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TOM TAT , ‘ ,

 Nghién ctru danh gia hiéu qua phén huy cua ché pham sinh hoc dén vo keo nham lya chon ché

pham t6t nhat dé sr dung lam phan bon hiru co. Ché pham Emic va Sagi Bio da dugc bo sung vao khoi

u vdi licu lugng 1 kg ché pham/ 1 tan vo keo. Thi nghiém gom 3 cong thire, moi cong thirc nhac lai 3

lan va bo tri theo ki€u hoan toan ngau nhién (CRD). Cac chi tiéu dugc theo ddi ¢ ngay thu 10, 20, 30

sau u. Keét qua cho thay viéc b6 sung ché pham sinh hoc trong qua trinh G v6 keo c6 anh hudng tot dén

d6 am va pH. O ngay thir 30 sau 1, v6 keo ¢6 d6 4m 53,91 - 59,57% yé pH 6,46 - 6,51. Khoi luo’pg cua

v6 keo giam dan theo thoi gian 1, bo sung ché pham Emic khi 0 ¢6 khoi lwgng thap hon so véi ché pham

Sagi Bio 1a 2,5 kg. Ham lugng OC, ty 1¢ C/N sau u thap hon so véi trude U la 3,34 - 7,62% va 20,1 -

28,6. Ham lugng dam tong s, 1an tong s, kali tong sb sau 1 tang so vdi trude u lan lwot 120,51 - 0,85%;

0,006 - 0,008%; 0,091 - 0,128%. Ché phdm Emic anh hudng tot dén qué trinh phan huy vo keo & diéu
kién ty nhién nén c6 tiém nang trong viéc str dung u vo cdy keo lam phén bon.
Tir khoa: Ché pham sinh hoc, Picu kién tu nhién, Hi€u qua, Phan huy, Vo keo
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ABSTRACT

Research to evaluate the decomposition efficiency of biological products on acacia’s bark to
select the best product to use as organic fertilizer. Emic and Sagi Bio products were added to the
incubation block at a dose of 1 kg of product/1 ton of acacia’s bark. The experiment consisted of 3
treatments, each repeated 3 times and arranged in a completely randomized design (CRD). Indicators
were monitored at days 10, 20, and 30 after incubation. The results show that adding biological products
during the incubation of acacia’s bark has a positive effect on humidity and pH. On the 30th day after
incubation, the acacia’s bark had a moisture content of 53.91 - 59.57% and a pH of 6.46 - 6.51. The
weight of the acacia’s bark gradually decreases with incubation time. Adding Emic product when
incubation has a lower weight than Saga Bio product, which is 2.5 kg. OC content and C/N ratio after
incubation are 3.34 - 7.62% and 20.1 - 28.6 lower than before incubation. The content of total nitrogen,
total phosphorus, and total potassium after incubation increased compared to before incubation by 0.51
- 0.85%, respectively; 0.006 - 0.008%; 0.091 - 0.128%. Emic product has a good effect on the
decomposition process of Acacia bark under natural conditions, so it has potential to use acacia bark as
fertilizer.
Keywords: Acacia bark, Biological products, Decompose, Effective, Nature condition
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1. MO PAU

Hién nay, cac lo ngai ngay cang tang
vé tinh trang méi trudng va chat lwong thuc
pham da gop phan lam ting nhu ciu vé cac
san pham néng nghiép dugc san xuét theo
hudng hitu co. Trén thé gidi chi khoang
1,6% dién tich dat nong nghiép dugc san
xuat theo néng nghiép hiru co. Céc loai hinh
néng nghiép hiru co bao gdm néng nghiép
sinh hoc, tu nhién, sinh hoc, sinh thai va
sinh hoc hitu co. Trong san xuit nong
nghiép hitu co, nguyén tic chinh 1a sir dung
cac san pham c6 ngudn gbe sinh hoc, thao
mdc dé canh tac. P6 1a bon phan hitu co
thay cho phan khoang, st dung cac san
phém bao vé thuc vat co nguén géc tu nhién
thay vi tong hop, ... (Lorenz va Lal, 2022).
Vi thé, dé cung cap dugc ngudn hiru co 16n
can tan dung cic ngudn phu pham tir nong
nghiép. Tuy nhién, di v6i phu pham c6
nguén géc thuc vat 1a mot loai vat li€éu kho
phan huy trong tu nhién va trong qua trinh
U phan hitu co. Nguyén nhan chinh 1a trong
nhitng vat lidu nay ton tai cic thanh phan
kho phan hdy nhu lignin, cellulose,
hemicellulose va cac chit chiét xuét, ciu
trdc tinh thé cellulose anh huéng dén su
xam nhdp cua vi sinh vat (Dimitris va
Robert, 2003, 2003). Vi vay, viéc ung dung
cong nghé sinh hoc trong xir 1y phu phdm
nong nghiép s& tao ra khdi lugng 16n phan
bon hitu co cung cp cho canh tac hitu co
cling nhu gop phan giam thiéu 6 nhidm moi
trudng.

