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ABSTRACT

The purposes of the study “Effectiveness of using rice fields to treat polluted
water of catfish (Pangasianodon hypophthalmus) pond” were to recycle
nutrients in wastewater from fish ponds for rice irrigation, reduce inorganic
fertilizer application, and decline the discharge of fishpond wastewater to water
bodies. The experiments were carried out in farmer’s rice fields including four
treatments: (1) freshwater and NPK fertilizer were applied to the rice field. (2)
waste water from fish ponds and NPK fertilizers were applied to the rice field.
(3) waste water from fishponds and NPK fertilizers (two third of the weight used
in treatment (1). (4) waste water from fish ponds and only potassium fertilizer
were applied to the rice field: The results showed that using waste water from
fish ponds for irrigating rice field reduced nutrients effectively in all treatments.
Total Kjeldahl nitrogen (TKN) removal performance by rice field was 63.66% in
treatment (2), which was lower than in treatment (3) (67.5%). The highest
removal efficiency was 73.09% observed in treatment (4). Similarly, the highest
treating performance of total phosphorus (TP) was 84.58% in treatment (4) and
lowest in treatment (2) (78.41%,). Besides, the use of waste water from fish ponds
for irrigating rice fields could reduce at least one third the amount of fertilizer
applied while maintaining the yield of rice.

TOM TAT

Nghién ciru “Hiéu qua sir dung dit ngdp nwée trong lia dé xir Iy nuwée é nhiém
cua ao wong ca tra’ dwoc thuc hién nham nghién cuu tinh kha thi cua viéc tan
dung dinh dwdng nude ao wong cd tra giong dé twdi lia han ché viéc sir dung
phdn héa hoc trén rung. Thi nghiém dwoc bo tri trén rugng cua nong dan tai
khu vie nghién ciru: (1) Dung nudc song dé twdi lia va bén bé sung phdn vé co,
(2) Dung nudc ao wong ca tra glong dé tuoi lia va bén bé sung phan NPK, (3)
Dung nudc ao wong cd tra glong dé twdi hia va bén bo sung phan 2/3 NPK, (4)
Diing nuéc ao wong cd tra giong dé twéi lia va chi bon bo sung phan kali. Két
qua nghién ciru cho thay: St dung mieée ao wong cd tra giong dé twdi hia cho
thdy hiéu qua ré rét thong qua viéc lam giam cdc théng so héa hoc 6 tat cd cdc
nghiém thire. Hiéu sudt xir Iy tong nito Kjeldahl (TKN) doi véi diéu kién bon
NPK la 63,66% thdp hon diéu kién bén bé sung 2/3 NPK (67,5%) va thap hon
diéu kién chi bon bé sung kali (73,09%). Twong tw doi véi hiéu sudt xit Iy tong
lan (TP), cao nhdt la & diéu kién bén bé sung kali (84,58%) va thdp nhit ¢ diéu
kién bon bé sung NPK (78,41%). Bén canh do, khi sir dung nw6e ao wong cd tra
giong dé twGi cho canh dong lia cé thé giam it nhat 1/3 leong phdn bén sir dung
trén dong rugng ma van dam bdo ndng sudt liia cho néng dan.
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1 GIOI THIEU

Nudc thai tir cac ao ¢ tra 1a ngudn gdy 6 nhiém
va sy phil dudng hoa do ham lwong nhitng chét
dinh dudng nhu dam va lan vuot khoi strc tai cua
moéi trudng anh huong dén chat luong nude mat
trong khu vie. V6i xu thé cac ao wong ca gidng
tang nhu hién nay thi van de xu ly luong nude thai
tr qua trinh wong ca tra glong can dugc quan tam
nhim han ché tinh hinh 6 nhiém ngudn nuéc mat.

Viéc két hop nuéi thuy san vao hé théng canh
tac lta co thé lam giam 6 nhiém méi truong nudce
mat, giam lugng phan hoéa hoc st dung trén déng
rudgng. Pic biét trong nudc thai tir cac ao wong ca
tra gidng co cac dudng chat can thiét cho qua trinh
phat trién cua cdy laa. Tir d6 c¢6 thé ting lgi nhudn
cho nong dan dong thoi gép phan phat trién
nén nong nghiép bén vimg bén canh viéc bao vé
moi trudng.

