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ABSTRACT

The objective of this study were to make compost from waste product of biogas
production and to identify the effect of compost on the improvement of soil properties and
crop yield. Biogas slurry was separated into two parts: liquid and residue. These two
materials were combined with the supplemental materials: rice straw, pig manure and
sugarcane filter-cake. Two kinds of compost were formed, (i) liquid biogas slurry - rice
straw - sugarcane filter-cake (ii) residue biogas slurry - rice straw - pig manure.
Trichoderma fungi was added to both composts. The changes of some selected soil
properties and the growth of baby-corn were evaluated. After 100 days of composting, the
residue biogas slurry compost increased the total nitrogen and organic carbon content .
The density of E. coli bacteria was below the critical value which cause harmful to human
health (21.25 cfu/g compared to 9166.6 cfu/g at initial state). Salmonella bacteria was
eliminated after composting. Using of biogas slurry residue compost at 20 tons.ha™
resulted in increased soil pH, organic matter, labile organic nitrogen, phosphate
available in comparison with using inorganic fertilizer alone (150-90-100). Application
of liquid and residue biogas slurry compost improved baby-corn growth on degraded soil
(Stagnic Humic Plinthosol) in screen house. The biomass of plant and baby-corn fruit
weight were enhanced significantly. The greatest effect was found in the treatment of
adding 10 tons.ha! along with 112.5N- 67.5P- 75K (75% inorganic fertilizer).

Keyword: biogas slurry, liquid biogas slurry, residue biogas slurry, sugarcane
filter-cake, Trichoderma fungi, Salmonella bacteria

Title: Effect of biogas slurry compost on improvement of soil fertility and plant growth
TOM TAT

Mouc tiéu cia thi nghiém nham 1/Pdnh gid chdt hrong phdn hitu co i phoi trén véi chdt
cdn va dung dich ham i biogas va 2/ Hiéu qua ciia phdn compost déi véi do phi nhiéu dat
va sinh truéng ciia cdy trong. Chdt thai ham i biogas dwoc tach lam hai phan: phan dung
dich va phan chdt can. Phdn hitu co dwoe i tiv hai loai nguyén lidu trén véi cdc nguyén
liéu b6 sung: rom, phdn heo, ba bun mia. Hai logi phan hitu co dwoc u (i) phdz tron gitta
dung dich ham i biogas, rom, ba bun mia, (ii) phéi tron gitta chdt can ham i biogas,
rom, phin heo. Nam Trichoderma dwoc cdy bo sung vao phan hitu co. Két qua phan tich
chat lwong phan hitu co sau 100 ngay u cho thdy ham lwong dam, carbon gia tang co
Y nghia, mdt so vi khudn E. coli giam duwéi nguéng gay hai ¢ nghiém thirc v voi chat cin
ham 1 biogas ( 9166,6 cfu/g so véi 21,25 cfu/g), vi khudn Salmonella dwoc loai hodn toan
sau khi phan hitu co dwoc u hoai muc. Phan hitu co u tu chdt can ham u biogas
(20 tan ha) givip cdi thién pH dat, ham lwong chdt hitu co, dam hitu co dé phdn hiy,
lan dé tiéu ting khdc biét y nghia. Phdn hitu co i tir dung dich va tir chdt can ham i
biogas givip ting sinh trudng ciia cdy bdp rau trén ddat xdm bac mau. Sinh khoi twoi va
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trong lwong trdi bdp rau tang cé ¥ nghia so véi nghiém thire chi bén phdn vé co, dat hiéu

qua cao nhdt ¢ nghiém thire bén 10 tan phdan hitu co (0 cd hai logi dung dich va chat cdn)

két hop 112,5N- 67,5P- 75K (75% phdn vé co khuyén cdo). Phan hitu co u tir chdt thai

ham i biogas 1 san phdm hiéu qua trong phuc vu san xudt néng nghiép va giam 6 nhiém

moi truong.

