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_ SU'TICH TU HAM LUQNG PAM, LAN VO CO VA
HUU CO TRONG NUGC VA BUN DAY AO NUOI CA TRA
THAM CANH O PONG BANG SONG CUU LONG

Chdu Minh Khéil, Hira Ho”‘ng Nhd va Chau Thi Nhién
ABSTRACT

High accumulation of dissolved nitrogen (N) and phosphorus (P) in the ponds which were
used for intensive catfish (Pangasianodon hypophthalmus) cultivation may lead to risk of
environmental pollution when pond water is drained into the surrounding canals or
rivers. This study aimed to investigate the accumulation of different dissolved forms of N
and P in the water and the bottom sediment. To this end, this study sampled the water and
sediments from different catfish ponds located in different areas in the Mekong delta
where catfish is popularly cultured in earth ponds. The results showed that both
dissolvable inorganic and organic forms of N and P in the ponds were extremely high as
compared to the upper limits of N and P elements accepted for drinking water. The
concentrations of dissolved inorganic N ranged from 0.5 to 11.6 ppm and those of P
ranged from 0.05 to 7.7 ppm. As compared to organic forms, inorganic N and P were
predominant and reached a peak at 3 - 4 months after stocking catfish. The ratios
between N and P were in approximately 10 through the cycle of catfish cultivation. This
result indicates a risk of algal bloom in the ponds or when the water is drained into the
surrounding environment. In pond sediments, the contents of organic matter, N and P
were higher than those in alluvial soil in most cases. However, the accumulation of these
elements was highly varied, depending on how often the sediment is pumped out of the
ponds.

Keywords: dissolved organic nitrogen, dissolved organic nitrogen, catfish pond
sediments

Title: Accumulation of nitrogen and phosphorus in water and sediment from intensive
catfish production ponds

TOM TAT

Nghién ciru dwoc thuc hién nham muc dich danh gi nguy co gdy 6 nhiém méi truong
nwoc tir nudc thai cua cac ao nudi ca tra tham canh dua vao khao sat ham lwong cdc
dang dam (N), ldn (P) v6 co va hitu co tich lily trong nudc va day ao theo thoi gian sinh
trucng ciia cd. Két qua khdo sdt cho thay ham lwong N va P vé co hoa tan trong 9 mau
nuée ldy tir cde ao nudi cd tra tham canh ¢ cdc dia phwong khéac nhau UDong bang Song
Ciru Long déu ¢ mikc cao, bién dong trong khodng 0,5 — 11,6 ppm doi véi N va 0,05 —
7,7 ppm déi véi P. So véi cdc thanh phan hitu co, thanh phian N va P vé co chiém ty 1é
cao trong nude ao va dat cao nhat vao giai doan ca 3-4 thang tuéi. Ty 1é N/P trong nude
ao dat gia tri <10 trong tdt ca cdc giai doan phdt trién cia ca va phit hop cho sw phdt
trién ciia tao. T rong bun day ao, ham luong N va P dé tiéu bién dong cao phu thugc vao
khd ndng bom théat bin day. So véi ham lwong chdt hitu co, N va P hién dién trong dat
phil sa trong hia, da sé cdc mau bin day ao cé ham heong cdc duéng chdt nay cao hon
ddt phi sa.

Tir khoa: dam hitu co, ldn hitu co, nwoc thdi, bun ddy, ao nuéi cd tra

! Khoa Néng nghiép & Sinh hoc Ung dung, Truong Dai hoc Can Tho
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1 GIOI THIEU

Nghé nuéi c4 tra di va dang phat trién khd manh tai ving déng bang song Ciru
Long (PBSCL) do diéu kién tu nhién thuén loi va ky thuat nudi khong qua kho.
Nam 2003, dién tich nudi c4 tra cia PBSCL 1a 2.792 ha va gia ting dén 5.429 ha
vao nim 2007 véi toc d9 ting truéng binh quan 1a 18,1% / niam. Theo qui hoach
dén nam 2010, toc do gia tang dién tich cic ao nudi ca tra tai khu vuc tang khoang
4,2% mdi nam. Mic du dién tich ting nhanh nhung van dé xir Iy nude thai trong
qué trinh nudi ca chua dugc quan tdm ding mirc. Nudc va bun day ao nudi véi
ham lugng cao cac chét hitu co tir thitc an va chat thai cua ca duoc thai truc tiép ra
kénh rach nén kho tranh khoi van dé 6 nhiém méi truong nude.

