KHOA HOC CONG NGHE

KHA NANG XU LY NUOT THAI SAU TUI U BIDGAS CUA
BED TAI TUONG (Pistia stratiotes) KET HOP NUAI CA
SAC RAN (Trichagaster pectoralis)

Nguyén Tri Thirc!, V6 Hoang Viét', Nguyé&n Thi Thién Nhi',
Nguyén Thj Cim Nhién', Vo Thj Dim Xuan', Ngé Thuy Diém Trang!

TOM TAT

Nghién ctru duge thyc hién nhdm danh gia kha nang 1am giam ndng d¢ chit 6 nhiém trong nuéc thai sau hit
11 biogas cla béo tai tugng, déng thei khi nang tai sir dung nguon nuéc dé nuoi ci Sac ran. Thi nghiem
dugc thyc hién & diéu kién nha luéi va b tri theo kiéu hoan toan ngau nhién vér 3 mire néng do pha loang
nuéc thai biogas 5% nudc thai + 95% nuéc séng (5%), 10% nudc tha + 90% nude song (10%) va 20% nwdce thai +
80% nudc séng (20%), mdi nghiéru thirc duee bé tri lap lai 4 1an. Két qua ghi nhan néng dé céc dang dam hoa
tan va dam téng déu gidm theo th&i gian, trong dé, cay béo gitp loai bd t6t N-NH," (>93%) va N-NO, (>96%).
Ba mirc pha loang 5, 10 va 20% khong anh huéng dén sinh truong, sinh khéi cia béo va ca. Chal luong mét
truémg nuée sau 6 tudn thi nghiem khéng thay nuéc, nhung dat yéu céu theo quy chuin QCVN
38:2011/BTNMT (chét lugng nuée mit bao vé déi song thiy sinh). Pé ting kha nang sinh truémg va hap
thu dinh dudng clia béo. han ché hién tuong tai 6 nhiém méi truémg ao nudi, can vét beéo gia ra bét von

luong 1/2 mat dé sau 4 tuén tha béo.

Tir khoa: Béo tai tuong, cd Sic rin, dam, lan, nudc thai biogas, xit ly bing thue vit.

1. 6100 THIEY

Chit thai chan nuoi 14 mét trong nhimg nguyén
nhan gay 6 nhiém tiém tang, gay ra do dac tnumg béi
néng o chat dinh duong cao tao ra sy mt can béing
sinh thai trong nuoc [1]. Giai phap xir ly chét thai
chan nudl heo bing hé thong biogas (sinh hoc ki
khi) giup giam thiéu s phat thai 6 nhiém tir chan
nuér heo, tuy nhién, néng do chdt 6 nhiém rat cao
trong nuoc thai sau tii U biogas (trong bai duoc got
1a “nudc thai biogas”). Cu thé néng do COD (464,4-
2552,1 mg/L), P-POJ (37,2-51,1 mg/L). NO; (0,30-
1,14 mg/L) va NH,' (105,6217,9 mg/L) déu vuot quy
chudn cho phép néu truc tiép thii vao ao, ho sé gay 6
nhiém nguén nuéc (2] va gy ra hién tuong phu
duong tai thiy vure tiép nhan [3). Do d6, nuéc thdi
biogas can phai duoc tiép tue xi Iy bang cac phuong
phap khac. Giai phap kha thi la sir dung thuc vat thay
sinh dé xur ly nuoe thal, day duge xem nhua mot gidi
phap phu hop, hiéu qud, an toan va than thién vai
moi truomg [4). Béo tai trong (Pistia stratiotes) dugc
xem la lodi thuc vat thay sinh uém nang, 1a loai cay
thich hop nhat dé xtr ly chét thai & vung nhiét dor |5],
chung thich hop dé loai bé cac chat dinh dudng du
thira c6 trong nucc thai, dong thén cic vi sinh vat gan
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vao bé mat ré cia ching c6 thé oxy héa cac chit 6
nhiém c6 trong nuoc thai (6). Ben canh d6 trong
nude thal biogas giau ham luong hiu co, dam, lan va
cac nguyén t6 vi luong [7), tao diéu kién cho su phat
trién cua cac loai thuc vat phiéu sinh va dong vat
phiéu sinh (8] va la ngudn thic an tiém nang va thich
hop cho loai an tap nhu c4 Sac rdn (7nchogaster
pectoralis). Truéc nhimg van dé thuc té do, nghién
ctru duoc thue hién dé tim ra hé sé pha loang thich
hop cho sy sinh truéng ca ca Sac rin va béo tai
twong, nhung vAn dam bao chat luong nude trude khi
x4 thai ra moi trromg. Két qua ciia dé tai nhim tai sir
dung nguén nude gop phén giam thiéu 6 nhiém moi
truong nudc ao nuéi va nhimg ving nudc mat lan
can, déng thon tan dung dinh dudng trong nudc thai
biogas lam thuc an cho c4, tao sinh khaoi thuc vat cho
tu1 4 biogas, mang lai hiéu qua cho md hinh Vuon-
Ao-Chudng-Biogas (VACB).

