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ABSTRACT

The study aimed to recycle the biogas digester to produce solid organic
fertilizer and its effect on growth and yield of lettuce (Lactuca sativa)
under greenhouse condition. Biogas effluents were absorbed into coal
slag and mixed with a sugarcane filter at different ratios including 30:70,
20:80, 10:90 (%:%), then, fishmeal and beneficial bacteria were added.
The results showed that the treatment of 30:70 together with 16.7%
fishmeal and beneficial microorganisms met Vietham's Organic Fertilizer
Standards. Under greenhouse condition, the treatments received 1 to 5
tons/ha biogas fertilizer in a combination with reducing of 25% NP
recommended helped to increase lettuce yield by 47 — 127%. In
conclusion, the reuse of biogas effluent, coal slag, and sugarcane bagasse
to produce solid organic fertilizer not only helped to increase crop yields
but also save chemical fertilizers for environmental protection and
sustainable agricultural development.

TOM TAT

Nghién ciru tdi sir dung nguon nuéc thai ham i biogas dé tao phan hiru
co dang ran va danh gid hiéu qud phan 1én sinh truéng va ndng sudt cdy
xa lach & diéu kién nha luéi. Nude thai biogas dge hdp phu vao xi than
vd tron voi ba bun mia voi cac ty I¢ 30:70, 20:80, 10:90 (%:%), sau do
b6 sung bot cd va vi khudn ¢ loi cho cdy trong. Két qua cho thdy nghiém
thire 30:70 (%:%) b6 sung 16,7% bt cd va vi khudn cé loi dat tiéu chudn
phdn hitu co ran ciia Viét Nam. Cdc nghiém thirc bén 1-5 tan/ha phén
hitu co rdn ¢ dléu kién nha ludi givip cdy cdi xa lach sinh truéng tot hon
va cho nang sudt tang them tir 47-127%, dong thoi gitip giam 25% lwong
phdn NP theo khuyén cdo. Nhw vdy, viéc tdi sir dung nguon nuegc thai ham
u biogas két hop xi than va ba bun mia da giip tang nang : sudt cdy trong,
tiét kiem duoc phan bon hoa hoc va giam thiéu 6 nhiém méi trieong,
hiedng ti phdt trién néng nghiép bén virng.

1. GIOI THIEU

Cung v6i sy phat trién nhanh chong cia nganh
chan nuoi, lugng chat thai tir cac chuong trai cling

tang 1én dang lgé, gy anh huong lon dén moi truong
va sinh thai. D€ giam thiéu 6 nhiém tir chat thai chan
nudi dac biét 1a chan nudi heo, nhiéu bién phap xir
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ly da dwoc thuc hién, trong d6 c6 bién phap xur Iy
bang ham 1 khi sinh hoc (biogas) dang dwoc 4p dung
phd bién va rong rai (Viét va ctv., 2017). Mic du
viéc xay dung ham t biogas c6 wu diém 1a xir li dugc
nguon chat thai tir cac chudng trai va cung cap khi
sinh hoc cho h gia dinh lam nhién liéu cho viéc dun
nau, nhung ngudn nudc thai sau ham u biogas lai
chua dugc quan tam dé xur ly hodc tan dung dé tao
ra san pham c6 gia tri str dung cao hon. Pa s6 cac hd
gia dinh déu thai nudc thai ham u biogas ra thuy vuc
1an can. Nhiéu nghién ctru cho thay ngudn nudc thai
sau u biogas c¢6 ham lugng COD, BOD, dam, lan va
vi sinh vat (VSV) kha cao, gdy 6 nhiém ngudn nuéc
néu khong duoc xir i (Nga va ctv., 2013; Giang va
ctv., 2021). Theo Suong va Diing (1997), nudc thai
biogas hoan toan c6 thé sir dung dé 1am phan bon
long trong canh tac va san XUt rau mau. Pa c6 mot
so nghién cttu sir dung nudc thai tir ham 1 biogas
lam phan bon cho cay trong nhu cai xanh va rau xa
lach (Vinh, 2010), cay ot (N va ctv., 2015), cay hoa
van tho (Nga va ctv., 2015) va céy ca chua (Giang
va ctv., 2021) va cho hiéu qua tét 1én sinh trudng va
ning sudt. Twong tu, Duyén va ctv. (2012) dé cho
thiy hiéu qua tich cuc cua than hap thy nuéc thai
biogas dén su sinh truéng va ning suit rau xa lach.
Nhur vay, tiém nang sir dung nu6c thai ham u biogas
lam ngudn nguyén li¢u dé san xuat phan bén hiru co
thwong mai 1a rat cao. Tuy nhién, viéc tan dung
ngudn nuréc thai nay trong canh tic ndng nghiép van
chua duogc quan tim va cha y nhiéu.

Bén canh, xi than la san phém sau khi @bt than
t6 ong dung trong dun nu ¢ ho gia dinh va cac cua
hang ban thirc an duoc thai ra hing ngay véi luong
16m, nhung hién nay chua c6 huéng xu Iy hoac tan
dung triét dé. Xi than c6 ham luvong K, Al, Fe, Cu
va Zn chiém ty 1é cao, ngoai ra con chira mot lugng
nhé chat hitu co, dam tdng sb va 1an tong sb (Nghia
& Thu, 2017). Viéc tan dung loai vat liéu nay dé hap
phu dinh dudng nhu dam, lan, kali va cac nguyén to
trung va vi lugng khac c6 trong nuéc thai tir ham u
biogas nham muc dich xir Iy nu6c thai biogas; dong
thoi dé tai sir dung va cung cap nguon dinh dudng
cho dét va cay trong, gitp giai quyét dugc van dé 6
nhiém rac thai ran cua xi than, long cua nudc thai
biogas va nhdm nang cao hiéu qua kinh té tir viéc
tao ra san phim phén hiru co ¢ gia tri MGi va than
thién hon vi méi truong sinh thai va canh tic nong
nghiép bén vimg. Vi vdy, nghién ciru quy trinh tao
phan bon hiru co dang rin (PHCR) tir nuéc thai
biogas va tir xi than, ba bun mia nham phuc vy cho
hoat dong san xuit va canh tac nong nghiép & khu
vue dong bang séng Ciru Long 14 can thiét. Nghién
ctru nay duogc thuc hién véi muc tiéu danh gia hiéu
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qua ciia phan hitu co dang ran tir nuéc thai ham
biogas va ba bun mia lén sinh truong va nang suat
cdy cai xa lach (Lactuca sativa) ¢ diéu kién nha ludi.
2. PHUONG PHAP NGHIEN CUU
2.1. Khao sat hién trang xir Iy nwéc thai him

u biogas tai tinh Séc Tring va thanh phd
Can Tho

Khao sat duoc thyc hién thong qua phong van
truc tiép mot s6 hd chan nudi heo co sir du[lg hé
thong biogas ¢ tinh Soc Trang va thanh pho Can
Tho. Céc ndi dung khao sat lién quan dén van dé xir
ly nuéce thai ham u biogas tai cac hd chéan nuoi.

2.2. Xy dyng quy trinh tao phan hiru co
dang ran tir nwéc thai ham a biogas va
ba bun mia

2.2.1. Thu mdu muréc thai ham 4 biogas

Mau nuéc thai ham 1 biogas duoc thu tai huyén
M9 Xuyén, tinh Séc Trang va phuong Pha Thir,
quan Cai Rang, thanh phd Can Tho, & cic ho nong
dan nudi heo c6 quy moé tir 50 con trg 1én. Mau nudc
thai dugc ldy ¢ cra xa nudc thai caa ham u
biogas/tii biogas. C6 3 dot thu mau, mdi dot cach
nhau 10 ngay, tong cong c6 6 mau dugc thu dé phan
tich.