Cac nghién ctru cho thay c4 da tron chi hap thu duge 27 - 30% dam (N), 16 - 30%
lan (P) va khoang 25% chat hitu co dugc cung cép tir thirc an (Gross et al., 1989;
Boyd, 1993). Yang et al. (2004) khi thr nghiém nudi ca da tron trong 90 ngay cho
thay c4 chi hip thu dugc khoang 37% ham lugng N va 45% ham lugng P trong
thtrc an cho vao ao nudi. Cac tinh toan cling cho thay dé dat duoc san lugng trung
binh khoang 150 tin c4 / ha can sit dung lugng thirc an tbi thiéu 1a 240 tin va
luong chét hitu co thai ra méi truong 1a 192 tin. Qua qué trinh phan hily cta vi
sinh vat va céc tién trinh phan hily tw nhién, luong thirc an du thira va chat thai ctia
c4 s& chuyén thanh cac dang N v6 co (ammonium, nitrate) va P vo co (phosphate).
Ham Iuong N va P v6 co cao trong mdi trudng nude s& kich thich su phat trién qua
murc cua tao (hién twgng nd hoa clia tao) trong ao va tién trinh phan hiy tao s& lam
cho moi truong nude ao bi 6 nhiém, thiéu OXy cung cép cho hoat dong ho héip cua
¢4, ¢4 s& suy yéu va d& nhidm bénh. Mit khac, néu nudc thai chita ham lugng N, P
hoa tan cao dugc thai tryc tiép ra kénh rach c6 thé s& gdy 6 nhiém moi truong va
ngudn nudc sir dung cho sinh hoat.

Nhiam muc tiéu danh gia nguy co giy 6 nhiém moi truong nudc tir nude thai cua
cac ao nudi cé tra thdm canh, trong nghién ctru nay chung t6i da khao sat ham
lwong cac dang N va P hitu co, v co hoa tan trong nwdc ao nudi tai cac giai doan
phat trién khac nhau cta c4. Bén canh do, su tich liiy cua cac thanh phan N va P
hiru co va vo co trong bun ddy ao nudi cling dugc phan tich va danh gia.

2 PHUONG TIEN VA PHUONG PHAP

Dé danh gia nguy co gy 0 nhiém ngudn nudc do cac chét thai hitu co trong quéa
trinh nudi c4, mau nudc va bun day ao dugc lay tai 3 dia phwong: Con Khuong
(thanh phb Can Tho), xa Tan Thanh va x4 Dinh Hoa (huyén Lai Vung, tinh Pong
Thép). Tai mdi dia phuwong, chon 3 ao nudi ca tra tham canh cé dién tich ao tir 800
—1.000 m%. Céc ao duoc ky hiéu theo sb thir tu tir 1 dén 9. Ao 1 dén ao 3 1a cac ao
duoc léy mau & Con Khuong, ao 4 dén ao 6 tai Tan Thanh va ao 7 dén ao 9 tai
Dinh Hoa. Mau nuéc duoc liy dinh ky mdi thang trong vong 03 thang. Trong sudt
giai doan 1y mau, tudi c4 trong 9 ao nudi tai 3 dia phwong phan b trong khoang
tir 1 — 6 thang. Mau bun day duoc iy tir 4 ao twong mg véi thoi gian sinh truong
cua ca vao cac giai doan 4 thang (01 ao), 6 thang (01 ao) va sau thu hoach (02 ao).
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2.1 Phuong phap liy méu
2.1.1 Phwrong phap ldy mau nwde