2. PHUONG PHAP NEHEN G

2.1. Chudn bj vt liéu thi nghiém

Beéo tai tuong (Pistia stratiotes L.) duge thu & cac
a0 tu nhién khu vie Truong Dai hoc Can Tho. Béo
duor lira chon 1a cay con, ddng nhat vé kich thuoc va
hinh dang, voi chién cao va chiéu dai ré tuong (mg 1a
3.57+0,38 va 4.69+0.95 crn. Beo duoc chon bo tri thi
nghiém diroc mra sach phin ré bang nuoc may dé
loai bo cac mang bam ¢o trén ré. Trude khn bo i thi
nghiém chon 30 cay beo d¢ xac dinh chi tiéu sinh
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trudmg ban dau nhu chiéu dai than va ré, can khéi
luong tuo va kho ciia than va ré.

Ca Siac ran (Trichogasier pecloralis Regan) dugc
mua & Trai cd g1ong Tu Thanh & Cai Téc, Hau Giang
¢6 khéi luong trung binh 3,0020,00 g/con va chiéu
dai 6,21£0,13 ca/con. Ca sau khi mua vé duge
duong 1 tudn trong nuéc may da bay hoi chlorine 2-3
ngay.

Nuoc thai biogas duoc thu & hé Tran Phi Tam
(09/BT, khu wvuc Binh Phé A, Long Tuyén, Binh
Thiy, Can Tho), hé nuéi véi s luong 70-80 con lon,
trong d6 10 con c6 khéi luong trén 150 kg, 40 con
nim trong khoang 50-100 kg, con lai nho hon 50 kg.

2.2. B6 tri thi nghiém

Thi nghiém duoc thue hién trong diéu kign nha
lugi va bé tri theo thé thirc hoan toan ngau nhien véi
3 nghiém thic pha loang khac nhau. Nghiém thuae 1:
5% nuéc thai biogas + 95% nuoc song, nghiém thuce 2:
10% nuéc thai biogas + 90% nuoc séng va nghiém
thie 3: 20% nude thai biogas + 80% nudc song (Hinh
1). Chat lugng nuéc thai bigas va nudc song duge st
dung cho nghién ctru duoe xéac dinh cac thong s6 dau
vao (Bang 1). Trong thoi gian nghién cuwu, lugng
nuéc trong thung dugc theo doi va bé sung bing
nuéc séng dé bu cho lugng nude da bay hoi, ghi
nhan thé (ich nuéc méi 1an b sung.

Thung duge bé tri thi nghiém c6 kich thuée 55,5
x 35 x 37 cm tuong tng dai x réng x cao, voi thé tich
nuée 14 35 L/thung va s6 ca tha trong méi thung véi

mat do 5 con/thing, tuong img mat d¢ tham canh
140 con/m* [9]. Ca duge cho an 2 lan/ngdy bang
thirc an miro 80 dang vién néi (dam tho: 42%; lysin:
2,1%; béo tho: 6-8%; xo tho: 5% ; do am: 11%. ning
lrong trao d6i ME (Kcal/kg): 2900, methionin +
cystine: 1,15%; Ca: 1-2,5% va P: 0,7-2%). budi sang cho
an tir 7 i dén 8 gid, budi chiéu tr 16 gio dén 17 gio.
Luong thire an cho c4 an bang 5% khaéi luong cé [10].

Hinh 1. Md tA céc nghiém thitc pha loang 5, 10 va
20%

Khung guir béo 1am bing éng nhua PVC @21 ¢6
kich thuée 17 cm x 22 cm (dién tich 374 cm?), trong
img 25% ty 1& dién tich che phu bé mat nuéc {9, 10).
Mat do béo tha nuéi cho méi khung la 25 cay. Moi
khung sé duge chon va danh dau 10 tai béo ngiu
nhién dé theo doi sinh truéng hang tuan (sé choi,
chiéu cao than, chiéu dai ré) (Hinh 1).