Tir khéa: chit thai ham i biogas, dung dich ham i biogas, chdt cin ham 1 biogas,
ba bun mia, ndm Trichoderma, vi khuéin Salmonella

1 MO DAU

Téan dung cac ngudn chit thai 1a bién phap hiéu qua va kinh té trong giai quyét
6 nhiém chat thai hitu co vao dat hoic ngudn nude tir san xuat nong nghiép. Trong
cac giai phap duogc dat ra thi lam phan hitu co 1a giai phap don gidn, hi¢u qua va
mang lai nhiéu thuan lgi nhat (Thambirajah, 1993). Phan hitu co 14 nhiing vat liéu
¢6 hoat tinh sinh hoc cao 1a két qua ctia qua trinh phan huy chat hitu co dudi nhiing
diéu kién duoc kiém soat. Phan hitu co duge sir dung nham cai thién tinh chat dat
va cung cap dudng chit cho cdy trong. Bon phan hiru co mang lai nhiéu loi ich cho
dat, trong cai thién chat luong dat trén ving dat bac mau, lugng chat hitu co thap
do canh tac lién tuc. Bon phan hitu co s& gitp ting lugng chat hiru co c6 y nghia
trong dat (Mark, 1995). Theo nghién ctru cua Mark (1995) bon 10 tan phan hitu co
trén lha dat voi do sau 10cm 16p dat miat co 1% chat hiru co s€ lam tang luong
chét hitu co trong dat 1én khoang 25%. Nghién ciru vé anh hudng ciia viéc bon
phan hitu co va vo co d6i voi niang sudt bap va tinh chat hoa hoc dat trén mot ving
trong bip ¢ Kenya cho thdy ning suit bip dat cao nhat 5.4-5,5 tdn/ha ddi voi
nghiém thirc ¢6 bon phéan hitu co so véi nghiém thitc d6i ching chi dat 1,5 tin/ha
qua bay vu trong. Sau hai nam thi nghiém tong luong carbon va dam trong dat
duogc cai thién 6 rét (Daniel, 2000).

Hién nay, viéc dung ham biogas dé han ché 6 nhlem moi truong tr vat nuodi, gia
suc, gia cam va lay nang luong str dung dang phat trién manh. Hiéu qua cua ham 0
biogas mang lai rat 16n, ngoai viéc xur ly tt chat thai chan nuoi, chat can tir ham 1
con duoc ding lam phan bon cho cdy trong. Tuy nhién, trong chat thai hAm t mat
s6 vi khuan gay hai d6i véi ngudn nudc sinh hoat ctia con ngudi con rat 16n. Néu
ngudn chat thai nay thai tryc tiép vao cac ao, hd, song hodc cac ngudn nudc thi s&
gay ra hién tugng 6 nhiém mai truong nude. Do d6, muc tiéu danh gia chat lugng
phan hitu co  phdi tron v6i chit cin va dung dich hdm 0 biogas va hiéu qua cia
phan compost dbi v6i do phi nhiéu dat va sinh truong cta cay trong la tan dung va
xir 1y ngudn chét thai dé u phén hitu co trong quan ly dat va phuc vu cho san xuat
nong nghiép dong thoi giam thiéu 6 nhiém moi truong.

2 PHUONG TIEN VA PHUONG PHAP
Dé tai dugc thuc hién qua 2 thi nghiém:
Thi nghiém 1: Khéo sat tdc d6 hoai muc ctia phan U tir chit thai hAm @ biogas

Loai vat liéu 0 phdi tron 1a rom+bi bun mia (1:2), tién hanh G phan hitu co véi
phan dung dich dong thoi phan chat can cling dugc u voi cac nghiém thire sau:
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Thi nghiém dugc thyc hién véi 4 nghiém thuce va 4 lan lap lai

