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DIEN BIEN HAM LUQNG PAM TRONG HE THONG
XU LY NUOC THAI TRONG CAY PIEN PIEN (Sesbania
sesbhan)
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ABSTRACT

The removal efficiency of Sesbania sesban obtained in the wastewater treament by
constructed wetland with total N 59,15%, NOs™ 81,77%; NH4" 83,68%. The results of
biological characteristic of sesbania sesban showed that sesbania can adapt and grow
well in livestock wastewater through the biological parameters. At the end of experiment,
the fresh weight obtained 13 times; their height was 3 times and the length of root
increased 2 times and the fresh biomass in 1 m? was 11 times in comparison with those at
the begining. Sesbania sesban accumulated 407,8 g N/m2, maximum in the leaf while the
stem is minimum. This showed the important mechanisms of Sesbania sesban in removing
pollutants especially nitrogen nutrition from wastewater.

Keywords: livestock wastewater, Sesbania sesban, total nitrogen, biomass, water quality

Title: The status of nitrogen concentration in constructed wetland planted Sesbania
sesban

TOM TAT

Chat lwong nueoc thai dwoc cai thien mot cach dang ké trong hé thong trong cay dién
dién. Hiéu sudt xir ly nuorce thai cua dién dién d6i véi dam tong la 59 15%;, nitrate 81,77%
va amonium 83,68%. Dién dién cé kha nang thich nghi va phdt trién tot trong moi truong
niede thai thong qua cac chi tiéu sinh hoc. Trong heong twoi tang 13 lan; chiéu cao cdy
ting gan gap 3 lan, chiéu dai ré tang 1,66 lan; sinh khoi twoi trung binh trén 1 m? ting
11,49 lan. O thoi diém két thic thi nghiém (sau 45 ngay), khi thu hoach sinh khoi dong
thoi dién dién da ldy di 407,8 g NIm?, phan tich ham lwong dam cao nhdt trong lé va thap
nhdt trong than. Cac két qua cho thdy chdt lwong nude thdi dwoc cai thién dang ké khi
trong dién dién, ddc biét la 1am giam ham lwong dam.

Tir khéa: nwéc thdi chin nudi, dién dién, dam tong, sinh khoi, chét lwong nuwéc

1 GIOI THIEU

O Pong bang Séng Ciru Long san xuat ndng nghiép giit vai tro quan trong. Chan
nuoi 13 mot nganh kha phd bién bén canh trong trot. Trong giai doan dich cum gia
cam bung phat thi hoat dong chin nudi heo gia ting manh mé& dé dap tng nhu cau
thuc phém Nudc thai chin nudi chira nhiéu chét hitu co dé bi phan hiy sinh hoc
va nhiéu vi sinh vat gdy bénh. Nudc thai chin nudi khi thai vao moi truong s¢ gay
hién twong pht dudng héa, 6 nhiém méi truong nudc. Trén thé gidi da co rat nhiéu
nghién ciru va img dung dung thiy sinh thuc vat dé xir Iy nudc thai nhu lyc binh,
béo Tai Tugng, béo Tai Chudt, béo Cam...Cay dién dién (Sesbania sesban) la loai
thuc vat thiy sinh c6 kha ning thich nghi voi nhiéu diéu kién moi trudng khéac

1 Khoa Mbi trudng va Tai nguyén thién nhién
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nhau, rat phé bién & Déng bang song Ciru Long déng thoi day 1a loai thyc vat co
kha niang hép thu cac chat dinh dudng nhu dam ¢ nong do cao (Indieka & Odee).
Nhung nhiing nghién ctru vé kha nang xu ly nudc thai cua dién dién ¢ nude ta cOn
rat han che Tir co so trén cho thdy dién dién c6 thé 1a loai thuy sinh thue vat co
nhiéu trién vong trong viéc xir Iy nudc thai. Do d6 “Dién bién ham lugng dam
trong hé théng xir Iy nude thai co trong dién dién” can dugc nghién ciru nham muc
dich danh gia kha ning cta dién dién trong viéc hip thu dam trong nudc thai.

2 PHUONG PHAP NGHIEN CcUU

2.1 Thoi gian va dia diém nghién ciru

— Thoi gian nghién ciru: tir 10/2007 dén 1/2008.

- Pia diém nghién ciru: Xi Nghiép Ché Bién Thuc dn Gia Stc Viét Long, huyén
Phung Hi¢p, tinh Hau Giang.

~ Bb tri thi nghiém.

B4 tri thi nghiém theo nghiém thirc (3 nghiém thtrc) va lap lai theo thoi gian.

