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ABSTRACT

To minimize pollutants from wastewater fish pond before discharging into the environment
and figure out appropriate treatment methods, the experiment was carried out with 4
treatments, including: (1) Waste water (control), (2) Waste water + Eichhornia crassipes,
(3) Waste water + E. Crassipes and aeration, and (4) Waste water + E. Crassipes +
aeration and bacteria, each treatment was done with _four containers (size 63x43x50 cm)
characterized by three time repeated with flow rate of 150L/day/system. Samples were
collected to evaluate at the time of 32, 64 and 96 days in each container. The results
showed that in all 4 containers of the control treatments and treatments no. 2, the N-NHq",
NO:> and CO: concentrations were higher than that defined in the National Technical
Regulation on Wastewate. The treatments no. 4 brings high-performance treatments;
indicators N-NHy', H2S and COs, industry standards achieved in the first container,
indicator NO> targets achieved after industry standards through 2 container. It shows very
clearly the functions Eichhornia crassipes in removing wastewater pollutants catfish ponds
in the constructed wetlands surface flow. Fresh weight after 96 days of in the first container
2 and 4 treatments compared with the corresponding initial increase of 21.7; 31 and 26.4
times. E. Crassipes died in ascending order container 2, 3, 4 for the treatments has
aeration. The 3 treatment has effective best handled in the first container.

TOM TAT

Pé gicm thiéu cdc chdt 6 nhiém tir nuede thai ao nudi cd tra trude khi da ra ngodi méi
trueong va tim ra phirong phdp xir Iy thich hop, thi nghiém dioc bé tri véi 4 nghiém thirc:
(1) meGe théi (d6i chimg), (2) nude thai + luc binh, (3) medc thai + luc binh + suc khi, (4)
nude thdi + luc binh + suc khi + vi sinh, moi nghiém thirc ¢ bon ngan voi 4 lan lap lai,
ngiin c6 kich thude 63x43x50 cm, voi heu heong nap 150L/ngdy/hé thong. Sau khi bé tri thi
nghiém mau dwoc thu dé danh gid & cdc thoi diém 32, 64 va 96 ngdy & timg ngan. Két qud
nghién citu cho thdy, & nghiém thire doi chimg va nghiém thire luc binh ¢6 ham hrong N-
NH.", NOz va CO: cao vai chua dat quy chudn nganh sau khi qua 4 ngan. Céc nghiém
thite Iuc binh + suc khi va nghiém thirc luc binh + suc khi + vi sinh mang lai hiéu sudt xir
Iy cao; cdc chi tiéu N-NH¢*, H2S va CO;, dat quy. chudn nganh & ngdn ddu tién, chi tiéu
NO> dat quy chudn nganh sau khi qua 2 ngan. Diéu dé thé hién rdt 16 vai tro ciia luc binh
trong viéc logi b6 chdt 6 nhiém medc thai ao nudi cd tra biang hé thong dat ngdp mede
dong chay mat. Trong luong twoi cia lyc binh sau 96 ngdy & ngan dau tién cia nghiém
thitc 2 va 4 so véi ban dau tang tuwong ung 21,7; 31 va 26,4 lan. Luc binh chét theo thir tw
tang dan ¢ ngdn 2, 3, 4 déi véi cdc nghiém thike ¢6 suc khi. Nghiém thirc 3 ¢6 hiéu qua xir
Iy 16t nhdt & ngan ddu tién.
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1 GIOI THIEU

Déng bang séng Ciru Long (PBSCL) la ving
nuéi ca tra (Pangasianodon hypophthalmus) 16n
nhit Viét Nam. Theo tong cuc Thuy san (2013),
dién tich nuoéi ca tra DPBSCL dat 5.400 ha; san
lugng dat trén 1,141 triéu tan; kim ngach Xuét khéu
la 1,4 ty USD trong nam 2010; di¢n tich nuoi va
san lugng ca tra wdc dat 6.000 - 6.300 ha va 1,2 -
1,3 triéu tan; kim ngach xudt khau tir 1,45 - 1,55 ty
USD trong nam 2011; dén nam 2013 dién tich nu6i
dat 5.910 ha; san lugng cé thu hoach dat 1,255
triéu tan, kim ngach xuét khau dat 1,74 ty USD.
Theo quy hoach ciia B4 Nong nghiép va Phat trién
néng thon (2010) dén nam 2015 dién tich nudi ca
tra ctia ving dat 11.000 ha va dén nim 2020 1a
13.000 ha; nang sult c6 thé dat 1,8 triéu tAn/ha.
Hoat dong nudi ca tra dong gop dang ké vao ngudn
thu ngan sach Nha nudc, gitip cai thién thu nhap
cua nguoi dan. Tuy nhién, hoat dong nay da va
dang lam giam chat lwong moi truong nude do
lugng thirc an du thira. Cac nghién ctru da ghi nhan
voi dién tich ao nudi 5.600 ha, san lwong ca udce
dat 1,5 triéu tAn thi luong chét thai ra méi truong
khoang 1 triéu tn trong d6 c6 900 ngan tén chat
hitu co, 29 ngan tdn N va 9,5 ngan tn P tinh trén
vat chit kho (Truong Qudc Phu, 2007). Thém vao
d6 thi ham lugng NH4*, H,S va nitrite trong cac ao
nudi rit cao, trong d6 NHs" giao dong trong
khoang 1,61- 7,56 mg/L (Pham Qubc Nguyén va
ctv., 2014), d6i v6i HaS & thoi diém giao mua kho-
mua & mirc cao nhéat 0,096 = 0,181 mg/L (Huynh
Truong Giang va ctv., 2008), nitrite dao dong trong
khoang 0,19 - 0,91 mg/L (Pham Qubc Nguyén va
ctv., 2014). Trong khi do, néng do HoS tr 0,01 -
0,05 mg/L c6 thé gay chét thiy sinh vat (Boyd,
1990).

Bén canh d6, qua qué trinh thay nudc hang
ngay lugng nudce thai tir ao nudi ca 1a rat 16n. Theo
Pham Qudc Nguyén (2008) sé lan thay nudc vao
céc thang cudi vu tir 1-2 1an/ngay theo ché d¢ triéu,
lugng nude thay la khoang 30% luong nude ao
nu6i, nhu vy néu ao nudi c6 do su 3 m thi thé
tich nu6e thai & mdi 1an thay nude 1a 1 m3/m? dién
tich bé mit ao. Do vay, néu luong nudc thai
(10.000 m*/ngay/ha) giau dinh dudng nay khong
duge xir ly s& gay 6 nhiém moéi truong nghiém
trong cho céc thiy vuc lan can.