- Rom+ba bun mia (1:2)+dung dich ham u biogas

- Rom+b3 bun mia (1:2)+dung dich ham 0 biogas+ciy nam Trichoderma

- Rom+bi bun mia (1:2)+dung dich ham 1 biogas+cady nim Trichoderma+phan heo
- Rom+phan heo+chét cin ham 0 biogas+cay nam Trichoderma

Thé tich mdi khéi u 1a 1 m3 cho mdi nghiém thirc, bon 1an 1ap lai két thanh khéi u

4 m3. Trong d6 moi ldp lai duoc phan cach bang vach ngin bing tam bat. Véi cach

u trén c6 theé giup tao khoi 0 16n tranh mat nhiét trong qua trinh 0. Céc loai vat li¢u

deé u déu dugc phan tich ham lugng C, N, am d¢ va tinh toan sao cho ti 1¢ C/N cua

hon hop U & cac nghiém thic 1a 36 va am d6 1a 65%. Trong suot thoi gian U khoi u

dugc phu bat dé gidm boc hoi va am dg, khoi t dugc ddo tron 1 tuan/lan, nam

Trichoderma duoc cay véi mat s610° baotir/g chat kho.

Chi tiéu theo doi:

- Trudc khi 0: phan tich thanh phén cua rom, phan heo, chit cin va dung dich
ham u biogas: C, Nts, E.coli, Salmonella va ham Iugng chat kho cta cac thanh
phan trén. K&t qua phan tich C, N va chat kho s€ lam co s¢ dé tinh toan ti 1¢
phoi tron nguyén li€u u.

- Trong qua trinh G: nhiét do khéi u dugc do trong mdi 2 ngay & vi tri giita cia
khoi 1.

- Sau khi 1 45 ngay: C, Nts, ti 16 C/N, E.coli va Salmonella. Sau khi c6 két qua
ti 1€ C/N, nghiém thtrc c6 ti 1¢ C/N thap nhat trong thi nghiém 1 véi dung dich
va thi nghiém 1 véi chat can dugc chon dé danh gia hiéu qua cua phan compost
trén bap rau.

Thi nghiém 2: Hiéu qua cta phan compost trén bép rau

Thi nghiém dugc thuc hién trong nha ludi nham danh gia hiéu qua cta phéan

compost trong cai thién do phi nhi€u dat va nang suat cay trong trén dat bac mau.

Trén co s6 thi nghiém 1, chiing t6i chon 1 dang phéan u v6i v6i dung dich tir ham 1

biogas. Nghiém thirc c6 ti 1€ C/N thap nhat & ba nghi¢m thic U compost vdi1 dung

dich ham u biogas 1a ti€u chuan dé lya chon. Dang phan tht hai dugc thir nghiém
tiép theo 1a dang phan i compost véi chat can ham u biogas

bat dugc léy 0 vung dat bac mau Moc Hoba, tén phan loai Stagnic Humic

Plinthosol (Theo h¢ phan loai cuia FAO, UNESCO legend- World soil resources

report 84, ’98), thugc nhom dat phu sa cd, do sau tang mat 0-20cm, dat dugc chat

nhd, cho vao chau va tién hanh trong bap rau. Phan compost st dung c6 am do

1a 50%.

Thi nghiém duoc thyc hién véi 6 nghiém thic va 4 lan lap lai, lidu lugng phan

duoc tinh trén co so tan/ha.

~ Bo6n phan v6 co theo khuyén céo (150-90-100)

~ Bon 10 tan phan hiru co da 1 (tr dung dich) + 75% phan vo co

- BO6n 10 tan phan hitu co da o (tir chat cin) + 75% phan v co

— Bon phan theo cong thirc thiéu dam (0-90-100)
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- BOn 20 tan phan hitu co di U (tr dung dich) (20 tdn/ha)

~ B6n 20 tan phan hitu co di u (tir chit cin) (20 tin/ha)

Chi ti€u theo doi:

~ Ghi nhan sinh khdi than 14 bép, trong luong trai bip trong mdi chau.

