phu hop véi diéu kién xam nhap man
theo muia & mot so dia phuong & DPBSCL, thich tng
voi bién d6i khi hau (BDKH) va xam nhap man.

Vi tAm quan trong ctia m6 hinh tom - lia trong
co ciu san xuat tom nuéc lo cia DBSCL, mot so
nghién cttu vé moi truong, ky thuat va kinh té - xa
hoi nham nang cao nang suét, tinh bén vimg da duoc
thuc hién trong nhiéu nam qua [2], [3], [4]. Tuy
nhién, mot s6 két qua diéu tra vé hiéu qua kinh té
ctia mo hinh tom - lda ludn canh & mot s6 tinh
DBSCL nhu: Kién Giang, Bac Liéu, Ca Mau tir nam
2011 - 2016 cho thay, nang suat tom st ctia mo6 hinh
rat bién dong, chi tir 190 - 550kg/ha/nam [5], [6]. Su
khac biét nay c6 thé do nhiéu nguyén nhan nhu: Mat
do nuoi, s6 1an tha trong nam, chat luong con gidng,
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trinh do quan ly tao thitc an ty nhién trong moé hinh.
bac biét, trong diéu kien BDKH, thoi tiét cuc doan,
thay doi that thuong dan dén ti lé song tom giam
thap do nang néng kéo dai, do bung phat cia dich
bénh. Do d6, chat luvong moi treong nudce 1a nhan to
quyét dinh su thanh cong ctia mo hinh va diéu nay
hau nhu it duoc quan tAm trong sudt qua trinh nuoi.
Hon nita, mot dac diém chung ctia moé hinh tom - lua
luan canh 1a mitc nudc trong vuodng thap tir1-1,2 m,
thuong nghéo dinh dudng dan dén tio kém phat
trién, nudc trong, thirc an tu nhién kém, ning suat
thap.

Ca Mau la tinh ¢6 dién tich nu6i tom nudc lo
lén nhat ca nudc, véi dién tich canh tac tom - lua
dtng thtt ba toan vilng PBSCL, cht yéu tap trung
tai huyén Théi Binh. Pay la vang tom - lda chiu
anh hudng béi hai ngudn nuédc man tir bién Dong
va ngudn nudc tir bién Tay. Nghién ctu vé chat
luong nudc trong mo hinh tom - lda van con han
ché. Chat luong nudc trong mo hinh tom - laa tai
mot so tinh nhu Séc Trang, Tién Giang va Ca Mau
tir nam 1998 - 2020 da duoc bao cao [7], [8], [9]. Do
do, viec nghién cttu vé dic diém chat luong nuoc
trong cac mo hinh tom - lia luan canh tai tinh Ca
Mau trong giai doan hién nay, dic biét dudi tac
dong ctia BDKH nhim cung cap dit liéu khoa hoc,
thong tin tham khao cho quén ly chat luong nudc
trong mo6 hinh dé hé tro cong tac quan ly moi
truong, phat trién mo hinh trong thoi gian toi 1a rat
can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Thoi gian, dia diém va dic diém cac vuong
tom - lia nghién ciru dai dién

Nghién ctru duoc thuc hién tai xa Bién Bach
bong, huyén Théi Binh, tinh Ca Mau. Day 1a mot
trong nhimg ving trong diém c6 hai hop tac xa
san xuat tom - Ida luan canh theo dinh huong phat
trién viing nuéi tom su - lda theo huéng hitu co ctia
huyén Théi Binh, tinh Ca Mau. Tai khu vuc
nghién ctu, tir thang 1 - 7 1a thoi gian xAm nhép

min, thoi gian nay ngudi dan nuoi tom su, cé thé
tha tir 1 hodc nhiéu dot. Trong khi do, tir thang 9 -
12 1a thoi gian canh tac lua va c6 thé két hop xen
canh véi tobm cang xanh tuy theo néng ho. Nghién
ctu chon 3 vuong tom - lua dai dién trong khu vuc
dé tién hanh thu mau (Hinh 1), chia lam 4 dot thu
nhu sau: (1) Vu tom sa: dot 1: thang 2/2022 (dau
vu tom) va dot 2: thang 7/2022 (cudi vu tom); (2)
Vu laa: dot 1: 10/2022 (dau vu laa) va dot 2:
thang 12/2022 (cudi vu laa).