Cay dugc chon trong vao trong hé théng 1a nhiing cay tot, twong d6i dong déu
nhau vé trong lugng tuoi va kich cd, khong bi sau bénh.
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Hinh 1: CAu tric hé théng

2.2 Phwong phap thu miu

Lay mau nudc lién tiép trong 5 ngdy véi 2 giai doan, mdi giai doan cach nhau 15
ngay.
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Mau nude: DO, EC, do duc, N-NH4+, N-NO3-, va TN.

Mau cay: sinh khoi tuoi, trong lugng tuoi, chi€u cao than va chiéu dai re; nong do
N tong trong 14, than va ré dién dién.

2.3 Phuong phap phén tich miu

Chi tiéu Phwong phap phéan tich
DO Do bang may do DO Oxi/SET WTW - Puc
EC Do bang may do EC Conductivity Meter LF 95 WTW - Birc
Dy duc Do bang may Lovibond —Diic.
TN Phuong phép kjeldahl
Amoni(N-NH4") Phuong phap Quikchem
Nitrat (N-NOs3) Phuong phap Salicylate
N tong trong ciy Phuong phép Kjeldahl

2.4 Phwong phap xir 1y so liéu

S6 liéu sau khi thu thap dugc xir Iy théng ké va vé d6 thi bang phan mém SPSS

version 13.0 va Microsolf Excel 2003.

3 KET QUA THAO LUAN

3.1 Dién bién thanh phan héa hoc ciia nwéc thai chin nudi trong h¢ thong xir
1y ¢6 trong dién dién

3.1.1 Ham luong oxy hoa tan (mg/l) trong nuoc thdi theo thoi gian

Bang 1: Ham lwgng DO (mg/1) trong nuwéc thai & cac nghién thirc

Nghiém thirc Ham lwgng DO (mg/l)
Dot 1(30 ngay) Dot 2 (45ngay) Trung binh
Nuoc thai 0,12°+ 0,003 0,08°+ 0,003 0,10°+0,003
Nube thai + cat 1,77°£0,018 0,32°+ 0,011 1,05°+0,015
Nudée thai + cat + dién dién 1,992+ 0,022 0,532+ 0,009 1.26%+0. 016

Ky tue khdc nhau bén trén trong cimg cét, cho thdy su khdc biét ¢é y nghia thong ké (P<0.05)

Két qua ghi nhan & bang 1 cho thiy oxy hoa tan thip nhit & nghiém thic nudc thai
(0,1 mg/L) dén nghiém thic nudc thai loc qua cat (1,05mg/L) va cao nhét &
nghiém thitc nudc thai cé dién dién va cat (1,26mg/L). Su khac biét ndy c6 ¥ nghia
théng ké & mic 46 5% qua phép thir Duncan. Nhu vay tac dung loc vat 1y cta cat
va qué trinh van chuyén oxy tir khong khi qua 14, than xudng r& nham thyc hién su
h6 hap dd gitp cho luong oxy trong nudc thai & ving xung quanh ré dién dién
duoc cai thién (Brix, 1997; Kadlec and Knight, 1996).

3.1.2 Dién bién EC (mS/cm) trong nwéc thdi theo thoi gian

Bing 2: P din dién (mS/cm) trong nuée thii & cac nghiém thire

Nghiém thirc Ham lwgng DO (mg/l)
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Dot 1(30 ngay) Dot 2 (45ngay) Trung binh

Nuéc thai 1,67¢+ 0,003 2,50°+ 0,008 2,09°+0,006
Nudc thai + cat 1,50°+ 0,002 2,23*+ 0,020 1,87°+0,011
Nude thai + cat + dién dién 1,272 + 0,002 1,982+ 0,002 1,632+0,002

Ky tie khdc nhau bén trén trong ciing cét, cho thdy si khdc biét ¢é y nghia thong ké (P<0,05)

Theo két qua trinh bay & bang 2, gia tri EC trung binh ¢ nghiém thirc nude thai co
cat va dién dién nho nhét 1,63 mS/cm va khac biét c6 y nghia so véi nghiém thirc
nuéc thai co cat 1,87 mS/cm va nghiém thirc nudce thai 2,09mS/cm. Qué trinh hap
thu céac dién tich trai ddu trén bé mat hat cat lam giam néng dd cac mudi tan trong
nuée thai (Nguyén Thi Thu Thay, 2003). Bén canh d6 con c6 sy hap thu cac chit
dinh dudng hoa tan trong nudc thai nhu: NHs*, NOs'ciia dién dién dé tao sinh khoi
cho cay thong qua viéc tang trong luong, s6 14, chiéu cao...