Tai mdi ao, mau nuéc duoc lay tai 03 vi tri trong ao: gan hé thdéng cip nudc, thoat
nuge va gitra ao. Tai vi tri thoat nude va cap nude, mau nude duge lay tai vi tri
cach miéng céng khoang 1-2 m. Ba miu nudc trong cung ao dugc phén tich doc
lap dé danh gia bién dong vé cac thanh phan N, P theo khong gian ao dua vao phan
tich d6 léch chudn so véi gia trj trung binh ciia 3 mau. Mau nudc sau khi lay tir ao
dugc trit lanh va phan tich trong ngay d6i voi cac chi tiu ammonium (NH4 -N),
nitrate (NO5™-N) va phosphate (PO,”) hoa tan. Ham lwong N va P tong sb trong
cac mau nudc duoc phan tich sau khi phan tich N va P v6 co hoa tan.

2.1.2 Phwong phap ldy mdu bin ddy ao

Dbi voi ao ca dang sinh truong, mau bun day ao dwoc liy bang cach dung gau muc
sat day ao. DBdi voi ao ca di thu hoach, mau bun duoc léy sau khi da duoc bom
khoi ao. Mau bun dugc 1iy khoang 10 kg va dé kho tu nhién trong khong khi.
Nghién miu bun khé va rdy qua rdy c6 duong kinh luéi rdy 1 mm dé phan tich
ham luong cacbon (C) hitu co va cac thanh phan N, P hitu co va vo co tich liy
trong bun day ao. Trong qua trinh nghién mau, cic xac ba hitu co thd 1an trong
mau bun duoc loai bo.

Song song véi ldy mau phan tich cac thanh phan C, N, P tich liy trong bun day ao
nudi cé tra, dé tai nay cing thyc hién ldy mau dét phu sa trong lua tai huyén Cai
Lay-tinh Tién Giang va dit bac mau tai huyén Tri Ton-tinh An Giang dé so sanh
ham lugng cic nguyén td hién dién trong bun day ao nudi ca va trong dat.

2.2 Phwong phap phan tich
2.2.1 Phwong phdp phdn tich nuéc

Ham lugng N va P vo co hoa tan duoc phén tich sau khi loc miu nudc qua mang
loc cellulose acetate 0.45 um. Ham lugng NH, -N dugc phan tich theo phuwong
phép so mau Indophenol blue & budc song 640 nm. Ham lugng NO;3-N dugc phan
tich theo phwong phap khtr vanadium chloride va so mau quang phd & budc song
530 nm. Lan v6 co hoa tan dugc phan tich theo phuong phap so mau Malachite
Green (MG) & budc song 630 nm. Trong phuong phap MG, bén canh
orthophosphate thi lugng nhé P hiru co hoa tan va P hip phu trén keo c6 kha ning
thity phan trong méi trudng acid c6 thé tham gia phan tng hién mau. Tuy nhién,
cic dang P d& thiy phan nay c6 thé hitu dung cho tio (Hens, 1999), nén trong
nghién ciru ndy chung t6i chon trinh bay két qua phan tich P theo phwong phap so
mau MG la dang P v6 co hoa tan.

Pam hoa tan tong s6 dugc phan tich bang cach vo co hoa miu nudc bang hdn hop
Kzszog va H,SO, dé chuyen tat ca cac dang N thanh NO5-N. Ham lugng NO;-N
tong s6 dugc phan tich theo phwong phap so mau twong ty nhu phan tich NOy-N
hoa tan. Tuong ty, phan tich ham luong P tong s trong dung dich sau vo co hoa,
va ap dung phuong phap so mau MG nhu déi voi PO,

Ham lugng N va P hitu co hoa tan trong mau nudc duoc xac dinh dua vao chénh
1&ch gitta ham lwong tong s0 va ham luwgng vo co hoa tan clia cac nguyén to nay.
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2.2.2 Phwong phdp phdn tich mau bin déay ao

Ham lugng NH,"-N va NO;-N trong bun d4y ao dugc trich bang dung dich 2M
KCI theo ty 1€ 1:10 (bun khé: dung dich) va phéan tich theo phuong phap so mau
twong ty nhu phan tich miu nudc. Lan hiru dung phan tich theo phuong phap
Olsen, st dung dung dich trich NaHCO; ¢ pH 8 va so mau ¢ budc song 580 nm
(Houba et al., 1989). Pbi voi cac mau bun co6 ham luong hitu co, than hoat tinh
duoc thém vao dung dich trich dé loai bo mau cta hitu co hoa tan trude khi so mau
trén quang pho ké.