Céc vuong c6 dac diém ky thuat co ban nhu
sau: (2 Vuong Al: Dién tich 2 ha, trong d6 dién
tich mat nuéc 1a 1,8 ha, ti 16 muong bao 1a 20%
trong téng dién tich mat nudc voi do rong muong
bao 1a 4,0 m va d6 sau mic nuéc muong la 1,2 m.
D6 sdu mit nudce trén trang 1a 0,6 m. (i) Vuong
A2: Dién tich 3 ha, dién tich mit nudc 2,7 ha, ti le
muong bao 1a 25%, dé6 rong muong bao 1a 3 m,
sau 1,4 m va do sau trén trang la 0,5 m va (i)
Vuoéng A3: Dién tich 2 ha, dién tich mat nuéc 1,8
ha. Ti 16 muong bao 1a 20% v6i d6 rong muong
bao 1a 3 m, 0 sau 1,4 m va d0 sau trén trang la
0,5 m. Trudc khi tién hanh vu nudi, cac vuong
duoc tién hanh sén vét theo lich thoi vu caa dia
phuong. Sau d6, voi CaCO,; duoc bon voi liéu
luong 50 - 100 kg/ha va tién hanh phoi vuong 5 -
7 ngay. Nhimg ruong khong tat can va phoi day
muong thi dung thudc ca dé diét ca tap. Khi nuoc
ngoai kénh cap dat trén 10%o thi tién hanh cap
nudc. Sau khi cip nudc qua ludi loc, tién hanh gay
mau nudéc nhim tao thic dn tu nhién trong vudng
nuoi. Tom duoc tha véi mat dé 3 con/m? sau 2,5
thang bt dau thu tia va tha dot 2 va thu hoach tom
st kéo dai dén thang 8. Trong qua trinh nudi, nudc
duoc thay dinh ky 2 lan/thang bing may bom. Cac
vuong khong c6 ao ling xt ly nudc va khong suc
khi trong qua trinh nudi. Khong cho an b6 sung
thitc dn vién, tom chi st dung hoan toan thirc an tu

nhién phat trién trong vuong.
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Hinh 1. So d6 vi tri cac ao thu mau (A1, A2 va A3) tai khu vire nudi tém - Ida xa Bién Bach Déng, huyén
Théi Binh, tinh Ca Mau

2.2. Phuong phap thu va phan tich mau

Bang 1. Chi tiéu, phirong phap thu, bdo quan

va phén tich miu
Chi tieu Phuong phap thu va bao
quan mau
Nhiéet do Do tryc tiép
pH Do truc tiép
Do man Do truc tiép
DO Do truc tiép
ORP Do truc tiép
TSS Trit lanh (4°C)
0SS Trix lanh (4°C)
Do kiém Trir lanh (4°C)
BOD; MnSO, va KI-NaOH
CODy, Co dinh dd H,SO,
TAN Trit lanh (4°C)
NO, Trit lanh (4°C)
NO; Tri lanh (4°C)
TN Tri lanh (4°C)
PO, Trix lanh (4°C)
TP Trit lanh (4°C)
Téng S* Trir lanh (4°C)
Chlorophyll-a Trit lanh (4°C),
bao quan toi
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Céc chi tieu dugc quan tric tai hién truong
bang may do da chi tieu gom: Nhiet do, pH, oxy
hoa tan (DO), d6 man, tiém nidng oxy hoa kht
(ORP). Céc chi tieu TSS, @ kiém, BOD, COD,
TAN, NO,, NO,, téng dam (TN), PO, téng lan
(TP), téng sulfilde (S*) va chlorophyll-a duoc thu
theo phuong phap mau t6 hop ctia nudc ting mat,
dung x6 nhua thu nhiéu diém trong vuong, sau d6
khudy déu va thu vao dung cu chita mau, bdo quan
mau va van chuyén vé Phong Thi nghiém Moi
truong thiy san tién tién, Khoa Sinh hoc va Moéi
truong thay san, Truong Thuy san, Truong Dai
hoc Can Tho d@é phan tich theo phuong phap
chuin ctia APHA (2017) [10]. Phuong phap thu,
bao quéan va phan tich mau duoc trinh bay & bang
1.

2.3. Xt ly s6 lieu

S6 lieu duoc ghi nhan tai cac vudng qua cac
dot thu mau. Cac thong s6 moi trueong nudc tai cac
diém thu duoc danh gia su bién déi gitta cac vuong
tai cac thoi diém khac nhau bao gém dau vu tom,
cudi vu tom, dau vu lua va cudi vu lta. Cac thong
s6 chat luong nudc duoc danh gia dua theo cac
tiéu chudn chat luong nudc trong nudi trong thiy
san.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 3/2024