Bang 1. Dic tinh nuée sdng va nurde thai biogas sir dung trong thi nghiém

STT | Théngsé | Ponvi |  Nuoc song” Nudre thai biogas™” QCVN 38:2011/BTNMT
1 Nhiét do °C 28.55+0.49 28.80+0.25 -
2 pH - 632057 6.2320.03 6585
3 DO mg/L 4.50+0.69 0.00+£0,00 >40
4 TDS mg/L 207.50+45.96 29678.67+6,01 1000
5 | NNO; | mg/L |  0.1320.00 0.1020.00 0.02
6 N-NO; mg/L 0.08+0.02 0.73+£0.05 50
7 N-NH, | mg/L 1,172£0.09 198.092.25 T
8 P-PO‘} mg/L 1.50+0.10 110.47%2.03 -
9 TP mg/L 1.98+0.11 135.4141.63 L
10 TKN mi/L 3.03%0.40 213.97£7.00 T =
) Gid tri trung binh + dp lech chudn (S.D.); n=3. Cic gid trj in dam Id vuot cao !~ hogc thap hon quy
chuan (T théng s6' can quan tém)
2.3. Theo dbdi chdt luong nudc, sinh trudng cay Mbu nuée duoc thu mau tron 1 4 diém trong
beéovaca moi thing {hi nghiem, véi tan sudt mau 1
2.3 1. Theo dor chat heong nuov lan/tudn (mdu duoc thu trong khoang 7 _ 8 giv
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sang). Mau nudc duge phan tich ngay sau khi thu tai

chét lugng nuéce va nudc thai [11] (Bang 2).

phong thi nghiém theo quy trinh tiéu chudn danh gia

Béng 2. Phuong phéap phan tich miu nuéc

‘ STT Chi tiéu Pon vi Phuong phap
[ Nhiét do °C Do tryc tiép tai hién truong bing may DO cam tay Hanna 9146
‘ 2 pH - Do tryc tiép tai hién truomg bing may pH cam tay Hanna 8424
3 DO mg/L Do tryc tiép tai hién ruomg bing may DO cim tay Hanna 9146
4 TDS mg/L Do tnye tiép tai hién truomg béng biit do Hannna TDS-03
5 N-NO, mg/L Phuong phéap Colorimetric
6 N-NOy mg/L Phuong phép Salicylate
7 N-NH,* mg/L Phuong phap Salicylate
8 P-POS mg/L Phuong phap Acid Ascorbic
9 TKN mg/L Phuong phap Kjeldahl
10 TP mg/L Phuong phéap Acid Ascorbic

2.3.2. Sinh truong cdy béo

Theo doi su tang truong cua cay beéo tai tugng
biing cach dém sg chéi, chidu cao than, chiéu dai ré
va can khéi luong tuoi cia 10 tai béo trong khung da
duoe danh dau. Sau khi két thic thi nghiém, tat ca
béo tai tugng duogc thu va rira sach, xac dinh chiéu
cao cay, chiéu dai ré va xac dinh khéi luong tuoi va
kho ctia tat ca béo thu duge (sdy & nhiét dé 60°C dén
khoi luong khéng déi), dé tinh tdc do ting trudng
sinh khdi cua than va ré (mg/ngay) va téc do tang
chiéu cao than va ré ciy (mm/ngay) cta cay trén
don vj thoi gian.

Téc do tang truomg twong déi (RGR - mean
relative growth rate) la mirc sinh truéng sinh khai
kho trong mét don vi thoi gian (mg/g/ngay), dugc
tinh trén sy thay déi vé sinh khdi cay, duoe tinh dua
trén cong thire Fisher [12]:

(InW2 - inW1)

Tl —t2

Trong dé, W1, W2 (mg) 12 khoi luong cay tai
thoi diém bét dau bé tri thi nghiém t1 va thoi gian
thu hoach t2 (ngay).

RGR (mg/g/ngay) =

2.3.3. Sinh mrong ca

Ghi nhan s luong ca chét, ghi nhan khéi lwong
tuoi thire an cho ca an (hing ngay), do chiéu dai bat
ddu (L1) va két thuc (12), can khéi luong cta timg ca
thé luc bat dau (W1) va két thic thi nghiem (W2) va
ctia tat ca ca Sac riin thu duge trong méi thing sau
khi két thtic thi nghiem (T ngay). Toc d6 ting truong
cua ca theo khéi luong va chiéu dai duge xac dinh
theo cac cong thire sau:

Tang truéng theo ngay vé khér long: DWG
(mg/ngay) = (W2 -W1)/T.

Tang trudng theo ngay vé chiéu dai: DLG
(mm/ngay) = L2-L1)/T.

Ti lé séng: SR (%) = 100 x (s8 ca thu hoach/sé ca
tha).