Hé théng dét ngap nudc kién tao duoc sir dung
dé xir Iy nhiéu loai nuéc thai voi chi phi du tu va
bao tri thap, van hanh don gian (Hans Brix., 1994).
O PBSCL, hé théng dit ngap nudc kién tao duoc
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sit dung dé xir ly nuéc thai sinh hoat (Nguyén
Xuan Loc, 2008; Ngé Thuy Diém Trang va ctv.,
2010) va nudc thai chan nuéi (Truwong Thi Nga va
ctv., 2007), nuéc thai thuy sin (Lé Anh Tuén,
2008).

Luc binh (£. Crassipes) 1a thuc vat ngap nudc
sdng troi ndi, phd bién & PBSCL va dugc st dung
xtr Iy nudc thai chan nuoi (Truong Thi Nga va ctv.,
2007). Bén canh do, loai thuc vat ndy c6 kha ning
song ¢ diéu kién ngdp nudc phd bién & PBSCL
(Nguyén Thi Hong Nhan va ctv., 2010). Sir dung
luc binh trong xir Iy nuéc ¢6 ndng do dinh dudng
cao da dugc ghi nhan hiéu qua trong mot sb nghién
ctru Christian va ctv. (2005), Chau Minh Khoi va
ctv. (2012). Tuy nhién, ing v6i dac trung timg loai
nuée thai két hop voi mdi loai hinh dét ngép nude
khac nhau c¢6 uu va nhuge diém riéng vé co ché
loai bo dinh dudng (Vymazal, 2007).

Do d0, viéc trién khai nghién ctru dé tai “Pdnh
gid kha nang logi bé chdt é nhiém trong nude thai
ao nudi ca tra (Pangasianodon hypophthalmus)
bang hé thong ddat ngdp nwée két hop luc binh
(Eichhornia crassipes)” dugc thuc hién.

2 PHUONG PHAP NGHIEN CUU
2.1 Dia diém va thoi gian nghién ciru

Nghién ctu dugc thyc hién tai Khoa Moi
trudng va Tai nguyén Thién nhién — Trudong Dai
hoc Can Tho tir thang 01 nam 2014 dén thang 05
nam 2014.

2.2 BH tri thi nghiém

Thi nghiém duoc bd tri voi 4 nghiém thuc, 4
lan lap lai, bd tri kiéu hoan toan ngau nhién. Céc
nghiém thuc bao g6m cac nghiém thuc (1) nudc
thai (d6i chimg) (PC), (2) nudc thai + luc binh
(LB), (3) nudce thai + luc binh + suc khi (LB+SK),
(4) nuéc thai + luc binh + suc khi + vi sinh
(LB+SK+VS). G mdi nghiém thirc nuéc thai chay
qua 4 ngan theo nguyén tic bac thang. Cac ngin
(thung) dwoc ndi v6i nhau bang dng dan PVC @ 21
(Hinh 1).

Thi nghiém sir dung 4 bé nudi ca 1,2 m¥/bé,
nudc thai tir bé nuodi ca dugc dwa vao bé phan phdi
(trén nudce thai cho déng nhit) sau d6 cho vao cac
nghiém thitc dugc minh hoa & Hinh 1. Mdi ngin
(thung) (63 x 43 x 50 cm) tréng luc binh véi dién
tich 0,27 m%ngan x 04 ngin dé danh gia kha ning
xtr ly nuéc thai dap tng Thong tu 44/2010/TT-
BNNPTNT.
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Hinh 1: H¢ thong bé tri thi nghiém

Luc binh dugc tha vao cac ngan véi mat do 6
cay/ngan (0,27 m?) véi kich co gin dong dang
(chiéu dai than 9-27 cm, dai 1é tir 5-22 cm). Rura
sach dat trong r&, can trong luong, do chiéu dai la
va ré trude khi dua vao hé thong. Luc binh véi vai
trd hip thu cac chét dinh dudng, r& c6 chirc ning
loc va lam gia bam cho vi sinh vét.

D6i véi nghiém thirc ¢6 suc khi thi duy tri
DO>6 mg/L (luu lugong khi 2 L/phut/ngan). Riéng
nghiém thtrc luc binh + suc khi + vi sinh dugc ciy
2 dong vi sinh chuyén héa nito Bacillus sp dong
AGT.077.03 va vi sinh tich liiy polyphosphate
Bacillus subtilis dong DTT.001L, cac dong vi sinh
nay duoc cy lan lugt véi mat do 107/mL va
10%mL. Cac dong vi sinh nay dugc Vién Nghién
ctru & Phat trién Cong nghé Sinh hoc-Truong Dai
hoc Can Tho cung cip. Theo Lé Hoang Viét (2003)
thoi gian phéan doi cta vi sinh tir 5-10 gio. Do do,
v6i thé tich mdi ngan 1a 135 L, luu luong Q=150
L/ngay thi thoi gian ton luu theo 1y thuyét nhur sau:

135 (L)
L
150 (ngay)

Do d6, thoi gian tn luu nude theo ly thuyét &
mdi ngan 1a 21,6 gid va cho ca hé thong 1a 86,4 gid
(3,6 ngay).

Nhu véy, khong can cay thém vi sinh khi van
hanh hé thong.
2.3 Vin hanh hé théng

= 0,9 (ngay) = 21,6 (h)

Ca dugc nudi trong 4 bév composite (V = 1,2
m?/bé) v6i mat do 50 ca/m’/bé, luong thirc dn trung
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binh 0,4 kg/be/ngay (dang vién nbi), nham muyc
dich gitr 6n dinh va trung binh cac chi tiéu ndm
trong khoang (3,3 + 0,07 mg/L N-NH4"; 0,9 + 0,05
mg/L POs; 1,05 + 0,05 mg/L H,S; 71,6 = 5,4
mg/L SS; 24,3 £ 0,5 mg/L CO,. H¢ théng duoc van
hanh chay lién tuc, nudc thai ra tir 4 bé nudi cé s&
dugc tron déu & bé phan phdi (gdm 4 bé thong
nhau) dé c6 dugc lwong nuéc thai diu vao ddng
nhét giita cac nghiém thirc.

Nuée dau vao cac nghiém thtc dugc diéu
chinh luu lugng Q=150 L/ngay. Nudc sau khi
qua hé thong xtr ly s€ dugc thai ra moéi truong.