KHOA HOC CONG NGHE

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nhiét 6 va pH

Nhiét do tai cac vuéng tom - lda dao dong tir
27,2 - 31,1°C, trung binh 29,6 + 1,2°C. Nhiét do
trong vu nuoi tom su khong c6 su chénh léch so
véi vu lda va trung binh dat 29,6 + 1,5°C va 29,5 +
0,9°C tuong tng (Hinh 2). Nhin chung, nhiét do
rat thich hop cho su phat trién ctia tom nuoi trong
trong cac vuong nghién cttu. Theo Boyd (2015)
[11], nhiét @6 thich hop cho dong vat thiy san
viung nhiét d6i dao dong tr 25 - 30°C va
Ravichandran & Jajanthi (2006) [12] cho rang,
nhiét do dao dong tir 28 - 33°C 1a phu hop cho sy
phat trién cfia tom nudc lo.
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pH & cac vuong nghién cttu kha bién dong va
c6 khuynh huéng giam vé cudi vu lia (Thang 12).
pH bién dong 7,14 - 9,13, cao nhat & dot 1 cta vu
tom (vuong A3) véi gia tri kha cao (9,13). pH ctia vu
tom su cao hon vu lua véi gia tri trung binh 1an luot
la 8,28 + 0,59 va 7,5 + 0,39 (Hinh 2). Mac du cé su
bién dong nhung pH van nim trong khoang phu
hop cho su phat trién cta tom nuoi. pH dao dong
6,0 - 9,0 duoc xem la thich hop cho giap xac noi
chung. Tuy nhién, cac nha nghién ctu vé moi
truong thiy san cho rang, khoang pH t6i wu doi voi
tom nuoc lo dao dong tir 7,5 - 8,5 [11], [12], [13],
[14].
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Hinh 2. Bién dong nhiét d6 va pH & cac vudng tom - lda qua cac dot thu méau

3.2. D6 min va 46 kiém

Do min dat rat cao vao dau vu (Thang 2), dao
dong 10,4 - 17,1%0 do day 1a thoi diém mua kho
nén qua trinh xaAm nhap min dan dén do man kha
cao trong khu vuc nghién cttu. D6 man c6 chénh
lech gitta cac vuong (gan 7%.) do thoi diém cap
nudc vao moéi vuoéng khac nhau vao thang 1 sau
khi cai tao xong. Vao cudi vu tom (Thang 7), day 1a
giai doan dau mua mua nén do main gidm nhanh
voi gia tri tir 5,0 - 8,5%0 (Hinh 3). Nhin chung, do
man & cac vuéong kha phu hop cho tom nudi, mic
du theo Krishnani va c¢s (2006)[13] va
Ravichandran va Jajanthi (2006) [12] thi d6 man
toi wu cho nuoi tom bién 1a 15 - 25%.. Tuy nhién,
tom su hau 4u trung cé kha nang diéu hoa ap suat
thdm & do man tir 0 - 60%o [15]. Giai doan au nién

va truong thanh c6 thé sinh truong tot & moi
truong c6 do man thap, 2%. [16] va phu hop cho
nuoéi tom st thuong phdm dao dong 7,5 - 34%. [13].
Bién dong d6 man trong nghién cttu (ndm 2022)
kha twong doéng véi bién dong do min nam 2017
nhung thip hon nhiéu so véi nam 2016 trong cac
vuong nudi tom - laa tai huyén Thai Binh [9].

Do kiém & cac vuong kha cao, dao dong 128 -
224 mg CaCO,/L, trung binh 181,6 =+ 252 mg
CaCO,/L. D¢ kiém & vu tom dao dong tir 156 - 198
mg CaCO,/L, trong khi vu lua dao déng 138 - 224
mg CaCO,/L (Hinh 3). Diéu dac biét trong nghién
ctru 1a @0 kiém trong vu kha cao mac du d6 man
dao dong 0,5 - 1,0%0 (nudc ngot) & vu lta. Do kiém
trong nudc chi yéu do ham luong OH, HCO, va
CO,? gay ra. Theo Boyd (2015) [11] thi nudc c6 do
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kiém cao khi dat gia tri 150 - 300 mg CaCO,/L, 16n
hon 300 mg CaCO,/L goi 1a nudéc cé do kiém rat
cao va do kiém t6i vu cho nuéi tom la 80 - 160
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mgCaCO,/L [14]. Theo Ravichandran va Jajanthi
(2006) [12], ngudn nudc cap phi hop cho tom bién
nén c6 do kiém dat khoang 200 mg CaCO,/L.
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Hinh 3. Bién dong d6 min va do kiém & cac vuoéng tom - lda qua cac dot thu miu

