
KHOA HOC CONG NGHl 

AiXIH HLr6l\iG DO SAU IXIGAP DEIV KHA (VAIVG HAP 
THU DAIVI LA!\] CUA DOiXI BOiV [Typha arientall^ VA 

[\IAi\l TUqiXIG [Scirpus littaraU^ 
Lam Thi Nhu Mô , Vd Chi Linh^ Ngd Thuy Diem Trang^ 

T6MTAT 

Thi nghiem duoc bd tri trong dieu kien nha ludi theo kieu hoan toan ngSu nhien gom 2 nhan td: (1) loai cay 
(Bon bdn (Typha orientalis C. Presl) va Nan tuong (Scirpus littoralis Schrab.) va khong cay; (2) muc nude 
(15, 30, 45 cm) vdi 3 lan lap lai nham xac dinh kha nang chiu ngap cua 2 loai cay nay. Nude thai tir be nuoi 
tham canh torn the chan trdng duoc su dung lam nude dmh duong cho cay. M û nude duoc thu de danh gia 
ndng do dam. lan trong nude bd sung vao va nude sau xii ly m6i 2 tuan 1 lan. Ket qua ghi nhan dp sau ngap 
anh hudng den sinh trudng, sinh khoi va kha nang hap thu dam, lan cua ca 2 loai cay nghien cuu. Sinh khdi 
cay cang giam khi muc nirdc sau ngap cang cao, vdi tong sinh khdi kho ca cay Bon bon va Nan tugng dat 
tuong img 10,6-36,6 g/cay va 6,5-19,9 g/cay. 6 miic nude sau ngap cang cao ham lugng N, P tich luy trong 
mo cay cang cao, trung binh ham luong N, P dupe cay hap thu chî m 0,6% N va 0,2% P. Tir do gop phan lam 
giam lugng N, P b-ong tong lugng N, F diem vao la 65,4 - 80,6% N va 76,4 - 81.0% P. 
Tir khda: Bon bon, dam, lan. Nan tuong, nude thai thuy sin, sinh khdi, tdm the chan trang. 

1 . GIOI THIEU 

Vdi md hinh nudi tham canh tdm the chan trang 
(TTCT) ngay cang tang thi van de ngudn nude cung 
cap va ngudn nuoc thai ra cua ao nuoi trd thanh van 
de dang quan tam. Trong nude thai ao nudi tdm 
thudng tich luy nhieu dam (N), lan (P) do thitc an du 
thira, chat thai ciia torn,... Theo Vd Nam Son va ctv. 
[1] thi N chuyen hoa tir thiic an sang N trong tdm 
TCT nuoi la 20,6% va P la 12,5%. Dieu nay cho thay 
ngudn N, P tich luy trong nude thai ao nudi tdm TCT 
la rat Idn. Ngudn N, P nay khi thai ra moi trudng dd 
gay ra hien tugng phii dudng hda gay hai cho cac loai 
thuy sinh va lam d nhidm mdi tnrdng. Do dd, can lam 
giam lugng N, P nay trudc khi xa thai ra mdi trudng. 

Viec sir dung thuc vat trong xii ly chat 6 nhidm 
va dam, lan trong nude thai nudi TTCT la bien phap 
sinh thai cd loi, cd chi phi thap da dugc nghien cuu 
thanh cdng trong nhiing nam gan day [2]. Cay Bdn 
bdn (Typha oriental!^ dugc su dung thanh cdng 
trong xu ly nude thai be nuoi tham canh TTCT [2, 3]. 
Cay Nan tugng (Scirpus httorahi) cung duoc Tran 
Dinh Huan [4] va Lam Nggc Bmi va ctv. [5] danh gia 
cao vd kha nang su dung cua nd trong viec xu ly 
dam, lan trong nude thai tir ao nudi torn sii va tdm 
TCT. Tuy nhien, cac nghien ciiu tren chi danh gia 
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kha nang xu ly ciia Bdn bdn va Nan tuong trong 
ciing mdt miic nude. Trong khi do Bdn bdn va Nan 
tuong cung la hai loai thuc vat ngap nude, vdi Bdn 
bdn cd kha nang chiu ngap sau den 1 m [6] va Nan 
tuong cd kha nang chiu ngap sau 0,5 m [7]. Tuy 
nhien, cd it thong tin ve kha nang chiu ngap lien 
quan den sinh tnrdng va kha nang xu ly chat d nhidm 
trong nude thai ao nudi tham canh tdm TCT ciia hai 
loai cay nay. Do do, de tai nay dugc thuc hien nham 
danh gia kha nang thich nghi va xu ly nude thai nudi 
tdm TCT ciia Bdn bdn va Nan tuong d cac miic nude 
khac nhau nham lam co sd cho viec lira chgn loai cay 
thich nghi didu kien man va sau ngap de trong ket 
hop trong ao tdm ket hgp trdng cd, hay la loai cay 
thay the cho cay liia trong md hinh tdm-liia trong bdi 
canh bien ddi khi hau. 