— Phan tich luong E.coli va Salmonella trong dét sau khi thu hoach.

~ Phan tich cac chi tiéu: pH, CHC, Al trao d6i, Pdt, N-labile trong dét trudc va
sau khi thi nghiém.

Phan tich S(A')? lidu va xir 1y két qua: sir dung chwong trinh Excel, chuong trinh thong

ké Mstatc dé€ so sanh cac trung binh theo phuong phap ANOVA va kiém dinh LSD

khac biét gitra cac trung binh nghiém thurc.

3 KET QUA VA THAO LUAN
3.1 Lwong dudng chit trong phan hiru co
Ham luvong N, C trong phdan hitu co

Sau 100 ngay 4, ham lugng dam ¢ cac nghiém thac dat tir 1,94%-2,26%, trong do
nghiém thtrc stir dung phan chat cin ham @ biogas cao khac biét co ¥ nghia so voi
cac nghiém thic 0 bang dung dich ham 0 biogas (Hinh 1). Nhin chung, nghiém
thirc cho két qua vé ham luong dam cao nhét ¢ thi nghiém nay 2,26% cao hon 1o
rét so v6i két qua nghién ctru str dung bi bun mia 1am phan hitu co trong cai thién
mot s6 tinh chat hoa hoc dit phén ciia Duong Minh Vién va ctv, (2006) 1a 1,97%.

D6i voi ham lugng carbon, két qua phén tich cho thiy ¢ nghiém thuc @ sir dung
chat can ham u biogas, lugng carbon cao khac biét c6 y nghia so vdi cadc nghi¢m
thire khac (Hinh 2).

2.5 - a

b b c -
2.0 =
S 15
2 10 -
0.5
0.0 : : :
NT1 NT2 NT3 NT4

Hinh 1: Anh huéng ciia cic nguyén li¢u i khac nhau va ti 1¢ phéi tron khac nhau dén
lwgng dam trong phan hiru co
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Hinh 2: Anh huéng ciia cic nguyén li¢u i khac nhau va ti 1§ phéi tron khac nhau dén
lwgng carbon trong phan hiru co
Ghi cha: NT1: Rom+Ba bin mia+dung dich ham 1 biogas,
NT2: Rom+Ba biin mia+dung dich ham 1 biogas+nam Trichoderma ,
NT3: Rom+Ba biin mia+phdn heo+dung dich ham 1 biogas+nam Trichoderma
NT4: Rom+phdn heo+chdt cin ham i biogas+ndm Trichoderma.

Qua két qua trén, dé danh gia chat lugng phan hitu co trong cai thién do phi nhiéu dat va
nang sut cay bap rau, mot loai phan u tir dung dich ham 0 biogas dugc chon 13 phan U tir
rom, ba bun mia, dung dich ham @ biogas va nam Trichoderma (NT2) va phan 1 tir chat
can hdm u biogas (NT4) dugc tiép tuc thur nghiém.

3.2 Mait s6 vi khuan E.coli va Salmonella trong phan hiru co

Nguoén nguyén liéu duge sir dung co chua nhiéu vi khuan c6 hai dbi voi stiic khoe con
nguoi, do do viéc danh gia trd lai cac nguon vi khuan gy hai nay trong phan compost sau
khi 1 1a muc tiéu ciing khong kém phan quan trong bén canh yéu cau vé chat luong phan
compost.