2.4 Cic chi tiéu theo doi va phan tich

Theo ddi cdc chi ti€u ly hoéa sinh va sy sinh
truong (trong luong; chif:u dai lé‘vé re) trude khi
bo tri va sau 96 ngay), df)i v6i chiu dai 14 lyc binh
duoc khao sat 32 ngay/lan.

Sinh truong luc binh

— Giai doan thi nghiém: quan sat cdy, ghi
nhan lai nhimg bién doi vé hinh thai céy trong
vi€éc thich ng Vﬂéi cac diéu kién thi nghiém. Khi
6 nhitng thay doi ro rét v€ hinh thai cdy nhu: cay
héo, mau sac thay doi... ghi nhan lai tat ca nhiing
thay doi.

- qui doan két t~hﬁc thi nghiém: can trong
luong, chiéu dai 14 va re.

Chi tiéu Iy hoa:
Céc chi tiéu khao sat chat luong nudc gdm:

Nhiét d, pH, DO, N-NH,*, N-NO,, N-NO5", HsS,
CO,vaSSs.
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2.5 Phuong phap thu, phén tich va xir Iy s6 liéu

Mau duoc thu 3 dot voi tan suat 32 ngay/dot
véi cac vi tri (Hinh 1) ¢ dau vao va ra cta tung
ngan nham muc dich danh gia kha nang loai bd cac

Biang 1: Cac phwong phap phan tich miu
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chit 6 nhim qua timg ngan. Mot s6 chi tiéu nhu
DO, pH, nhiét d6 dugc do truc tiép. Ddi véi cac chi
tiéu khac, mau duoc thu vao chai nhwa 1 L/vi tri,
thoi gian thu mau tir 8-9 gid sang, mau sau khi thu
trit lanh & 4°C va dugc phén tich trong ngay.

Chi tiéu Pon vi Phwong phap
Nhiét do °C May HORIBA Model W-2000s
pH May HORIBA Model W-2000s
DO mg/L May HORIBA Model W-2000s
N-NH4" mg/L Sic ky ION-THERMO DIONEX ICS 1100
N-NOy mg/L Séc ky ION-THERMO DIONEX ICS 1100
N-NOj mg/L Séc ky ION-THERMO DIONEX ICS 1100
H»S mg/L Phuong phap Methylene Blue 4500-S* D
CO; mg/L Phuong phép trung hoa véi NaOH chuén
SS mg/L Phuong phéap khéi lugng

Phitong phép xii Iy s g liéu do, pH, DO, nitrat, SS chua vugt quy chuén Viét

S6 liéu dugc phan tich phuong sai one-way
ANOVA va Univariate v6i phép thir Duncan dé so
sanh sy khac biét gia tri trung binh timg théng sd
gitta cac nghiém thuc, qua cac ngin va céc thoi
diém bang phan mém SPSS 22. Sy khac biét & muc
¥ nghia théng ké p<0,05.

3 KET QUA VA THAO LUAN

3.1 Pic tinh nwéc thai bé nudi ca cung cAp
cho thi nghiém

Thanh phan nudc thai tir bé nudi cé tra c6 dau
hi€u 6 nhiém nhung chua cao. Céc chi ti€u nhiét

Bing 2: Pic tinh nuwéc thii tir bé nudi ca tra

Nam 08: 2008/BTNMT va Thong tu 44/2010/TT-
BNNPTNT (goi chung 1a quy chuan nganh). Céac
chi tiéu nitrit, NH,", CO,, HaS vuot quy chuén va
Théng tu & mirc d6 thap. Ham lwong CO,, nitrit 1in
luot 1a 24,21 mg/L va 0,06 mg/L. Trong d6, ham
lugng nitrit vuot quy chuén 3 1an, CO, vuot 2 1an.
Chi tiéu vuot Thong tu cao nhat 1a H,S vuot gin
21 lan voi nong d6 1,05 mg/L. Mot chi tiéu khac
vuot quy chuin kha cao 1a NH,* vuot hon 6 1an voi
nong do 1,28 mg/L. Do d6, lwong nudc niy trong
diéu kién thuc té néu khong dugc xur 1y thai truc
tiép ra moi truong s& anh huong tidu cuc dén hé
sinh thai thuy vuc lan can.

le,hl: S ponvido  TrungbinhStE  Nhonhit  Lénnhdt oo OO0 N
Nhiét do °C 2846 0,12 2230 32,00 -
pH 7,62 0,02 6.93 8.86 5.9
DO mg/L 5.49 +0,09 1,59 8,67 >
N-NH, mg/L 3.37 0,07 2.93 474 <0.2%
N-NO; mg/L 0.06 +0,01 0,003 027 <0,02*
N-NO; mg/L 0.11 £0,01 0,01 0.37 <5
O, mg/L 2421 £0.51 19.36 29.92 <12
HaS mg/L 1.05 +0.55 0.54 1.63 <0,05
sS mg/L 71,66 +5.42 20,03 130,01 <100

Ghi chit: * Ct A2 Quy chudn nwée mat QCVN 08 : 2008/BINMT

Gia tri trung binh +St.E
3.2 Cac yéu tb thiy Iy hoa

Nhiét d6 dugc khao sat ¢ tirng ngan cla tat ca
cac nghiém thuc cd 3 dot dao dong trong khoang tur
25,6-29,8°C, theo nghién cuu cta Duong Nhut
Long (2003), nhiét do trong ao nudi ca tra dao
dong trong khoang 28-29°C, nhung theo Boyd et
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al. (1998), thi nhiét d6 thich hgp cho ca tra sinh
truong 1a 25-30°C. O timg nghiém thic nhiét do co
khuynh huéng giam dan qua cac ngin (tir dau vao
dén dau ra) (p<0,05). Nhiét do ciua nghiém thirc
DC tuong ung tirng ngan ludén cao hon cac nghiém
thire khac & ngan thir 2, 3, 4 & ca 3 dot thu mau, trir
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thoi diém két thuc thi nghiém (p<0,05). Nguyén
nhan nhiét d§0 & nghiém thuc PC cao hon cac
nghiém thtc con lai vi & nghiém thitc nay khong
duoc che phu bdi luc binh (Bang 3).