N tong s6 duoc phén tich theo phuong phap chung cat Kjeldahn sau khi v6 co hoa
mau bang dung dich H,SO, dam dic. Lan tong sb dugc phan tich theo phuong
phap so mau & budce séng 580 nm sau khi vé co héa mau bang hdn hop H,SO, va
HCIO, (5:1). Ham luong C hitu co téng sd trong mau bun day ao dwoc phan tich
theo phuong phap oxy héa C hitu co bang hdn hop K,Cr,0; va H,SO, dam dic.

2.2.3 Phwong phdp phan tich sé liéu

St dung phan mém Microsoft Excel dé dénh gia sy bién dong ham luong N va P
hoa tan trong cac ao theo cac giai doan phat trién ciia ca. Bién dong khong gian vé
ham lugng cac dudng chdt N, P trong ao dugc danh gia dya vao tinh toan d¢ 1€ch
chun gitra cac 13p lai so v6i gia trj trung binh.

3 KET QUA VA THAO LUAN
3.1 Ham lwgng N, P vo co' va hitu co hoa tan trong nwéc ao nudi ca tra thim canh

Nhin chung, NH,"-N 1a dang N v6 co chu yéu trong nuéc ao, dao dong trong
khoang 0,02 — 8,2 ppm. Trong ao nuéi ca tra, ham luong NH, -N hoa tan ting theo
thoi gian nudi, dat cao nhit khoang 8 ppm vao giai doan 3 — 4,5 thang sau khi
nuéi. Ham luong NH,'-N gia ting theo tudi c tuong Umg voi sy gia ting lugng
thirc &n cung cép va chit thai cia ca. Theo Lé Vin Cat et al. (2006), dong vat thuy
san chi héip thu 40% lugng thirc an tr thirc dn nhén tao, phﬁn du thira s€ hoa tan va
phan hity trong méi trudng nude. Lé Anh Tudn (2007), cling di cong bd dé c6 1 kg
cé da tron thanh pham, nguoi néng dan da phai sir dung tir 3 - 5 kg thirc dn. Thuc
té chi khoang 17% thuc an dugc ca hép thu va phén con lai hoa lan trong moi
truong nude tré thanh cac chat hitu co c6 thé phan hiy. Ham lwong NH, -N hoa
giam trong cac giai doan sau la do ao nuéi da dugc vé sinh, ndng dan thuong nao
vét 16p bun day ao vao khodng 4 thang sau khi nu6i. So véi NH,-N, ham lugng N
v6 co hoa tan & dang NO;™-N chiém ty 16 rit thdp. Trong sudt chu ky sinh truéng
khoang 6 thang cua c4, ham lugng NO5-N dao dong trong khoang 0,01 ppm dén
1,2 ppm va khéng cho thdy xu hudng gia ting theo giai doan sinh truong cua ca
(Hinh la). Két qua ham lugng NO5-N hoa tan thap trong nudc ao 1a do méi trudng
yém khi da han ché su hién dién va hoat dong cua cac vi khuan nitrate hoa
Nitrosomonas va Nitrobacter (Brady and Weil, 1996; Inubushi ez al., 1999).

Ham lugng N hoa tan téng s6 dao dong ttr 0,5 dén 11,6 ppm va hién dién cao nhét
trong cdc ao khao sat vao giai doan 3-4 thang sau khi nu6i. So vdi tong N hoa tan,
N v co hoa tan (NH, -N va NO;y~ -N) chlem ty 18 tir 20 dén 95%. Tuy nhién, da sd
céc ao nudi co ty 18 N vo co / N tong s tap trung trong khoang 75-95% (Hinh 1b).
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Ham luong N hiru co hoa tan trong nudc ao thip hon N vé co c6 thé 1a do cac hop
chat hitu co tir thitc an du thira va chat thai ctiia ca da chim lang va tich lily trong

16p bun day ao.