Z.PHUDNG PHAP niGHDI CUU 

2.1. Bd tri thi nghiem 

Thi nghiem duoc bd tri trong dieu kien nha ludi 
theo kieu hoan toan ngdu nhien gdm 2 nhan td va 3 
lan lap lai. Nhan td thir 1 la loai cay gdm 2 loai: Bdn 
bdn (Typha orientalis C. Presl) va Nan tugng 
(Scirpus littorahs Schrab.) la nhiing loai cay dd tim d 
viing ven bien ddng bang sdng Ciiu Long QDBSCL) 
va nghiem thirc khdng cay dugc xem la ddi chiing. 
Nhan td thii 2 la muc nude gdm 3 miic: 15, 30 va 45 
cm (Hinh 1). 

• Co sd chgn 3 miic nude 15, 30 va 45 cm: Theo 
Bendoricchio et al. [8] ve thdng sd ky thuat thiet ke 
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he thdng dat ngap nude chay mat cd do sau ngap 
khoang 10 - 50 cm. Ben canh dd theo quan sat d dieu 
kien thuc td, hai loai cay Bdn bdn va Nan tugng dugc 
trdng trong ao tdm d cac khu virc thu cay cd dd sau 
miic nude khoang 50 cm. Theo Miao and Zou [9] cay 
Hirong bd dai hoa dai (Typha domingensis) cd ty le 
cay chet khoang 50% va sinh khdi giam khi trdng d 
miic nude 60 cm. Qua do, thi nghiem xem xet chgn 3 
miic nude 15, 30 va 45 cm de so sanh, danh gia anh 
hudng cua miic nude den hai loai cay va viec lua 
chgn miic nude cao nhat 45 cm giiip md phdng gan 
vdi dieu kien thuc te. 

cay dugc thu thap tir cac vudng tdm d Bac Lieu, 
Kidn Giang... Cay dugc chgn thi nghiem la nhiing 
cay con cd dd ddng ddu ve kich thuoc va sinh khdi, 
khde manh, dugc nia sach dat d bd rd, sau do dugc 
trdng trong cac thiing nhua cd Idp bun day (16 
kg/thiing, do am 23,8%) duoc thu tir cac ao lang cua 
ho nudi tham canh tdm TCT (muc dich md phdng 
md hinh ao lang ngoai thuc td). Nirdc thai trdng cay 
dugc lay tir cac be nudi tham canh tdm TCT (mat do 
nuoi 400 con/1 m^ vdi do man 10%ô  sau khi xic 
dinh ndng do N, P dugc bd sung vao cac nghiem 
thiic 2 tuan/1 lan sau mdi dot thu miu nude. Cay 
dugc thuan dudng 2 thang de chiing cd thdi gian 
thich nghi, phuc hdi siic sdng trudc khi tien hanh ghi 
nhan cac chi tieu theo doi. Su dung nude may da cho 
bay clo trong thdi gian dudng cay 2 thang, sau dd bd 
sung nuoc thai tir cac be nudi tdm TCT vdi dd man 
5%o trong 1 tuan (10 L/thung) va tang len 10%o trong 
1 tuan ke tiep den miic nude quy dinh. 