DPéi voi chi tiéu pH qua cac dot khao sat
dao dong trong khoang 7,09-8,28, qua tirng ngan
pH c6 khuynh huéng ting dan tir dau vao dén dau
ra (p<0,05), d6i v6i cac nghiém thirc pH ting
dan theo thtr tuy LB< PC<LB+SK<LB+SK+V$S
(p<0,05), tuy nhién gi4 trj pH & tat ca cac nghiém
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thirc qua ting ngin déu nam trong gi6i han cho
phép cua TT 44/2010-BNNPTNT (bang 3). Két
qua nay ciling phu hop vaéi nghién ciru cia Emerson
et al. (1975), dién bién ciia pH phu thudc vao nhiét
6 va ti 1 thuan véi nhiét do. Diéu d6 thé hién 16 &
nghiém thirc d6i chimg khong c6 luc binh che phu
nén nhiét do ting da dan dén pH ting dong thoi tao
phat trién da din dén ham luong CO; trong nudc
giam nén gop phan lam ting pH qua cac ngan 1, 2,
3, 4 (p<0,05).

Bang 3: Gia tri trung binh ctia nhiét dg; pH va DO qua cac ngin

Chi n . Céc ngin

tigu  Ehiem thie e Va0 Ngin 1 Ngiin 2 Ngin 3 Ngin 4
BC 2928+024°  27312021°  2744+0.217%  27,89+0,24"  28,07-0.27%

Nhiét LB 29.13£028°  2693+027%°  26,57£026"  26,53+023%  26,67+0,34%

49  LB+SK 2045£027°  2698+028%  26,50:021%  26,64+025%  26,58+0,22%
LB+SK+VS  2027+024°  26,87+023"  26,504022%  26,44+0,19%  26,64+0,18"
pC 7634006  7,51£0,07%%  7,5440,06°  7,63:0,08B™  7,79+0,13A

on LB 75740000 727+0,10%°  7,18:0,06%  7.23+0,085°  7.42:0,10%
LB+SK 77240000 7.79+0,10M° 7774010 7.87:0,10°  7,86+0,124
LBISK+VS  7.64£0.07°  7.96£007°"  7.06:0.06°°  8.02:0.08*  7,90+0,10%
DC 57940150 55850525 56410425 6,270,555  6,720,48%

po LB 53840390 435:047% 4124037 4,6040,40% 50540555
LB+SK 576+0,18  7.130,15%  726+0,15%  7,58+0,15M 7,470,270
LB+SK+VS  5.61£025°  7.2040,09% 7584010  7.63+0,12%  7,63+0,17%

Ghi chu: So”’, liéu dieoc trinh bay I gid tri trung binh + sai s6 chudn. Nhitng gid tri trong cing mét hang c6 ky tu(® b',")
theo sau giong nhau thi khong khdc biét nhau vé mat thong ké; Nhitng gid tri trong cung mot cot ¢6 ky tw (** €) giong
nhau thi khéng khdc biét nhau vé mdt thong ké (p>0,05 dva vao kiém dinh Duncan)

Qua cac dot khao sat chi tiéu DO dao dong
trong khoang 3,28-7,46 mg/L. Trong d6, DO &
nghiém thirc LB ¢6 ham lugng oxy hoa tan thap
nhit 3,28-4,83 mg/L va c6 khuynh huéng ting dan
tir ngan 1 d&én ngan 4, dbi v6i cac nghiém thic co
suc khi dao dong 5,75-7,46 mg/L. Qua tirng ngan,
DO ting dan tir dau vao dén dau ra (p<0,05) va
so sanh giita cac nghiém thirc nong d6 DO ting
dan theo thtr ty LB< PC<LB+SK<LB+SK+V$S
(p<0,05) va tat ca déu nam trong gidi han cho phép
ctia TT 44/2010-BNNPTNT. Két qua nay ciing phu
hop voi nhiét d§ & cac nghiém thiic qua tirng ngén
vi DO (bdo hoa) trong nudc ti 1¢ nghich voi nhiét
d6 (IP et al., 2001). Didu d6 thé hién rd ¢ nghiém
thire LB ¢6 bé mat bi luc binh che phu nén bé mit
it tiép xtic voi anh sang, tao khong phat trién va
khong dwoc suc khi nén ham lugng DO thip hon
cac nghiém thirc con lai.

D6i v6i nong do N-NH,* dau vao dao dong
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trong khoang 2,93-4,74 mg/L va giam dan qua
timg ngan (tir dau vao dén dau ra) ¢ ca 3 dot khao
sat va d6i v6i cac nghiém thirc giam déan theo thir
tu tr DC>LB>LB+SK>LB+SK+VS (p<0,05)
(Hinh 2). Véi cac nghiém thirc ¢6 suc khi nong do
N-NH," déu giam >90% so v&i dau vao va dat quy
chuin cot A2-QCVN 08:2008/BTNMT ngay &
ngin déau tién; ngugc lai déi véi 2 nghiém thuc
khong suc khi théng s6 nay khong dat quy chuén
A2-QCVN 08:2008/BTNMT ¢ tat ca cic ngin mic
du hiéu suét xir Iy & nghiém thirc LB rét cao sau
khi qua 4 ngan. Qua d6 cho thiy, sy giam N-NH,*
¢6 thé do N-NH," duoc luc binh hép thu va cac vi
sinh vét chuyén sang dang nitrit va nitrat (& diéu
kién hiéu khi) dd dan dén ndng d6 N-NH," giam.
Mit khac, N-NHy"ciing c6 thé mat di do bay hoi &
dang NH; vi pH ciia méi truong nudc & mot sb
nghiém thirc nay kha kiém (gi4 tri pH 7,09-8,28)
(Truong Quéc Phi va Vii Ngoc Ut, 1990).
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Phu vio Thing1 Thung2 Thung3 Thung4 Phu vao Thung1 Thiung2 Thung3 Thiung4 Piu vio Thung1 Thung2 Thung3 Thing4
Dot 1= 64ngay
ETTLuc binh+Suc khi+Visinh ~ ——Loai A2 QCVN 08:2008/BINMT

Dot 1=96ngay

Hinh 2: Dién bién N-NHy4* giira cic nghiém thirc qua tirng ngin ciia tirng dot

Ghi chii: Trong ciing mot ngan, cdc nghiém thirc, ciia ting dot c6 chit cdi in hoa (*# ¥4 P) khdc nhau thi khac biét nhau
vé Y nghia thong ké (p<0,05) va nguoc lai; Trong ciing nghiém thirc, cdc ngan ciia tirng dot c6 chit cdi thuong (“ bevad)
khac nhau thi khac biét nhau vé y nghia thong ké (p<0,05) va nguwoc lai