3.3. DO va ORP

Oxy hoa tan & cac vuong thu mau tuong d6i 6n
dinh nhung & muc tuong doi thap, dao dong tir
3,62 - 6,43 mg/L, trung binh dat 4,88 + 0,96 mg/L.
Oxy hoa tan vu tom sd dao dong 3,94 - 5,88 mg/L
(Hinh 4). Oxy hoa tan 1a chi tiéu bién dong ngay
dém va ham luong DO phu thudc vao thoi diém
thu mau. Trong nghién ctru nay, thoi diém thu vao
budi sang (7 - 9 gio sdng) nén qua trinh quang hop
cua tao cing lam tang ham luong oxy trong nuéc.
Do d6, c6 thé thay ring, & vuong Al, ham luong
DO & gia tri thap nhat (3,62 mg/L) va gia tri nay
trong vuong c6 thé thap hon vao thoi diém 3 - 4 gio
sang. Tuy nhién, diéu nay can duoc danh gia trong
cac nghién ctu ti€p theo. Nghién cttu ctia Dien va
cs (2019) [9] tai cac vuong & huyén Thai Binh, tinh
Ca Mau thi ham luong DO rat cao, trung binh dat
6,38 + 2,14 mg/L vao mua kho va 5,08 O 1,65 vao
mua mua. R6 rang, sw khac biét voi nghién ctu
hién tai c6 thé do thoi diém thu mau khac nhau,
thiét ké vuong, thanh phan hitu co trong nudc va
bun day vuong. Trong cac vuong tom - lda can giir
muc nuoc cao tir 1,2 - 1,4 m, quan ly tdo 6n dinh
cing la mét trong nhitng giai phap quan ly oxy
trong vuong. Ham luong DO t6i wu cho tom nudc
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lo tot nhat 13 16n hon 5 mg/L [11], [12], [17]. Nhu
vay, c6 thé thdy ham luong DO trong cac vuong
tom thuong xuéng thap hon giéi han oxy t6i uwu
cho tom trong mo hinh tom - lua.

Tiém ning oxy hoa khit (ORP) it dugc nghién
ctru trong vuong tom lda. Pay la chi tiéu phan anh
kha ning mét phan tit dé khir hodc oxy héa mot
phan tir khac. ORP phu thuoc rat 16n vao nhiét do,
d6 man, pH, ham luong oxy hoa tan, sy hién dién
clia cac chat oxy héa trong moi truong, ham luong
chat hiru co trong nudc va bun day vuong. Theo
Wiyoto va cs (2016) [18], ORP 1a mot chi s6 biéu
thi cho mitc d0 oxy hoa hodc khit trong hé thong
hoa hoc va c6 thé duoc st dung dé thé hién mic
d6 yém khi ctia diéu kién moi truong. Boyd (2015)
[11] cho rang, ORP c6 mdi quan hé truc tiép dén
ham lwong DO trong nuéc. Khi DO trong nuéc
dao dong tir 1 - 2 mg/L thi gia tri ORP sé & mtc
cao va ORP thé hién muc d¢ oxy hoa va khir dién
ra trong hé thong bun day - nuéc trong hé sinh
thai thay vuc. Gia tri ORP thuong dao dong tir 500
- 600 mV trong cot nudc va cach tang mat bun day
1 cm, gia tri ORP c6 thé giam thap hon 100 mV &
do sau 6 - 10 cm trong bun day. Két qua & hinh 4
cho thdy, ORP & cac vuong nghién ctu dao dong
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224.6 - 371 mV, trung binh dat gia tri 298,9 + 40,8
mV. Vu tém su dao dong 224,6 - 322,1 mV va vu lda
dao dong 287,7 - 371 mV. Nhu vay, chi s6 ORP

trong moi truong nudc trong mo hinh twong doi
cao, diéu nay hoan toan phu hop v6i nhan dinh cta
Boyd (2015) [11].
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Hinh 4. Bién dong DO va ORP & c4c vuong tdm - lta qua cac dot thu mau
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3.4. TSS va 0SS

Téng chat ran lo ltmg (TSS) & cac vuong tom
kha bién dong va co khuynh huong gidm vé cudi vu
tom va cudi vu lua. TSS trong cac vudng phan 16n
phu thudc vao lugng phu sa, keo khoang, vat chat
htru co tir ngudn nudc cap, thay nuoc, chay tran tir
bo vuong va tao phat trién. Néu TSS trong vuong &
mirc vira phai va do tdo gay ra thi rat t6t cho moi
truong song cta tom. Theo Krishnani va cs (2006)
[13] ham lwong TSS cho tom nudéc lg phai nhé hon
100 mg/L. Néu TSS qua cao va thanh phan do tao
gay ra sé dé gay thiéu oxy vao ban dém va do phu
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sa, keo khoang gay ra thi anh sang kho xam nhap
vao moi truong nudc, anh hudng dén qua trinh
quang hop cta tao va tdo kém phat trién. Két qua
nghién cttu cho thay, TSS & cac vuong tom dao
dong 18 - 122 mg/L. Vu tom c6 ham luong TSS cao
hon vu lua véi khoang dao dong 40 - 112 mg/L va
18 - 50 mg/L tuong tmg. Theo do, cac vuong tém -
Ita & huyén My Xuyeén, tinh So6c Trang c6 ham
luong TSS dao dong 64,7 - 249,5 mg/L [7]. Nhin
chung, TSS trong cac vuong van pht hop cho tom
nuoi.
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Hinh 5. Bién dong TSS va OSS & cac vudng tom - Ida qua cac dot thu mau
Ghi chii: 0SS diroc tinh trén tong vat chat lo Iing TSS: $0SS = [OSS/TSS]x100.
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Ham luong OSS (%) hay con con goi la chat ran
lo Itmg bay hoi (TVSS) biéu thi cho ham luong vat
chat hitu co trong moi truong nudc. Néu %0SS cao
déng nghia trong moi truong nudc c6 nhiéu xac ba
httu co, cac thanh phan chua hodc dang phan hay
cao. Trong moi truong giau dinh dudng thi ham
Iuong OSS c6 thé len dén 50 mg/L [14]. Trong
nghién cttu nay, ham luong OSS & cac vuong dao
dong 15 - 45% (trung binh 27,1 + 9,0%). Vu tém co
ham lwong cao hon vu la véi trung binh 1an luot 1a
30,8 + 7,7% va 23,4 £ 9,2%. Nhu vay, theo nghién ctiu
ctia Boyd (1998) [14] thi ham luwong OSS trong moi
truong nudc cac vuong tom - lda chi thi cho moi
truong khong giau dinh dudng va diéu nay phu hop
voi tinh trang cac vuong lic thu mau.