V6 céy keo 1a san pham phy doi dao
clia nganh cong nghiép gd. Trong vé ciy
keo c6 chira cac hop chit co loi nhu
phenolic chiém ty 1& rat cao, co hoat tinh
chdng oxy héa manh (Zhang va cs., 2010).
Hay ham lugng tanin cao c6 thé duoc sir
dung 1am chat két dinh cho véan ép hodc van
dam, thirc an gia stc (Wina va cs., 2010,
Sosuke & Yoshikazu, 2018). Tuy nhién, vo
cay keo khong duoc st dung dung muc va
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chi yéu ding lam cai cho nganh cong
nghiép go.

U phan hitu co 1a bién phap day
nhanh sy phan giai vat li¢u tir thyc vt nhim
muc dich san xuét phan hitu co. Dé day
nhanh qua trinh u sinh khdi chit xanh thanh
phan hitu co can bd sung ché phdm sinh hoc
c6 hoat tinh enzyme manh va phu hop voi
vat liéu hodc st dung mot sb bién phap tao
moi truong phat huy toi da hiéu qua ché
pham sinh hoc bd sung ciing nhu vi sinh vt
san co trong dong u. Vi vay, viée str dung
nhing chung vi sinh vat, ché pham sinh hoc
dic hiéu két hop véi cac bién phap 1 tbi wu
dé xir 1y cho tirng nguyén liéu khac nhau can
dugc quan tdm nghién ctru. Muc dich cua
nghién clru nay la danh gia hiéu qua phan
huy ctia cac ché pham sinh hoc dén vo keo
nham lya chon dugc ché phém tot nhét dé
sir dung 1am phan bon, phuc vu san xut cay
trong theo hudng hitu co.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vit liéu nghién ciru

V6 cdy keo (Acacia): Tién hanh xir 1y
v keo bang cach nghién nho, d6 dai khoang
1 -3 cm. Mot sd chi tiéu 1y hoa tinh cia vo
keo nhu sau: N 0,91%; P20s 0,052%; KO
0,091%; OC 45,44%; C/N 49,4; pH 5,85; do
4m 27,41%.

Ché pham sinh hoc: Tu két qua
nghién ctru ctia Nguyén Hoang Linh va cs.
(2023) sir dung 5 ché pham sinh hoc bao
gdbm EM, Emuniv, Emic, AT-YTB, Sagi
Bio danh gia kha nang phan hiy vé cay keo
(Acacia) ¢ diéu kién phong thi nghiém da
lua chon duge 2 ché phém sinh hoc ¢6 anh
huéng t6t dén qua trinh phan hay vo keo dé
danh gi4 trong diéu kién ngoai tu nhién la:

Ché pham Sagi Bio: Thanh phan bao
g(‘”)m cac chung vi sinh vat hitu hiéu thudc
nhom chiu nhiét va ua nhiét véi mat do >
10° CFU/g. Trong d6, vi khuan thudc chi
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Bacillus vd xa khuan Streptomyces. Ché
pham khong chira vi khuan E.coli, Fecal
coliform, Salmonella, S.aureus. Ché phim
duge Tong cuc Mbi truong - Bo Tai nguyén
va Mai truong cap phép luu hanh s6 28/LH-
CPSH (08/8/2013).

Ché pham Emic: Thanh phan bao
gdém nhiéu vi sinh vat ¢ lgi thudc cac chi
Bacillus, Lactobacillus, Saccharomyces, ...
v6i mat do > 108 CFU/g va chat mang co
chtra bt cam gao, bot dau. Do cong ty )
phan coéng nghé vi sinh va méi truong
(Mitecom) san xuat.