14
(1a) g1 (1h)
12 Y =
a3
A A 2 +
10 z 0¢ *e st *
S i ’ ¢ ¢
o & P Y . o 304 *
- + 1, = 'S BE B
5; . N A - +NH4H ] * :
LI ENOMN -
| 5w *
i * * Al ,g ‘
: 0
:
0 2 4 3 g
TIIMgallmﬁrs’i(Ihs’mg} . . .
= Thd gian thi i (thing)

Hinh 1: Bién dong vé ham lwgng cic thanh phin N hoa tan (mg N / L) theo d§ tudi ca (1a)
va ty 1€ (%) giita N v6 co’ va hiru co hoa tan trong nudc ao nuéi ca tra (1b)

Ghi chui: Cac gid tri dwoc gi6i han o Hinh 1a cho thdy & thoi diém ldy mdu vao thang thir 6, ao cé ham heong N, P

thap la do cac ao da thu hoach va khéng nhdn luong thai hitu co tir cd va thire an.
Ham lugng P v6 co hoa tan bién dong tr 0,05 dén 7,7 ppm. Tuong tu N v co,
ham lugng P v6 co hoa tan trong ao nudi ting dan theo thoi gian sinh trudng cua
ca (Hinh 2a). So sanh vé thanh phén P hoa tan, P v6 co chiém ty 1€ rat cao so v6i P
hitu co. Tai cac giai doan ldy mau trong tit ca cac ao khao sat, ty 1¢ P vo co so véi
P tong s6 hoa tan tap trung trong khoang 91% (Hinh 2b).
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Hinh 2: Bién dong vé ham lwgng cic thanh phin P hoa tan (mg P/L) theo dd tudi ca (2a) va
ty 1€ (%) giita P v6 co' va hitu co hoa tan trong nwéc ao nudi ca tra (2b)
So vé6i tiéu chuan Viét Nam (Bo Tai Nguyén Mbi Truong, 2008) dbi voi ham
lugng N cho phép hién dién trong nudc mat st dung cho muc dich sinh hoat vao
khoang 0,1 - 0,2 ppm ddi v6i NH, -N va 2 - 5 ppm ddi v6i NOs-N thi ham luong
NH,"-N hoa tan trong cic ao nudi ca tra cao hon gép nhiéu lan ngay ca giai doan
¢4 con nho, trong khi d6 NO5-N hién dién & nong do thip hon gidi han tiéu chuén
cho phép. Péi v@i P, ham lugng P v0 co hoa tan trong nudc ao nudi ca tra tir giai
doan 2 thang tudi déu vuot tiéu chuin cho phép (qui dinh gidi han trong khoang
0,1 dén 0,2 ppm - B TNMT, 2008). Nghién ctru vé chat lwong nude mat trong
kénh thoat ciia cac ving trong rau chuyén canh tai quan Binh Thily va huyén Thot
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Nét (thanh phé Can Tho) (Tran Lan Chi, 2008) cho thidy ham lwong NH,™-N,
NO5-N va PO, t6i da lan luot 1a 2,57; 0,95 va 0,85 ppm. So v&i cac gia tri nay,
ham lugng NH,"-N va PO, trong cic ao nudi cé tra cao hon rat nhiéu 1in so véi
nudée kénh thoat tir cac ving trong rau chuyén canh.