3.5. BOD; va CODy,

Chi s6 BOD; va COD,, 1 hai chi tiéu dé danh
gid mic do giau hay ngheo dinh dudng cta thay
vuc. Khi BOD; va COD,, trong nuéc cao sé la
nguyén nhan lam tiéu hao oxy va biéu thi cho su
pht dudng trong moi truong. Két qua nghién ciu
cho thdy, gia tri BOD; & cac vudng con & mirc

thap, thé hién dinh duong ¢ muc do trung binh.
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8 -

BOD (mg/L)
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Vu tém su Vu lba

BOD; & cac vuong dao déng 3,34 - 9,43 mg/L va co
khuynh huong tang vé cudi dot khao sat, cao nhat
vao cudi vu laa. BOD it ¢6 su chénh léch gitta vu
tom su va vy lua. Vu tom BOD dao dong 3,34 - 7,27
mg/L trong khi vu laa 1a 4,95 - 9,43 mg/L (Hinh
6). Theo Krishnani va cs (1992) [13], gia tri BOD;
pht hop hoat dong séng ctia tom bién 1a nhé hon
20 mg/L va t6i wu 1a 10 mg/L.

Gia tri COD,;, & cac diém khao sat ting cao
nhat vao dot thu mau cudi vu lua (Thang 12) voi gia
tri 21,5 mg/L, cao nhat & vuong A3. COD,,, ¢ vu
tom twong doi thap hon vu lda véi cac dao dong 7,4 -
11,2 mg/L va 8,4 - 21,5 mg/L tuong tng (Hinh 6).
Nhin chung, d6i voi vuéng nuéi tom si ham luong
COD,,, biéu thi cho moi truong c6 dinh dudng
trung binh. Krishnani va cs (1992) [13] cho ring,
COD 16n hon 200 mg/L 1a bat loi cho tom bién,
mtc binh thuong 1a nhé hon 75 mg/L va t6i vu la
nho hon 70 mg/L. Do d6, méi truong nuéc trong
tom can luwu y cac bién phap quan ly phu hop dé tao
ngudn thac dn te nhién phong phu cho déi tuong

nuoi.
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COD (mg/L)

Dot 1 ‘ Dot2

Vu lua

Dot 1 ‘ Dot 2

Vu tdm su

Hinh 6. Bién dong BOD; va COD,, & cac vuong tom - lua qua cac dot thu mau

3.6. TAN va NO,

Nhin chung, ham lugng TAN & cac vudng khao
sat con & muc thdp, dao dong 0,005 - 1,353 mg/L

(trung binh 0,220 + 0,430 mg/L). Gitra 3 vuong khéo
sat thi vuong Al c¢6 ham lugng TAN cao dot ngot vao
dau vu lia. Diéu nay co6 thé do hoat dong canh tac
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lta nhu: Cai tao vudng tréng lua, bén phan cho lda
dan dén ham luong TAN tang. O vu tom su, ham
lugng TAN & cac vuong dao dong 0,016 - 0,203
mg/L, trung binh dat 0,073 + 0,071 mg/L, trong khi
vu lia dao dong 0,016 - 1,535 mg/L (Hinh 7). TAN
bao gom NH," va NH; 1a yéu t6 can thiét cho vuong
tom st vi tdo hdp thu truc ti€p dé phat trién. Tuy
nhién, két qua khao sat cho thdy, ham luong TAN &
vu tom rat thap. Diéu nay ciing rat phé bién trong
cac vuobng tom - lua vi khong cho an thic an vién, do
d6 ham luong dinh dudng hoa tan thuong & mic
thap. TAN trong mdi truong qua cao chimg té6 moi
truong phu dudng, tdo phat trién manh, kho kiém
soat bién dong pH va oxy hoa tan. TAN thich hop
cho nuoi trong thity san néi chung va tom nudc lo
noi rieng dao dong tir 0,2 - 2 mg/L [14]. TAN théap
ching t6 moi truong ngheéo dinh dudng, tio kém
phat trién. Theo Krishnani va cs (1992) [13] ham
luong TAN nudc nuéi tom bién dao dong tir 0,1 - 0,4
mg/L va khi lén hon 2 mg/L chimg t6 méi truong
giau dinh duong.