2.2. Phuong phap nghién ciru
2.2.1. Phirong phdp bé tri thi nghiém

B6 tri thi nghiém: Cac cong thirc thi
nghiém bao gom CT1 (dbi chimg): v6 keo;
CT2: v6 keo + ché pham Sagi Bio; CT3: v
keo + ché pham Emic duoc b tri theo kiéu
hoan toan ngau nhién (CRD), mdi cong thirc
lap lai 3 lan.

Diéu kién thi nghiém: Str dung bao
jumbo dung tich 1 m® véi kich thude 70 x
70 x 90 cm dé u 100 kg vo keo va bd sung
céc ché pham khac nhau véi liéu lugng 1
kg/1 tin vé keo. Cho nudc vao dé dam bao
dd am dat 50% trude U & cac cong thirc thi
nghiém. Tién hanh dao déng 1 vao ngay thir
7 va 20 sau G nhdm cung cip oxygen tao
diéu kién thuan loi cho céc vi sinh vat hiéu
khi hoat dong, qua trinh thoét hoi nudc dién
ra tot va tao d6 dong déu trong khdi u.

Phuong phap 1ay mau phan tich: Mau
duoc léy theo TCVN 9486:2018 cua Bo
NN&PTNT. Liy 5 mau (400 g/mau) & cac
vi tri khac nhau cua khéi @, roi tron déu
thanh 1 mau, sau d6 ap dung thu mau theo
phuong phap dudng chéo dé thu 1 kg mau.

Céc chi tiéu theo ddi va phuong phap
phén tich: Ty 1€ C/N, pH (TCVN 4401 —
87), d6 am (TCVN 9297:2012), OC (TCVN
8941 — 2011), N tong sb6 (TCVN
8557:2010), P téng sb (TCVN 8940 - 2011),
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K tong s (TCVN8660:2011), khdi luong
dbng 1 (can khdi luong). Thoi diém danh
gi4 1a ngay thtr 10, ngay thir 20 va ngay thu
30 sau u.
2.2.2 Phirong phdp xir Iy s6 liéu

Tt ca s6 lidu duoc xir 1y bang phan
mém Excel 2016 va Statistic 10.0. Trong
do, ty I¢ phﬁn tram duogc chuyén sang acsin
binh phwong (acsin square) méi xir Iy théng
ké.
3. KET QUA VA THAO LUAN
3.1. Su thay d6i do 4m va pH ciia v6 keo
trong qua trinh G

Do am 1a mot trong céc yéu td anh
huong 16n dén hoat dong cua hé vi sinh vat
trong khdi u va lién quan mat thiét voi mac
d6 phan giai chat hitu co (Miler, 1985). Néu
d6 am qua cao s& giam khdng gian khéng
khi trong khdi u (Zittel va cs., 2018). Nguoc
lai, néu d6 am qué thap s& giam mat do vi
sinh vat phan hily trong khéi o va ngin can
sy phan chia té bao (Azim va cs., 2018). B
am t6i wu cho hoat dong cua vi sinh vat 1a
50 - 60% (Kliopova va Stanevicitte, 2013).
Bang 1 cho thay: D6 am cua vo keo khong
b6 sung ché pham sinh hoc > 60% sau 1 &
ngay thir 10 (60,18%), thir 20 (65,56%), thir
30 (64,01%) dan dén qué trinh phan hay vo
keo giam do c&c phan tir nuéc chiém chd
khéng khi, giam chat dinh dudng va gia
tang cac vi sinh vat gay bénh. Pdi voi cong
thirc CT2, CT3 ¢6 bd sung ché pham sinh
hoc c6 d6 4m & ngay tht 30 sau i dao dong
53,91 - 59,57%, dy la mac am thich hop
cho vi sinh vat hoat dong nén qua trinh phan
hity v6 keo dién ra tét hon. Theo Tran Vin
Chi va cs. (2020) viéc sir dung ché pham
SBA, Sagi Bio va EM dé u phan bo sau 30
ngdy c6 dd 4m cua phan dao dong tir 55,36
- 60,22%.