Escherichia coli

Danh gia vé mat sd cac vi khuan cé hai trong cac nghiém thirc i phan hitu co cho thiy &
cac nghiém thirc mat so E.coli khong khéc biét ¥ nghia gitra cac nghiém thirc (Hinh 3).
Tuy nhién so v6i mét s6 vi khuan trong nguyén liéu ban dau trudc khi @, mat s6 vi khuan
da giam di hon 400 1an & nghiém thirc U voi chat can ham ¢ biogas (9166,6 cfu/g so véi
21,25 cfu/g). Két qua nay ciing phu hop véi nghién ctru cia Hedel et al., (2007) nghién
ctru vé 1 phan compost sir dung phan heo ¢ dong bang séng Ciru Long cho thay u phan
compost v&i nguyén li¢u 1a phan heo va rom va c6 dao trdn thi sau 75 ngay U mat so
E.coli trong phan dat gi4 tri chap nhan (<100 cfu/g).
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Hinh 3: Mt s6 vi khuan E.coli trong phan hiru co sau i

Ghi chi: NT1: Rom+Bda bin mia+dung dich ham i biogas,
NT2: Rom+Ba biin mia+dung dich ham 1 biogas+ndm Trichoderma ,
NT3: Rom+Ba bin mia+phdn heo+dung dich ham i biogas+nam Trichoderma,
NT4: Rom+phdn heo+chdt cin ham i biogas+nam Trichoderma.
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Salmonella

Két qua phan tich cho thiy vi khuan nay khong con hién dién sau khi phan
compost dugc u hoai.

Theo nghién ctru vé sy phan hiy cidc mam bénh trong phan hitu co 1am tir bun
cong thai ctua Burge et al., (1978) cho thay mdi loai vi sinh vat chi ¢6 thé phat trién
va hoat dong tbt trong khoang nhié¢t d nhét dinh, ching co thé bi chét khi nhiét do
dat trén khoang chiu dung. Do d6, trong qua trinh @ yéu t6 nhiét do doi khi rat c6
loi, c6 thé dung dé loai trir nhitng loai vi sinh vat gy bénh. Trong thi nghiém nay,
nhiét do phan hitu co & cac nghiém thirc & mirc cao nhét tir khoang 66,78°C dén
71,78°C, & khoang nhiét do nay vi khuan Salmonella hoan toan bi tiéu diét, két qua
nay phu hop véi tiéu chuan vé Temperature-Hygiene trong nghién ciru cia
Hedel et al., (2007) nghién ctru vé& i phan compost sir dung phan heo ¢ dong bang
song Ctru Long.

3.3 Hiéu qua ciia phin compost trong cai thién dd phi nhiéu dit va sinh
trueong bap rau

Thi nghiém trong bap rau trén dat bac mau nham danh gia hiéu qua caa phan hiru
co U tir chat can va dung dich hdm 0 biogas so v4i sit dung phan v co. Cac
nghiém thirc thi nghiém gom nghiém thire chi sir dung phan v6 co va nghiém thire
st dung phan v co khong cung cap N nhu la nghiém thire dbi ching dé so sanh
v6i nghiém thire cung céap 10 tan phan compost két hop 75% vo co va nghiém thirc
20 tan phan compost.

pH dit

Két qua trinh bay & hinh 4 cho thdy, sir dung 20 tan phan hitu co pH dat dat
5,6-6,0, cao khac bi¢t c6 y nghia so vdi cac nghiém thic khac. Gitta hai nghiém
thirc nay thi phan compost str dung chit cin ham U biogas thi mirc do cai thién pH
cao hon c6 y nghia so v&i phan compost st dung dung dich ham 1 biogas. Két qua
nay ciing pht hop voi thi nghiém vé anh huéng ctia phan hitu co vi sinh ba bun
mia dén d6 phi nhiéu cua dat cia Duong Minh Vién, V& Thi Guong va ctv., (2007)
cho thdy pH dét dugc cai thién khi str dung 10 tdn phan hitu co.
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Hinh 4: Anh huéng ciia bén phén hiru co ddi véi pH dat