20 1

—
‘o
1

TAN (mg/L)
=

Ham luong NO,-N trong cac vudng tom rat
thap, dao dong 0,005 - 0,088 mg/L. D4c biét, ham
luong NO,-N vu tom st ghi nhan duoc chi 0,005 -
0,018 mg/L (Hinh 7). NO, 1a san ph4dm ctia qua
trinh chuyén hoa dam hoa tan trong moéi truong
nuodc. Két qua phan tich cho thdy, TAN kha thap,
day ciing 1a Iy do ham luong NO,-N thap. Két qua
nay tuong déng voi két qua nghién ctru ctia Dien
va cs (2019) [9]. NO, la yéu to gay doc doi voi
dong vat thiy san. Tuy nhién, rat khé du doan
duogc nong do an toan cta NO, trong moi truong
nudc doi voi thiy sinh vat vi do doc phu thuoc vao
sir hién dién ctia ion CI trong nuéc. Tuy nhién, khi
hién dién & ham luong 1 - 2 mg/L duoc xem la
nguy hiém doi voi thay sinh vat [11]. Déi voi tom
nudc lo, Krishnani va cs (1992) [13] cho rang, NO,
-N 16n hon 4 mg/L duoc xem la nguy hiém, t6i wu
12 0,02 mg/L d6i voi tom bién. Nhu vay, ham luong
NO,-N trong cac vuong & mtc an toan déi voi tom

su.

A1 A2 —=+A3

NO,--N (mg/L)
o
=

0,05 1

n/.\-—‘

Pot 1 ‘ Pot2 | Dot 1 ‘ Pot 2

0,00

Vu tm su Vu lua

Hinh 7. Bién dong TAN va NO, & cic vuong tom - lia qua cac dot thu mau
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3.7.NO; vaTN

NO, 1a san phdm clia qua trinh chuyén hoéa
dam hoa tan voi su tham gia cta vi khuin chuyén

héa dam. Tuy khong gay doc déi voi thay sinh vat,
nhung khi & mtc cao (I6n hon 10 mg/L) phan anh
[14].

moi truong nudc giau dinh  dudng
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Ravichandran va Jajanthi (2006) [15] dé xuat ham
luong NO,-N trong nguon nudc cap cho ao nuoi
tom nuéc lg nén nhoé hon 0,03 mg/L. Trong
nghién cttu nay, ham luong NO;-N & cac vuong &
muc 0,102 - 1,269 mg/L, trong d6 vu tom c6 ham
luong NO;-N thap hon vu lda, dao dong lan luot 1a
0,130 - 0,650 mg/L va 0,102 - 1,269. NO bién dong
va c6 khuynh huong ting vé cudi vu lua (dot 2,
thang 12) (Hinh 8). Nghién ctu ctia Dien va cs
(2019) [9], ham lwong NO,-N trong cac vuong tom
- laa & dau vu dao dong 0,10 - 0,37 mg/L va cé
khuynh huéng gidm vé cudi chu ky thu mau.

Ham luong TN bién dong qua cac dot thu mau,

cao nhét vao cudi vu tom, dac biét 1a vuong A2. TN

& cac vuong dao déng 1,351 - 4,270 mg/L (Hinh 8).
Nhin chung, ham lwong TN trong nudc phan anh
muc do dinh duéng trung binh va két qua phan tich
cac mudi dinh dudng hoa tan nhu TAN, NO, va
NO; & cac vudng ciing cho két qua twong tu (Hinh
7). Két qua nghién ctru nay ciing twong dong voi két
qua nghién ctu chat luong nudc trong cac vuong
tom - lda tai huyén Tan Pha Dong, tinh Tién Giang
nam 2014 [8]. Hién nay, nghién cttu vé tong dam
trong nuoc vudng nudi tom lua rat it thong tin. Do
do, su bién dong TN suét vu nudi ctia mo hinh tom -
lda can duoc thuc hién véi chu ky thu mau nhiéu

hon dé thu thap s6 liéu duoc toan dién hon.
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Hinh 8. Bién dong NO; va TN & cac vuong tom - lia qua cac dot thu mau
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3.8. PO vaTP