2.4. Tinh toan va xtt ly sé lieu

Sir dung QCVN 38:2011/BTNMT (Quy chuin
Ky thuat Quéc gia vé chat luong nuoc mat bao vé do
song thily sinh ciia Bo Tai nguyén va Mo trudng) dé
danh gia chét luong méi truémg nudc trude va sau xir
.

S6 liéu cac lan lap lai coa timg chi béu duoc téng
hop, tinh toan bing phan mém Microsoft Excel 2013.
Sir dung phan mém théng ké Statgraphic Centurion
XV (StatPoint, Inc., USA) dé phan tich phuong sat
mot nhan t3 (one-way ANOVA). So sanh trung binh
cac nghiém thirc dya vao kiém dinh Tukey & muc 5%.
Str dyng phidn mém Sigmaplot 14.0 (San Jose,
California, USA) (é vé biéu dob.

3. KET QUA VA THAO LUAN

3.1. Chat lugng moéi truong nudc

3.1.1. Gid tri nhiét do, pH, DO vid TDS

Nhiét d6 bong nusc c6 su bién dong kha lon
gitra cac thoi diém do (p<0,05; hinh 2A). Gia try nhigt
d6 dao dong trong khoang 26,3-29,7°C, su bien dong
nhigt d¢ trong bé ca co thé do anh huong ban diéu
kién thoi tiét trong thoi gian b tri thi nghiém. Sy
dao déng nhiét do kha nhiéu trong giar doan nghien
cvu, phan nao anh huéng dén (6c do sinh truong cua
ca nuéi, Tuy nhien, nguong nhiet do do duoc van
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ném trong khoang nhiét do phis hop (24-30°C) cho su

phat tnén cua ca Séac rin (13).
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Hinh 2. Gi4 tri nhiét 46 (4), pH (B), oxy hoa tan, DO (C) va t6ng ch4t rdn hoa tan, TDS (D) trong 3 nghiém
thie pha loang 5, 10 va 20% theo thoi gian

Ghi chu: PV: nuoe dau vao; QCVN: Quy chudn Viet Nam

Gia tri pH ¢6 xu huémng giam thadp hon gia trj ddu
vao, pH dao d¢ng trong khoang 5,41-6,62 va khac
biet theo thai gian (p<0,05; hinh 2B). Sy thay déi gia
tri pH c6 thé by anh huéng boi sy hién dién va phat
trién clia tio trong moi truomg nuéc [14]. Pidu nay
c6 thé giai thich do & cac bé ca che phu bai bé néi
béo tai tuong véi dién tich 25% dién tich mét nuoc, do
d6, anh séng bj han ché chidu xudéng bé mat nuoc va
tng day, dan dén han ché sy phat trién cua to, do
d6 qua trinh quang hop hdp thu CO, kém dén dén
giam ga tri pH [15]. Ngoai ra, su gidm pH con do sy
hdp thu cac chét dinh dudng va cac muoéi khac coa
thyc vat 1am giai phéng cac 1on H* [16]. Nhin chung,
khoang gi4 tr pH trong moi truomg nuéc ghi nhan
trong thoi gian nghién ciru déu thap hon nguong cho
phép cia quy chuin Viet Nam (QCVN
38:2011/BTNMT) (Hinh 2B). Tuy nhién, gia tri pH
trong nuéc cang thip thi xu huéng ty 1¢ NH,/NH,
cang cao, doc tinh it d6i voi dong vat thay sinh. Hon
nira, ca Sdc rin 1a loai 6 kha nang chiu dung cac ap
lyc cia méi truong cao, ¢6 thé chiu duoc nguong pH
thap 4.0-4,5 [13]. Nén gia tri pH trong nghién cuou

nay la phi hop cho c4 Sac ran phat trién, diéu pay
cung phi hgp véi nhan dinh cua Ngo Trong Lu va
Thai B4 Hb [17], cho rang pH 4,59,5 thich hop cho
ca San ran sinh séng.