Mot chi s6 quan trong khac lién quan
dén kha nang phan hity khdi 1 1a d¢ pH, vi
anh huong tryc tiép dén hoat dong cua Vi
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sinh vat (Lin va cs., 2018). Kha nang phan
hay vét liéu hiru co khi u vai gia tri pH la tir
5,5dén 8,0 (Azim, va cs., 2018). Bang 1 cho
thay pH cua vo keo cua cdng thirc CT1 (dbi
chang), CT2 (b6 sung Ché pham Sagi Bio),
CT3 (b6 sung ché pham Emic) cao hon so
V6i trude U tir 0,15 dén 0,2 va ting dan theo
thoi gian 0. Trong d6, két thic qua trinh t &

ngay thir 30 pH cuaa cac céng thie dao dong
6,42 - 6,51, day la gia tri phu hop vai tiéu
chuan chat luong phan hiru co. Diéu nay
phu hop véi nghién ctu cua Li va cs.
(2013); Wang va cs. (2013); Zhou va cs.
(2014) cho thay giai doan dau trong qué
trinh ¢ &6 pH ludn duy tri & mic thap do cac
chat hiru co bi phan hay tao ra c4c acid.

Bing 1. Sy thay d6i d6 am va pH (X£SD) ciia v6 keo sau khi

Cong thure Do am (%) pH
(CT) 10 NSU 20 NSU 30 NSU 10 NSU 20 NSU 30 NSU
;.CTl, 60,18%+0,04 65,56°+0,03 64,01°+0,11 6,09%+0,02 6,33*+0,01 6,42%+0,05
(Po6i ching)
CT2 58,60°+1,01 64,66°+0,12 59,57°+1,4 6,05°+0,01 6,28°+0,03 6,46%+0,01
CT3 55,64°40,35 61,85°40,02 53,91°40,95 6,10%+0,03 6,13°+0,01  6,51%+0,1

CTI (Doi chumg): vo keo; CT2: vo keo + che pham Sagi Bio; CT3: vo keo + che pham Emic .
NSU: Ngay sau u; Trong ciing mot cot ¢o chir cai khac nhau thé hién s sai khac co y nghia vé
mat thong ké voi p <0,05 (n=9)

3.2. Su thay d6i khoi lwong ciia vé keo
trong qua trinh u

Viéc giam khdi luwong 1a mot chi tiéu danh
gia kha nang phan huy cua vat liéu 0. Khéi
luong ban dau ciia vo keo & cac cong thire
thi nghiém 1a 100 kg. Sau qua trinh u thi
khdi lwong khéi  giam dan theo thoi gian
(Bang 2). O ngay thir 10 sau i khéi lugng
ctia CT2, CT3 c6 bd sung ché pham sinh
hoc thap hon va sai khac vé mit thong ké so
v6i cong thuc CT1 chi 4 vo keo tir 0,47 -
0,67 kg. Két thuc qua trinh G (ngay thir 30),

cong thirc CT3 ¢6 bd sung ché phim Emic
khi @ c6 khéi lugng thap hon so véi cong
thirc d6i chung 1a 2,5 kg. Két qua nghién
ctru ctia Nguyén Xuan Hoang va cs. (2023)
cho thiy sau 60 ngay u thi thé tich khéi u
(bao gdm rac hiru co va ché pham sinh hoc)
giam hon 60%. Viéc 1 béo luc binh c6 bd
sung ché pham sinh hoc sau 6 tuin khéi
lwong giam con 21% so voi khéi lugng ban
dau (Pham Thi My Tram, 2016). Vo lya hat
diéu c6 bd sung ché pham sinh hoc khi 1 sau
30 ngay thé tich khdi u con 37,5% (Phan Thi
Thanh Thity va Nguyén Vin Viét, 2017).

Bing 2. Sy thay ddi khéi lugng (X£SD) cua vo keo sau khi u

Don vi: kg
Cong thire 10 NSU 20 NSU 30 NSU
(CT)
CT1 . a a
(Béi ching) 99,97°+0,06 99,00°+0,3 96,00%+0,4
CT2 99,50°+0,1 98,00%+0,2 95,00%+1,3
CT3 99,305+0,05 97,30°+0,9 93,50°+0,8

NSU: Ngay sau ii; Trong cling mét cot ¢6 chik cdi khéac nhau thé hién s sai khdc cé ¥ nghia vé
mdt thong ké voi p <0,05 (n=9)