Ham luong 1an hoa tan & cac vuéng con & miic
thap va c6 su chénh léch giita cac vuong thu mau
va c6 khuynh huong ting vé cudi vu lua (dot 2,
thang 12), dao dong 0,006 - 0,293 mg/L. PO,* & vu
tom sa twong doi thap hon vu lda va dao dong
0,006 - 0,117 mg/L (Hinh 9). Ham luong PO,* thap
nhat vao dau vu tom do thoi gian nay nudc moi cap

va cac vuong va c¢6 do man cao. Két qua nghién

ctru vé ham leong PO,*-P trong nghién ctu nay
phu hop véi két qua nghién cttu cta Dien va cs
(2019) [9] tai huyén Théi Binh, tinh Ca Mau tir
nam 2014 - 2017. Theo Boyd (1998) [14], trong
moi treong c6 dd0 man cao, PO,* c6 thé bi két taa
do su hién dién cta ion Ca* & ham luong cao.
PO,* 1a yéu to khong doc, nhung néu qua thap tao
sé kém phat trién. Nguon nudc cap cho nudi tom
bién nén c6 ham luong PO,* 0,1 - 0,2 mg/L [12].
Trong khi d6, Boyd (1999) [14] cho ring, ao nuoi
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thily san nén c6 ham luong 1an hoa tan dao dong
0,005 - 0,2 mg/L. Do @6, khong giong nhu nhitng
ao nuodi tom s c6 cho dn bé sung thic an vien

cong nghiép, cac vuong tom - lua quang canh can
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b sung nguédn hitu co cho vuong nhu vi sinh @
cam gao, phan hitu co vi sinh nham gitp duy tri
mau nudc, tao ngudn thic dn te nhien dé co thé

dat duoc nang suat cao hon.
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Hinh 9. Bién dong PO,* va TP & cac vuong tom - lia qua cac dot thu miu

Tuong te nhu PO, téng lan TP ciing & mtc
thap rat bién dong 0,128 - 0,693 mg/L. Vu tom dao
dong tir 0,128 - 0,496 mg/L va vu lua dao dong tix
0,242 - 0,693 mg/L (Hinh 9). Ham luong TP ¢o
khuynh huéng tang vé cudi vu lia. Diéu nay co thé
do su tich lity dinh dudng trong qua trinh nuoi két
hop tém cang xanh véi lua. Ngoai ra, vao vu lua,
moi truong nudc ngot, qua trinh hoa tan cda lan
cao hon so v6i trong nuédc lo man. Ham luong TP
trong nghién ctru hién tai cting twong déng voi
nghién ctru trong vuong tom - lda luan canh cuda
Nguyén Minh Nhuyt Quang va cs (2016) [8], Dien
va cs (2019) [9]. Nhin chung, ham luong TP trong
nudc phan anh méi truong c¢6 dinh duéng khong
cao vao vu tém su.

3.9. Téng S? va chlorophyll-a

Trong moi truong nudce, luwu huynh tén tai &

nhiéu dang, trong d6 cht yéu la dang S*, HS va

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 3/2024

H,S. Ti le H,S trong téng sulfide phu thudc vao
nhiét do va pH nuoc [11], [14]. Két qua phan tich
cho thdy, ham luong tong S* dao dong 0,02 - 0,099
mg/L (Hinh 9). Téng S trong vu tom su cao hon
vu lta. Nhin chung, tdng S* kha 6n dinh va it su
bién dong 16n gitta 3 vuong khao sat. IS 1a dang
khi rat doc doi voi thiy sinh vat, trong khi HS va
S? 1a dang ion khong doc nhung khi pH thap thi
HS va S? sé chuyén hoéa thanh H,S gay doc. Him
luong H,S dugc xem la an toan va ly tuéng cho
nuoi tom la khong phat hién va phu hop nhat 1a
nho hon 0,003 mg/L [14]. Tuy nhién, thuc t€ ao
nuoéi thiy san rat khé dat duoc yéu cau nay. Nhu
vay, voi mic pH khao sat trong cac vuong (7,14 -
9,13) thi ham luong téng S* & mot so thoi diém
tuong do6i cao (vuong Al) nhung ham luong H,S
rat thap.
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Hinh 10. Bién dong tdng S* va Chlorophyll-a