Gia ti DO trong nudc c6 xu huéng giam thap
nhat & tuan cudi cung (p<0,05; hinh 2C), gia tri DO
dao dong trong khoang t 0,003,65 mg/L. Tuy
nhién, khoang DO thap nhat ca Séac rin cé thé song
1a 1,40-2,30 mg/L (17| va ca Sic rin c6 co quan ho
hap khi tréd, ca co kha nang dop khi khi didu kién
oxy hoa tan trong nuéc thap [13]. Két qua nghién
ctru ciing da ghi nhan thdy ¢a c6 hién tuong dép khi
vao luc sang som & tit ca cac nghiém thic, két qua
tuong tr di duoc bao cio boi Pao Quéc Binh vi ctv.
(2013) [91. Gia ti DO giam trong diéu kien thi
nghiém 1a do nhu cau oxy cta ca nuoi, tuy cé sur hién
dién ctia béo tai tuong va tio mot phéan da givp cung
cdp oxy hoa tan trong nuoc, nhung xu huéng gia tri
oxy giam khi két thuc thi nghiem (Hinh 2C). Pyéu dé
cho thay, bén canh nhu cau oxy cta ca, thj cac nhém
vt sinh vat hiéu khi trong moi truomg nuée cing co
nhu cau oxy cho qua trinh mitrate hoa. dvov minh
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chimg qua néng d6 N-NH,’ gidm nhiéu va néng d¢
N-NOy tang khi két thic thi nghiém (Hinh 3B va 3C).

Téng chét rén héa tan (TDS) c6 xu huémg gidm
theo théi gian (p<0,05; hinh 2D), véi hiéu suit giam
TDS 7,9-22,5% va khong khac biét gira ba nghiem
thie (Bang 3). Néng do TDS trong nuéc thai biogas
cao hon gép 29 lan (Bang 1) so véi QCVN
38:2011/BTNMT (1000 mg/L), tuy nhuén, néng d¢
TDS trong nuéc dau vio cia ba nghiem thic thip
hon gi4 tri cho phép, c6 thé do sy pha loang bing
nude song da giup gidm néng dé TDS trong nudc
d4u vao ctia thi nghiém (Hinh 2D). Awuah ef al
(2004) [18], ghi nhan vai tré cha béo tai tuong gitip
giam 70% TDS trong méi trudng nuée thai cao hon
béo tam va tho. Viéc loai b6 chat ran bang thue vat 14
do sy ling dong ciia cac hat vat chat rén lo limg
xuéng phén day thing va bam trén phan long to cia
ré [19]. Tuy nhién, dén tuén thu 6, gia tri TDS trong
cac nghiém thie ¢ xu huong tang lén mot it, ¢6 thé
do béo gia chét, phan huy trong nuéc gay nén su tai
6 nhiém trong nudce, tir d6 1am tang tong chat rén hoa
tan.

3.1.2. Néng dg dam vé lan trong nutc

—_— e - 10°e

Néng @6 N-NO, trong nuéc dau vio cao hon
nguong cho phép trong QCVN 38:2011/BTNMT
(hinh 3A). Sau mét tuan thi nghiém, néng do N-NO,
c6 xu huéng ting mét it sau dé giam va duy tri tir
tuan thi ba dén khi két thic thi nghiém, thip hon
nguing cho phép trong QCVN 38:2011/BTNMT
(20,02 mg/L) (p<0,05; hinh 3A). Do do, N-NO,
khong 1a théng s6 can quan tam trong nghién ciru
nay, vi n6 khong anh hudng dén sinh truomg cta ca
Sic rin. Co thé do dac tinh cia nuée tha sau wi o
biogas, la qua trinh phan gidi yém khi, nén néng dé
N-NOjy trong nuéc thai biogas ddu vao da thap hon
quy dinh trong QCVN 38:2011/BTNMT (£5,0 mg/L)
(Bing 1; hinh 3B). Dién bién néng do N-NO, trong
ba nghiém thirc déu c6 xu huong khong bién dong
nhiéu va tang mot it khi két thiic thi nghiém (p<0,05;
hinh 3B). Tom lai, N-NO, v4 N-NO; trong nghién
ctu nay khong anh huong dén doi séng dong vat
thiy sinh. Hiéu suit giam N-NO, trong nuéc dat gia
m cao nhit & nghiém thic 20% > 10% > 5% (tuong
img, 99,2; 98,3 va 96,2%; bang 3). Nguge lar véi xu
huong ciia N-NO,, néng do N-NO; ¢6 xu huéng tang
50 voi dau vao, dan dén hieu sudt am (Bang 3).
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Hinh 3. Dién bién néng d6 N-NO, (A), N-NO; (B), N-NH, (C), TKN (D), P-PO (E)
va TP (F) trong 3 nghiém thic pha lodng 5, 10 v4 20% theo théi gian
Ghi chi: BV: muoe dav vao: QCVN: Quy chuan Vit Nam
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Néng do N-NH," dau vao ciia nghiém thirc 10 va
20% cao gap 6 va 12 lan so vér nguong quy dinh trong
QCVN 38:2011/BTNMT (1,0 mg/L) (hinh 3C), tuy
nhién, néng do N-NH,* trong hai nghiem thic nay
déu gidm theo thoi gian (p<0,05; hinh 3C) va dat gia
tri twong duong véi nghiém thuc 5% & tuan thi sau
(p>0,05; Hinh 3C). Néng do N-NH,' trong nuoc &
cudi thi nghiém thap hon quy dinh trong QCVN
38:2011/BTNMT (1,0 mg/L), do dé, nuéc sau xir ly
nay c6 thé dua vao méi truong nuoc mat vi dat gia tri
cho phép. Trong diéu kién thi nghiém, véi su hién
dién ciia béo tai twong da gitp cung cdp thém oxy
cho qué trinh chuyén héa dam N-NH,' sang N-NOj,
dan dén hieu suat xir ly N-NH," dat gia tri rat cao >