Ty 1¢ giita N va P hoa tan ciing 1a yéu td quyét dinh chat luong méi trudng nudc.
Maéi truong nude giau N, P va c¢6 sy can bang giita ham luong N va P hoa tan s&
gdy ra hién twong phu dudng, kich thich su phat trién cua tio. Tao phat trién qua
mirc trong moi truong nude sé tiéu hao oxy va tién trinh phan huy sinh khéi tao
chét s& gay 6 nhiém ngudn nudc. Redfield e al. (1963) dé nghi rang ty 18 N/P
thich hop cho sy sinh trudng cia tao trong khoang N/P = 16. Twong ty, Boyd va
Daniels (1993) thuc hién cac thi nghiém bon phéan cho cac ao nudi tom va da két
luan rang ham luong N/P hoa tan < 20 sé& kich thich sy phat trién ciia tao. Trong
khao sat nay, da s cac ao nudi ca tra co ty 18 N/P hoa tan <10 (Hinh 3). Ham
luong N, P v6 co hoa tan cao trong nudc ao két hop véi ty 18 N/P phu hop sé& thuan
loi cho hién twong phti dudng xay ra va c6 nguy co gay 6 nhiém ngudn nudc mat.
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Hinh 3: Ty s6 N/P trong nuéc ao trong nwéc ao nudi ci tra thim canh
Puong gay khiic trinh bay trong hinh vé biéu dién ty 1¢ N/P thich hgp cho tdo va thiee vt thiy sinh
3.2 Ham lugng N va P trong bun day ao

Ham luwong dam v6 co (NH,-N va NO5-N) hién dién trong bun day bién dong cao
giita cac ao. Ao c6 ham lugng NH,-N trong bun day thap nhét 1a 46 mg / kg, thip
hon 24 1an so véi ao c6 ham lugng NH,-N cao nhét (1.100 mg / L). Tuong tu,
ham lugng NO;™-N bién dong rét 16n, dao dong trong khoang 0,3 mg / kg dén 511
mg / kg. Ham luong N tong s6 bién dong trong khoang 0,056% dén 0,57% (Bang
1). Tuong tu, ham luong P dé tiéu va P tong so tich liy trong bun day dao dong
v6i bién do 16n giita cac ao. Két qua cho thdy ao c6 ham lugng P téng sé hién dién
trong bun day cao (6,81%) s& c6 ham luong P dé tiéu cao twong g (293 mg P /
kg). Nguoc lai, ao ¢ ham luong P téng sb thip nhét s& c6 P dé tiéu tich lity trong
bun day thap voi cac gia tri tuong tmg 2,58% va 123 mg P / kg.

Két qua bién dong cao vé& ham luong N, P v6 co va tong sb tich liy trong bun day
ao nudi ca tra thdm canh la do ky thudt quan 1y ao nudi. Két qua khao sat va diéu

tra, phong van ghi nhan ¢ nhitng khu vuc nudi c6 kha nang bom thoat nu6e thai
truc tiép ra song 16n, néng dan thuong bom bun day nhiéu lan trong sudt qué trinh
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nudi nén luong chit thai tir du thira thirc dn va chét thai cua ca tich liy trong bun
day thuong thap. Ket qua phan tich cho thday cac ao c6 ham lugng N, P tich liy
thap cting c6 ham lugng chat hitu co thap tuwong tng.

So sanh véi dat phu sa canh tac laa, ham luong chat hitu co, N, P dé tiéu va tong
s6 hién dién trong bun ddy ao cao hon trong dat phu sa, ngoai trur mau bun 1. Ham
luong N, P dé tiéu va tong s hién dién trong mau bun 1 thap 1a do vi tri Con
Khwong ndm giita song Hau va cac ao nudi c4 tra thuong nim canh séng 16n,
thudn tién cho viéc bom thoat nudc thai va bun day. O khu vuc nay, bun day ao
dugc bom thoat nhiéu lan trong sudt chu ky nudi nén sy tich lity chat thai hiru co
trén nén day ao thuong rit thap.