2.2.2. Danh gid chdt lwong meéc thai ham i

biogas

Mau nudc thai tir ham & biogas dugc phan tich
thanh phan VSV, céc chi sb Iy hoa nham danh gia
muc d6 6 nhiém va thanh phan dinh dudng trong
nudéce thai ham u biogas.

Cac VSV gay bénh nhu Escherichia coli,
Coliform, Salmonella dugc phéan tich va danh gia
bang phuong phap dém mat s6 MPN (TCVN 6187-
2:1996) va phuong phap dém mat s6 khuén lac trén
mdi treong SS agar cua Taylor and Harriss (1965).

Dua vao két qua danh gia mat s6 VSV géy hai,
mot mau nudce thai biogas ¢6 ham lugng VSV gay
hai dudi ngudng quy dinh vé& nudc thai dwoc chon.
Sau d6, mau nudc thai duoc phan tich cac thanh
phan 1y, hoa nhu chit rin lo ling (TSS), pH, EC,
carbon, BOD, COD, dam tong s, dam hiru dung
(NH4*, NOy), lan tong s6 (Ps), lan hiru dung
(%P20s), Kkali tong $0 (Ki), kali httu dung; céac
nguyén t6 vi lvong gdm Mg, Ca, Fe, Zn, Cu va kim
loai nang nhu chi (Pb), cadimi (Cd) va vi khuan hiéu
khi ciing dugc danh gia dé xac dinh chit luong nuéc
thai 1am co s& xdy dung quy trinh san xuét phan hiru
co dang ran.
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2.2.3. Danh gia ham lwong dinh duong Cua cac
logi phén hitu co ran duoc phoi tron voi

cac ty 1é khac nhau giita ba bun mia va xi

than hdp thu nuwéc thai ham i biogas

Nguyén liéu dé phdi tron phan hiru co rén
(PHCR) 1a nuéc thai ham u biogas, xi than, ba bun
mia, bot ca va cac dong vi khuan ¢ dinh dam, hoa
tan 1an, tng hop IAA va hoa tan silic (Bacillus sp.,
Burkholderia  sp., Olivibacter jilunii  sp.,
Paenibacillus sp.).

Bi bun mia dwoc ding lam nguyén liéu phéi tron
1a can ba sau khi 1ang loc nude mia & cac nha may
duong, ba bun mia s dung & nghién ctru nay 1a loai
ba bun mia d3 qua u hoai c6 mau nau dén den.

Bot ca sir dung trong thi nghiém dé bd sung ham
luong dinh dudng cho phan hiru co dang ran duoc
ché bién tir c4 tuoi hodc phu pham tir ca cia cong ty
san xuét bot ca bién Phi Quan. Véi cac chi tiéu co
ban 1a ham lugng protein thd > 60%, chit béo 8%
va do &m 10%.

Céch thirc phdi tron: Xi than dugc siy ¢ 105°C
trong 8 gio va nghién nho bang may nghién, sau d6
rdy qua ray voi kich thuéc 2 mm. Xi than dugc hap
thu nuée thai ham  biogas véi ty 16 1:1 theo khéi
lwong. Xi than sau khi hap thu nuée va cac chit dinh
dudng co trong nudc thai ham u biogas duoc phdi
tron vai ba bun mia theo cac ty 1€ khac nhau nhu cac
nghiém thie thi nghiém va cac ty 1& phdi tron
(Bang 1).

Biang 1. Cac nghiém thirc phdi tron khac nhau
giira b bun mia va xi than hip thu nwéc
thai dé tao phan hiru co dang rin

Nghiém Bi bun mia : xi than hép thu
thirc (NT) biogas (%) (w/w)
NT1 70% : 30%
NT2 80% : 20%
NT3 90% : 10%

Sau khi dugc phdi tron theo nhiéu ty 1¢ khac
nhau dugc trinh bay trong Bang 1, cac chi tiéu ly hoa
nhu am d9, pH, chat hitu co (CHC), dam tong s6
(Nis), dam hitu hiéu, (NH4*, NO3), lan tong sb (Ps),
lan hitu hiéu (P20s5), kali tong s6 (Kys), kali trao doi
dugc phan tich. Cac thong so phan tich dugc danh
gia theo nghi dinh 108/2017/ND-CP, tién hanh Iya
chon ty 1& phdi tron phu hop.

Sau khi chon dugc ty 1€ phdi tron phu hop thi
tién hanh ching cac dong vi khuan c6 loi cho dét va
cdy trong bao gébm vi khuan cb dinh dam, hoa tan
lan, tong hop IAA va hoa tan silic (Bacillus sp.,
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Burkholderia  sp.,  Olivibacter jilunii  sp.,
Paenibacillus sp.) véi mat sé dat 10° CFU/g. Bong
thoi, 16,7% (w) bot ca duoc bd sung vao phan hitu
co ran dé gia tang ham lugng dinh dudng cho phan
hitu co thanh pham dat chuan quy dinh vé phan bon
hitu co ran.

Phén hitu co dang ran thanh phiam dugc phan
tich cac chi tiéu 1y hoa va VSV mat lan nira. Cac chi
tiéu danh gia gém am d¢, pH, chat hitu co (CHC),
dam téng s6 (Nis), dam hitu hiéu, lan téng sé (Py),
1an hitu hiéu (P2Os), kali tong sb (Kss), kali trao dbi,
magie (Mg), canxi (Ca), Sat (FE), dong (Cu), kém
(Zn). Céc chi tiéu vi sinh gom téng mat sb vi khuan
héo khi, mat sé vi khuan c6 dinh dam, hoa tan 1an va
hoa tan silic. Ngoai ra, mét s6 vi khuan gay bénh
duong rudt ¢ nguoi nhu Coliform, E. coli va
Salmonella ciing dugc phan tich va danh gia theo
nghi dinh 108/2017/NDb-CP.

2.3. DPanh gia hiéu qua cia phan hiru co dang
rin tir nwéc thai ham @ biogas va bi bun
mia Ién sinh truéng va ning suit ciy rau
xa lach & diéu Kién nha luéi

Hat cai xa lach sir dung trong thi nghiém la hat
giong F1 TN 579 cta Cong ty Trang Nong. Thi
nghiém dugc thyc hién tai nha ludi cia Bo mon
Khoa hoc dat, Khoa Nong nghiép, Truong Dai hoc
Can Tho.

Dit thi nghiém duoc thu tir ¢t vion cay an trai,
trai thuc nghiém, Truong Dai hoc Can Tho. DAt sau
khi thu dugc tron déu véi nhau thinh mot mau lon.
Sau d6, 7 kg dat (khdi lugng khé kiét) duoc vao cac
chau nhua (kich thuéc 30 x 30 cm). it duge lam
toi bé mat trudc khi gieo hat. Thi nghiém duoc bd
tri theo thé thirc hoan toan ngau nhién véi 7 nghiém
thic va 3 1an lap lai tvong @ng véi 1 chau thi
nghiém. Cac nghiém thic dugc liét ké ¢ Bang 2.
Bang 2. Cac nghiém thire thi nghiém danh gia

anh hwéng ciia phan hiru co rin 1én sinh
trudémg va ning suit rau xa lach & nha

luéi

Nghzﬁln_ll_)t hire Cong thire phéi tron
NT1 100% NPK (khuyén céo)
NT2 75% NPK
NT3 75% NPK + 1 tAn/ha PHCR
NT4 75% NPK + 2 tAn/ha PHCR
NT5 75% NPK + 3 tAn/ha PHCR
NT6 75% NPK + 4 tdn/ha PHCR
NT7 75% NPK + 5 tdn/ha PHCR

