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ABSTRACT

The study “Amelioration of nitrogen, phosphorus polution by rice fields from
wastewater of intensive catfish (Pangasianodon hypophthalmus) ponds” were
developed to enhance recycling nutrients in wastewater from fish ponds for rice
irrigation and reducing inorganic fertilizer application. The experiments were
carried out in farmer’s rice fields with four treatments, including: (1)
wastewater on the bare soil; (2) wastewater without applying fertilizers, (3)
wastewater in combination of NPK fertilizers (60N — 40P.0s5 — 40K:0), and, (4)
wastewater in combination with NPK fertilizers (90N — 60P20s — 60K20). The
results showed that using wastewater from fish ponds for irrigating rice field
reduced nutrients effectively in all treatments. The highest total Kjeldahl
nitrogen (TKN) and total phosphorus (TP) concentrations removed in the
treatment No. (2) were 10.14 mg/L and 2.88 mg/L, respectively and the lowest
could be found in the treatment No. (4) where the removal concentrations were
7.75 mg/L and 1.99 mg/L, respectively. The lowest removal efficiency of TKN
was 45.99% in seeding and the highest eficiency was recorded in fruiting
(72.33%). Similarly, the highest treating performance of TP was 70.92% in
Sfruiting and lowest in seeding (37.23%). Besides, the use of wastewater from
fish ponds for irrigating rice fields could reduce at least one third the amount of
fertilizer applied but still maintaining the yield of rice.

TOM TAT

Nghién ciru “Khd nang hdp thu dam, lan tir nuwée thdi ao nudi cd tra
(Pangasianodon hypophthalmus) tham canh cua cdy lua” dwoc thuc hién trong
vu lua Pong Xudn tai huyén Vinh Thanh — Can Tho nham nghién ciru tinh kha
thi cua viéc tan dung dinh duong nudc thai ao nudi ca tra dé twéi lia, han ché
viée swr dung phan hoa hoc trén ruong. Thi nghiém duoc bé tri trén ruong lua
ciia néng dan tai khu viec nghién cieu gom bon (4) nghiém thirc: (1) nueée thdi +
ddt ruéng khéng trong lia, (2) nude thai + ddt ruéng co trong hia va khéng
bon phan, (3) nuoc thai + bon phdan NPK (60N — 40P.0s5 — 40K20), (4) nuoc
thai + bon phin NPK (90N — 60P:0s5 — 60K:0). Két qud nghién citu cho
thdy:Téng nito Kjeldahl (TKN) va tong lan (TP) dwoc xw Iy cao nhdt & nghiém
thire (2) lan heot la 10,14 mg/L va 2,88 mg/L va thap nhat ¢ nghiém thire (4) la
7,75 mg/L va 1,99 mg/L. Trong cdc giai doan sinh truong, hiéu sudt xit Iy thap
nhat ¢ giai doan cdy ma dat 45,99% (TKN) va 37,23% (TP) va cao nhat ¢ giai
doan cdy lia vao hat dat 72,33% (TKN) va 70,92% (TP). Bén canh do, khi su
dung miede ao nudi cd tra tham canh dé twéi cho canh dong lia cé thé giam it
nhat 1/3 lwong phéin bén sir dung trén dong ruéng ma van duy tri nang sudt hia.
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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 mit
trong khu vuec.

Viée sir dung ngudn nude thai tir nudi thity san
dé tudi cho lha c6 thé giup giam 6 nhiém moi
trudng nudc mat, gidam lugng phan hoéa hoc su
dung trén ddng rudng. Dic biét trong nudc thai tir
c4c a0 nudi ¢4 tra tham canh c6 cac dudng chat can
thiét cho qua trinh phat trién cta cy lua. Tir d6 c6
thé tang loi nhuén cho noéng dan, dong thoi gop
phan phat trién nén nong nghiép bén vimng bén
canh viéc bao vé moi truong.

Nghién ctru “Kha ning hip thu dam, lan cua
cay lta tir nudc thai ao nuoi ca tra (Pangasianodon
hypophthalmus) thdm canh” dugc thuc hién voi
muc dich tan dung lai ngudn dudng chat co  trong
nude thai ao nudi ca tra thdm canh dé cung cép cho
qué trinh sinh truong va phat trién cua cay lua.