Nghién ctru “Hi¢u qua sir dung dit ngdp nwéc
trong lia dé xiv ly nwdc é nhiém clia ao wong cd
tra” v&i muc dich tan dung lai nguon dudng chat
c6 trong nudce thai ao wong ca tra giong cung cap
cho qua trinh phat trién cua cdy laa gop phan
han ché 6 nhiém nudc mit tir qua trinh wong ca
tra gidng.

2 PHUONG PHAP NGHIEN CUU

Thi nghiém duoc thuc hién vao vu Hé Thu, bd
tri trén rudng lGa canh tac cia néng dan tai khu vuc
nghién ctru theo khdi hoan toan ngéu nhién gom 4
nghiém thirc (NT) véi 3 1an lap lai.

NT 1: Ding nuée séng dé tudi lia va bon phan
NPK (90N — 50P,05 — 30K»0).

NT 2: Dung nudc ao wong ¢ tra giéng dé tudi
lta va bon phan NPK (90N — 50P,05 — 30K,0).

NT 3: Dung nudc ao wong ca tra giéng dé tudi
ltia va bén 2/3 phan NPK (60N — 30P,0s —
20K,0).

NT 4: Dung nuéc thai ao wong c4 tra giéng dé
tudi laa va chi bon phan kali (30K,0).

Mai nghiém thtc duoc bd tri vao mot 6 thi
nghiém tuong tmg trén dong rudng c6 dién tich 25
m2. Bo xung quanh cac 6 thi nghiém dugc phu
bang ni 16ng dé tranh su thit thoat nude tir trong 6
thi nghiém ra bén ngoai.

Gidng lua s dyung la giéng la dia phwong
trong (OM6976) v6i giai doan sinh truong 1a 90
ngay. Lua sa véi mat d¢ 130 kg/ha trén cac 6 thi
nghiém duoc 3 -4 14 (10 ngay) thi bit dau cho nudc
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vao theo diéu kién timg nghiém thirc. Nu6c tudi
vao rudng sau 4 ngay xd nudc ra nhung van giit
cho dat trén rudng luén am va sau khoang 7 ngay
lai tiép tuc cho nudc vao. Tiép tuc lam nhu vay dén
khi thu hoach.

Ao c6 dién tich 700 m?, d0 sau cua ao 1a 1,5 m,
ca tra glong dugc 55 ngay tudi. Khoéng cach tir ao
cé tra gidng dén rudng lua thi nghiém khoang 3 m.
Viéc bom nudc ao cé tra giéng tudi cho lua bang
may bom. P9 ngdp sau cua cac 16 thi nghiém trong
tuan 1& dau 1 0,5 cm, giai doan lua tir 20-45 ngay
muyc nude 1a 1-3 cm va giai doan 60-70 ngay giir
muc nudce la 3-4 cm.

Céc nghiém thirc dugc bon phan hoa hoc tuwong
ung voi quy trinh canh tac ctia néng dan tai noi
nghién ctru. Bén phan 3 dot twong Gng vao cac
ngay 14, 25, 45 ngay sau sa: Dot 1 va dot 2 bon
50 kg DAP va 60 kg uré cho 1 ha (10.000 m?). Dot
3 bon 40 kg uré va 50 kg kali cho 1 ha (10.000 m?).
Dbi v6i nghiém thirc 3 thi bon phéan vo co bing 2/3
luong phéan so véi nghiém thuc 1 va nghiém thuce
2. Nghié€m thurc 4 chi bon phan kali.

Thu mau nudc vao budi sang tir 08 gio dén 10
gi0 trudce khi cho nudc vao va trude khi thdo nude
ra khéi cac 6 thi nghiém. Mau nuéc duge thu sau
khi da cho nudc ao nudi ca vao rudng 4 ngay va
truéc khi bon phan vé co. Mau nuée dugc thu
trong chai nhya 1 lit, trir lanh va van chuyén vé
phong thi nghiém doc hoc, Khoa M6i truong va
Tai nguyén Thién nhién, Truong Pai hoc Can Tho
phan tich cac chi tiéu tong nito Kjeldahl (TKN),
dam nitrat (NOs), dam ammonium (NH;"), tong
lan (TP) theo phuong phép dugc md ta trong
Standard Methods for the examination of Water
and Wastewater, 2005.