Hinh 1. Cac thiing trdng cay ling vdi miic nude 15,30 
vi 45 cm 

Mo tahe thdng thi nghlem.Thung nhua su dung 
cd dung tich chiia la 50 L, 45 L va 120 L (Hinh 1). 
Tuong ung cac miic nude 15, 30 va 45 cm cao hon Idp 
bim thi the tich nude tuong ling lan lugt la 25 L, 30 L, 
80 L va sd cay trdng tugng ling la 3, 3 va 7 cay/thiing 

(tugng ling mat do trdng 15 cay/m^ [2]). Trong mdi 
thiing gan 1 van nam giira cdt nude ciia timg nghiem 
thirc miic nude tuong ling vdi 15, 30 va 45 cm la 7,5, 
15 va 22,5 cm de thu mau nude dau ra (Hinh 1). 

2.2. Sinh khoi vk him lupng dam lan trong cky 

cay duoe thu hoach sau 71 ngay va dugc nia 
sach bang nude may trudc khi xac dinh sinh khdi 
tuoi than, rd; sau dd say d nhiet do 60°C den khi khdi 
lugng khdng ddi de xac dmh sinh khdi khd. Man cay 
sau khi say dimg dd phan tich ham lugng N, P trong 
than, re cay [10]. Cac cdng thirc tinh toan nhu sau: 
Lugng N, P cay tich liiy (g/cay) = sinh khdi khd than, 
rd x ham luong N, P (%) (trong than, rd tuong ling) 
(1). Tdng lugng N, P trong thiing (g/thimg) = tdng 
smh khdi khd than, re trong thimg x luong N, P cay 
hap thu dugc (2). 

2.3. Phuong phap thu va phan tich mau nude 

Mau nude dugc thu tir cac van 2 tuan 1 lan, tdng 
cdng cd 6 dot thu mau. Sd dgt thu mau duoe quyet 
dinh dua vao chu ky sinh trudng cua cay Bdn bdn 
[111 Cac chi tieu dam tdng (TKN, phuong phap 
Kjeldahl) va lan tdng CTP, phuong phap Acid 
ascorbic (Cdng pha bang HSO^ - HCIO4) [10]) duoc 
phan ti'ch tai Phdng thi nghiem Khoa Mdi trudng va 
Tai nguyen Thien nhien. Trudng Dai hgc Can Tha 

2.4. Phirong phdp xu ly sd lidu 

Sd lieu cac lan lap lai cua timg chi tieu dugc 
thdng ke va tinh toan bang phan mem Excel. Sir 
dung phan mdm Statgraphic Centunon XVI 
(StatPoint, Inc., USA) de phan tich phuong sai hai 
nhan td (Two-way ANOVA) va mdt nhan td (One-way 
ANOVA) cho sd lieu chat luong nude va ham lugng 
dam, lan (TKN, TP) trong nude, trong cay giiia cac 
nghiem thiic. So sanh trung binh giiia 9 nghiem thiic 
dua vao kiem dinh Tukey d miic y nghia 5%. Sit dung 
phan mem Sigmaplot 12.0 (San Jose, California, 
USA) de ve bieu dd. 

3 . KET QUA VA THAO LUAN 

3.1. Sinh khdi cua Bdn bdn va Nan tuong 

Sinh khdi khd than, rd ciia cay Bdn bdn va Nan 
tugng khi bat ddu thi nghiem khdng cd su khac biet 
giira cac nghiem thiic va giira 2 loai cay (p>0,05, bang 
1). Tuy nhien, sinh khdi khd than va rd ciia 2 loai cay 
nghien ciiu nay khi thu hoach deu bi anh hudng bdi 
mire nude (p<0,05, bang 1), hay noi each khac sinh 
khdi cang giam khi miic nude sau ngap cang cao. 
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Giua 2 loai cay, Bon b6n tao sinh khoi kho than luon 
cao hon so vol cay Nan tuong, ngoai trir a miic nuoc 
45 cm (Hinh 2). Riftng smh khoi kho rS cua cay Bon 
bon va Nan tuong tuong duong nhau trong ciing 1 
miic nuoc (p>0,05), nhung o mire 15 va 30 cm Bon 
Bang 1. Sinh khoi khS (SKIO thSn, rf cua cSy B6n b6n v4 Nan tuong liic bSt ddu v4 thu hoach 4 dc miic nu6c 