Biang 1: Mt s6 dic tinh hoa hoc chung ciia bun day ao

~ EC  Chiru NHeN NO;-N N tong l:ig: tél:l .
Mau pH (uS/ co (mg/ (mg/ i} C/N (mg / b Ghi chu
em) (%) k) kg (%) e (%)
Déng
2 6,63 1588 8,68 259 511 0,341 25 210 2,79  Thap, 6
thang
Déng
3 6,81 1140 7,35 196 222 0,567 13 293 6,81 Thap,
cudi vu
Déng
4 7,17 1146 4,70 1100 0,275 0471 10 205 3,38 Thap, 4
thang
Pit Cai Lay,
phit 3,60 0,170 21 Tién
sa Giang
Con
1 6,69 703 2,24 46 190 0,056 40 123 2,58  Khuong,
cudi vu

4 KET LUAN

Két qua nghién ciru cho thiy ham luong N, P v6 co hoa tan trong cic ao nudi ca
tra tham canh phd bién & muc cao, vuot nhiéu lan tiéu chuén cho phép ddi voi
nudc mat. Ty 1€ N/P hién dién trong nuéc ao phu hop voi nhu cau N/P cua tao nén
6 kha nang gay hién tuong phi dudng, 1am 6 nhiém ngudn nude trong ao nudi va
moi truong néu duge bom thoat khong qua xur ly. Trong bun day ao, ham lugng N,
P d@ tiéu va tong so tich lity bién dong 16n, phu thudc vao bién phap quan ly ao. O
cac ao co kha nang bom thoat bun day, qua trinh bom thoat nhiéu 1an trong sut
thoi gian nudi dan dén su tich liy cht hiru co va ham luong N, P thép.

23



Tap chi Khoa hoc 2012:22a 17-24 Truong Dai hoc Can Tho

24

TAI LIEU THAM KHAO

Boyd, C. E., and H. V. Daniels. 1993. Liming and fertilization of brackish water shrimp
ponds. Journal of Applied Aquaculture 2:221-23

Brady, N. C., and Ray R. Weil. 1996. The nature and properties of soils. Eleventh edition.
Prentice Hall International, Inc.

Grosse, w., 1989, Thermoosmotic air transport in aquatic plants affecting growth activities
and oxygen diffusion to wetland soils. Lewis Publishers, Chelsea pp. 416-469.

Hens, M. 1999. Aqueous phase speciation of phosphorus in sandy soils. PhD. thesis.
Katholieke Universiteit Leuven, Belgium.

Houba, W. A., J. J. Van der Lee, 1. Novozamsky and I. Walinga, 1989. Soil and Plant
analysis-a series of syllabi. Part 5: Soil Analysis Procedures.

Inubushi, K., M. A. Barahona and K. Yamakawa, 1999. Effects of salts and moisture content
on N20 emission and nitrogen dynamics in Yellow soil and Andosol in model
experiment. Biol Fertil Soils 29, 401-407.

L€ Van Cat et al., 2006. Xtr ly nu6e thai giau hop chit Nito va Phébt pho. Vién Khoa hoc va
Cong nghé Viét Nam, bd sach chuyén khao Ung dung va Phat trién cong nghé cao. NXB
Khoa hoc ty nhién va Cong nghé.

Lé& Anh Tun, 2007. Xt ly nude thai cic ao nudi ca nude ngot bang dit ngap nudc kién tao.
Hoi thdo: “Quan ly va xur 1y ao nudi thuy san”, S6 TN & MT An Giang, 8/2007. B6 mon
K¥ thudt Méi truong va Tai nguyén nude, Khoa Cong nghé, Pai hoc Can Tho.

Redfield, A. C., B. H. Ketchum, and F. A Richards. 1963. The influence of organisms on the
composition of seawater, p. 26— 77. In M. N. Hill [ed.], The sea, v. 2. Interscience

Tran Lan Chi, 2008. Danh gi4 diéu kién tw nhién, kinh t¢ x& hoi dé 4p dung chu trinh nong
nghiép an toan GAP trong san xuat rau sach ¢ phuong Long Tuyen ( quén Binh Thuy ) va
xa Théi Thuan (huyén Thot Not), thanh pho Can Tho. Luén van thac si.

Yang Yi va Kwei Lin C, Lam My Lan , 2004, Su dung nudce thai tir ao nudi ca tré lai (Clarias
macrocephalus x C. Gariepnus) lam nguon phén bon cho loa. Tap chi khoa hoc truong
Pai hoc Can Tho. Nam 2004.