2 PHUONG PHAP NGHIEN CUU

Thi nghiém duogc bb tri theo thé thirc khéi hoan
toan ngau nhién trén rudng lua canh tic clia néng
dan, trong vu lua Bong Xuan tai huyén Vinh Thanh
— Can Tho. Sir dung nude thai ao nudi thim canh
c4 tra dé tudi rudng lha tuong tmg vai ao ca & tudi
thang thtr 4, 5, 6. Khoang cach tir rudng laa dén ao
nudi c4 tra 1a 30 m. Thi nghiém gdm c6 4 nghiém
thirc va mdi nghiém thtc thyc hién 3 lan lip lai
nhu sau:

— Nghiém thic 1: S dung nudc thai ao
nudi c4 tra thim canh dé tudi 1én dat rudng (khong
trong laa).

— Nghiém thirc 2: SGt dung nudc thai ao nudi
¢4 tra thAm canh dé tudi 1én rudng lua (co trdng lha
va khéng st dung phén bon)

— Nghiém thirc 3: St dung nudc thai tir ao
nudi ca tra thAm canh dé tudi 1én rudng lua va bon
phan NPK (60N — 40P,0s — 40K,0).

— Nghiém thirc 4: St dung nudc thai tir ao
nudi ¢4 tra thAm canh dé tudi 1én rudng lha va bon
phan NPK (90N — 60P,05 — 60K,0).

Mbi nghiém thirc duoc lap lai 3 lan, mbi 1ap lai
la mot 6 thi nghiém trén dong rudng dién tich
25 m?, B xung quanh cic 6 thi nghiém duge phu
bang nilong dé tranh 1o ri nudc gitta cac 6 va that
thoat nude tir 6 thi nghiém ra bén ngoai. Nudc thai
tudi vao cac 6 thi nghiém dugce dan truc tiép tr ao
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nudi thdm canh ca tra. PY ngdp sdu cua cac 16 thi
nghiém trong tudn 1& du 13 0,3-0,5 cm, giai doan
lua tir 20-45 ngay myc nude la 1-3 cm va giai doan
60-70 ngay gitt myc nudc 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 tuwong Gng vao cac
ngay 14, 25, 45 ngay sau sa. Dot 1 va dot 2 bon
100 kg DAP va 110 kg uré cho 1 ha (10.000 m?).
Pot 3 bon 30 kg DAP va 100 kg KCI1 cho 1 ha
(10.000 m?). Pdi voi nghiém thic 2 thi bon 2/3
Uré, 1/2 phan DAP va phén kali so voi nghiém
thirc 1. P6i v6i nghiém thire 3 thi khéng bon phan.
Nghiém thuc 4 chi tuéi nudc thai ao nudi ca tra
tham canh 1én dét ruong.

Gidng lua sir dung dé b tri thi nghiém 1a giéng
Jasmine co giai doan sinh trudng 105 ngay. Mat do
sa lan 20kg/1.000m?. Khi lta duoc 3 - 4 14 (10
ngdy) thi bat dau cho nudc thai tir ao ca tra vao
theo diéu kién ting nghiém thtrc. Nudc thai tudi
vao rudng duoc thue hién 9 lAn/vy, sau 4 ngay Xxa
nuéc ra nhung van giir cho dat trén rudng luén 4m
va sau khoang 7 ngay lai tiép tuc cho nudc vao, lap
lai dén khi thu hoach.

Thu mau nude vao budi sang tir 08 gid dén 10
gio trén 6 thi nghiém sau khi nudc thai ao nuoi ca
tra dugc luu lai 4 ngay trén rudng lta va myc nude
con da dé c6 thé thu mau. Thu miu laa dong thoi
v6i thu mau nude & giai doan cay lua 25 ngdy, 65
ngiy va 95 ngay. Mau hat lia duoc thu vao budi
chiéu Iuc 13 gio dén 15 gio vao giai doan Ia chin
105 ngay.

Mau nuée duge thu trong chai nhwa 1 lit, trit
lanh phén tich cac chi tiéu tong nito Kjeldahl
(TKN), dam nitrat (NO5"), dam ammonium (NH4"),
téng 1an (TP). Mau céy lua va hat lua phén tich cac
chi tiéu: N tong s, Lan tong s, Kali téng sb theo
phuong phap dugc md ta trong “Standard Methods
for the examination of Water and Wastewater,
2005”. Mau dugc van chuyén vé phong thi nghiém
khoa Mo6i truong va Tai nguyén Thién nhién,
Trudng Pai hoc Can Tho.