bdn CO sinh khoi kho rS cao hon cjy Nan tuong Wng 
o miic 45 cm (p<0,05, bang 1), dSn den ty 1* ™h 
khdi kha than/ri cua 2 loai cay la tuong duong 
(p>0,05,bangl). 

Nghl 

Loai cay 

Bon bdn 

Nan 
tuong 

em thiic 

Muc nuoc 
(cm) 

15 

30 

45 

15 

30 

45 

P-values 

15,30 va 45 cm 

Bat dau 

SSKthan 
(g/cay) 
3,0±1,0 

4,8+2.5 

1,8±1,3 

2,1±1,2 

2,7+0,4 

1,8+1,4 

0,16ff" 

SSKrS 
(g/cay) 
2,0±0,7 

3,2±1,2 

1,6+0.9 

1,9±1,4 

2,7+0,5 

1,8±0,6 

0,5i«'" 

Tliu hoach 
SSKthan 
(g/cay) 

13,7±2,4" 

19,6+4,3" 

4,2±4,3' 

8,2+0,6" 

8,2+1,4" 

3,0±1,9' 

0.0001'" 

SSKre (g/cay) 

16,2+5,9' 

16,4+4,5" 

6,4±4,5'° 

11,7+2,1"" 

7,2+1,7" 

3,5+0,5° 

0,004" 

TyleSSK 
than/rl 
0,9+0,2 

1,3+0,5 

0,5+fl,3 

0,7+0,1 

1.2±0,3 

0,9+0,7 

0,296"' 

'5X 

nhidm trong DNN [14]. Do dd, bdn canh ndng do N, 
P cd trong moi trudng nude, thi thdi gian tdn luu 
nude ngan cung anh hudng den sinh khdi cay dan 
ddn hieu suat xir ly N, P ciia he thdng DNN giam, 
minh chiing trong nghien ciiu ciia Nguyen Phuong 
Nggc Doan [12] chi dat khoang 14% va 17%, thap hon 
so vdi thi nghiem hien tai dat 26%-63% va 36%^6% 
(Bang 2). 

Ghichu: Trungbinh ± doMch chuan (n-3); ":p<0,01; '":p<0,001;"':p>0,05 

**•'•.• khac ky tii trong eimg 1 cot la khac biet co y nghia thdng ki giua cac nghiem thuc a muc y nghi 
dua tiSn kiem dinh Tukey 

Nguydn Phuong Nggc Doan [12] cd ghi nhan 
Bdn bdn trdng tren he thdng dat ngap nude (DNN) 
chay mat co miic nude ngap 10 cm xu ly nude thai be 
nudi tham canh torn the chan trSng (dd man 10%o) 
tuan hoan kin, cay cho sinh khdi khd than, rd tuong 
ling 2,2 g/cay va 2,1 g/cay trong thdi gian nghien 
ciru 89 ngay. Ket qua sinh khdi nay thap hon so vdi 
ghi nhan trong nghifin ciru hidn tai khoang 7 lan khi 
so vdi miic nude gan tuong duong la 15 cm (Bang 1). 
Sir khac biet ve sinh khdi cay giira 2 nghien ciiu nay 
cd the la do ndng do tong N va tdng P trong nude 
thai be tdm, trung binh 5,6 va 11,7 mg/L [12], cd 
ndng do N thap hon so vdi thi nghiem hien tai (ndng 
dd N, P trung binh trong nude thai dau vao tuong 
img 7,46 va 7,89 rag/L). Ngoai ra, thdi gian tdn luu 
nude tren bd trdng cay ciia Nguydn Phuong Ngoc 
Doan [12] chi co 3 gid trong khi thi nghiem hien tai 
thdi gian luu nude 84 ngay, do dd. cay it cd nhidu thdi 
gian tiep xiic vdi nude thai de hap thu dinh dudng vi 
vay sinh khdi cay cao hon. Theo Stothneister et al 
[13] thdi gian tdn luu nude la khoang thdi gian ma 
cac chat gay o nhidm tiep xiic vdi chat ndn va than rd 
cua thuc vat, dugc biet den nhu mot yeu td kiem soat 
quan trgng trong viec xac dinh hieu qua loai bo chat 
d nhidm. Ngoai ra, thdi gian tdn luu nude anh hudng 
rat Idn den thanh phan sinh hoc ciia sinh vat, qua 
trinh sinh hoc va su chuyen hoa cac chat gay d 