Thu hoach Iua trén khung 1 m x 1 m roi dém s6
bong dé tinh sé bong/m?. Sau do6 ldy ngiu nhién 10
bong, tach hat chic, 1ép tinh ty 1& chic/bong. Tir s6
hat chéc/béng dém 1.000 hat va can trong luong
(d6 4m 14%). Thu hoach ning sudt (Iy thuyét): Thu
trén 6 5 m? va phoi kho theo kinh nghiém béo quén
laa sau thu hoach ctia nong dan. Sau d6 dem can dé
tinh nang suat Iy thuyét.

_Dung phzin mém Excel dé v& d6 thi va phan
mém SPSS d¢€ so sanh sai khac trung binh giira cac
nghiém thurc.

3 KET QUA VA THAO LUAN
3.1 Chit lwgng nwée thai ao nudi ca tra
tham canh sau khi di qua canh dong ltia

Sau khi di qua cac nghiém thirc, nuge ao nudi
ca tra co gia tri tong nito Kjeldahl (TKN), dam
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ammonium (NH,"), dam nitrat ( NO3), tong lan
(TP) suy giam rd rét gilta nudc trude tudi va nude
sau tudi. Sy chénh léch vé n6ng do TKN gitra nudc
trude tudi va nudce sau tudi trong tat ca cac dot thu
miu & tit ca cac nghiém thirc cho thdy rang: khi
nudc thai di qua canh dong lta, mot phan chat hiru
co dd duoc cac vi sinh vat hiéu khi phan huy dé
tong hop nén té bao vi khuan méi (Lé Hoang Viét,
2002). Ddng thoi, mot phan dam hitu co ciing di
duoc cic vi khuén phan hay thanh cac dang ion
hoa tan va duoc cdy lua hip thy.

Theo Lé Hoang Viét (2002) thi qua trinh nitrate
hoa s& chuyén hoa cac hgp chat amon thanh nitrat
nhd vao su hoat dong cua vi khuan nitrosomonas
va nitrobacter. Sy suy giam gia tri dam ammonium
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(NH4") gilta nudc trude tudi va nude sau tudi cia
cac nghiém thuc con do cady lta dd hap thu ion
NH4" ¢6 trong nude thai ao nudi ca tra.

Thong qua cac vai trd hip phy cia dat ddi véi
chit hitu co, dam, lan dd lam giam céc tic nhan
gdy phi dudng hoa d6i v6i moi trudong nuoc. Nude
thai ao ca tra glong thay vi thai truc tiép ra song,
rach s& gy 6 nhiém, thi nudc thai dugc cho qua hé
thong dét lua s& giit lai cac thanh phan dinh dudng
nay vao trong dat va nhd vao cac vi sinh vat di
phan giai cac chét hitu co, dam, l4n hitu co thanh
cic chit vo co hiu dung (N-NH4*, N-NOs,
P-PO.%) can thiét cung cép cho cdy lia dé sinh
truéng va phat trién.

Bang 1: Dién bién nong dd dam, 1an (mg/L) ciia nwée thai ao nudi ca tra thAm canh sau khi qua canh

dong hia & nghi¢m thirc 2

Tudi_lia (ngiy) TKN NH4* NOy TP
10-14 Trude 8,59+0,32 1,212+0,1 0,42%£0,04 0,84%0,02
Sau 5,55"+0,32 0,90°+0,11 0,28+0,03 0,24+0,01

2125 Trudc 8,96+0,00 1,77%£0,16 0,44*+0,01 0,922+0,02
Sau 4,11°+0,32 0,93°+0,16 0,14*+0,01 0,24°+0,03

4145 Trudc 9,33%£0,32 2,524+0,00 0,41°+0,02 0,94°+0,01
Sau 2,61°+0,32 1,31°+0,16 0,14°+0,02 0,28°+0,03

5458 Trudc 9,08%+£0,29 2,52%0,16 0,46*+0,03 0,94+0,03
Sau 2,06°+0,08 0,52°+0,05 0,14+0,03 0,16°+0,00

76.80 Trudc 9,11%+0,11 2,67%+0,18 0,45+0,01 0,90°+0,01
Sau 2,06°+0,16 0,33%+0,05 0,29°+0,02 0,05°+0,02

Ghi chii: Trong ciing mét tuéi lia, & ciing mét cot néu c6 cdc mau ti khdc nhau (a-b) thi khdc nhau ¢6 y nghia thong ké

