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2. Muc tiéu

Dé tai nay dugc thuc hién nhim muc dich: (i) Panh gid ham lugng va thanh
phin dam (N), 1an (P) trong nuréc va bun ddy ao nudi ca tra theo giai doan phat trién
cua c4, (ii) Xac dinh kha nang phan hiy cac hgp chit N va P hiru co hoa tan ciia béo
luc binh va co vetiver, va (iii) Panh gia kha nang sir dung bun ddy ao nudi ca lam
phén boén hiru co phuc vu cho san xuét néng nghiép.
3. Tinh méi va sang tao

Trong nhitng nim gin day dién tich nudi c4 tra hdm & Pdng bang Séng Ciru
Long va tinh Cin Tho ngdy cang dugc md rong. Tuy vy, van dé& xur ly nudc thai
trong qua trinh nudi ca chua dugc quan tdm ding mirc. Nude va bun day ao nudi
v6i ham Iuong cao cac chit hitu co tir thic dn va chat thai cua ca duoc thai truc tiép

ra kénh rach nén vén dé 6 nhiém méi truong nudc 1a khé tranh khoi. Hién nay 6
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nhiém nguén nudc mit & cac khu vue nudi ca tra dang hét sttc nghiém trong. Vén
dé cép thiét dugc dit ra hién nay cho cac khu vuc va hd nudi ca tra him 1a tim céc
giai phap dé 4p dung, ré tién, khong gay 6 nhiém mdi truong dé xur Iy ngubn nudc
va bun thai tir cac ao nudi ca tra tham canh.

4. Két qua nghién ciru

Thi nghiém danh gia ham luong va thanh phan dam (N), lan (P) trong nudc
ao nudi ca tra theo giai doan phat trién cua ca dugc thuc hién dya trén phan tich
ham lugng céc thanh phian N, P hién dién trong nudc ao theo timg giai doan phat
trién cua ca. Bén canh d6, ham luong chét hitu co, N, P tich lily trong bun day ao
cung dugc phan tich, danh gia. Két qua khao sat cho thdy ham lugng N va P vo co
hoa tan trong 9 miu nude 14y tir cac a0 nudi ca tra thdm canh & cac dia phuong khac
nhau & Pbng bang Séng Ciru Long déu & muc cao, bién dong trong khoang 0,5 —
11,6 ppm dbi véi N va 0,05 — 7,7 ppm d6i véi P. So véi cac thanh phan hitu co,
thanh phin N va P vo co chiém ty 1& cao trong nudc ao va dat cao nhét vao giai
doan c4 3-4 thang tudi. Ty 1& N/P trong nudc ao dat gia tri <10 trong tit ca cac giai
doan phat trién cta ca va phu hop cho su phat trién cua tao. Trong bun day ao, ham
luong N va P dé tiéu bién dong cao phu thudc vao kha nang bom thoat bun day. So
vGi ham lugng chét hitu co, N va P hién dién trong dét phu sa tréng laa, da sb cac
mau bun ddy ao ¢6 ham lugng cac dudng chét nay cao hon d4t phu sa.

Thi nghiém danh gia kha nang gilip giam thiéu 6 nhiém N, P hitu co hoa tan
cua luc binh va co vetiver dugc thuc hién b%mg cach tréng luc binh va co trong moi
truong dinh dudng duoc thay thé N, P khéang biang N hitu co (Glycine) hogc P hiru
co (Glucose 1-phosphate) va theo doi su suy giam ham luong N, P hitu co trong
sudt giai doan 1 thang sinh trudng cia luc binh va cé vetiver. Két qua thi nghiém
cling dugc kiém chimng trong diéu kién khi luc binh va cé dugc trdng trong nude ao
nudi ca tra c6 ham lugng N, P hitu co cao. Két qua thi nghiém trong thiy canh luc
binh va cé vetiver cho thiy ca hai déu phat trién tot trong moi trudong dinh dudng
duoc thay thé N khoang bang Glycine hodc P khéang bang Glucose 1-phosphate.

Két qua thi nghiém ghi nhén nghiém thie trdng luc binh giam 88% N hitu co va
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100% P hitu co. Tuong tu, trdng cd vetiver giam 85% N hiru co va 99% P hiru co.
Khi trdng luc binh va c6 vetiver truc tiép trong nudc duge 14y tlr cac ao nudi ca tra

cho thiy ham lugng N va P hitu co gén nhu giam 100% sau 1 thang trong.

Thi nghiém dénh gia kha ning sir dung bun déy ao lam phén hiru co cho dt
tr6ng trot thuc hién danh gia tdc do phén hay chét hiru co va khoang hoa N tir cac
mAu bun ddy ao nudi cé tra thdm canh va so sanh voi dét phi sa. Sau d6, cung cap
bun day ao cho 2 nhém d4t phii sa va d4t bac mau véi mirc bén tuong Gng 5 tdn / ha
va danh gi tbc d6 ho hép dit va khoang hoa N trong diéu kién dét c6 bén va khong
bon bin d4y ao. K&t qua thi nghiém ghi nhén téc d khoang héa C va N cao & tat ca
cac mAu bun so voi mau dit. Két qua nay cho thdy chét hiru co cua bun day ao nudi
c4 tra chira cac thanh phéan hitu co d& phén hily nén gitp cung cap co chét cho hoat
ddng ctia vi sinh vt va N khoéang cho d4t. Bun day ao c6 pH trung tinh, khong anh
hudng dén do dé tieu cua cac khoang dinh dudng trong d4t nén c6 thé cung cap truc
tiép cho dat nhu céc dang phan hitu co khéc. Két qua thir nghiém cung cAp bun day
ao cho dAt v6i murc bon 5 tin / ha da giup gia ting téc do ho hép dét va khoang hoa
N ¢6 y nghia vé mat théng ké cho dét phi sa va dét cat bac mau. Tuy nhién, sy gia

ting N khoang khi dét dugc bon bun ddy ao la rat thip va khong c6 y nghia thuc té.
5. Sén phim