S liéu sau khi thu thap dugc tinh thong ké va
v& db thi bang phan mém Microsoft Excel va phan
mém théng ké IBM SPSS 20.0 dé so sanh sai khac
trung binh cta cac nghiém thirc (LSD<0.05).

3 KET QUA VA THAO LUAN

Sau khi 5tu’c'ri cho rudng lta, nude ao nudi ca tra cd
gia tri tong nito' Kjeldahl (TKN), dam ammonium
(NH4"), dam nitrat (NOj3), tong l1an (TP) giam ro
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rét gilta trude tudi va sau tudi sau khi luu lai 4
ngdy trén rudng. Su chénh léch vé ndng d6 TKN
gilta nude trude tudi va nude sau tudi ¢ tit ca cac
nghiém thirc (Bang 1) cho thay rang: khi nudc thai
di qua canh dong laa, mot phan chét hitu co da
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dugc cac vi sinh vat hiéu khi phan huy dé tong hop
nén té bao vi khuin méi (Lé Hoang Viét, 2002).
Dong thoi, mot phan dam hitu co ciing da duge cac
vi sinh vat dat khoang héa thanh cac dang ion hoa
tan (NH,4" va NOy") va duoc cdy laa hip thu.

Bing 1: Ham lwgng TKN (mg/L) ciia nuéc thai trwde khi twdi va sau Khi twéi & tit ci cac nghiém thire

sau 4 ngay
Re s - Khéng trong laa Trong lia
Tudica  Giai dogn N thai NTI1 NT3 NT4
4 thang Cay ma 12,37°+0,2 7,35%+0,93 6,40%°+0,53 6,18°£0,40  6,42°+0,53
5 thang Lam dong 14,54°+0,19 7,39%+0,35 6,99*+0,22 5,469£0,34  6,27°+0,08
6 thang Vao hat 18,40°+0,17 7,33%+0,18 5,20°+0,11 3,24°40,05  4,60°t0,40

Ghi chii: Trong ciing mét hang, néu cdac mau tw khéc nhau (a-b-c-d) thi khdc nhau cé ¥ nghia thong ké (5%, Duncan)
Nude thai: Ham lwong TKN (mg/L) cua nudc thdi trude khi twdi; NT1, 2, 3, 4. Ham luong TKN (mg/L) cua nudc thai

sau khi qua cdc 6 thi nghiém 4 ngay

NT1: Tudi nwée thai lén dat, NT2: Nudc thdi twdi lia khéng bon phian NPK, NT3: Nudc thai + Bon 2/3 phin NPK,

NT4: Nuédc thai + Bon phdn NPK

3.1 Ham lweng dam va lan trong nudrc thai
dwgc hap thu sau khi qua canh dong lia 4 ngay
cia tirng nghiém thirc

Két qua nghién ctru cho thiy, trong timg

nghiém thirc, ham lugng dam lan giam cao nhét 1a
o nghiém thurc 3 (nudc thai + bon phan NPK 60N —
40P,05 — 40K,0) va thap nhat 1a ¢ nghiém thtc 1
(nu6e thai tuwéi 1én dit ruong khong trong lua)

(Béang 2).

Bang 2: Ham lugng dam lan trong nwée thai dwgc hip thu sau khi qua cianh dong lia trong tirng

nghiém thirc

- o . NH¢ NOs TKN TP
Giai doan Nghiém thirc (mg/L) (mg/L) (mg/L) (mg/L)
NT1 0,992+0,04 0,012+0,00 5,02%+0,93 0,55%+0,06

Cay ma NT2 1,15°+0,09 0,022+0,00 5,60°+0,53 0,79°+0,06

; NT3 1,57°+0,08 0,03°+0,00 6,18*+0,40 1,14440,13

NT4 1,26°+0,06 0,03*+0,00 5,9540,53 0,95°4£0,05

NTI 1,36°+0,15 0,04*+0,00 7,15%4+0,35 1,73+0,03

Lam dong NT2 1,53%+0,05 0,05°+0,00 7,55°40,22 2,03°+0,05
NT3 2,29°+0,34 0,06°+0,00 9,08°+0,34 2,59+0,07