Nan fgiprng 

Hinh 2. Cay Bdn bdn va Nan tugng trdng d miic nude 

15,30 va 45 cm liic thu hoach 

3.2. Ham lugng d?un, lan trong cay 

Tuong hr smh khdi, ham lugng N, P (%) trong 
phan than, rd ciia 2 loai cay cung bi chi phdi bdi nhan 
td miic nude (p<0,05, hinh 3). Tuy nhien, ham lugng 
N, P tich luy trong md cay cd xu hudng ngugc lai 
sinh khdi than, re (Bang 1), d mire nude sau ngap 
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cang cao ham luong N, P trong md cay cang cao voi 
ham lugng N, P dupe cay hap thu chiem 0,6% N va 
0,2%P(p<0,05,hinh3). 

Hinh 3. Anh huong ctia miic nude Idn hdm lupng N 

( ^ v4 P (B) trong than ti ciy Bdn bdn va NSn tutmg 

(«) 
Ghi chu: Trung binh ± do lech chuan (n=3); "•''•'•': 

khac kytula khac biet co y nghia thdng ke gida cac 

nghiem thuc ve ham lirong N, P tiong than va *-̂ ^ la 
tiong ri amircy nghia 5% (kiem dinh Tukey) 

Trong cac muc nude 15, 30, 45 cm cd thd tich 
nude tuong ling la 25,30, 80 L/thung (vdi ndng do N, 
P trong nude la 7,46 va 7,89 mg/L), tdng lugng N va 
P cd trong timg nghiem thiic tuong img la 0,19, 0,22, 
0,60 g N/thiing va 0,20, 0,24, 0,63 g P/thiing. Dieu 
nay minh chiing 2 loai cay nghien ciiu cd tidm nang 
trong hap thu N, P trong mdi trudng nude 6 nhidm. 
Giira 2 loai cay nghien ciru, ham lugng N trong than 
la tuong duong nhau (p<0,05, hinh 3A), nhung ham 
lugng N, P tich luy trong rd d Nan tugng thap hon so 
vdi cay Bdn bdn. Cd the thay ro hon ham lugng N, P 
tich luy trong rd cay khdng hi anh hudng nhieu bdi 
nhan td miic nude ma anh hudng chinh bdi nhan td 
loai cay, duoc minh chiing qua sinh khdi va hinh thai 
rd giua 2 loai cay nghien ciiu (Hinh 2). 

% 
~^fc JL^ 

^ 1 -j „ j i_ 

I '-'-

Hinh 4. Anh hudng cua miic nude len lugng N ( ^ vd P (B) trong than, re cay va lugng N, P trong thiing (C, 
D) trdng cay Bdn bdn va Nan tugng 

Ghi chu: Trung binh ± do lich chuan (n^3);^-''-'': khac ky tii la khic biet co y nghia thdngke gida cic 
nghiem thuc ve luang N, P tiong than va"--^'^ la tiong ri a miic y nghia 5% (kiSm dmh Tukey) 