Ham luong chlorophyll-a & mtc trung binh va
c6 khuynh huéng gidm vé cudi vu tom (Thang 7) va
tang vao cudi vu lua (Thang 12). Chlorophyll-a dao
dong 12,7 - 51,7 pg/L, thap nhat & vuong A2 va cao
nhat & vuong A3 (Hinh 10). Ham lwong chlorophyll-
a la chi titu danh gi4 niang suat sinh hoc so cap
trong hé sinh thai tom Iia. Chlorophyll-a phan anh
sinh lwong tdo trong thiy vuc nhiéu hay it. Tuy
nhién, do6i khi chlorophyll-a va mat do tao khong
theo quy luat twong quan vi con phu thuéc vao kich
thudc loai tdo trong moi truong. Nghién ctu cta
Dien va cs (2019) [9] cho thdy, & nhitng vuong tom
- Itia it thay nudc, ham lugng chlorophyll-a dao dong
54 - 33,4 pg/L, trong khi cic vuong thay nuoc
thuong xuyén c6 ham luong chlorophyll-a dao dong
4,1 - 57,6 ng/L. Két qua nghién ctu trudc day ciing
cho thay, ham lrong chlorophyll-a & cAc vuong tom
- lta & huyén Thoi Binh rat thap, chi dat gia tri
trung binh 12,3 + 5,5 pg/L vao mua khé va cé
khuynh huéng tang cao vao mua mua (55,8 O 34,8
ug/L) [9]. Nhu vay, két qua chlorophyll-a trong
nghién ctu hién tai phan anh sinh luong tao trong
cac vuong khong cao.

4. KET LUAN VA BE XUAT

4.1. Két luan

Chat luong nuéc trong vudng tom — lia duoc
khéo sat co ban dap tng du diéu kién cho viéc nuoi
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& cac vuong tom - lia qua cac dot thu mau

tom — lua. Theo do, pH kha bién dong, do man giam
nhanh & cu6i vu tom. Tuy nhién, do kiém & mitc cao
va 6n dinh. Ham luong oxy ¢ muc kha, chua dén
mutc thi€u oxy. Ham luong TSS, BOD, COD va dam
hoa tan gom: TAN, NO,, NO;, PO, TN, TP va
chlorophyll-a con & muc thap, phan anh tinh trang
cac vuong & muc dinh duong thap dén trung binh.
Tuy nhién, can lvu y ham luong téng sulfide trong
mo hinh mot vai thoi diém c6 thé lén cao va anh
hudng dén tom khi pH trong vuong thap.

4.2. Dé nghi

Cén tap trung nghién ctu quy luat bién dong
theo ngay dém cta pH va oxy hoa tan trong vuong.
Bén canh d6, nghién ctru tiép theo can tang tan suat
thu méau va thanh phan loai, sinh lugng phiéu sinh
dong thuc vat dé danh gia toan dién hon vé chat
Iwong nudc ctia mo6 hinh.

LOI CAM ON

Nghién cttu duoc thuc hién véi su tai trg kinh
phi tt dw an “Cdi thién moéi truong va ky thuit
nham phat trién bén ving mo hinh nudi tom su —
Iia ludn canh & dong bang song Ciru Long* thudc
chuong trinh thitc tng bién d6i khi hau viing dong
bang song Cttu Long (MCRP). Théa thuan hop tac
nghién cttu khoa hoc gitta Té chic Hop tac Quoc
té Dtc (GIZ) va Truong Dai hoc Can Tho.
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STUDY ON WATER QUALITY OF RICE - SHRIMP FARMING IN CA MAU PROVINCE
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Do Quang Trung?®, Ngo Tien Chuong®*
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3The Central Institute for Natural Resources and Environmental Studies, Vietnam National University
‘Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH

Summary

Ca Mau has the largest area of brackish shrimp culture in the Mekong Delta with different systems
such as integrated mangrove shrimp, improved - extensive, rotational rice - shrimp, intensive and
super-intensive ones. Among these, rotational rice - shrimp is known as more developed in Thoi
Binh district. This system has been considered a suitable model with natural conditions and
ecology - friendly. Towards sustainable development and adaptation to climate change and saline
water intrusion, it is crucial to deeply understand the variations of the water quality in the rice -
shrimp farming systems. Therefore, the aim of this study is to assess the water quality in rice -
shrimp farms to provide the scientific data for water quality in rotational rice - shrimp system in the
future. Water samples were collected at 3 rice - shrimp farms with 4 sampling periods including
beginning and end of shrimp crop (February/July), beginning and end of rice crop
(October/December) in Bien Bach Dong commune, Thoi Binh district, Ca Mau province. The
results showed that salinity rapidly declined during shrimp culture period. Total alkalinity
concentrations were relatively high and stable. Dissolved oxygen levels were in an acceptable
range. However, the results of TSS, BOD, TAN, NO,, NO;, PO, TN, TP and chlorophyll-a
indicated that the rice - shrimp farms were in mesotrophic conditions. It is therefore suggested that
in order to increase the productivity of rice - shrimp farming, the technical solutions for improving
nutrient levels in rearing water should be considered during shrimp crop.

Keywords: Ca Mau, water quality, rice - shrimp rotation, Thoi Binh.
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