93%, va dat cao nhdt & nghiem thiw 1t (99.9%)
(Bang 3).

Néng do TKN c6 xu huéng gam dén tuan thir
nam, nhung ¢6 xu huéng ting ¢ tuan ther sau, dac
biét trong nghiém thuc 5 va 10%, dan dén hiéu sudt
xu 1y am ¢ hai nghi¢m thic nay (Bang 3). Sur téi o
nhiém do béo tai twong chét rong giai doan cudi thi
oghiém trong hai nghiem thie 5 va 10% 6 thé 13
nguyén nhan dan dén nong d¢ TKN tang lén. Riéng
nghiém thae 20% cho hi¢u suat xur ly TKN 62,9%, 1a
do béo tai tuong c6 du dinh duong dé sinh trudng va
khong c6 hién tuong cay chét khi két thic thi
nghiém.

Bang 3. Hiéu suft xir Iy cilia c4c nghiém thitc sau 6 tudn thi nghiém
Théng s6_ | Pon vi 5% 10% 20% GiatiF
TDS % 7.9+1.1 22.5+14 16,5£9,1 392"
N-NO, % 96,2+0,8° 98,3+0,1° 99,2+0,1" 44,897
N-NOy % 34,0598 | -46.61.5° -18,6£3,6" 29,49
N-NH,* % 93,147, | 99.9+0.7° 99,420.2° 645
TKN [ 27,8+18,1° | -47,32432° 62,9+6,9" 16,90
P-PO* % 312421.8 11,2454 9,4+5,0 3,62
[TP % 44,2£9,3° 26.642,5° 26.3+6,7° 9.25

Ghi chi: gid tri trung binh c6 ki tur a, b, ¢ khdc nhau thi khéc biét cé ¥ nghia thong ké gitra cic nghigm
thire dya vao kiém dinh Tukey (p<0,05); "P<0,05; """ P<0,001 khdc bi¢t c6 ¥ nghia mirc 5%, va 0,1%; ™: khong

khdc biét co y nghia thong keé.

Nong @6 P-PO,* va TP c6 sy bién dong khong 6n
dinh theo thoi gian (p<0,05; hinh 3E va 3F). Lan
khéng cé dang khi va diéu kién nudc trong thung thi
nghiém khong thay méi trong suét quéa trinh thi
nghiém, do d6, néng d¢ lan gidm l1a do béo va tao hap
thu, nhung sau dé tdo chét sé tra lai lan vao moi
truomg nuée. Két qua cho thay béo gép phén Joai bo
9,4-31,2% ndng d6 P-PO* va 26,3-44,2% TP (Bang 3).
Két qua cho thdy kha nang loai bo TP cao hon so voi
két qua ctia Aoi va Hayashi (1996) [201, cho thay st
dung béo tai tueng chi gop phan loai bo 33% TP. Ham
lugng phdt pho khong gay doc déi véi ¢, tuy nhién
néng d6 P qui muc la nguyén nhan gay ra hien
twong phu dudng do sy phat trién cia tio [21], 13
nguyén nhan gay sur thiéu hut oxy gay ra boi sy phan
hily cia ching trong mroc [22] va anh huéng dén
sinh ruong ctia cac loai dong vat dudi nuéc. Do do
viéc loai b P trong nuoc rit quan trong dé han ché
phii duong nhimg thiy vue tiép nhan nguoén nuoc.
Dua vio xu huong dién bién néng d¢ cac dang N, P
hoa tan va téng ¢6 ong nuoc, dén tudn thir 4 can

thire hién viéc loai bo bot nhimg cay béo gia ra khéi
moi trrémg ao nudi ca, vira tranh hién tuong béo chét
tai & nhiém méj truong nudc nudi, vira tao khoing
tréng cho cac cay béo con sinh trudng va phét nén.
Cay béo thu ra c6 thé sir dung 4 phan compost hoac
dura vao tii 0 biogas dé cung cdp cacbon cho vi sinh
vat trong trudng hop thiéu phan heo.