Déi v6i chi tidu nitrit qua 3 dot khao sat ting
manh khi qua ngan tht nhat. O thoi diém 32 ngay,
ndng do nitrit & dau vao cua ca 4 nghiém thirc déu
thdp, & mirc 0,005 mg/L. Khi qua ngin 1 nong do
nitrit ting manh & ca 4 nghiém thirc BC, LB, LB +
SK, LB + SK + VS twong tng vdi cac gia tri lan
lugt 1a 0,20; 0,11; 0,22; 0,27 mg/L, dac biét &
nghi¢m thttc LB + SK va LB + SK + VS cung v6i
d6 1a sy giam manh ndng d6 NH,7/NH; cua hai
nghiém thirc nay & thoi diém 32, 64, 96 ngay. Qua
d6 cho thiy, quéa trinh nitrit héa dién ra manh &
nghi¢m thuc LB + SK va LB + SK + VS. Khi nudc
thai qua ngan dau tién, v6i lugng oxy hoa tan cao
d3 oxy hoa NH,*/NH; thanh NO," véi hiéu suét cao
nhit va khi sang ngin 2 thi hiéu sudt nay giam
xudng do ham lugng NH,;*/NH; da giam dan va sau
d6 NO," lai giam xudng do qua trinh oxy héa nitrit
thanh nitrat. Do hiéu qua chuyén hoéa nitrit cta
nghiém thuc LB + SK va LB + SK + VS cao hon 2
nghiém thic con lai nén tai ngan 3, hai nghiém
thirc nay di dat quy chuan cot A2-QCVN 08-
2008/BTNMT.

Nguyén nhan néng do nitrit cao & nghiém thirc
DPC, LB ciing nhu sy chuyén héa nitrit & nghiém
thte LB + SK + VS 1a do vi sinh tham gia qua
trinh nitrat héa gdm 2 nhoém Nitrosomonas va
Nitrobacter (Mitsch and Gosselink, 2000).

Vi khuan n1tr1t oxy héa ammonium thanh nitrit

0.50

hoan thanh giai doan thir nhat.

55NHst  +760, + 109HCOs"
CsH,0,N +54N0O,+57H,0 +104H,CO;3

Nitrosomonas

Vi khuén nitrat: oxy hoa nitrit thanh nitrat, hoan
thanh giai doan tht hai.

400N02 + 1\]1—I4Jr + 4[—[2C(:)3 + 19502 Nitrobac.ller
CsH70,N + 3H,0 + 400NO3

Nhu vay, cdc ngan co nong do nitrit cao 1a do
thiéu OXy cung cép cho giai doan nitrat hoa xay ra
vi thé phan tmg nitrit héa xdy ra wu thé. Do do,
nghiém thie khong suc khi (BC, LB) c6 ndng do
nitrit cao hon cdc nghiém thic c6 suc khi (LB +
SK, LB + SK + VS). Ngugc lai, dbi voi nitrat co
khuynh hudng ting dan tir dau vao dén ngan 1 va 2
va sau d6 ¢6 khuynh huéng giam dan tir ngin 3 va
4 (p<0,05) va ddi véi cac nghiém thirc c6 khuynh
huéng ting dan tir PC dén cac nghiém thirc suc
khi. Nguyén nhéan 1a do nitrit dugc chuyén hoa
thanh nitrat voi sy tham gia cua nhoém vi sinh
Nitrobacter & diéu kién hiéu khi. Nong do nitrat &
cac nghiém thirc c6 suc khi giam & cac ngan do qua
trinh hép thu cia luc binh (Lé Hoang Viét, 2003).
Gitra nghiém thirc co b sung vi sinh (LB+SK+VS)
chuyén hoa nito Bacillus sp. dong AGT.077.03 va
nghiém thirc LB+SK khong co6 sy khac biét
(»>0,05).

0.45
0.40
0.35
= 0.30
g
&5 025
=]
Z 0.20
=
0.15
0.10
0.05
0.00 |
IDAu vaoThing 1 Thiing 2Thiing 3 Thung 4[Ddu vaoThing 1 Thung 2Thiing 3 Thiing 1|Dau vaoThing 1 Thiing 2Thiing 3Thung 4]
Dot 1 =32 ngay Dot 2 = 641 ngay Dot 3 = 96 ngay
e=mm PAi chirng C=—=1T.uc hinh ===1T uc hinh+Suc khi E==9 T.uc binh+Suc khi+Vi sinh = — T.0ai A2 QCVN 08:2008/ RTNMT

Hinh 3: Dién bién nitrit giira cAc nghiém thirc qua tirng ngin caa tirng dot
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Dau v'\oThung lThung 2Thing 3Thimg 4Pau v'\oThung 1Thiing 2Thing 3Thing 4Pau vaoThimg 1Thimg 2Thimg 1T1mng 4)
Dot 2 = 64 ngay

£——1T.uc binh

— — Loal A2 QCVN 08:2008/BTNMT

Dot 3 = 96 ngay

=== T.uc binh+Suc khi

Hinh 4: Dién bién nitrat giita cac nghiém thirc qua tirng ngiin cia tirng dot

Ghi chii: Trong ciing mot ngan, cdc nghiém thirc, ciia ting dot c6 chik ci in hoa (*# ¥4 P) khdac nhau thi khac biét nhau
vé y nghia thong ké (p<0,05) va nguoc lai; Trong ciing nghiém thirc, cac ngan ciia tirng dot ¢6 chit cdi thuong (“ b evad)
khdc nhau thi khdc biét nhau vé y nghia thong ké (p<0,05) va nguoc lai

Dbi voi chi tiéu HpS ¢6 xu hudng giam dan sau
khi qua ngan thir nhat va sau d6 c6 khuynh huéng
tang dan qua cac ngin 2, 3 va 4. So véi tidu chuin
nganh (< 0,05 mg/L) thi nghiém thtac BC, LB +
SK, LB + SK + VS dat tiéu chuin ngay tir ngin
dau tién (Hinh 5). Di v6i nghiém thirc LB + SK +
VS va nghiém thirc LB + SK tang cao ¢6 y nghia
thong ké sau khi qua ngin 2 va tiép tuc ting ¢ ngan
3,4. O ngan tht 2, 3, 4 cua cac ‘nghiém thire ¢6 suc
khi, do ham lugng N-NH." thap (<0,5 mg/L) nén
Luc binh & cac ngan 3, 4 chét ¢ thoi diém 32 ngay