Ghi chit: PHCR: phdn hitu co ran
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Hat rau xa lach dugc ngdm véi nuéc 4m c6 nhiét
d6 ~50°C (2 sbi, 3 lanh) dén khi hat bit dau nay
mam, sau d6 gieo 10 hat vao cac chau va tudi nudc
thudng xuyén dé gitr am. Khi cdy cao khoang 3 cm
thi tién hanh tia bo va dé lai 5 cdy cai/chau. Phan
bon khuyén céo cho cdy xa lach 110N-50P,0s-
50K,0 (kg/ha) (Ba va ctv., 1999). Phan hitu co ran
dugc bon qua gbe, bon 1 1an vao thoi diém xudng
gidng véi lidu luong twong g timg nghiém thic.
Phén bon héa hoc duge chia 1am 4 1an bon: bon 16t
3 ngay trude khi gieo va bon thuc vao cac thoi diém
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7, 14 va 21 ngay sau khi gieo. Liéu lugng phan bon
hoéa hoc cho cay xa lach duogc trinh bay trong Bang
4. Thi nghiém dugc thuc hién trong 30 ngay. Cac
chi tiéu theo doi gdm chiéu cao cay (tinh tir mat dat
1én dén dinh 14), s6 14 trén cay rau, chiéu dai va chiéu
rong la dugc thu thap vao thoi diém 30 ngay sau khi
gieo. Chi tiéu sinh khdi cdy rau xa lach duoc thu
thap vao thoi diém thu hoach (30 NSKG) bang cach
can trong luong rau tuoi/chéu va trong lugng khod
clia rau xa lach dwoc xac dinh bang cach sy rau ¢
105°C trong 24 gio.

Bing 4. Loai phan, liéu lwgng va thoi gian bén phan cho ciy xa lach trong thoi gian thi nghi¢m

Téng lwong phan bén khuyén cdo Bén lot Bén thic (%)
Loai phin (kg/ha) (%) bot 1 Dot 2 Dot 3
(B3NTKG) (7NSKG) (14 NSKG) (21 NSKG)
Ure 239 0 25 25 50
Supper lan 313 100 0 0 0
KCI 83,3 25 25 25 25

Ghi chu: NTKG: ngay truoc khi gieo, NSKG: ngay sau khi gieo

2.4. Xirly sb ligu

Céc s liéu dugc théng ké trén bang tinh Excel
va phén tich ANOVA theo ki€m dinh Tukey's test
bang phan mém MINITAB 16.2.

3. KET QUA VA THAO LUAN

3.1. Hign trang xir Iy nwéc thai ham i biogas
tai tinh So6c Trang va thanh pho Can
Tho

Két qua khao sat hién trang xtr 1y nuréc thai ham
u biogas cta 26 ho chan nuoi trén dia ban tinh Soc
Trang va thanh phé Can Tho cho thdy véan dé xu ly
chat thai ham u biogas chua dugc quan tim tai cac
hé chan nudi (Hinh 1). Viéc xa tryc tiép nudc thai
him u ra song rach 1a bién phap dugc nhiéu ho lya
chon (chiém ty 1& 76,92%) vi thuan tién va khong
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t6n chi phi. Chi ¢6 7,69% sb ho khao sat cho nudc
thai ham u biogas trir lai trong muong/ao gia dinh
nhung chua xac dinh duge cach xur 1i. Mot ty 1€ nho
s6 ho khao sét (3,85%) bom nudc thai 1én by dé dat
gitp loc sach nudc hodc bom tryc tiép nudc thai lén
dé tudi cho cay. Piéu luu ¥ 14 ¢o t6i 7,69% ho khao
sat chira nugc thai biogas lai trong cac muwong/ao
ling gia dinh dé tudi cho cay trong. Két qua nay
ciing twong ty nghién ciru ciia Hong va Liéu (2012),
phan 16n cac ho chin nudi déu thai nuéc sau him
biogas ty do ra méi truong trong hoic gan khu vuc
chan nuéi nén kha nang gy 6 nhiém moéi truong 1a
kha cao. Do d6, bién phap xtr Iy hoac tan dung triét
dé nguon nuéc thai nay dé trién khai trong cac ho
chan nuéi heo véi quy mo vira va 16n dé giap han
ché 6 nhiém méi truong 14 rat can thiét.

B Thai tryc tiép ra song

B Chra lai trong muong, ao
Chira lai trong ao dé tuéi cay
Tudi tryc tiép cho ciy

O Bom nudc thai d6 1én bd bo

Hinh 1. Hi¢n trang xir Iy nwéc thai hAm i biogas ¢ 2 diém khao sat
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3.2. Chit lugng nwéc thii him i biogas

Mau nude thai tir ham U biogas dwgc phan tich
thanh phan VSV, céac théng sé 6 nhiém va thanh
phan céc chat co ban trong nudc thai nham danh gia
mirc 4§ 6 nhiém va thanh phan dinh dudng trong
nude thai ham U biogas, dong thoi dua ra cac giai
phap diéu chinh néu can thiét.

3.2.1. Thanh phan VSV gdy hai trong nuée thdi

ham i biogas

Két qua phan tich cic VSV giy bénh gom E.
coli, Coliform va Salmonella dugc trinh bay trong
Bang 5 cho thay cac mau nudc thai duoc danh gia 1a
¢6 chira cac VSV gy bénh nay ¢ cac mat s6 khac
nhau. Trong d6, mau nuéc thai biogas & quan Cai
Ring, thanh phé Can Tho c6 mat sé E. coli 1a
4,22x10° MPN/100 mL, mat s Coliform la
1,98x10° MPN/100 mL, nhung khong chira vi
khuan Salmonella.

Nguoc lai, miu nuéc thai thu & huyén My
Xuyén, tinh S6¢ Trang c¢6 ham lugng cac vi sinh gdy
bénh thdp hon véi mat s vi khuan E. coli 1a
9,75x10! MPN/100mL, Coliform 8,23x10°
MPN/100mL va khéng phat hién vi khuan
Salmonella. C6 thé thay rang ca 2 mau nudc thai thir
nghiém c6 chira vi khuan E. coli va Coliform vuot
ngudng cho phép theo quy dinh cua QCVN 62-
MT:2016/BTNMT danh cho nudc thai biogas xa ra
ngudn nuéc khong ding cho ngudn cung cap nudc
sinh hoat.

Nhu vay, ca 2 mau nude thai biogas dugc danh
gia trong nghién clru nay co6 thanh phan sinh hoa deu
khong dat tiéu chudn xa ra ngudn nudc cung cip
nudc sinh hoat. Tuy nhién, do quan Cai Rang la dia
diém thuan tién trong viéc thu mau nén mau nudc
thai him U biogas thu & quan Cai Rang dugc chon
dé dung cho cac nghién ciu tiép theo.

Biang 5. Thanh phan vi khuin giy hai E. coli,
Coliform, Salmonella trong nwéc thai
ham 1 biogas

MAu nuéc thai

Vikhuin Pon vi biogas

Cin Tho Séc Triing
E. coli MPN/100 mL  4,22x10*  9,75x10*
Coliform MPN/100 mL  1,98x10°  8,23x103
Salmonella  CFU/mL KPH KPH

Ghi chii: KPH: khong phdt hién

Két qua nghién ctru nay phu hop véi cac két qua
nghién ctru ciia Hong va Liéu (2012) cho thdy mat
s6 vi khudn Coliform trong nu6c thai diu ra cia hdm
U biogas 1a 10" MPN/100 mL vugt ngudng an toan
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cho phép theo quy dinh cia QCVN 62-
MT:2016/BTNMT. Tuong tu, Vi va ctv. (2020) cho
thdy thanh phan vi khuan E.coli trong mau nudc thai
biogas ¢ cac h9 chan nuéi dao dong tu 6.000
dén90.000 MPN/100 mL, trong khi mat s vi khuan
Coliform dao dong tir 12.000 dén 16.000 MNP/100
mL déu vuot ngudng an toan cho phép theo quy dinh
cua QCVN 62-MT:2016/BTNMT danh cho nudc
thai biogas xa ra ngudn nudc khong ding cho ngudn
cung cip nudc sinh hoat. Khi so v6i quy chuan ki
thuat qudc gia vé& chat luong nudc mat quy dinh
nudc dung cho muc dich tudi tiéu (QCVN 08-
MT:2015/BTNMT (Cot B), cac mau nudc thai nay
khong dat tiéu chudn dé c6 thé tudi truc tiép cho cay
trong, do d6 can nghién ctru xir Iy cac VSV gay bénh
nhu E. coli, Coliform trong nu6c thai ham  biogas
trude khi dung cho tudi tiéu.