3.1.3 Dién bién do duc (NTU) trong nuée thdi theo thoi gian
Bang 3: P9 duc (NTU) ciia nwéc thai é cac nghiém thire

Nghiém thirc P duc (NTU)
Dot 1(30 ngay) Dot 2 (45 ngay) Trung binh
Nudc thai 71,13°+ 0,435  84,60°t 0,265 77,87°+0,350
Nute thai + cat 37,00°+0,391 71,44°+1,178 54,22°+0,785
Nude thai + cdt + dién dién 25,83240,260 48,20°+ 1,547 37,02°+0,904

Ky tu khdc nhau bén trén trong ciing cot, cho thdy suw khdc biét ¢6 y nghia théng ké (P<0.05)
Qua két qua thi nghiém cho thdy do duc trung binh lan lugt giam thip & nghiém
thirc nudce thai c6 cat (54,22 NTU) va nghiém thuc trf)ng dién dién (37,02 NTU) so
v6i nghiém thire nudc thai (77, 87 NTU). Sy khac biét vé gia tri 6 duc trung binh
gitta nghiém thirc c¢6 y nghia vé mit théng ké & mirc 5% qua phép thtr Ducan. Do
duc ctia nude thai giam 1a do 16p vat liéu loc da giit lai cac hat keo, ran lo lrng bén
canh d6 con co su tham gia tich cuc cua bo ré dién dién trong viéc xir 1y sinh hoc.

3.1.4 Dién bién tong dam (mg/l) trong nuée thai theo thoi gian

Bing 4: Ham hrgng dam tong (mg/l) trong nwée thai

Nghiém thirc Pam tong (mg/l)
Dot 1(30 ngay) Dot 2 (45 ngay) Trung binh
Nacdre thdi 602,98°+ 0,360 703,21°+ 0,655 653,10°+0,508
Nudc thai + cdt 426,30°+ 0,244 566,58°+ 0,400 496,44°+0,322
Nue thai + cdt + dién dién 246,292+ 0,357 332,36%+ 0,452 289,33%+0,405

Ky tir khdc nhau bén trén trong cing ct, cho thdy suw khdc biét ¢é y nghia thong ké (P<0.05)

Két qua thi nghiém cho thay gia tri dam tong trung binh giam thap & cac nghiém
thirc nude thai co cat va nghiém thirc trong dién dién so v&i nghiém thirc nudce
thai. Su khac biét ndy c6 thé 1y giai do cac hop chét hiru co chira nito di duoc giir
lai khi qua 16p cat. Trong diéu kién hiéu khi trén 16p bé mit xay ra hién tuong oxy
héa, sy bién d6i chat hitu co thanh amoniac (NHs) bay I&n. Ngoai ra con cé su



Tap chi Khoa hoc 2009:12 1-8 Truong Pai hoc Can Tho

tham gia cuia dién dién trong viéc 1am giam ham lugng dam tong. R& dién dién giir
vai tro tao gia bam cho vi khuan phat trién tham gia qua trinh amoni hoa, nitrat hoa
va phan nitrat hoa.

Bang 5: Dién bién dam tong (mg/l) trong nudc thai theo thoi gian

. , Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5
Nehiem thie = Potl Do Dotl Do _Dotl Do _DPotl  Pow2
Nuécthai 602,88 7007 603,84 7014 601,74 70143 602,18 707 603’2 70551

Nuée thai + cit 425,95 56595 426,13 5663 426,83 566,65 42613 56578 4286’4 568,23

Nudec thai + cat 246,5

Az 245,7 333.3 246,23 331,63 2464 331,1 246,58 332,33 333,03
+ dién dicn 8

Két qua khao sat dam tong trong nudc thai ¢ timg nghiém thirc theo thodi gian
khong c6 su bién dong. Di€u nay chirng minh qua két qua phan tich s6 li¢u trong 5
ngay ¢ moi dogt twrong doi on dinh.