1.8 T

va & thoi diém 64 ngay tir ngan tht 2, do luc binh
bi chét nén qua trinh phan hay cac hop chat hitu co
trong cac ngan 2, 3 va 4 da dan dén ham luong H,S
tang trd lai ¢ cac nghiém thue c6 suc khi (Reddy et
al., 1989). O nghiém thuc d6i chung, do anh hudng
clia anh ning mit troi nén tao phat trién nhiéu va
nhiét d§ ting cao lam gia tang luong oxy trong
nuée thai, diéu nay lam giam lwong CO, trong
nude, dong thoi 1am giam H*, dan dén giam ham
luong H,S (Truong Qudc Phu, 2007).

i Pot 1 = 32 ngay
E===m D61 chimg [C——T.uc binh

= T.uc hinh+Suc khi

Pyl 2 = 64 ngay

o
=== Luc binh+Suc khi+Vi sinh =— =TT 44/2010 BNN&PINT

Hinh 5: Dién bién H>S giira cac nghiém thirc qua tirng ngin cia tirng dot

Ghi chii: Trong ciing mot ngan, cdc nghiém thire, ciia ting dot c6 chit ci in hoa (*# ¥4 P) khdac nhau thi khac biét nhau
vé y nghia thong ké (p<0,05) va nguoc lai; Trong cung nghiém thirc, cac ngan ciia tirng dot ¢6 chit cdi thuong (“ b evad)
khac nhau thi khac biét nhau vé y nghia thong ké (p<0,05) va nguoc lai

Dién bién ndng d6 CO, qua ting ngan cua timg
nghiém thuc ciing twong tu chi tiéu H,S vi ca hai
déu 1a san pham ciia qua trinh phan huy ky khi cua
chat hitu co. Tir thoi diém 32 ngay sau bd tri thi
nghiém, ndng do trung binh CO, diu vao cua hé
thong 14 20,79+0,83 mg/L, vuot yéu cau Thong tu

64

44/2010/BNN&PTNT 1,73 lan. Sau khi qua hé
thdng ndng d6 CO, giam dan tir ddu vao dén dau ra
qua tung ngan (p<0,05) va dat Thong tu nganh
(<12 mg/L) ngay tir ngan diu tién & ca 3 thoi diém
khao sat d6i véi 2 nghiém thirc c¢6 suc khi (LB+SK;
LB+SK+VS).
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Dau vaoThimg lThung 2Thing 3 Thing 4Dau vaoThing 1Thing 2Thing 3Thu11g 4Pau vao Thung 1Thing 2Thung 3Thung 4

Dot 3 = 96 ngay

E==3 D6i chimg 1 Luc binh ===1Luc binh+Suc khi Luc binh+Suc khi+Visinh = =TT 44/2010 BNN&PTNT

Hinh 6: Dién bién CO; giira cic nghiém thirc qua tirng ngiin ciia timg dot

Ghi chii: Trong ciing mgt ngan, cdc nghiém thire, ciia ting dot c6 chit cdi in hoa (*# ¥4 P) khdac nhau thi khac biét nhau
vé ¥ nghia thong ké (p<0,05) va nguoc lai; Trong cing nghiém thirc, cdc ngdan cua timg dot ¢6 chir cdi thuong (€4 4)
khac nhau thi khac biét nhau vé y nghia thong ké (p<0,05) va nguoc lai

Chat ran lo limg c¢6 khuynh huéng giam dan
qua cac ngin (p<0,05) & tit ca cac thoi diém khao
sat (Hinh 7), ngoai trir thoi diém 32 ngay ¢ ngin
dau tién (nong do SS dau vao 1a 115 mg/L sau khi
qua ngan dau tién giam con 102-110 mg/L ¢ tét ca
cac nghiém thirc), nguyén nhan c6 thé 1a do ré luc
binh chua phat trién manh, vi viéc giam dan SS qua
cac ngan 1a do vat chét lo ling duogc giit lai nho
qué trinh loc (& luc binh) va qua trinh lang tu.

Tai thoi diém 64 va 96 ngay, ham luong SS
140
120 1
100

80

SS (mg/L)

60
40 |

20 §

L5555

Dau vaoThung 1Thung 2Thung 3Thung

Dot 1 = 32 ngay

Dau VaoThung 1Thung 2Thung 3Thung
Dot 2 = 64 ngay

gitta cac nghiém thic khong c6 sy khac biét co y
nghia. Tuy nhién, ham lugng SS dau vao da thip
hon so v6i dot thu mau dau nén ham luong SS qua
cac ngin ciling thip hon. Trong dot thu miu cudi,
tai ngan 2, 3, 4 cac nghiém thic suc khi c6 xu
hudng ting 1én c6 thé do Luc binh ¢ cac ngin nay
chét va phan hity dn dén tai 6 nhiém. Theo tiéu
chuan nganh thi ndng d6 SS < 100 mg/L. Nhu vay,
nong do qua tat ca cac ngan trong hé thong déu
dat chuén thai (ngoai trir dau vao va ngan 1 cia dot
32 ngay).

Dau vaoThing 1Thing 2Thing 3Thing 4

Dot 3 = 96 ngay

ez Poi ching C—1Luc binh === Luc binh+Suc khi Luc binh+Suc khi+Vi sinh = =TT 44/2010 BNN&PTNT

Hinh 7: Dién bién SS giira cAc nghiém thirc qua tirng ngin cia tirng dot

Ghi chii: Trong ciing mgt ngan, cdc nghiém thire, ciia ting dot c6 chit cdi in hoa (*# ¥4 P) khdc nhau thi khdc biét nhau
vé ¥ nghia thong ké (p<0,05) va nguoc lai. Trong cung nghiém thirc, cdc ngdn cua tumg dot c6 chi cdi thuong (¢ <4 9)
khac nhau thi khac biét nhau vé y nghia thong ké (p<0,05) va nguoc lai
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C—— Luc binh

2 3 4 vao 1 2 3 4
Dot 3 =96 ngay

=3 Luc binh+Suc khi

Luc binh+Suc khi+Vi sinh == «= TT 44/2010 BNN&PTNT

Hinh 8: Dién bién phosphat giira cic nghiém thirc qua tirng ngiin ciia tirng dot

Ghi chii: Trong ciing mgt ngan, cdc nghiém thire, ciia ting dot c6 chit cdi in hoa (*# €¥P) khdac nhau thi khac biét nhau
vé ¥ nghia thong ké (p<0,05) va nguoc lai; Trong cing nghiém thirc, cdc ngdn cua timg dot c6 chir cdi thuong (* €4 9)
khac nhau thi khac biét nhau vé y nghia thong ké (p<0,05) va nguoc lai