3.3. Lugng dam, lan cAy h ^ thu 

Luong N, P trong than, rd (g/cay) ciia cay hap 
thu dugc va lugng N, P trong timg nghiem thiic 
(g/thiing) dugc trinh bay trong hinh 4. Nhan td loai 
cay va miic nude deu anh hudng len lugng N, P cay 
hap thu. Do lugng N, P trong than, rd (g/cay) cua 
cay hap thu duoc tinh toan dira tren sinh khdi khd 
(Bang 1) va ham lugng N, P (Hinh 3) trong bd phan 
than rd va sinh khdi la yeu td chi phdi chinh, vi vay 

ket qua luong N, P cay tich luy dugc phdn than va rd 
cay Bdn bdn (0,12 g N/cay va 0,04 g P/cay) (Hinh 
4A) cd xu hudng bi anh hudng bdi do sau ngap tuong 
tu nhu sinh khdi (Bang 1). Giua 2 loai cay nghien 
ciiu rd Bdn bdn hap thu N, P (0,1 g N/cay va 0,04 g 
P/cay) luon cao hon rd cay Nan tuong (0,02 g N/cay 
va 0,01 g P/cay) (p<0,05, hinh 4), ngoai trir b miic 
nude 45 cm, rieng kha nang hap thu N, P cua phdn 
than 2 loai cay nay tuong duong nhau. 
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3.4. Hi§u su^txii if dam, lan 
Hieu suat xii ly (%) duoe tinh toan dua vao su 

khac biet ndng dd N, P trong nude ddu vao va nude 
ddu ra trong mdi dgt thu mdu. Hieu suat xu ly N, P 
bien ddng khdng cd xu hudng theo thdi gian thu mdu 
va cd su khac biet giiia cac nghiem thiic (p<0,05, 
bang 2), ngoai tni dgt 2 va 5 cho xir ly N khdng khac 
biet (p>0,05, bang 2). Nhin chung, ndng dd tdng N 
trong mdi trudng nude giam di sau mdi dgt thu man 
thap hon ndng do P va tham chi trong dot 4 ndng dd 
N trong nude ddu ra cao hon ddu vao ddn den hieu 
suat xu ly am (Bang 2). Tuy Bdn bdn va Nan tugng 
dugc bidt den la hai loai thuc vat ngap nude, vdi Bdn 
bdn cd kha nang chiu ngap sau ddn 1 m [6] va Nan 
tugng cd kha nang chiu ngap sau 0,5 m [7], nhung ca 
2 loai cay ddu cd dau hieu stress trong didu kien 
ngap nude trong thi nghiem hien tai (Hinh 2). Cay 
Bdn bdn d muc 45 cm co dau hieu vang va heo la d 
dgt thu miu thii 3 tham chi mdt sd cay chdt di vao 
dgt thu mdu thii 5 (tiic tudn thii 10 sau khi ngap 
nude). Dieu nay dugc the hien rd d ket qua sinh khdi 

bang 1 & hinh 2). Hieu suat xu ly N, P trung binh cd 
xu hudng giam khi miic nude ngap cang cao va giam 
rd ret d muc nude 45 cm (ip<0,05, bang 2). Trong 
eimg 1 muc nude hieu suat xir ly N, P khdng cd su 
khac biet giira nghiem thiic cd cay va khdng cay va 
khdng khac nhau giOta 2 loai cay (p>0,05, bang 2). 
Dieu nay duoe giai thich do trong cac thimg khdng 
trdng cay tao sinh trudng va phat trien rat nhidu, gdp 
phan trong hap thu N, P trong nude. Ngoai ra, cac la 
cay hi vang chdt trong didu kien ngap nude khdng 
duoc loai bd khdi thiing trdng cay trong sudt thdi 
gian nghien ciiu, bi thdi rua da tra lai N, P vao moi 
trudng nude. 