3.3. Su thay d6i OC va C/N ciia vé keo
trong qua trinh G

Ham lugng OC & cac cong thirc giam
dan theo thoi gian i (Bang 3). Trong d6, hai
cong thire CT2, CT3 c6 bd sung ché phdm
sinh hoc ¢6 ham lugng OC thap hon va sai
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khac ¢ ¥ nghia vé mit thong ké so voi cong
thirc CT1 dbi chimg & ca 3 thoi diém (ngay
ther 10, ngay thuo 20, ngay thu 30 sau u).
Ham lugng OC & cac cong thic gidm 3,34 -
7,62% so véi trude . Két qua nay phu hop
v6i nghién ctru ctia Nguyén Hoang Linh va

Nguyén Hoang Linh va Trin Thi Xuan Phuong
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cs. (2023) cho thdy ham lwong OC giam dan
& tat ca cac cong thirc, sau i 30 ngdy so
trudc U giam tir 16,46 - 17,56%. Nguyén
nhan ham lugng OC giam trong qua trinh u
phan do vi sinh vat phan hiy cc chat hiru
co can thiét cho qua trinh trao ddi chét cua
chung (He va cs., 2000).

Ty 1€ C/N 1a mét chi tiéu c6 lién quan
mat thiét dén hoat dong cua vi sinh vat trong
qué trinh 4. Carbon va nitrogen dugc s
dung nham cung cép ning luong va tham
gia vao cau triic ctia té bao (Manyapu va cs.,
2018). Ham lugng carbon phai cao hon ham
luong nitrogen. Néu ham luong carbon qué
cao thi qua trinh phan hily s& giam khi hét
nitrogen va mot sd vi sinh vat s& chét

(Iyengar & Bhave, 2006). Néu ham luong
nitrogen qua thap, né hoan toan c6 thé duoc
st dung dé ngén chdn sy nhan 1én cia té bao
& cac vi sinh vat ¢6 trong khéi u (Manyapu
va cs., 2018). Trong qua trinh 1, ham luong
N va C s€ gidm do vi sinh vat khoang hoa
chat hiru co dan dén két qua ty 1é C/N giam
(Chen va cs., 2019). Két qua Bang 3 cho
thiy ty 1¢ C/N & cong thiac CT1, CT2, CT3
giam dan theo thoi gian va dén ngay tha 30
sau u dao dong 21,30 - 29,80. Trong do,
dang chu y 12 hai cong thire CT2, CT3 ¢6 bd
sung ché pham sinh hoc c6 ty 1& C/N thap
hon va sai khac c6 ¥ nghia vé mit thong ké
s0 v6i cong thue dbi chung 13 6,4 - 8,4 (¢
ngay tha 10); 8,0 - 9,9 (& ngay thur 20); 6 -
8,5 (6 ngay thu 30).

Bing 3. Sy thay d6i ham luong OC va ty 18 C/N (X+SD) cua vo keo sau khi i

Cong thirc OC (%) CIN
(CT) 10 NSU 20 NSU 30 NSU 10 NSU 20 NSU 30 NSU
CT1
d6i 45,00°+0,2 44,12°+0,02 42,10°+0,03 39,90°+1,15 38,30°+0,10  29,80°+0,6
chting)
CT2 40,20°+0,4 39,20°+0,70 38,87°+0,03 33,50°+0,15 30,60°+0,13  25,20°+1,15
CT3 39,33°+0,3 38,05°+0,14 37,82°40,43 31,50°+0,95 28,40°+0,13  21,30°+0,23

NSU: Ngay sau u; Trong ciing mot cot co chir cai khac nhau thé hién su sai khdc cé ¥ nghia vé
mdt thong ké voi p <0,05 (n=9)

3.4. Su thay d6i ham lwong N, P,Os va
K20 ciia vé keo trong qua trinh u

Bing 4. Sy thay di ham luong N, P20s va K,0 (X+SD) cuia v6 keo sau khi i

Cong N (%) P20s (%) K:0 (%)
thie 10 20 3)NSU 10NSU 20NSU 30NSU 10NSU  20NSU  30NSU
CT)  NSU NSU
g()ll 110% 1154 142+ 0042+ 0049 00604 0132+ 0086+ 0,187
; 005 015 002 0,003 0,004 0,002 0,009 0,003
chimng)
crp L2 128%  154%+ 0058 0050 011 0167 0109  0219%
010 011 015 0,003 0,025 0,008 0,001 0,010
crg L5 134w 176 0065 0077  Ollg 0134  0161%  0210%
012 014 007 0,003 0,021 0,004 0,001 0,010