Tai thoi diém 32 ngay sau khi bé tri thi nghiém,
ndng d6 PO,> & ddu vao cao hon cac ngan con lai
trong hau hét cac dot thu mau va nong do giam dan
¢ nghiém thtc LB, n6ng d6 dao dong tr 0,76-1,26
mg/L. Nong d6 PO,* & dau vao cao hon nghién
ctru cua Lé Bao Ngoc (2004) dao dong tur 0,27-
0,73 mg/L. Gifra cac nghiém thuc trong cung ngan
khéng c6 khac biét co ¥ nghia théng ké (p>0,05).
Nghiém thicc DC khong cod sy khac biét qua cac
ngan, cac nghiém thuc LB, LB + SK, LB + SK +
VS & ngin 4 khéc biét ¢ y nghia thong ké so véi
dau vao (p<0,05). Qua d6 cho thay, nghiém thirc c6
chtra Luc binh c¢6 kha niang lam giam ndng do
PO4* voi hidu sudt xir 1y qua ngan 1 tir 22,11-
24,50% va tir 34,26-39,64% khi qua 4 ngan so voi
dau vao. Theo V6 Thi Kim Hang, (2007) hiéu suat
lam giam PO, cia Luc binh ddi véi nudc thai
chin nuoi 1a 66,88% & thoi diém 90 ngay (ndng do
PO dau vao 1a 16,0 mg/L). Tuy hiéu suét lam
giam cuia Luc binh ddi v6i nudce thai ca tra khong
cao nhu nghién ciru cia Vo Thi Kim Hang (2007)
nhung c6 thoi gian ton luu ngén hon va véi nong
d6 PO, thip hon.

Tai thoi diém 64 ngay va 96 ngay sau khi b tri
thi nghiém, dién bién PO,* trong nudc thai twong
tu giai doan 32 ngay. Riéng thoi diém 64 ngay ham
luong PO,* dau vao thap hon hai thoi diém con lai
va dao dong tir 0,31-0,54 mg/L. Theo tiéu chuin
nganh ndéng d6 PO,* sau khi xir 1y thai ra ngoai
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mdi trudng 13 10 mg/L. Nhu vy, nude thai tat ca
céc cp thung déu dat chudn xa thai. Khong co su
khac biét (p>0,05) giita nghiém thirc ¢6 nudi ciy vi
khuan tich lity polyphosphat Bacillus subtilis dong
DTT.001L.

Noéng d6 BODs trong hé thong dao dong tir
15,87-54,87 mg/L. Gilta cac nghiém thirc trong
cung ngin khong khac biét (p>0,05). Gilrta cac
ngan cua ting nghi¢ém thic khac biét khong co y
nghia théng ké (p>0,05) (ngoai trir nghiém thirc LB
+ SK). Nudc thai ddu vao c6 ham lugng BODs dao
dong tur 44,45-47,00 mg/L, ham lugng nay da vuot
Quy chuén nganh nén can dwoc xir 1y trude khi thai
ra mdi truong. BODs c6 xu huéng giam dan qua
cap thung 1 véi higu suat xir ly tir 11,51-36,88% ¢
cac nghiém thuc BC, LB, LB + SK, nghiém thtc
LB c6 hiéu suit xtr Iy cao nhit. Riéng ddi voi
nghiém thc LB + SK + VS ham luong BODs
khong giam.

Theo nghién ciru ctia V4 Thi Kim Hang (2007),
hiéu sudt xur Iy nude thai chan nudi cua Luc binh
tai thoi diém 30 ngay 1a 74,78%. Diéu do cho thiy,
Luc binh cin c¢6 thoi gian ton lwu 1au dé co thé xir
Iy BODs véi hiéu suit cao. Ciing theo V& Thi Kim
Hing (2007), & thoi diém 60 ngay hiéu suét xir ly
ctia Luc binh 14 cao nhét (85,53%). Thoi gian ton
luu nudc thai trong ngén 1 va 2 tuong tmg 21,6 va
43,2 gio, voi thoi gian tdn luu thép, nghiém thirc
LB + SK va LB + SK + VS chua xtr ly dat Thong
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thi ham lugng BODs giam xuong con 15,87 va
29,67 mg/L, dat hiéu suat 64,30 va 33,2§%. Nhu
vay, cac nghiém thirc cé suc khi dat yéu cau Thong
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thic LB dat yéu cau Thong tu 44/2010
BNN&PTNT & ngan thtt 1. Riéng nghiém thirc
bC, du ham Iuong BODs da giam ¢ cac ngan 1, 2,
3 nhung lai ting tré lai & ngan cudi.

Aa

Thung 3

= Luc binh+Suc khi

Hinh 9: Dién bién BOD:s giira cac nghiém thirc qua tirng ngiin ciia dot 96 ngay

Ghi chii: Trong ciing mét ngan, cdc nghiém thirc c6 chit cdi in hoa ('3 €¥42) khac nhau thi khdc biét nhau vé ¥ nghia
thong ké (p<0,05) va nguroc lai; Trong cung nghiém thitc, cdc ngdn cé chik cdi thuwong (> * < 9) khéc nhau thi khdc biét

nhau vé y nghia thong ké (p<0,05) va nguoc lai

3.3 Susinh truwéng va phat trién caa luc
binh trong hé¢ thong

Tai thoi diém bd tri thi nghiém, trong lugng
tuoi cua luc binh ¢ ting ngan dao dong tur 385-
415g (p>0,05) (Hinh 10). Sau 96 ngay bd tri thi
nghiém, trong luong luc binh & cac nghiém thuc
dao dong tir 8.550 - 12.400 g, giam din qua ting
ngin (p<0,05). i v6i cac nghiém thirc c¢6 suc khi
luc binh chét dan hoan toan tir ngan thir 2 dén 4 sau
96 ngay van hanh. So véi thoi diém bd tri thi
nghiém, mirc d§ tang trudng cia luc binh & cac
nghiém thire LB, LB + SK, LB + SK + VS ting lan
luot 21,65; 31,00 va 26,38 1an so véi trude khi bd
tri, dong thoi & ngan 2, 3, 4 luc binh chi séng dugc
o0 nghiém thiic LB tuong ung véi cac ngan thi
trong lugng tuoi trung binh 1an luot 13 5.950, 3.650
va 725 g (tang 14,69; 9,48 va 1,75 14n so v6i thoi
diém b tri thi nghiém). Muc ting trudng cua cic
nghiém thirc suc khi thap hon nghiém thirc LB c6
thé 1a do ndng d6 NH,* & nghiém thtrc LB cao hon.