Ngoai ngudn N, P trong nude thai, bim day ao sii 
dung trong cac thimg thi nghidm ciing cung ci^ 
them N, P cho cay. Biin ddu vao cd lugng N, P Idn 
lugt la 51,6 va 8,8 g/thimg, cao hon bim khi ket thiic 
thi nghiem (16,0 g N/thimg va 1,8 g P/thiing) (sd 
lieu khdng trinh bay), dan den hieu suat xir ly N, P 
trong bun giiia cac nghiem thiic dao ddng 65,2% -
80,4% Nva 77,6%-80,4% P. 

giam d miic 45 cm, dac biet cay Bdn bdn (p<0,05. 
Bang 2. HiSu suat xii ly dam, lan (96) cua nghiem thiic khdng cay (KC), Bdn bdn (BB) va Nan tugng (NT) qua 

timg dgt Ifau m i n d cdc miic nude 15,30 va 45 cm 

Nginem 
thiic 

Dot thu mau (n=3) 

Dotl Dot 2 Dots 

D 
KC15 
KC30 
KC45 
BB15 
BB30 
BB45 

75.7±8.0" 
78.5+6.0'" 
85,6+1.0"" 
79,9+1,8"" 
76.9+4.3" 
69,1+3,8' 

45,0±29,8' 
10,0+49,2" 
8,1+9,6' 

61,6±18,4' 
29,8±14.1' 
58.1+5.4' 

35,5±25,7'' 
49,9±11.8" 
24,5+37,1' 
63,6±18,1'' 
78,6±13,9'' 
53,6±15,8"' 

Dot 4 Dots Dote 

Trung binh 

(N=18) 

am 
35,8+24,9" 
47,9±13,8" 
33,9+18,7" 
34,8+24.0" 
-80,7±14.7' 
-30.0+38.9"' 

57.3±32.9' 
36.9+21.0' 
22.0+24.6' 
68.6+11.1' 
91.8+7.6' 

44.3+33.5' 

72.6+9.9' 
72.1+8.0' 
48,2±4,0" 
75,2+9,3' 
59,1±14,9' 
11,2±3,9' 

53.6+3.1'" 
49,2±14.5'''°' 
37,0±3,4'"' 
63,9+5,3" 

42,6+2,2""' 
34,4+6.4"* 

L4n 

KC15 
KC30 
KC45 
BB15 
BB30 
BB45 
NT15 
NT30 
NT45 

P-values 

89,1+4,8' 
82,5±4,8"'' 
47,8±3,8' 
82,7+4,6" 
69,6±3,l'' 
24,8+5.6' 
82.6+4.5"' 
69.6+7.6' 

32.5+12.7"" 

0,0000'" 

75,2+9,7'' 
34,9±32.2" 
18.8+34,4' 
84,1+5.4'' 
77,7±5,3"' 

54.8+10.2'" 
82,5+7.2" 

73.3+5.7"'' 
47.5±6.7" 

0,0000'" 

88.6+5.3" 
76.6±16.1'" 
67.4±10.4"" 

93,5±0,9' 
86.8+4.7" 
52.6±23.9' 
91.4+2.3" 
84.3+4.1" 
65.8±7.2* 
0,0008"' 

85.5+5,9" 
57,0+4.0" 
39,1+12,4° 
73,6+14,2" 
63,3±5,5"" 
10,1+4,1" 

75,8+12,9* 
62.3+7.4'" 
46.0±12.5' 
0,0000'" 

89.7+4.1" 
78.4±9,4'" 
53,2+14,5" 
92,0+2,7" 
87,2±5,2" 
35.2+10.7" 
92.1+2.9" 
85.8+2.2" 
65.7+4.7" 
0,0000'" 

85,4+4.9" 
66.5+8.4"" 
63,3±3,6'" 
81,3+3,5" 

71,1+5,8"''" 
38.5+3.1' 

76.7±6.3"" 
72.1+1.4""'" 
59,4±6.5" 
0,0000'" 

85.6±5.1' 
66,0±9.2" 
48.3+7.6"' 
84.5+3,1" 
76,0+2,7"' 
36.0±6.6' 
83.5+5.0" 
74.6±1.8" 
52,8+4.1'" 

0,0000'" 

Ghi chu: Trung binh ± do lech chuan (n-3): ":p<0,01: "':p<0,001:":p>0,05 

a.b.c.de. j^^^^, j ^ ^ tTong ctmg 1 cot U khic biet co y nghia thdngke giua cac nghiem thiic a miic y nghia 