3.2.2. Thanh phan dinh dwéng trong nuée thai

biogas

Két qua Bang 6 cho thiy ham luong dudng chat
trong chat thai ham u biogas cao hon rat nhidu (~ 3
14n) so v6i quy chuén chét lugng nudc thai vé COD,
BOD, TSS (QCVN 62-MT:2016/BTNMT). Trong
d6, thanh phan chit rin lo limg cao gip 4,45, nhu
clu oxy héa hoc COD vuot 2,86 lan, nhu ciu oxy
sinh hoc vuot 2,24 so v6i tidu chuin cho phép
(QCVN 62-MT:2016/BTNMT). Bén canhkét qua
phan tich ciing cho thdy ngudn dinh dudng trong
nude thai biogas kha cao, trong d6, dam tng s6 va
lan tong sb trong nudce thai ham u biogas cao hon so
v6i quy dinh trong tiéu chuan lan luot 1a 1,5 va 7
lan. Ngoai ra, trong nudc thai hAm 1 biogas con ¢
c4c thanh phan dinh dudng da, trung va vi lvong nhu
NHs*, NOs, PO4*, Ky, K hoa tan, Ca, Mg, Fe, Zn,
Cu,... Tuy nhién, khong phat hién ham luong cac
kim loai ning nhu Pb va Cd trong mau nudc thai
ham u biogas.

Két qua nay phu hop voi nghién ciru ctia Nga va
ctv. (2014), nuéc thai dau ra ciia ham 4 biogas
khong du tiéu chudn thai vao méi truong véi gia tri
PO,*, N-NO3z va N-NH,* dao dong 1an luot khoang
37,2-51,1 mg/L, 0,30—-1,14 mg/L va 105,6 —217,9
mg/L va COD khoang 464 ,4—2.552,1 mg/L. Do do,
viée truc tiép xa thai ngudn nudc nay vao thuy vire
tiép nhan s& c6 nguy co gy 6 nhiém ngudn nudc,
suy giam chit luong méi trudng cua ngudn tiép
nhan. Trong d6, nguy co gy ra hién tuong phu
dudng ngudn nudce la rat 1on va mat sb vi khudn
Coliform cao 1a mdi nguy hiém cho sirc khoe con
ngudi va vat nudi. Tuy nhién, ham lugng dinh
dudng trong nude thai him u biogas kha cao, do d6
c6 thé tan dung dé 1am ngudn dinh dudng cho cac
dbi tuong khac, dic biét 1a dat va cay trong (Nga va
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ctv., 2014; Viét va ctv., 2017). Pay cling co thé 1a
ngudn dinh dudng tiém ning dung 1am phan hitu co
vi ham lugng dinh dudng kha cao va khong chira cac
kim loai nang. Tuong tu, nghién ctru ciia Koszel and
Lorencowicz (2015) cho thy nudc thai biogas chira
nhiéu nguyén t6 dinh dudng cho cay trong, dong
thoi khong c6 kim loai nang va c6 thé duoc xir li dé
tai st dung nhu phan boén cho dit va cdy trong.
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Nhiéu nghién ciru d3 tai st dung thanh cong nudc
thai hAm 1 biogas cho cdy linh ling, cy bép va cac
cdy ngii cde khac thay thé mat phan phan bon hoa
hoc nham tiét kiém chi phi san xuit cho nong dan
(Ortenblad, 2002; Rodhe et al., 2006; Smith et al.,
2007; Moller & Stinner, 2009; Pertiwiningrum et
al., 2017; Sigurnjak et al. 2017).

Béang 6. Thanh phan hoa, 1y va sinh hoc ciia nwéc thai biogas dwec thu thap ¢ quan Cai Riing, thanh

phé Can Tho

STT Chi tiéu Pon vi Chi tiéu TCVN-2016*
1 pH - 7,37 55-9,0
2 COD mg/L 860 300
3 BOD mg/L 224 100
4 TSS (chét rén lo limg) mg/L 667 150
5 N tong sb mg/L 220 150
6 P tong sb mg/L 41,9 6
7 N-NH,* mg/L 6,65 -
8 N-NOz mg/L 4,81 -
9 Carbon % 0,01 -
10 P-PO*> mg/L 19,4 -
11 K* hoa tan mg/L 85,6
12 K tong s6 mg/L 111 -

Nguyén t6 vi lwong -
13 Mg mg/L 32,1 -
14 Ca mg/L 54,4 -
15 Fe mg/L 0,170 -
16 Zn mg/L 0,049 -
17 Cu mg/L 0,053 -
Kim logi ngng
19 Chi (Pb) mg/L KPH -
20 Cadmium (Cd) mg/L KPH
21 Vi khuan hiéu khi CFU/ml 9,7x10° -

Ghi chi: KPH: Khong phat hién, QCVN 62-MT:2016/BTNMT

3.3. Ham lugng dinh dwdng cia cac cong
thirc phdi tron giira bi bun mia va nuwée
thai hAm i biogas

Két qua phan tich thanh phan dinh dudng ctia ba

cong thire phdi tron cho thiy 4m do, pH va chit hiru
co cua 3 cong thirc nay déu dat tiéu chuén quy dinh
d6i v6i phan hitu co va c6 sy khac biét ¥ nghia thong
ké (p<0,05) khi so sanh gitra ba cong thirc phdi tron
v6i nhau. Trong d6, nghiém thirc c6 ty 18 phdi tron
ba bin mia cang cao gitp gia ting ham lwong chét
hiru co, N, P téng s6 va hiru hidu (Bang 7). So véi
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tiéu chuan Viét Nam vé phan hitu co (nghi dinh
108/2017/NB-CP), am d9, pH va chét hitu co cia ca
3 cong thirc phdi tron déu dat va vugt trén mirc quy
dinh. Tuy nhién, tong NPK cac dang & ca 3 cong
thirc phéi tron déu chua dat yéu cau (< 15), dic biét
12 ham luong dam ciia cong thirc phdi tron. Do ham
lwong cac chat dinh dudng trong ca 3 cong thirc phdi
tron khong qua chénh 1éch nén dé t6i wu hoa luong
nudc thai biogas dugc tai xir 1y, cong thirc phdi tron
theo ty 18: 30% xi than hip thu nudc thai + 70% ba
bun mia (w/w) duge liwa chon cho quy trinh san xuét
phan hitu co vi sinh hoan chinh ¢ giai doan sau.
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Béng 7. Ham lwong dinh duéng ciia cac cong thirc phdi tron giira xi than hap thu nwéc thai biogas va

ba bun mia

Ty 18 phoi tron: xi than hap phu nwéc thai Nghi dinh
STT  Chi tiéu Pon vi biogas (%) + bi bun mia (%) 108/2017/N
30:70 (w/w) 20:80 (w/w)  10:90 (w/w) b-CP
1 Am do % 25,12 26,5 26,72 <30
2 pH - 6,682 6,49° 6,46° >5
3 Chét hiru co % 34,7° 36,72 37,48 >20
4 N-hiru hi¢u % 0,0632 0,075% 0,075% -
5 N tong sb % 1,02° 1,252 1,302 -
6 P- hu’u hleu % 1,69¢ 2,03° 2,278 -
7 P tong s6 % 4,17°¢ 4,63° 5,318 -
8 K-trao dbi % 0,7352 0,619° 0,563 -
9 K téng s6 % 1,842 1,55P 1,41° -
Tdng NPK céc dang 9,518 10,154 10,982 > 15,0