Ghi cht:NT1: Bén phdn vé co theo khuyén cdo (150-90-100),
NT2: Bon 10 tan phdn hitu co da i (tir dung dich)+75% phan vo co,
NT3: Bén 10 tan phén hitu co da i (tie chdt can)+ 75% phdn vé co,
NT4: Bén phan theo céng thire thiéu dam (0-90-100),
NT5: Bén 20 tan phdn hitu co da v (tir dung dich),
NT6: Bén 20 tan phan hitu co da i (tie chdt can).
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Chdt hitu co

Két qua phén tich vé ham luong chit hitu co cho thiy, luong chit hitu co & hai
nghiém thirc bon 20 tin phan compost cao khac biét co ¥ nghia, dic biét 1a nghiém
thirc st dung chit cin ham u biogas luong chit hitu co dat 2,37% so véi 1,64% &
dat trude khi trong (Hinh 5).
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Hinh 5: Anh hwéng ciia bon phén hiru co ddi véi chit hiru co trong dat

Ghi cha: NT1: Bén phdn vé co theo khuyén cdo (150-90-100),

NT2: Bon 10 tan phdn hitu co dé u (tir dung dich)+75% phdn vo co,

NT3: Bon 10 tan phdn hitu co da u (tir chdt can)+ 75% phdn vo co,

NT4: Bén phdn theo cong thirc thiéu dam (0-90-100),

NT5: Bon 20 tan phdn hitu co da u (tir dung dich),

NT6: Bon 20 tan phdn hivu co da u (tw chat can).
Két qua nay ciing phu hop voi nghién ctru cuia Ngo6 Thi Hong Lién (20006) vé bién
phap cai thién sy suy thoai vé hoda hoc Va vat ly dat hep vuon trong cam tai
Can Tho cho thay & nghiém thtc bon 20 tin phan chudng-ba bun mia, chat hiru co

trong dat dat 5,74%, khac biét co y nghia thong ké.

Pam hitu co dé phan hity

Két qua trinh bay ¢ hinh 6 cho thay chi & nghiém thirc bon 20 tan phan hitu co sir
dung chat can ham u biogas, ham hrqng dam hitu co dé phan hay cao khac biét y
nghia so voi cac nghiém thirc con lai. O hai nghiém thirc bén 10 tan phan hiru co
ket hop 75% phan vo co két qua khong gitp tang lugng dam hitu co dé phéan huy
so va&i hai nghiém thirc bon hoan toan phéan vo co.
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Hinh 6: Anh hwéng ciia bén phan hiru co' @i véi dam hiru co dé phan hiiy trong dat

Ghi chii: NT1: Bén phdn vé co theo khuyén cdo (150-90-100),
NT2: Bén 10 tan phan hitu co dé i (tie dung dich)+75% phdn vé co,
NT3: Bén 10 tan phdn hitu co da i (tir chdt can)+ 75% phdn vé co,
NT4: Bon phdn theo cong thitc thiéu dam (0-90-100),
NTS: Bon 20 tin phdn hitu co da i (tir dung dich),
NT6: B6N 20 tdn phdn hitu co da i (tir chdt cin)
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Lan dé tiéu

Tuong tu nhu luong dam hitu co d& phan huy trong dit, sau mot vy trong bap rau,
lwong lan dé tiéu trong dat dat cao nhit & nghiém thic bén phan hitu co sir dung
chat cin hidm u biogas, khac biét c6 y nghia so vdi cac nghiém thic khac. Tuy
cling bon véi luong 20 tin nhung phan hitu co U tir dung dich chét thai him u
biogas lai khong giup gia ting luong 1an hiru dung trong dit so voi nghiém thic
bon 10 tan phan hitu co két hop 75% vo co.
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Hinh 7: Anh hwéng ciia bén phén hiru co ddi véi ham lwong 1an dé tidu trong dat