3.2. Sinh tréng béo tai tirgng va c4 Sic rin

3.2.1 Sinh truong béo

Nguoc lai véi xu hudng dién bién néng do cua
dam, lan trong nudc, chiéu cao cay, chiéu dai ré v so
choi mén caa béo tai tuong ¢6 xu huéng ting din
theo thoi gran (p<0,05: hinh 4). Két qua thi nghiem
cho thdy béo tang truong rat tot trong diéy kien két
hop nuéi ca Sac rin khong thay nuoe. Beo cé chibu
cao cdy va téc do tang chiéu cao ciy cao nhit (4.26
cm va 1,61 mm/ngay) ¢ nghiém thir 200%, ké dén la
nghiém thic 10% (4,19 cm va 1,27 niny ay) va thip
nhat & nghi¢gm thire 5%‘(4.09 va Lo /ngay). Su
tang ruéng va sinh khoi béo tang 1. |, .\, hap the
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N va P trong nuéc [23], thé hién qua néng do cac
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Hinh 5. Sinh khéi tuoi (A). t6c d6 ting trimg sinh khéi tuoi (B), sinh khéi khé (C), téc do tang trudmg sinh
khéi kho (D), 16c d¢ ting trudmg tirong d6i (E) ctia phan than va ré béo tai ting trong 3 nghiém thirc pha
loang 5, 10 va 20% theo thoi gian
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Sinh khai tuoi va téc do tang sinh khéi tuor cia
phin than va ré béo khong khic nhau gita ba
nghiém thdac pha loang (Hinh 5A va 5B). Tuy nhién,
vé mat s¢ hoc cho thdy & nghiém thic 20% beo c6
sinh khdi twoi ctia than va ré cao (71,8 va 58,7 g/cay),
tuong img toc d¢ tang sinh khai tuoi 107,5 va 114,4
mg/ngay. Theo Idris [24], su gia tang sinh khéi
trong thuc vat thity sinh c6 thé duoc danh dau bang
su giam chat dinh dudng trong nuéc. Viec tich lay
céc yéu t6 N va P cao hon binh thuong va duoc sir
dung cho tang truong, nhur mét hinh thire du trir dé
hé tro hoat déng tang truémg clia cay [25).

Tuong tu sinh khéi tuoi, sinh khoi khé cuia than
va ré khong khac nhau gitta ba nghiém thic pha
loang (Hinh 5C va 5D). V& mat s6 hoc, cay & nghiém
thirc 10% c6 sinh khéi kho cua than va ré cao (3,9 va
3,1 g/cay) va t6c do tang sinh khéi khé than cing
cao 7,4 mg/ngay (Hinh 5D), cao hon so véi nghiém

thic 20% (p<0,05). Tée do tang wem wong 48t
(RGR) sinh khi kho cua than va ré cay beo €ao &
nghiém thic 10% (5,7 va 8,01 mg/g/ngay). Su ting
truéng nhanh vé sinh khéi ciia béo trong diéu kién
dinh dudng cao va béo duge danh gia la doi tuong
tiém nang dé 1am nguyén liéu san xuat khi métan |5]
va la nguyén liéu nap cho i it biogas khi khong c6
du luong phan gia sic {26]. Do do, viec sir dung két
hop béo trong giam N, P trong nuéc thai trong ao
nuéi cA sau tii 0 biogas va thu hoach sinh khéi béo la
cach 1am kha thi nhdm giap giam phat thai N, P ra
moi truong, vira c6 thém sinh khéi cay phuc vu la
cho tui biogas.

3.2.2. Sinh truong c3

Khéng c6 sy khéac biét vé mat thong ke vé cic
sinh truéng cda c4 gira ba nghiém thirc pha loang
(p>0.05; bang 4).

Bing 4. Céc chi tieu sinh truéng ctia ¢4 sau 6 tudn thi nghié
Chi tiéu Don vi 5% 10% 20% GiatriF
Chiéu dai cm/con 8,000,12 7,47+0,48 7.96+0,63 1.63"
Tang trudng chiéu dai mm/ngay 3,65+0,24 2,57+0,99 3.59+1,29 1.61™
Khéi lugng g/con 6,0020,61 5,37+1,09 6.47+1.85 0,73"
Tang truong khéi luong mg/ngay 6.1221,24 483223 7,07%3.77 0,76"
Ty 1é song % 60,00+0,00 70,00+20,00 | 75,00£30.00 0,54™

Ghi chi: gid b trung binh + dé Jéch chuén (n=3). ™: khong khic bigt cé ¥ nghia thong ké dua vio kiém

dinh Tukey (0<0,05).