Ghi chii: Cdc chi tiéu phan tich theo tiéu chudn Viét Nam vé phdn hitu co vi sinh (Nghi dinh 108/2017/ND-CP)

3.4. Ham lugng dinh dudng clia phan hitu co
dang ran thanh pham sau khi bo sung
dinh dudng

Sau khi danh gia vé thanh phan dinh dudng ctia
céc cong thie phdi tron voi nhidu ty 18 phdi tron
khac nhau gitra xi than hip thu dinh dudng tir nudc
thai biogas va bd bun mia & muc 3.3 cho thdy cac
cong thire phdi tron nay chua dat tiéu chuan vé dinh
dudng dam, lan va kali theo Nghi dinh
108/2017/NB-CP, do vy cong thirc phéi tron véi ty
1¢ phéi tron chira 30% xi than hap thu nudc thai +
70% ba bun mia duoc chon dé tiép tuc cai thién
thanh phdn dam nham cho ra dang phan hitu co
thanh pham. Viéc bd sung 16,7% (w) lugng bot ca
vao nguyén liéu phdi tron 1am ting ham lugng dam,
ddng thoi bd sung cac chung vi khuan c6 loi nhu hoa
tan 1an, cb dinh dam, hoa tan silic & mat sé 107
CFU/g nham gia ting chat lugng phan bon hitu co.
Két qua danh gia cac thanh phan dinh dudng cua
PHCR sau khi b sung luong bot ca dugce trinh bay
trong Bang 8 cho thiy thanh phan dinh dudng, dic
biét 1a dam tong s ciia PHCR thanh phim theo cong

thire phéi tron nhu trén da dat cac tiéu chudn Viét
Nam theo nghi dinh 108/2017/NB-CP vé phén hiru
co. Cu thé, chét hiru co dat 44,5% vuot mic quy
dinh (20%), N tong sd, P hitu dung va K trao do6i déu
cao hon so vdi ti€u chuan. Mat s6 VSV ¢6 loi nhu
¢ dinh dam, hoa tan 1an va hoa tan silic cling dat
mirc quy dinh (10° CFU/g). Trong do, cac yéu t6 han
ché nhu kim loai ning 14 asen, thity ngan va vi khuan
Salmonella va E.coli déu khong phat hién, chi va
cadimi chi phat hién v6i ham lugng thap va dat tiéu
chuén QCVN 62-MT:2016/BTNMT.

Nhu vay, PHCR duogc tao ra tir qua trinh tai su
dung nudc thai ham u biogas bang cach cho hap thu
Vv6i xi than, tron voi ba bun mia, bot ca va bd sung
vi khuan c6 lgi cho dat va cdy trong da dat duoc cac
tiéu chuan dinh dudng theo ding quy dinh, tuy nhién
cling can ¢6 nhiing danh gia vé hi¢u qua cia phan
hitu co ran thanh pham nay 1én sinh truéng va nang
suat mot sb loai cay trong. Vi vay, PHCR duoc tiép
tuc khao sat dé danh gia hiéu qua trén sinh trudng
va nang sudt cua rau xa lach ¢ didu kién nha luéi.

Biang 8. Ham lwgng dinh dwdng ciia phan hiru co ran thanh pham

STT  Chi tiéu Pon vi PHCR Nghi dinh 108/2017/ND-CP
1 Amdo % 29,7 <30
2 pH - 7,46 >5
3 EC mS/cm 24,1 -
4  Chat hitu co % 44,5 >20
5 N-hitu hiéu % 0,558 >20%*
6 N téng sb % 2,81 -
7 P hitu hiéu % 2,92 > %
8 P téng $b % 5,00 > 2%
9 K hitu hiéu % 2,83 -

10 K tong sd % 5,55 > 2%
Trung luong, vi luong 19,67 -
11 Magie (Mg) % 0,639 -

164



Tap chi Khoa hoc Trirong Pai hoc Can Tho

Tap 58, S¢ 3B (2022): 158-169

STT  Chi tiéu Pon vi PHCR Nghi dinh 108/2017/ND-CP
12 Canxi (Ca) % 7,68 >5
13 Sit (Fe) % 1,62 >50%
14 Ddng (Cu) mg/kg 83.5 >50%*
15 Kém (Zn) mg/kg 271 >50%
16  Natri (Na) % 0.229 >5

Vi sinh -
17 Vi khuan hiéu khi CFU/g 3,93 x 10° > 106
18 Vi khuin ¢6 dinh dam CFU/g 3,65 x 10° >10°
19 Vi khuin hoa tan lan CFU/g 8,16 x 10° > 10°
20 Vi khuan hoa tan silic CFU/g 2,97 x 10° >10°

Yéu 16 han ché -
21  Arsen (As) mag/kg KPH <10,0
22 Chi (Pb) mg/kg 39.9 <200
23 Cadmium (Cd) mg/kg 2.64 <5,0
24  Thuy ngan (Hg) ma/kg KPH <20
25 Vi khuan Salmonella MPN/g KPH 0
26 Vi khuin E.coli MPN/g KPH <1,1.10°

*Ghi chii: PHCR: phdn hitu co vi sinh ran, KPH: Khéng phdt hién, NP 107/2017/ND-CP: tiéu chuan Viét Nam vé phdn

hitu co.

3.5. Hiéu qua ciia phan hiru co ran tir ba bun
mia va xi than hap thu nwéc thai ham i
biogas 1&n sinh trwdmg va ning suit ciy
rau xa lach & diéu Kién nha luéi

Két qua khao sat anh huong caa PHCR 1én sinh

truong cla cay xa lach cho thay PHCR c6 tac dung
kich thich sinh truéng va lam ting ning suét ciy xa
lach thong qua viéc kich thich gia tang cac chi tiéu
néng hoc va sinh khéi twoi cay xa lach. Nhin chung,
cac nghiém thtic ¢6 bon PHCR cho sinh trudng va
nang suat cao hon ¢6 y nghia théng ké so véi nghiém
thirc khong bd sung PHCR.

3.5.1. Sinh truong Cua rau xa lach

Két qua vé hiéu qua caa PHCR 1én chiéu cao than
clia rau xa lach ¢ diéu kién nha ludi ¢ thoi diém 30
ngay sau khi gieo cho thay cic nghiém thiic bén
giam 25% NPK déu c6 tac dong dén sinh truong coa

rau xa lach va khac biét co y nghia thong ké so véi
nghiém thtrc ddi chimg bon 100% NPK (Bang 9).
Céc nghiém thirc bon giam 25% NPK c6 bo sung tir
3 tan/ha dén 5 tin/ha PHCR tac dong giup gia ting
cac chi tiéu nong hoc cua rau xa lach, khac bi¢t cé y
nghia thong ké so véi dbi ching bon 100% NPK
(p<0,05). Trong d6, nghiém thirc bon 75% NPK két
hop 5 tin/ha PHCR cho chiéu cao cdy cao nhit (22,2
cm), khac biét c6 y nghia théng ké (p<0,05) voi
nghiém thtre dbi ching bon 100% NPK va 75%
NPK (lan luot 14 14,7 va 12,6 cm). Dac biét, nghiém
thirc bon két hop 1 tn/ha PHCR va giam 25% NPK
da cho thay xu hudng gia ting chidu cao cay, sb 14
va dai 14 trén rau xa lach so voi ddi ching mic du
nghiém thirc nay khac biét khong c6 ¥ nghia thong
ké (p>0,05) khi so sanh vai nghiém thirc khong bon
phan hitu co ran (100% NPK va 75% NPK).