Ghi chU:NT1: Bén phdn vé co theo khuyén cdo (150-90-100),

NT2: Bon 10 tan phan hitu co da u (tir dung dich)+75% phdn vo co,

NT3: Bon 10 tan phan hitu co da u (tie chat can)+ 75% phan vo co,

NT4: Bon phan theo cong thic thieu dam (0-90-100),

NT5: Bon 20 tan phdn hitu co da u (tir dung dich),

NT6: Bon 20 tan phdn hitu co da u (tir chat can)
Két qua nay cho thiy hiéu qua ctia phan hitu co sir dung chit cin hdm U biogas
ngodi cung cap ham luong lan dé tiéu cho dat con giup thuc diy hoat dong cua vi
sinh vat nén qué trinh khoang hoa cac hop chét 1an hiru co, 1an kho tan trong dat
dién ra manh hon, lam gia tang ham lugng lan dé tiéu trong dat.

3.4 Hiéu qua ciia phan hiru co ddi v6i sinh trwéng ciy bip rau
Sinh khoi than bdp rau

Déi v6i sinh khdi than bap rau, so liéu trinh bay & hinh 8 cho thay bon 10 tan phan
hitu co két hop 75% vo co (112,5N- 67,5P- 75K), sinh khdi than bip rau dat mirc
cao nhét khac biét co ¥ nghia so véi cac nghiém thirc khac, thip nhat 13 nghiém
thirc bén phan vé co theo cong thirc thiéu dam. Panh gia hiéu quéa cta phan hiru co
trén sinh trudng cua ciy bap rau cho thiy, dat hiéu qua cao nhat 1a d6i v6i nghiém
thirc bén 10 tin phan hitu co két hop 75% phan v6 co.
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Hinh 8: Trong lwong twoi than bip rau sau thu hoach
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Hinh 9: Anh huéng ciia phan hitu co c6 sir dung chét thai hAm i biogas trén sinh trudng
ciia cdy bap rau

Ghi ch:NT1: Bén phdn vé co theo khuyén cdo (150-90-100),
NT2: Bén 10 tan phan hitu co da i (tir dung dich)+75% phdn vé co,
NT3: Bén 10 tan phdn hitu co da v (tir chdt can)+ 75% phdn vé co,
NT4: Bén phan theo céng thikc thiéu dam (0-90-100),
NTS: Bén 20 tan phdn hitu co da i (tir dung dich),
NT6: Bén 20 tin phdn hitu co da i (tir chdt can)

4 KET LUAN

~ Chét luong phan hitu co sir dung dung dich va chat cin ham @ biogas két hop
v6i rom, bi bun mia c6 ham luong dinh dudng sau 100 ngay ¢ dat hiéu qua tbt,
dam ¢ muc 1,9-2,26%, ham lugng carbon dat tir 26,12-32,65%.

- Hiéu qua cta phan hitu co trong cai thién do phi nhiéu cua dit va sinh truong
clia cay bap rau trén dat bac mau Stagnic Humic Plinthosol:

+ Phan hiru co u tir dung dich va chat can ham u biogas gitip ting pH dat, chat hitu
co, dam hitu co dé phan huy, lan dé tiéu trong dat. Tuy nhién, hi¢u qua cai thién vé
d6 phi nhiéu dat ciia phan hitu co sit dung chat cin him @ biogas hon han phan hiru
co sir dung dung dich ham 1 biogas.

+ Sinh khdi than bip rau dat cao nhat ¢ nghiém thirc bon 10 tin phéan hitu co két
hop 112,5N-67,5P-75K (75% phan v co khuyén céo).

St dung chat can ham U biogas két hop v6i rom, ba bun mia dé u phan hitu co 1a
bién phap hitu hiéu gitp ting cudng do phi nhiéu dat, giam 6 nhiém moi truong va
cai thi¢én nang suat cay tréng. Thi nghiém déng rudng can duoc thuc hién dé
khang dinh két qua nay.

CAM TA

Cam on sy hd trg kinh phi cta Chuong trinh SANSED hop tac gitra Truong
Pai hoc Bonn - Btic va Truong dai hoc Can Tho.
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