3.1.5 Dién bién nong @ ammonium NHa*(mg/l) trong nude thdi theo thoi gian

Bang 6 : Nong d9 dam amonium (mg/l) trong nuwéc thii ¢ cic nghiém thirc

Nghiém thirc Pam amonium(mg/1)
Dot 1(30 ngay) Dot 2 (45 ngay) Trung binh
Nude thai 223.85°+1,019  311,64°+0,132 267,75°+0,576
Nude thai + cdt 60,53+ 0,073 174,71+ 0,411 117,62°+0,242
Nude thai + cdt + dién dién 37,492+ 0,121 124,532+ 0,576 81,01%+0,349

Ky ti khdc nhau bén trén trong cing cot, cho thdy sw khdc biét ¢6 y nghia théng ké (P<0.05)

Dién dién da hap thu dam NH4* 1am giam dang ké ham luong dam nay trong nudc
thai. Mat khac, su chuyén hoa ammonium ciing dugc ghi nhan trong truong hop
nay tich cuc hon, do su cung cap thém oxy tur cay.
Bang 7: Dién bién dam amonium (mg/l) trong nwéc & cac nghiém thire theo thoi gian
Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5
Potl DPot2 Dotl Dot2 Dotl Dot2 Dotl DPot2 DPotl Dot2
Nudc thai 221,7 311,54 223,85 311,27 220,13 311,88 221,96 311,42 231,62 312,1
Nuéc thai + cat 60,52 176,32 60,57 175,93 60,8 1742 60,29 174,09 60,49 173,06

Nude thai * cit 5700 19034 3803 11729 37,38 119069 37,07 117,01 3748 118.35
+ dién dién

Nghiém thtrc

Tuong ty nhu ham luong dam téqg, két qua phan tich dam amonium trong nudc
thai lién tiep trong 5 ngay cho thay tinh chat kha on dinh trong thoi gian ngan ¢
moi dot. Dién bién nong dd nitrate NOs™ (mg/l) trong nudc thai theo thoi gian.

Bang 8: Nong do dam nitrate (mg/l) trong nuéc thai & cic nghiém thirc

Nghiém thirc DPam nitrate (mg/1)
Dot 1(30 ngay) Dot 2 (45 ngay) Trung binh
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NueGe thai 4,17°+ 0,045 5,95¢4+0,005 5,06°+0,025
Nuoc thai + cat 1,22°+ 0,014 2,03*+ 0,020 1,63°+0,017
Nube thai + cat + dién dién 0,762+ 0,007 1,612+ 0,004 1,19%4+0,006

Ky tie khdc nhau bén trén trong ciing cét, cho thdy su khdc biét cé y nghia thong ké (P<0.05)

Sy thay ddi ndng do nitrat giita cac nghiém thuc c6 su khac biét c6 ¥ nghia thong
ké trong tung dgt thi nghiém. Gia tri NOs™ trung binh & nghiém thirc nudc thai co
cat va nghiém thirc ¢6 trong dién dién thap hon so véi & nghiém thirc nude thai. O
nghiém thtrc nudc thai qua vat liéu loc cat sy giam ndng do nitrate 1a do da bi vat
liéu loc gitr lai. Trong khi d6 voi su hién dién cua dién dién trong hé théng, dam
nitrate da dugc cay hap thu dé tao sinh khéi thong qua viéc ting trong lugng, sb 14,
chiéu cao cay, chiéu dai ré.

Bang 9: Dién bién dam nitrate (mg/l) trong nuée & cac nghiém thirc theo thoi gian

in , Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5
Neghiém thire Potl _Pot2 _ Dotl  Po2 Dol DPo2  botl Po2  Potl Do
Nudc thai 416 596 404 593 403 59 41 59 454 5096

Nudc thai + cat 1,19 2,01 1,2 2,05 1,28 2,03 1,23 2,02 126 2,06

Nubethai + cit 6 153 077 161 077 16 075 162 077 162
+ dién dién

Tuong ty nhu ham leong dam tong, dam amonium, két qua phan tich dam nitrate
trong nudc thai ¢ tung nghiém thirc theo thoi gian cing khong co sy bién dong.
Ham luong dam nitrate & cac nghiém thuc deu thap hon gia tri tong dam va dam
ammonium rat nhiéu.

3.2 Két qua diic diém sinh hoc ciia dién dién

3.2.1 Sinh truong cua sqy theo thoi gian

Biang 10: Sinh truéng ciia dién dién theo thoi gian

Thot gian \ \ < A
Piic diém sinh hoc Ngay 0 Ngay 45 Tang thém
Sinh khéi tuoi (kg/m2) 0,88+6,108 11,49+7,230 13,06 lan
S 14 trung binh (14/cay) 257+2,251 99,65 +4.722 73,95 la/cay

Vao thoi diém két thiic thi nghiém (sau 45ngay), sinh khéi tuoi trén mat dat trung
binh cta dién dién thu hoach duoc 13 8,7 kg/m?, sinh khdi twoi dudi mat dat trung
binh 12 2,79 kg/m2. Nhu vay tong sinh khéi twoi trén va duéi mat dat trung binh 1a
11,49 kg/m?.