Sau 32, 64 va 96 ngay bb tri thi nghiém chiéu
cao trung binh cta luc binh c6 su chénh léch rd
(Hinh 11), ting dan theo thdi gian va chiéu cao
giam dan qua timg ngan (p<0,05). O thoi diém 32
ngay, luc binh ciia ngan 1 va ngin 2 phat trién hon
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thoi diém bd tri. Chidu cao trung binh ngin dau
tién dao dong 32,45-46 cm, ngén 2 1a 21,80-29,40
cm, ting trung binh so v6i ban dau ¢ ngan dau tién
(22,47 cm va ¢ ngén 2 1a 7,19 cm). Nguoc lai, ¢
ngan 3, 4 luc binh khong phat trién, c6 chidu cao
giam hon so véi lic méi bd tri, & ngan 3, 4 chiéu
cao trung binh giam 1an luot 1a 2,16; 5,97 cm so
v6i thoi diém b tri, di v6i nghiém thirc c6 suc khi
luc binh bi chét & ngin 3 va 4. O thoi diém 64
ngay, chiéu cao trung binh ciia luc binh & ngan 1 va
2 phét trién hon so v6i thoi diém 32 ngay ting
trung binh twong g 24,67 va 8,72 cm, ¢ ngén 3, 4
chiéu cao luc binh khéng phat trién so voi lic mai
bb tri (trir nghiém thirc LB).

Xu hudng phét trién chiéu dai ré & thoi diém
két thuc thi nghiém ciing giéng nhu xu hudng phat
trién chiéu dai 14. O ngan dau tién cac nghiém thic
dugc suc khi co chiéu dai r& dai hon nghiém thic
LB (p<0,05). Chiéu dai r& ¢ ngin dau tién cua
nghi¢m thirc LB < LB+SK< LB+SK+VS tuong
ung 1a 9,45; 15,00 va 15,40 cm. Theo Reddy et al.
(1989), su phat trién cua luc binh phu thudc vao
NH.", do do dbi véi timg nghiém thirc, qua tung
ngan nong d6 NH," giam dan nén chiéu dai re, s6
14, sb choi ciing giam tuong tmg theo ndng do
NH4*.
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Ghi chii: Trong ciing mot ngan, cdc nghiém thire, ciia ting dot ¢6 chit cdi in hoa (*# ¥4 P) khdac nhau thi khac biét nhau
ve ¥ nghia thong ké (p<0,05) va nguoc lai. Trong cing nghiém thirc, cdc ngan ciia ting dot ¢6 chir cdi thuong (> <)
khac nhau thi khac biét nhau vé y nghia thong ké (p<0,05) va nguoc lai

4 KET LUAN VA DE XUAT

4.1 Kétluan

DO va pH co khuynh huéng ting qua cac
ngan (tr ngan 1 dén ngan 4), riéng DO ¢6 khuynh
hudng giam nhe ¢ dau ra, nam trong gidi han cho
phép cua TT 44/2010- BNNPTNT va QCVN

68

08:2008/BTNMT. Céc nghiém thirc déu dat chuén
cot A2 QCVN 08:2008/BTNMT ddi véi chi tiéu
amonium va nitrat, riéng nitrit cadc nghiém thuc co
suc khi dat chudn cot A2 QCVN 08:2008/BTNMT
0 ngan 2 trong khi d6 nghiém thuc LB va BC
qua 4 ngin van chua dat c6t A2 QCVN
08:2008/BTNMT.
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Hiéu suit xtr Iy HoS ciia cac nghiém thirc LB 1a
68%, cac nghiém thiic con lai déu lam giam H»,S
hoan toan ¢ ngan dau tién va dat tiéu chuan nganh.

Nong d6 CO, & cac nghiém thic (LB+SK va
LB+SK+VS) giam dat quy chuan nganh ngay ngin
dau tién (ngoai trir nghiém thirc LB), nghiém thirc
DC dat ngin 2. Nghiém thirc LB c6 hiéu suat xu ly
thip nhét chi 7,9% & ngin dau tién nén khong dat
yéu cau quy chuin nganh.

Luc binh sinh truéng manh nhit & ngan 1, 2
giam dan qua cac ngin, do ndng d6 N-NH4" giam
thép o ngan 2, 3, 4. Trong cac nghiém thurc thi luc
binh & nghiém thic LB + SK va LB + SK + VS
phat trién manh hon LB (p<0,05). Nghiém thirc LB
+ SK lam giam thiéu cac chit 6 nhiém trong nudc
t6t nhat & ngan dau tién.

Do do, luc binh la thuc vat co kha nang xu ly
nudc thai trong nudi thuy san.
4.2 Déxuit

O nghiém thirc luc binh két hop suc khi s&
chuyén hoéa hau hét dang dam ammonium sang
NO;~. Néu ham lwong ammonium diu vao cao s&
din dén NOs cao ¢ dau ra. Do d6, can xir ly
NOs™ tru6c khi thai ra méi truong bang cach két
hop cac loai thuc vat hip thu nitrat cao. Khong can
phai cdy vi sinh vao nghiém thirc c6 suc khi
(p>0,05). Khi thiét ké hé théng xur Iy nuéc thai ao
nudi ca tra cin quan tim giai doan ling & cubi ao
xir y. Can nghién ctru thém kha ning hap thu dinh
dudng cua céac loai thyc vat khac nhau ciing nhu su
Kkét hop cta nhiéu loai thuc vat thiy sinh dé loai bo
hét cac chét 6 nhidm trong nudc thai ao nudi ¢4 tra
tham canh.

Cén tng dung hé thong xir Iy ngoai thyc té dé
so sanh hiéu suat xtr 1y va hiéu qua kinh té véi cac
bién phap xur 1y khac.

Cén bd sung thém nghiém thirc (5) nudc thai +
suc khi (SK) va (6) nudc thai + suc khi + vi sinh
(SK+VS) dé co thé danh gia kha ning loai bo 6
nhiém tir luc binh.
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