(5%, Pair Sample T-Test)

NO; 12 ion hoa tan rat d& dugc hap thu boi cay
loa nén sau khi qua trinh nitrate hoa hoan thanh,
mgc du noéng d6 NOs- trong nudc thai ao ca tra
gidng cao nhung do cay lua gia ting kha nang hap
thy chat dinh dudng theo sy gia tang cua tudi lua
lam cho ndng d6 cua NO; bi giam xudng (Brix
Hans, 2003; Lé Hoang Viét, 2002; Tran Hiéu
Nhug¢, 2001; Chau Minh Khéi et al., 2012). Trong
mdi truong yém khi voi sy co mat cua cac hydrat
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carbon s€ xay ra qua trinh phan nitrate hod nho cac
vi sinh vat ky khi, chiing tién hanh oxy hoa cac hop
chat hitu co bang con duong khir hydro.

3.2 Hiéu suit loai b dam, lan ciia rudng lia

Nhin chung, hiéu suit xir Iy ndng d6 cac thong
s6 6 nhiém nudc tudi sau khi di qua canh dong lua
¢6 xu hudng cao & cac diéu kién bon bd sung it
phén hoa hoc.
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Hinh 1: Hi¢u suét giam dam va lan ciia rudng lia giai doan lia 54-58 ngay

Ghi chii: Nghiém thire 1: twéi bang mede séng + phan NPK; Nghiém thirc 2: tudi bang nude ao + phin NPK; Nghiém
thirc 3: twoi bang nudc ao + 2/3 phdan NPK; Nghiém thirc 4. twoi bang nudc ao + phdn kali

Hiéu sut xir 1y cac chat 6 nhiém & NT 1 1a thap
nhit va NT 4 14 cao nhat. O diéu kién tudi bang
nude ao ca tra gidng va bon NPK cé hiéu suit loai
bo dam, lan thip hon diéu kién ciing tudi bang
nuéc ao nhung chi bon thém phan kali. Diéu nay
duoc 1y giai rang, do khong bon phan hoa hoc nén
khong c6 sy du thura dam, 1an trong diéu kién chi
bon kali; dong thoi cdy lua s& sir dung ngudn dinh
dudng nay mot cach triét dé hon dé sinh truong.
Chinh vi thé, hiéu suit giam N, P cao hon so vdi
cac diéu kién con lai. Diéu nay chimg to canh dong
la c6 kha nang 1am giam 6 nhiém trong nudc thai
a0 wong ca tra gidng khi sir dung luong nudc nay
dé canh tac Ina.

3.3 Ning suit laa

Phan dam 13 yéu t6 quan trong quyét dinh dén

Nang suat (tan/ha)
9 -

viéc hinh thanh cac yéu t6 tao nén ning suét lua.
Boén ddy du phan cing véi viée tu6i thém bang
nudce thai ao wong ca tra g10ng se giup tang so
luong hat trén bong. Tuy nhién, néu bén thira phan
va dic biét 1a phan dam thi s& 1am cho cay dé bi d6
ngd, yéu 6t, thu hit sau bénh (Nguyén Thi Bé
Phuc, 2008). Véi diéu kién duoc cung cp dinh
dudng nhiéu nhat bang viéc tudi béng nudce thai va
bon NPK c¢6 ti 18 hat chic thip nhat (87%) trong
khi diéu kién chi bon kali lai c6 ti 1& hat chic cao
nhat (91, 7%) (Hinh 2). Ti 1¢ hat chac dugc quyét
dinh boi sb bong ciing nhu sb gié trén bong
(Nguyen Ngoc D¢, 2008), va c6 anh hudong dén
nang suét vi sd hat chic it ma s6 hat 1ép trén bong
nhiéu thi ning suat giam (Pinh Van Lit, 1978).
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Nghiém thirc

Hinh 2: Hiéu qua ciia bon phan v co két hop twéi nwée ao nudi ca tra gidng dén ning suit lia