Két qua & Bang 10 cho thay sinh khdi tuoi trung binh cia dién dién & thoi diém két
thlic thi nghiém 1a 11,49 kg/m? da gia tang gap 13 lan so véi sinh khéi twoi trung
binh ¢ thoi diém ban dau (0,88kg/m?). Tuong tu s 14 trung binh sau 45 ngay thi
nghiém 1a 99,65 (la/cay) da ting 73,95 la/cay so véi thoi diém ban dau (25,7
|4/cay).

Bang 11: Su gia ting chiéu cao ciy va chiéu dai ré theo thoi gian
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Thoi gian
7 Ngay 0 Ngay 45 Téang thém
bac diém sinh hoc
Chiéu cao cay (cm) 83,85+ 0,447 22513+2471 2,68 lan
Chiéu dai r& (cm) 37,15+ 0,633 61,58+0,695 1,66 lan

P <0,05

Két qua & Bang 11 cho thiy chiéu cao ciy trung binh gia ting theo thoi gian. Diéu
nay chimg té rang dién dién da thich nghi va phat trién tot trong méi trudng nude
thai chin nudi va gia ting chiéu cao cdy bang viéc hip thu cac chit dinh dudng
trong mdi truong nude. Do d6 cung véi su gia ting chidu cao cdy thi dién dién
cang lic cang hap thu thém luong chat dinh dudng trong méi trudng nude va lam
giam ndng d6 cac chit ndy trong nudc thai gop phan 1am gia ting hiéu qua xir Iy
nuée thai. Két qua tuong tir & su gia ting chiéu dai ré.

3.2.2 Su gia tang ham luong dam trong cay dién dién

Bang 12: Phan trim dam tong trong ré, than, va la cia dién dién theo thoi gian

TN (%)
Thoi gian —
RE Than L&
Luc bat dau thi nghiém 1,44 + 0,020 1,13 + 0,037 4,39+ 0,079
Luc két thuc thi nghiém 3,05 + 0,003 2,09 + 0,005 5,51 + 0,009

P < 0,05

Néng do dam trong r&, than va 14 dién dién déu tang so voi lic moi bo tri thi
nghiém. C6 sy khac biét co6 ¥ nghia théng ké ¢ mic 5% trong sy gia ting ham
luong dam cua ré, than, 14 dién dién so voi luc bat dau thi nghiém. Phan tram dam
téng trong la dién dién cao nhat: 5,52% va thip nhét 1a trong than dién dién:
2,09%. Pidu nay cho thiy khi dién dién cang gia ting sinh khdi, cang tiép tuc 1ay
thém luong cac chat dinh dudng trong méi truong nudc do do6 cang lam giam nong
d6 cac chat nay trong nudc thai thong qua sy 1am giam néng d6 amonium, nitrate
va dam tong.

4 KET LUAN VA PE NGHI

4.1 Két luan

~ Pién dién hap thu nhiéq dam trong nudc thai dé sinh trudng va phét trién thé
hién qua su tang sinh khoi theo cac dgt thi nghiém.

- Hifu qua xur ly nude thai cia dién dién cao ddi véi chi tiéu amonium 1a
83325%, nitrate 1a 81,77% , dam tong 1a 59,15%, d6 duc giam dang ké hi¢u
suat 1a 63,68%.

~ O thoi diém két thic thi nghiém sinh kh01 tuoi trung binh tang 13,06 lan, trong

lugng tuoi tang 13,11 lan, chiéu dai ré ting 1,66 lan va chiéu cao cay ting
2,68 lan.
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~ Ham luong dam trong 14 dién dién cao nhét 5,51 % va thap nhat la trong than
dién dién 1,13 %.

~ O thoi diém két thuc thi nghiém (sau 45 ngay), khi thu hoach sinh khéi dién
dién di 14y di 407,89 N/m2. Diéu nay cho thdy ddy 13 mot trong nhiing co ché
quan trong cta dién dién trong xir Iy dam trong nuéc thai.

4.2 De nghi

— Co6 thé dung dién dién dé xtr Iy nudc thai chan nuoi loai bo cac chat 6 nhiém

- Nghién ctru kha nang xtr 1y nudc thai cua dién dién véi cac loai nude thai 6
nhiém khac nhu nudce thai cong nghiép, nudce thai sinh hoat dé c6 thé mo rong
ung dung céc loai thuy sinh thuc vat nay trong xur ly nudce thai.

- Can nghién ctru kha nang xtr ly nudc thai cua dién dién véi mot so chi tiéu nhu
kim loai nang va vi sinh... v61 cac loai nude thai khac nhau trong diéu kién dia
phuong.
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