NT4 1,820+0,12 0,05°+0,01 8,27"+0,08 2,34°+0,04

NT1 3,34%+0,05 0,047+0,01 11,07+0,18 3,69%+0,06

Vio hat NT2 3,99°+0,12 0,07°+0,02 13,20°+0,11 4,29°+0,06

: NT3 5,629+0,13 0,12°+0,01 15,16%+0,05 4,91£0,11

NT4 4,61°+0,09 0,06*+0,01 13,80°+0,40 4,48°+0,12

Ghi chii: Trong ciing mét cét, néu cde mau tw khéc nhau (a-b-c-d) thi khdc nhau cé ¥ nghia thong ké (5%, Duncan)
NTI: Tudi nude thai Ién dat, NT2: Nude thai tudi liia khong bon phan NPK, NT3: Nuoc thai + Bon 2/3 phin NPK,

NT4: Nuéc thai + Bon phdn NPK

O nghiém thic 1, kha ning hap thu dam va
lan dat thip nhat dao dong tir 5,02 + 0,93 mg/L —
11,07 £ 0,18 mg/L (TKN) va 0,55 £ 0,06 mg/L —
3,69+0,06 mg/L (TP). Nguyén nhan c6 thé 1a do
trong nghiém thirc nay khong c6 sy hap thu dam va
lan cia cdy lua so v6i cac nghiém thirc khac. O
nghi¢m thtrc 3 giam 1/3 lugng phéan bon, kha nang
hap thu dam va lan cao nhit dao dong tir 6,18
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+0,40 mg/L - 15,16 +0,05 mg/L d6i véi ham
luong TKN va 1,14 £0,13 - 4,91 £ 0,11 mg/L dbi
v6i ham lwgng TP. Do bén giam phén hoa hoc nén
khong c6 sy du thira dam, 1an, cdy lua sé st dung
ngudn dinh dudng tir nudc ao mot cach higu qua dé
sinh trudng va phat trién. Vi vay, khi st dung nuéc
thai ao nudi ca tra dé tudi cho lta co thé tiét kiem
duoc 1/3 lugng phan bon st dung cho rudng laa.



Tap chi Khoa hoc Truong Pai hoc Can Tho

3.2 Hiéu suét trung binh loai b6 dam, 1an
theo giai doan sinh trwéng cua cay lia & cac
nghiém thirc

Tuy vao giai doan phat trién khac nhau cua cay
laa, ham lugng dinh dudng 1a yéu t6 rat can thiét
dbi v6i viéc hinh thanh b ré, phat trién chiéu cao,
dé nhanh, ra hoa... dic biét 1a ti 1& hat chic. Yéu
cau dam cia cdy lia thay doi theo thoi gian sinh
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truong: Can nhidu dam trong thoi ky dé nhanh,
nhét 1a thoi ky dé nhanh cyc dai; két thuc thoi ky
phan hoéa dong hau nhu ciy laa da hat >80% tong
lugng dam cho ca chu ky sinh trudong. Cay lua hut
lan trong sudt thoi ky sinh truéng tir ndy mam dén
tr6. Tuy vay, luong lan can cho cdy lua trong giai
doan dau rat thip (Vién Khoa hoc Noéng nghiép
Viét Nam, 2012).

v

OTKN (%
TP (%)

0
Céy ma

Lam dong

Vao hat Giai doan

Hinh 1: Trung binh hi¢u suit 1am giam dam, l4n ciia cdc nghi¢m thirc theo giai doan sinh trudng ciia
ciy laa

Qua Hinh 1 cho thiy trung binh hiéu suat loai
b6 TKN & cac nghiém thirc thdp nhit ¢ giai doan
cdy ma dat 45,99%, cao nhit ¢ giai doan cdy lua
vao hat dat 72,33%. Trung binh hiéu suét loai bo
TP & cac nghiém thirc dat 37,23% & giai doan cay
ma va dat 70,91% ¢ giai doan cay lua vao hat.

Nong do cac chit 6 nhidm giam theo tung giai
doan sinh trudng cua cay lua, giai doan cay lua vao
hat dugc xem 1a khoang thoi gian ¢6 hiéu sult xur
Iy dam, lan tot hon & giai doan cdy ma va lam
dong. Piéu nay c6 thé 1a do cay lta cang l6n hap
thu cac chat dinh dudng dé gia tang sinh khdi, nuoi
hat Ita va gép phan lam giam ham luong dam, lan
trong nudce thai.