P2 tai da c6 02 bai bao khoa hoc goi ding tap chi Khoa hoc cua truong Pai
hoc Cén Tho.

Pé tai da dao tao dugc 02 thac si chuyén nganh Khoa hoc dat va da co6 03
sinh vién nganh Khoa hoc dét thuc hién luan vin tdt nghiép véi cac ndi dung nghién
ciru cia @& tai.

So véi yéu céu dé cuong dugc duyét dé ra, két qua cla dé tai dam bao day du
cac ndi dung va vuot sb luong vé dao tao hoc vién cao hoc.

Cén Tho, ngay 15 thang 3 ndam 2012

Chii nhié¢m d@ tai
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INFORMATION ON RESEARCH RESULTS

1. General information

Project title: Str dung co6 Vetiver, béo luc binh Eichhorina crassipes Xt ly nudc ao
nudi ca tra va lam phén hiru co

Code number: B2009-16-122
Coordinator: Dr. Chau Minh Khoi

Implementing institutition: Can Tho University
2. Objectives

This study aimed to (i) monitor the concentrations and the forms of N and P
dissolved in pond water and sediment along with the growth of catfish, (i1)
investigate the potential capacity of water hyacinth (Eichhornia crassipes) and
vetiver (Vetiver zizanioides) in reducing the dissolved organic forms of N and P
compounds and (iii) investigate the use of catfish pond sediments for fertilizing

agricultural soils.
3. Creativeness and innovativeness

In recent years, cultivation of catfish (Pangasianodon gigas) in the artificial
earth ponds is widely popular in the Mekong Delta. The areas used for catfish
production are planned to be increased: in the coming years because of high
exportation demand for this product and more income giving to the farmers as
compared to traditional rice production in this region. Nevertheless, high
accumulation of dissolved nitrogen (N) and phosphorus (P) in the ponds used for
intensive catfish cultivation may result in a risk of environmental pollution when
pond water and sediment are drainned into the surrounding cannals or rivers. This
study aimed to (i) monitor the concentrations and the forms of N and P dissolved in
pond water and sediment along with the growth of catfish, (ii) investigate the

potential capacity of water hyacinth (Eichhornia crassipes) and vetiver (Vetiver
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zizanioides) in reducing the dissolved organic forms of N and P compounds and (iii)

investigate the use of catfish pond sediments for fertilizing agricultural soils.
4. Research results

Monitoring the variations of concentrations and forms of dissolved N and P
along with the growth of catfish showed that both inorganic and organic forms of N
and P dissolved in the ponds are extremely high as compared to the upper limits of
these 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 were
highest at 3 - 4 months after stocking catfish. The ratios between N and P was 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 drainned into the surrounding
environment. In pond sediments, the contents of organic matter, N and P were
higher than those in alluvival soil in most cases. However, the accumlation of these

elements was highly varied, depending on how often the sediment is pumped out.

To investigate the potential capacity of water hyacinth and vetiver in
reducing the contamination of dissolved organic N and P, the study was conducted
by growing these plants in the culture containing high concentrations of dissolved
organic N and P supplied from Glycine and Glucose 1-phosphate. The changes in
the amounts of organic N and P compounds were monitored through the growth of
these plants . The results showed that both water hyacinth and vetiver could perform
well in the media in which mineral N and P were replaced by their organic forms.
After one month, water hyacinth could reduce 88% organic N and 100% organic P
as compared to their initial concentrations. Similarility, the concentrations of
organic N and P reduced by 85% and 99% respectively when vetiver was grown in
the culture. These results were validated by growing these plants in the water
samples taken from catfish ponds and investigating the reduce in organic N and P

concentrations over time. Our results confirmed that both water hyacinth and
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vetiver are promising to use in ameliorating the contamination of organic N and P

drained from catfish ponds.

To investigate the use of catfish pond sediments for fertilizing agricultural
soils, carbon (C) mineralization and N supplying-capacity from catfish pond
sediements were analyzed in comparison to those in alluvial soil and degraded soil.
In parallel, pond sediments were applied into alluvial and degraded soils at the rate
of 5 tons per ha to analyze how this application changed the rates of soil organic
matter decomposition and net N mineralization. The results indicated that sediments
sampled from catfish ponds exposed high C and N mineralization as compared to
those in the bare alluvial soil (P < 0.05). Applying catfish pond sediment directly
into alluvial soil and degraded soil at 5 tons per ha significantly increased the rates
of soil organic matter decomposition and net N mineralization. However, these

changes were minor and not significant in agricultural practices.
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