NSU: Ngay sau ii; *Trong cing mét ¢t c6 chir cdi khdc nhau thé hién sw sai khéc c6 y nghia
vé mdt thong ké véi p <0,05 (n=9)

Bang 4 cho thiy ham luong dam tong
s6 & tit ca cac cong thuc déu ting theo thoi
gian u. Ham luong dam tong s cua vo keo
trude 0 13 0,91% nhung sau G & tit ca cac
cong thirc déu ting 0,19 - 0,34% (ngdy thir
10); 0,24 - 0,43% (ngay thr 20) va 0,51 -
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0,85% (ngay thir 30). Nhét 13 cong thuc
CT3 (vd keo + ché phim Emic) c6 ham
lwong dam tong s6 cao hon va sai khac vé
mit thong ké so véi cong thirc CT1 (chi u
vo keo) 13 0,34%. Ham luong lan téng sb
ban dau trong v6 keo 12 0,052% sau d6 ting
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1én theo thoi gian 1. Hai cong thirc CT2 (bd
sung ché pham Sagi Bio) va CT3 (b sung
ché pham Emic) c6 ham lugng lan tong sd
cao hon va sai khac vé mit thong ké so voi
cong thie CT1 khong bod sung ché pham.
Dén ngay thir 30 sau i ham luong lan tong
s6 gip truéec u 1,15 lan (CT1); 1,15 lan
(CT2); 2,27 lan (CT3). Ham luong K tong
s6 cuia cac cong thirc sau u 30 ngay ting so
véi trude 4. Pang chu y 6 ngay thir 30 sau
0, hai cong thic CT2 (b6 sung ché pham
Sagi Bio) va CT3 (ché pham Emic) c6 ham
luong K tong sb cao hon va sai khac so voi
cong thire CT1 (dbi chimg) 12 0,032%. Két
qua nghién ctru cia Hoang Thi Thai Hoa va
cs. (2020) cho thay viéc két hop phu phdm
ndng nghiép (rom ra, v lac, than bun, dung
dich va chét cin ham u biogas) c6 bd sung
ché pham Trichoderma cho chat lugng phan
hiru co tét véi ham luong dam tong s tir
2,72 - 2,92%; ham luong 1an tong sb tir 0,56
- 0,92% va ham luong kali tong s 2,84 -
4,64%. Thi nghiém 1 v6 qua siu riéng + bun
hoat tinh + ché pham sinh hoc Trichoderma
sau 51 ngay thu dugc phan hitu co c6 chit
lugng tét v&i ham lugng dam téng 61 ,34%:;
ham lugng l4n tong s6 2,21% va ham lugng
kali tong s6 1,09% (Phan Thi Thanh Thity
va Nguyén Vin Viét, 2018).
4. KET LUAN

Viéc bd sung ché pham sinh hoc khi
i dan d&én d6 am va pH co sy thay doi tot
hon. Dbi véi cong thirc CT2 (b sung ché
pham Sagi Bio), CT3 (bd sung ché pham
Emic) c6 d6 4m ¢ ngay thi 30 sau u dao
dong 53,91 - 59,57% va pH cua céac cong
thirc dao dong 6,42 - 6,51. Khéi luong cua
vo keo giam dan theo thoi gian u, nhét 1a
cong thirc CT3 ¢ bo sung ché pham Emic
khi & c6 khéi lugng thap hon so voi cong
thirc d6i chimg 14 2,5 kg. Ham luong OC, ty
16 C/N sau t thip hon so véi trudc u 1a 3,34
- 7,62% va 20,1 - 28,6. Ham lugng lugng
dam tong sd, 1an tong so, kali tong s sau u
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30 ngay tang so v4i trude U 1an luot 14 0,51
- 0,85%; 0,006 - 0,008%; 0,091 - 0,128%.
Tém lai, sau & 30 ngay ché phim Emic ¢
anh huong tot dén kha nang phan huy vo
keo ¢ ngoai moi trudong tu nhién.
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