Bing 9. Anh hwéng cac mirc phan bén hiru co rin khic nhau 1én mét s6 chi tiéu nong hoc ciia ciy xa
lach & thoi diém 30 ngay sau khi gieo ¢ dieu Kién nha lwoi

Nghiém thirc Chiéu cao ciy (em) S014(14) Daild(cm)  Réng li (cm)
100%NPK (110N-50P,0s-50K20) 14,7 6,40 9,082 5,682
75% NPK 12,6¢ 6,33 9,66" 3,36"
75% NPK + 1 tAn/ha PHCR 16,40 7,132 11,8% 6,39?
75% NPK + 2 tAn/ha PHCR 15,7¢d 6,33° 10,8 5,712
75% NPK + 3 tAn/ha PHCR 20,72 8,27% 13,62 7,262
75% NPK + 4 tAn/ha PHCR 18,82¢ 7,3320c 11,4 5,60?
75% NPK + 5 tAn/ha PHCR 22,28 8,60° 13,92 6,732
F * * * *
CV (%) 20,6 15,2 17,3 20,0

Ghi chi: PHCR: phdn hitu co vi sinh ran, * khéc biét y nghia 6 mirc 5%, NSKG: ngay sau khi gieo. Trong cung mot cgt,
cac chit s6 co mau ty theo sau giong nhau thi khong khac biét co y nghia thong ké ¢ mirc 5% theo phép thir Tukey's test.
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Déi véi chi tiéu sb 14 rau xa lach tai thoi diém 30
ngay sau khi gieo cho thiy nghiém thtrc bon b sung
5 tAn/ha PHCR cho sé 14 cao nhét (8,60 14) va khac
biét c6 y nghia thong ké (p<0,05) khi so sanh véi
nghiém thirc d6i chimg st dung 75% NPK (6,33 14)
va 100% NPK (6,4 12). Cac nghiém thirc c6 b sung
PHCR gia tang tir 1, 2, 3 va 4 tin/ha ¢6 xu hudng
lam gia tang s 14 so v6i nghiém thirc d6i ching chi
bén phén héa hoc.

Dang Iuu y 1a phan hitu co rn gitp 14 rau xa lach
¢6 dién tich 16n hon thong qua kich thich ting chiéu
dai va chiéu rong 14 xa lach. O thoi diém thu hoach
(30 NSKG), tét ca cac nghiém thirc bon 75% NPK
két hop véi cac mirc phan bon PHCR khac nhau déu
cho chiéu dai va chiéu rong 14 16n so véi nghiém
thirc di chimg chi bon phan NPK va véi cac liéu
luong phan hitu co khac nhau déu cho khuynh
hudng 14 16n hon so v6i nghiém thirc d6i chung chi
bon 100%NPK, nhung khac biét khong y nghia
théng ké (p<0,05).

3.5.2. Sinh khoi twoi va khé ciia rau xa lach

Két qua vé hiéu qua cia PHCR 1én sinh khéi tuoi
va kho cta rau xa lach ¢ thoi diém 30 ngay sau khi

70 - )
® Sinh khoi tuoi
60 -
50 1
j=
‘(j::c-
© 40 -
=0
-g 30 4 24,54
=
2 904 15,6¢
£
5 10 A
o3 1,61%® 9,0
S 0
100% NPK

PHCR

Két qua nghién ctru nay tuong tu Véi cac nghién
ctru khac trén cdy rau gitp tan dung ngudn nuéce thai
him 1 biogas 1am phan bon va di cho thay hiéu qua
kich thich sinh truéng va gia ting ning suét rau.
Nghién ctu cta Duyén va ctv. (2011) trén cdy xa
lach, nhom tac gia da sir dung vat liéu xi than hip
thu nuoc thai biogas 1én sinh truéng va ning suat
rau xa lach trong chau trong trong nha ludi cho thay
da kich thich sinh truong cay xa lach va lam ting

@ Sinh khdi kho
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gieo duoc trinh bay trong Hinh 3 cho thiy cac
nghiém thirc ¢6 bé sung PHCR gitip gia ting sinh
khéi tuoi rau xa léch tir 1,5 dén 2,3 1an so véi céc
nghiém thirc chi bon phan hoa hoc va khac biét co y
nghia thong ké (p<0,05). Trong d6, nghiém thirc bon
bd sung 5 tdn/ha PHCR cho sinh khéi twoi dat cao
nhét voi 55,7 g gitip gia tang 127% khbi lugng twoi
rau xa lach so v&i nghiém thirc bon 100% NPK theo
khuyén céo. Cac nghiém thirc bo sung 1, 2, 3 va 4
tan/ha PHCR déu lam tang khéi lwong tuoi rau xa
lach so v6i ddi chimg bon 100%NPK theo khuyén
cao va dao dong tur 48 — 95%.

Xu hudng twong ti ciing twong ty cho sinh khdi
kho cua rau xa lach. Cac nghiém thirc c6 bd sung
PHCR déu cho sinh khéi kho cao hon, dao dong tir
2,29 dén 2,99 g so véi chi bon phan hoa hoc (Hinh
3). Trong d6, nghiém thirc bon 75% NPK két hop 3
tan va 5 tan/ha PHCR cho sinh khéi khé cao nhét
(lan luot 2,93 g va 2,99 g), khac biét c6 y nghia
thdng ké (p<0,05) so véi ddi ching chi bén phan vo
CO.

75% NPK  75%N + 1 tdn 75%N + 2 tn 75%N + 3 tin 75%N + 4 tdn 75%N + 5 tn
PHCR

PHCR PHCR PHCR

Nghiém thirc
Hinh 3: Sinh khéi twoi va sinh khéi khé ciia xa lach & cac nghiém thire thi nghiém
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sinh khdi twoi lic thu hoach cao hon so véi ddi
ching chi bon phéan hoa hoc. Cu thé 1a bo sung than
hip thu nu6c thai ham u biogas di lam ting chiéu
dai 14, chiéu rong 14 va sinh khéi tuoi cdy cai da dan
dén 1am tang nang suat xa lach tir 47,4-155% so voi
dbi ching chi bon phan hoa hoc theo khuyén cao.
Diéu nay ching té rang vat liéu than qua hap thu
nudéce thai biogas co thé duoc tai str dung lam ngudn
phan bon cho cdy trdng, dong thoi giam thiéu 6
nhiém méi trudng.
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Ngoai ra, nghién ctru cia Ai & Duy (2006) cho
thiy bon 30 tin phan hitu co vi sinh/ha cho rau
mudng gitip dat ning suat cao va ham luong nitrate
tich lity trong than thap. Tuan (2008) chimg minh
viéc bon 10 tan phan hitu co vi sinh/ha va 50% NPK
theo khuyén cio trén ciy mong toi cho ning suat
twong duong vai nghiém thicc bon 100% phan hoa
hoc. Gan déy, nghién ctru cia Phuong (2018) cho
thiy bon két hop 5 tan/ha phan hitu co vi sinh tir bun
thai thiy san phéi tron véi ba bun mia két hop voi
phan hoa hoc cho ning suit bi dao dat 39,01 tan/ha
cao hon so v6i nghiém thirc bon theo nong dan va
theo khuyén cao 100% NPK. Twong tu, nghién ciru
cia Hiru. (2020) ciing cho thay bon phan cho dwa
leo vai liéu lugng 140N- 100P205-90K20 (kg/ha) c6
bd 'sung phén hiru co vi sinh 2 tan/ha lam ting ning
SUAt o v6i nong dan khong bd sung phan hitu co vi
sinh, qua do lgi nhuan thu dugc cling ting 1én
11,4%.