Ghi chi: Nghigém thirc 1: tudi bang miede séng + phan NPK; Nghiém thirc 2: twoi bdng nude ao + phdan NPK; Nghiém
thirc 3: twéi bang nuoc ao + 2/3 phan NPK; Nghiém thirc 4: twoi bang nuwdc ao + phan kali
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Theo Matsushima (1970), ning suat lta duoc
quyét dinh boi hai thanh phin chi yéu 1 s6 hat
trén don vi dién tich va phﬁn tram hat chic cling
nhu trong lwong hat. Hinh 2 cho thiy rang, diéu
kién co ning suat cao nhét (7,7 tAn/ha) 1a diéu kién
tuGi bang nudc thai va bon NPK, va thap nhat 1a
diéu kién chi bon bd sung phan kali (6,6 tin/ha).
Ngoai ra, Hinh 2 ciing cho thy ring v&i diéu kién
tudi bang nude thai va chi bon 2/3 NPK cho ning
sudt cao hon diéu kién canh tic binh thuong cua
nong dan.

Ty 18 hat chac/bong (%)
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Hinh 3: Ty I¢ hat chic/bong
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Véi didu kién dugc bon bd sung kali tuy co
ning suét thap nhung do khong thira dam nén cay
lba cling cap, co thé tranh duoc sau bénh, ti 18 hat
chéc va trong lwong hat rat cao nén rui ro rat thip.
Mit khac, xét v& mat moi truong thi it st dung
phén bon ma con gop phan lam giam ham luong
chat 6 nhiém trong nudc thai ao wong cd tra giong
nén day c6 thé duge xem 1a mo hinh nham giam 6
nhiém tir ao wong ca tra giéng va han ché chi phi
trén dong rudng tur do gia tang loi nhuén cho ngudi
dan trong la ving Dong bang song Ciru Long.

Trong lwgng 1000 hat (gram)
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Hinh 4: Trong lwong 1000 hat (g)

Ghi chii: Nghiém thirc 1: twdi bang miede séng + phin NPK; Nghiém thirc 2: tudi bang nude ao + phin NPK; Nghiém
thirc 3: twéi bang nuoc ao + 2/3 phan NPK; Nghiém thirc 4: twoi bang nudc ao + phan kali

V6i didu kién duoc cung cap dinh dudng nhiéu
nhit bang viéc tudi bang nudc thai va bon NPK co
ti 1& hat chéc thap nhat (87%) trong khi diéu kién
chi bén kali lai co ti 1& hat chic cao nhat (91,7%)
(Hinh 3).

4 KET LUAN

Str dung nude ao wong cé tra gidng dé tudi laa
cho thdy hiéu qua rd rét thong qua viéc lam giam
cac thong s6 hoa hoc & tit ca cic nghiém thuc.
Hiéu suét xir ly tai diéu kién tudi bﬁng nudc ao
wong ¢4 tra giébng va bon NPK c6 ham lugng TKN
thip hon so véi diéu kién bon 2/3 NPK; va thip
hon so véi didu kién chi bon phan kali va tat ca déu
cao hon so véi diéu kién tudi nudc song. Doi véi
chi tiéu NH4* va TP thi hiéu suat xtr Iy cao nhat
(82,88% d6i véi NH,™ va 84,58% ddi voi TP) &
nghiém thirc chi bon thém kali. Pdng thoi, hiéu
suét loai bo dam, l4n cao theo thoi gian sinh truong
cua lta; cao nhét & giai doan lGa vao hat (82,55%
ham luong TKN; 97,78% ham lugng TP) va thép
nhét & giai doan cay ma (37,25% ham luong TKN;
72,62% ham lugng TP).
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Tom lai, dé han ché 6 nhiém méi truong nudc
tir nguy co nudc ao wong ca tra giéng thi viéc sir
dung ngudn nudc nay dé tudi cho canh dong laa la
bién phap can dugc quan tim va ap dung. Bén canh
do, khi sir dung nu6c ao uong ca tra giéng dé tuai
cho canh dong lta c6 thé giam it nhét 1/3 luong
phan bén sur dung trén ddng rudng. Diéu nay gop
phan giam chi phi canh tac lua giup nang cao lgi
nhuén cho ngudi ndng dan.
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