Chiéu dai ca sau 6 tudn thi nghiém dao déng
trong khoang tir 7,5-8,0 cm/con ting 1,51,7 lan so
véi khéi lugng ca ban déu. Vé mat sé hoc, khéi
luong, téc dé tang truémg khdi luong va ty le séng
cua ca cao & nghiegm thuac 20% (Bang 4). Qua day co
thé thdy kha ning xur ly cia béo tai tuong gidp cai
thién chat luong méi truong nuée, gitp ca thich nghi
véi diéu kién séng va gia tang Ly 1é sdng sot cua ca.
Tuy nhién, cac két qua ghi nhan nay déu thdp hon
nghién ciru ctia Dao Quéc Binh va cv. (2013) [9), voi
ty 1é ca séng cao hon 96% & nong do nudc thai pha
loang 17,85%. Diéu nay cé thé giai thich do thanh
phan va ddc tinh nuéc thaj khac nhau da anh huémg
dén ty 1é song, sur sinh frudng va phat trién cla ca.
Trong nghién ctni nay, ndng do cac chat 6 nhiém dau
vao & nghiem thire 5% (5% niroe thai + 95% nurdc song)
c6 két qua tuong duong v6i muc pha loang 17,85%
ciia Bao Quéc Binh vi ¢ (2013) 19). Chinh vi vay,
voi néng dé cao hon 2 va 4 lan (10 va 20% nurdc thai)
cho két qua chat luong nude, sinh trudng cdy va ca
sau sau tudn thi nghiém twong duong nhau, thé hién

vai tro ctia béo trong viéc cai thién moi tnrong nuée
nudi.

4. KET LUAN VA KIEN NGHI

Béo tai tuvong c6 kha ning sinh trudng va phit
trién tét trong nude thai sau i u biogas, dong thoi
gidp lam gidm néng 46 P-PO*, TP, N-NH," va TKN
¢6 trong nuée thal Ba mirc pha loang 5, 10 va 20%
khéng anh huong dén sinh truong, sinh khéi cua béo
va ca. Chit luong moi truomg nudc sau 6 tudn thi
nghiém khong thay nuée nhumg dat yéu ciu theo
quy chudn QCVN 38:2011/BTNMT (chat lueng nuéc
mat bao vé doi sdng thiy sinh). Dé ting kha nang
sinh trudmg va hap thu dinh dueng ciia béo, han ché
hién tuong tii 6 nhiém moi truéng a0 nuoi, can vt
béo gia ra bot voi luemg 1/2 mat do sau 4 tudn thi
béo. )

Lot 6AM ON

Nghién ciu ndy duge il irg boi Ly, i tir dé
tai nghién cuu kln?a hoc cong nghe cap co so
TSV2019:81, dure cap boi Triomg By b, Ciin The,
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CAPACITY OF WATER LETTUCE (Pistia stratiotes) IN TREATMENT OF EFFLUENT FROM
BIOGAS DIGESTER INTEGRATED WITH SNAKESKIN GOURAMI FISH (Trichogaster
pectoralis)

Nguyen Tri Thuc, Vo Hoang Viet,

Nguyen Thi Thien Nhi, Nguyen Thi Cam Nhien,

Vo Thi Diem Xuan, Ngo Thuy Diem Trang

Summary

The study was conducted to aim at evaluation of capacity of water lettuce in reduction of concentration of

pollutants in the effluent from biogas digester as well as to reuse the effluent for snakeskin gourami culture.

The experiment was conducted in the net house and was arranged in a completely randomized design with

three dilution rates of 5% effluent + 95% river water (5%), 10% efilluent + 90% river water (10%) and 20%

effluent + 80% river water (20%), which were quadrupled. The results showed that the concentration of

dissolved and total nitrogenous forms was reduced over time, and of which the water lettuce helped o

reduced >93% N-NH," and >96% N-NO,. The three studied dilution rates did not affect the growth of water

lertuce and fish. During 6 weeks of experiment, water in the culture tanks did not require changing, but

waler quality was met the Vietnmaese standard for surface water quality for protection of aguatic lifes. In

order to enhance the growth and nutrient uptake capacity of water lettuce and reduce the reverse pollution

in the pond environment, water lettuce is needed to remove with half of the density at four weeks after
culture,

Keywords: Brogas effluent, mtrogen, phosphorus, phytor f1ati kesk

gourami fish, waler lettuce.
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