3.3 Su tich lily dam lan trong théan cay lua
(% trong sinh khoi khd)

Ham luong dam lan trong than cay lua theo thoi
gian dugc trinh bay ¢ Bang 3. Két qua thong ké
cho thdy, khong c6 sy khac biét giita cac nghiém
thirc trong timg giai doan phat trién cua cay lua.
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Bang 3: Pam va lan tong s6 trong than ciy laa

(%)

. . Nghiém Dam tong so Lan tong so
Giai dogn & e (%P0
NT 2 2,46+0,32 0,99+0,11

Cay ma NT 3 2,52+0,47 1,01+0,15
NT 4 2,60+0,50 1,07+0,03

NT 2 1,31+0,11 0,61+£0,03

Lam dong NT3 1,36+0,05 0,68+0,05
NT 4 1,39+0,08 0,70+0,05

NT 2 0,9340,09 0,54+0,06

Vao hat NT 3 0,95+0,12 0,64+0,06
NT 4 1,014+0,03 0,67+0,07

Ghi chi: NT2: Nudc thai tuci lia khéng bon phdn NPK,
NT3: Nuoc thai + Bon 2/3 phdn NPK, NT4: Nudc thai +
Bon phan NPK

Qua Béng 3 cho thiy ham luong téng dam cua
than cay lta dao dong thap nhét tir 0,93+0,09% &
nghiém thic khong bon phan NPK va cao nhat &
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nghiém thirc bon phan NPK 1a 2,60+0,50%. Mat
khéac, & nghiém thic bén giam phan NPK, ham
lugng dam téng dao déng tr 0,95+0,12% dén
2,5240,47% va nghiém thtrc khong bon phan NPK
dao dong tir 1,01£0,03% dén 2,60+0,50% thi cay
lta van phat trién trong moi truong nudc thai ao
nudi thdm canh cé tra, nhung 14 khong xanh va
muét nhu ¢ nghiém thirc bon phan NPK. Qua két
cho thay ham luong dam tich lily trong than cdy lua
thip nhit vao giai doan cdy ma va cao nhat & giai
doan cay ltia vao hat. Theo nghién ctru ctia Nguyén
Ngoc D¢ (2008) cay Ita ¢ thé hap thu va sir dung
ca hai dang dam nitrate (NOs") va (NH4") ma chu
yeu la dam NH,4". Khi cdy lua sinh truéng va phat
trién trong moi truong nudc thai ao nudi ca tra
thdm canh, cdy lua s& hip thu cac chit dinh dudng
dam, lan trong moi truong nudc thai ao nudi va
trong dat dé cung cap chit dinh dudng cho cdy sinh
truorng, phat trién va nudi hat. Do d6, ndng do cac
chat dinh dudng trong nuoc thai ngdy cang giam
thong qua su lam giam ndng d6 amonium, nitrate
va tong dam.

Ham lugng lan (%P,0s) trong than cay lua dao
dong thap nhét tr 0,54+0,06% dén 0,99+0,11% &
nghiém thiac khong bon phan NPK. Khi cdy lua
vao hat thi ham lugng 1an trong ciy giam 0,45% so
voi cly lia O giai doan ma. Ham luong lan
(%P,05) trong cay dao dong tir 0,67+0,07% dén
1,0740,03% & nghiém thic bon phan NPK. Ham
luong 1an (%P,0s) trong cdy lua thap nhét ¢ giai
doan cay lua vao hat va cao nhit & giai doan cdy
ma. Két qua phan tich & nghiém thirc bon giam
phan NPK thi ham luong dinh dudng lan tdng
trong than cay laa dao dong tir 0,64+0,06% dén
1,0140,15% giam 0,37%. Khi Ita trd, khoang 37-
83% chét 1an dugc chuyén 1én bong (Nguyén Ngoc
bg¢, 2008).

4 KET LUAN

Cay lta ¢6 kha nang hip thu dam, lan trong
nudc thai ao nudi ca tra thim canh dé gia tang sinh
khéi, viée thu hoach sinh khbi dong nghia véi viéc
ldy di dam va 1an hoa tan trong nudc thai va lam
sach nudc thai. Hiéu suit loai bo dam, lan ludn
tang theo thoi gian sinh truong va phat trién cua
lta; cao nhat & giai doan cay lua vao hat 1a 72,33%
ham luong TKN; 70,92% ham lugng TP va thap
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nhét & giai doan cay ma dat 45,99% ham lugng
TKN; 37,23% ham lugng TP. Nhu vdy, ham luong
dam, 1an c6 trong nudc thai ao nudi ca tra dugce hip
thu sau khi qua canh dong lua. Piéu nay gop phan
giam chi phi st dung phan bon gitip nang cao 1oi
nhuédn cho néng dan. Pay 1a mo hinh c6 hi¢u qua
vé mat kinh té 1an méi trudng.
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