5% dm ti-en kiem dinh Tukey 
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Tdm lai, dieu kidn sau ngap d miic 15-30 cm 
trong thdi gian 71 ngay phu hop nhat cho sinh 
trudng va kha nang hap thu N, P cua cay Bdn Bdn va 
Nan tugng. Theo kien nghi cua Trang et al. [15] de 
tang hieu qua qua trinh hap thu N, P trong nude thai 
cua thuc vat thi nen thu hoach sinh khdi cay khdi he 
thdng xii ly. Ddi vdi cay Bdn bdn khoang thdi gian 2 
thang sau khi trdng tren he thdng xir ly cd thd cdt 
ngang de lai gdc cho cay tai sinh, day cung la each 
lam tang hieu suat xu ly dam, lan ciia he thdng dat 
ngap nude kien tao [11]. Phdn sinh khdi than cay 
Bdn bdn la cd ua thich cho gia sue (15], rieng phdn 
sinh khdi Nan tugng lam nguyen heu san xuat hdng 
thii cong my nghe cd gia tri xuat khau [16]. 

4 . KET LUAN VA MBV NGHI 

Trong hai loai thuc vat nghidn ciiu, cay Bdn bdn 
cd kha nang sinh trudng va tao sinh khdi cao d mire 
nude 30 cm, trong khi Nan tugng khdng giam sinh 
khdi khi miic nude ngap sau len den 45 cm. Tdng 
smh khdi ca cay Bon bdn va Nan tugng dat tuong 
ling 10,6-36,6 g/cay va 6,5-19,9 g/cay. O miic nude 
sau ngap cang cao ham lugng N, P tich luy trong md 
cay cang cao. Ham lugng N, P duoe cay hap thu 
chiem 0,6% N va 0,2% P. Tir do gdp phdn lam giam 
lugng N, P trong tdng luong N, P them vao la 65,4% -
80,6% Nva 76,4%-81,0% P. 

Khi su dung he thdng dat ngap nude chay mat 
trdng cay Bdn bdn va Nan tugng xir ly nude thai nudi 
tdm the chan trdng can thiet ke miic nude 30 cm 
trong he thdng dd cay sinh trudng, phat trien, hap 
thu dam, lan tdt gdp phdn loai bo dam, lan trong 
nirdc thai hieu qua hon. 

LdlcAMCfN 

Nghien cdu nay duoc hd tia kinh phi td de tai 
cap Bo B201&TCT10DT. Chan thanh cam an Bo 
mon Khoa hoc Moi trudng da nhiet tinh hd tier 
phong tiii nghiem, giup chiing toi hoan thanh tdt ket 
qua nghien cdu nay. 
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THE EEFECT OF WATERLOGGING ON NITROGEN AND PHOSPHORUS UPTAKE 
CAPACnYOF Typha orientalis mn Scitpus littoralis 

Lam Thi Nhu Mo, Vo Chi Unh, Ngo Tliuy Diem Trang 
Summary 

The study was conducted in the greenhouse with a completely randomized design consisUng of two factors: 
(1) plant species (Typha orienUiiisC. Presl, icĵ pus/yWoraAsSchrab., and without plant) and (2) three water 
levels (15. 30 and 45 cm) which were set up m tnplicates to evaluate waterlogged tolerance ability of the two 
plant species. Wastewater from the intensive whiteleg shrimp culture tanks were used as growth solution 
for the plants. Water was sampled once at every two weeks to determine nitrogen and phosphorus in 
supplemented and treated water The results indicated that water level significantly affected growh, biomass 
and nitrogen and phosphorus uptake capacity of the two studied species. Plant biomass was reduced at the 
higher water level with an average whole plant dried biomass of Typha onentalis and Scirpus littoralis was 
10.6-36.6 va 6.5-19.9 g/plant. respectively. Nitrogen and phosphonis content m plant tissues was higher at 
the higher water level with an average of 0.6% and 0.2%. respectively. That contributed to a reduction of 
65.4*80.5% N and 76.4M1.0% P from total added N and P into the system. 

Keywords: Aquaculture wastewater, biomass, nitrogen, phosphorus, Scirpus littoralis, 'Typha onentalis, 
whiteleg shrimp. 
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