Trén cac ddi twgng ciy trong khac, cac két qua
nghién ciru trude ddy cho thay viéc tan dung ngudn
nudc thai biogas 1am phén bon gitp gia ting nang
Suét cay tréng, giam luong phan bon héa hoc, dong
thoi gitp cai tao mot s dic tinh dit. Nghién ciru cia
Linh va Guong (2013) da cho thay nudc thai biogas
duoc sir dung nhu phan hiru co dang long, khi tudi
cho cay bap thay thé cho phan héa hoc giup cay bép
tang chiéu dai trai va duong kinh trai nén két qua
dua dén tang khéi luong trai va tao ra nang sudt trai
tuong duong vai nghiém thie bon phéan hoa hoc du
dugc cung cap lwong dam thap hon. Tuong tw, Thao
va ctv. (2017) ching minh rang sir dung nudc thai
biogas 35 L/m? v4i ham lugng dam 75% giup duy
tri ning suat bip twong duong véi nghiém thirc bon
phan héa hoc theo khuyén cao, dong thoi giam chi
phi dau vao cho néng dén. Trén cay dua héu, linh
lang, cdy bap va cac cdy ngll cbe khéc, cac nghién
cltu & cac nude ciing cho thay sir dung phan bon cac
dang long hay ran tir nuée thai ham u biogas c6 thé
thay thé hoac giam thleu mot phan phan bén hoa hoc
nhung van cho ning suit twong duong hodc cao hon
so voi nghiém thic bon phan theo khuyén cao
(Ortenblad, 2002; Rodhe et al., 2006; Smith et al.,
2007; Moller & Stinner, 2009; Alburquerque et al.
2012;  Koszel &  Lorencowicz,  2015;
Pertiwiningrum et al., 2017; Sigurnjak et al., 2017).

Qua két qua nghién ctru nay cho thiy bén 82,5N
—37,5P,05 — 37,5K,0 (kg/ha) va 1 tin/ha phén hitu
co ran gitip gia ting trong luong tuoi ciia rau xa lach
& nha ludi 16n 47,4% trong diéu kién nha luéi so véi
dbi chimg bon 110N — 50P,0s — 50K,0, xu hudng
nay tang khi tang luong phan hitu co vi sinh 1én 5
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tan/ha gitp ting ning suit xa lach 127%. Nhu vy,
két qua trong nghién ciru nay tiép tuc khing dinh
hiéu qua cua viéc tai sir dung nudc thai ham u biogas
thong qua viéc cho xi than hap thu nuéc thai, két hop
véi ba bun mia, bt ca va cac chuang vi khuan c6 loi
cho cay trong dé tao thanh PHCR gitp ting sinh
trudng va ning suat cua ciy rau xa lach. Nhu vay,
day 14 co so dé tiép tuc cac nghién ctru danh gia hiéu
qua cia PHCR ddi voi cay trong trong diéu kién
ngoai dong, trén nhidu dbi tuong ciy trong khac va
giam thém cac muc phan bon NPK gop phan giam
chi phi dau vao, gia tang loi nhuan cho néng dan
trong qua trinh canh tic rau va cac cdy trong khac
theo hudng bén vimg va an toan.

4. KET LUAN

Phan 16n nuéc thai hAm biogas tai cac hd chan
nudi & tinh Soc Trang va thanh phd Can Tho xa truc
tiép ra moi truong ma chuwa xur Iy hay tan dung lam
nguon dinh dudng cho dét va cay trong dan dén ap
luc 1én hé sinh thai va giy 6 nhiém méi truong.
Nghién ctru di cho thay nudc thai ham u biogas c6
thanh phan dinh dudng da dang va ham luong dudng
chat (dam, 1an, kali...) thich hop dé tai s dung lam
phan bon hiru co. Ty 1& phéi tron 30% xi than hap
thu nuéc thai ham i biogas + 70% ba bun mia (w/w),
¢6 bd sung 16,7% bot ca va cac VSV ¢o loi di tao
ra phan bén hiru co dang rén c6 thanh phan dinh
dudng dat tiéu chuan quy dinh vé phan hitu co vi
sinh theo tiéu chuan qudc gia cho phan bon hitu co
truyén thong. Sir dung PHCR tir 1 dén 5 tan/ha lam
tang sinh truong va ning suat ciy cai xa lach tir 48,6
dén 127%, dong thoi giam dwoc 25% NPK so véi
khuyén cao. Diéu nay s& gop phan tai sir dung ngudn
chét thai (nudc thai hAm u biogas, xi than, bd bun
mia), giam thiéu 6 nhidm mai trudng tao ngudn dinh
dudng dau vao cho canh tac cdy trong va gia ting
thu nhap cho nong déan, hudng téi phat trién nong
nghiép bén vimg. Tuy nhién, viéc danh gia hiéu qua
ciia PHCR tir nuéc thai ham u biogas 1én cac ddi
tugng cdy trong khac nhau trong diéu kién ddng
rudng va cac muc giam phan NPK hoa hoc 14 can
thiét dé c6 co so khuyén céo hop li cho timg ddi
tuong cay trong.

LOI CAM TA

Nghién ctu dugc thuc hién véi sy tai trg kinh
phi ctia B6 Gido duc va Dao tao thong qua dé tai cap
o: “Nghién ciru quy trinh san xudt phdan bén hiru
co dang 1ong va rdan tir mede thai biogas tai ving
Pong bang séng Ciru Long” ma sb B2020-TCT-10
do Trudng dai hoc Can Tho quan 1y nam 2020-2022.



Tap chi Khoa hoc Trirong Pai hoc Can Tho

TAI LIEU THAM KHAO

Ai, TN. & Duy, L.P. (2006). Hiéu gud phan hiru co -
vi sinh [én sinh truong, nang sudt va phim chit
rau mudng (Ipomoea aquatica Forssk) tai Phung
Hiép, Hau Giang, 2006. Luan vin tét nghiép Ky
su Trong trot, Khoa Nong nghiép, Truong Dai
hoc Can Tho

Alburquerque, J. A., de la Fuente, C., Campoy, M.,
Carrasco, L., Najera, I., Baixauli, C., Caravaca,
F., Roldan, A., Cegarra, J., & Bernal, M. P.
(2012). Agricultural use of digestate for
horticultural crop production and improvement
of soil properties. Europ. J. Agronomy, 43, 119-
128. https://doi.org/10.1016/j.eja.2012.06.001

Ba, T. T.,Ba, T. T. K., & Cuc, P. H. (1999), Gido
trinh trong rau. Trudng Pai hoc Can Tho.

Diing, N. Q. (2011). Khao sat nguroi sur dung khi sinh
hoc 2010 — 2011. Chuong trinh khi sinh hoc cho
nganh chdn nu6i Viét Nam 2007 — 2012. Ha Noi.

Duyén, H. T. M., Chiém, N. H., Nam, P. T., & Hung,
N, N. (2012). Anh huéng ciia bon than hép thu
nudc thai biogas dén sy phat thai NH3 va sinh
trudng cua xa lach. Tap chi Khoa hoc Truong
Dai hoc Can Tho, 18b, 193-202.

biép, C. N., & Thién, T. M. (2012). Anh huéng cua
phan hitu co vi sinh san xuét tir chét thai ao nudi
¢4 tra dén nang sudt bip lai (Zea mays L.) tréng
trén dét phu sa nong truong Séng Hau, thanh phd
Can Tho.

Giang. (2017). Lam dung phdn bon héa hoc va thuoc
bio vé thuc vdt trong san xudt néng nghiép.
https://dienbientv.vn/tin-tuc-su-kien/kinh-
te/201704/dien-bien-lam-dung-phan-bon-hoa-
hoc-va-thuoc-bao-ve-thuc-vat-trong-san-xuat-
nong-nghiep-5529127/.

Hong, N. T., & Liéu, P. K. (2012). Panh gi4 hiéu
qua xir Iy nudce thai chan nubdi lon bang him
biogas quy mé ho gia dinh & Thira Thién Hué.
Tap chi Khoa hoc, Pai hoc Hué, 73(4),83-91.

Hitu, T. N. (2020). Anh huéng cia bd sung voi va
phan hitu co vi sinh dén nang suit va hiéu qua
kinh té cua trong dwa leo (Cucumis sativus L.)
trén dét phén tai huyén Vi Thay, tinh Hau Giang.
Tap chi Néng nghiép va Phat trién néng thon,
23, 49-58.

Koszel, M., & Lorencowicz, E. (2015). Agricultural
use of biogas digestate as a replacement
fertilizers. Agriculture and Agricultural Science
Procedia, 7, 119-124.
https://doi.org/10.1016/j.aaspro.2015.12.004

Linh, T. B., & Guong, V. T. (2013). Anh huéng cua
phan hu’u co dén kha nang giit nude va do bén
chu triic cua dat trong cay an trai, cay ti€u va rau
méu & ddng bang song Ciru Long, Binh Duong
va ba Lat. Tap chi Khoa hoc Truong Dai hoc
Can Tho, 25, 208-213.

168

Tap 58, S¢ 3B (2022): 158-169

Moller, K., & Stinner, W. (2009). Effects of different
manuring systems with and without biogas
digestion on soil mineral nitrogen content and on
gaseous nitrogen losses (ammonia, nitrous
oxides). European Journal of Agronomy, 30, 1-
16. https://doi.org/10.1016/j.eja.2008.06.003

N, P. V., Nga, B. T., & Izumi, T. (2015). St dung
nudc thai ti u biogas c6 vat liéu nap la phan heo
va beo tai tuong (Pistia stratiotes) canh tac cay 6t
(Capsicum frutescens L.). Tap chi Khoa hoc
Trwong Pai hoc Can Tho, 36, 35-40.

Nga, B.T., Chiém, N.H. & N, P.V. (2013). Cong
nghé thi & khi sinh hoc & néng thén Bong Bing
Séng Ciru Long. Tap chi Khoa hoc Truong Dai
hoc Can Tho, S6 28, 23-29.

Nga, B.T., Izumi, T. & Thuan, N.C. (2015). St dung
nudc thai mo hinh khi sinh hoc tréng cay van tho
(Tagetes patula L.). Tap chi Nong nghiép va Phat
trién Nong thon. 1:55-60.

Nga, B.T., Ngoc, N.T.N., & Thong, B.H. (2014).
Kha nang sinh khi cua béo Tai tugng va luc binh
trong thi 4 biogas. Tap chi Nong nghi¢p va Phat
trién Nong thon. Ki 2: 17 — 25.

Nghia, N. K., & Thu, T. T. A. (2017). Hiéu qua phan
hity hoat chét thudc trir sdu propoxur trong dat
cuia dong vi khuén Paracoccus sp. P23-7 ¢6 dinh
trong ba ca phé. Tap chi Khoa hoc Truong Dai
hoc Can Tho, 52, 31-40.
https://doi.org/10.22144/ctu.jvn.2017.121

Ortenblad, H. (2002). The use of digested slurry
within agriculture. Available from:
http://homepage2.nifty.com/biogas/cnt/refdoc/wh
refdoc/d9manu.pdf.

Pertiwiningrum, A., Budyanto, E. C., Hidayat, M.,
Rochijan, Soeherman, Y., & Habibi, M. F.
(2017). Making organic fertilizer using sludge
from biogas production as carrier agent of
Trichoderma harzianum. J. Biol. Sci, 17(1), 21-
27. https://doi.org/10.3923/jbs.2017.21.27

Phuong, N.T. (2018). Hiéu qua cta phan hitu co vi
sinh bun thai thiy san 1én sy sinh truéng va nang
Suét cy bi dao. Tap chi Khoa hoc Truong Dai
hoc Can Tho, 53, 19-24.

Rodhe, L., Salomon, E., & Edstrom, M. (2006).
Handling of digestates on farm level. Economic
calculations. JTI-rapport Landbruk & Industry
347, ISSN 1401-4963.

Sigurnjak, 1., Vaneeckhaute, C., Michels, E.,
Ryckaert, E., Ghekiere, G., Tack, F. M. G., &
Meers, E. (2017). Fertilizer performance of
liquid fraction of digestate as synthetic nitrogen
substitute in silage maize cultivation for three
consecutive years. Science of The Total
Environment, 600, 1885-1894.
https://doi.org/10.1016/j.scitotenv.2017.05.120


https://doi.org/10.1016/j.eja.2012.06.001
https://doi.org/10.1016/j.aaspro.2015.12.004
https://doi.org/10.1016/j.eja.2008.06.003
https://doi.org/10.22144/ctu.jvn.2017.121
https://doi.org/10.3923/jbs.2017.21.27
https://doi.org/10.1016/j.scitotenv.2017.05.120

Tap chi Khoa hoc Trirong Pai hoc Can Tho

Smith, K. A., Metcalfe, P., Grylls, J., Jeffrey, W., &
Sinclair, A., (2007). Nutrient value of digestate
from farm-based biogas plants in Scotland.
Report for Scottish Executive Environment and
Rural Affairs Department-ADA/009/06.
Available from:
http://www.scotland.gov.uk/Resource/Doc/1057/
0053041.pdf.

Suong, N. K., & Diing, N. L. (1997). San xudt khi
dot biogas bang ky thudt Ién men ky khi. Nha
Xuét ban Néng nghiép.

Taylor, W. 1., & Harris, B. (1965). Isolation of
Shigellae. Il. Comparison of plating media and
enrichment broths. American Journal of Clinical
Pathology, 44(4), 476-479.
https://doi.org/10.1093/ajcp/44.4_ts.476

Tuéan, Q. Q. (2008). Tén dung chat thai ao nuéi cd
tra va xdc ba thut vt dé san xudt phan hitu co vi
sinh cho canh tac rau an toan tinh Vinh Long.
Luén van thac si Khoa hoc Méi Truong. Pai hoc
Cén Tho.

Thao, N. P., Anh, N. T. L., Van, T. T. T., & Nga, B.
T. (2017). Nghién ctru st dung nudc thai biogas
tréng bép (Zea mays L.). Tap chi Khoa hoc

169

Tap 58, S¢ 3B (2022): 158-169

Truong Dai hoc Can Tho, 53, 53-64.
https://doi.org/10.22144/ctu.jvn.2017.141

Thao, N. P., Nga, B. T., & Phat, D.T . (2017).
Nghién ctu sir dung nudc thai biogas trong dua
leo (Cucumis sativus L.) quy m6 ndng ho tai tinh
Soc Tring. Tap chi Nong nghiép va Phdt trién
Noéng thon, 13, 31-38.

Vi, L. Q., Huyén, B. T. T., Tin, P. B., Hiéu, T. T.,
Thao, N. T. P., & Thang, N. V. (2020). Panh gia
hiéu qua xu 1y nudc thai chan nubi sau biogas
quy md ho gia dinh khu vie dong bang song Ciu
Long bing phwong phap hap phu biochar két hop
oxy hoa bac cao (ozon). Tap chi Méi trurong,
1:51-54.

Viét, L. H.,, Y, L. T.N., Nhi, V. T. ., & Ngan, N.
V. C. (2017). Xt Iy nu6c thai tir ham u biogas
bang ao tham canh tao Spirulina sp.. Tap chi
Khoa hoc Truieong Dai hoc Can Tho, 49a, 1-10.
DOI:10.22144/jvn.2017.001

Vinh, N. Q. (2010). Bdo cdo tong két dé tai Nghién
Cueu Sur dung nudC Xad Ciia cdc cong trinh khi sinh
hoc lam phdn bén cho rau cdi xanh va xa lach &
Hong Nai. Bio céo tong két. Bo Nong nghiép va
Phat trién nong thon.


https://doi.org/10.1093/ajcp/44.4_ts.476
https://doi.org/10.22144/ctu.jvn.2017.141

