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ABSTRACT

The objective of the research was the reuse of sludge firom beer (BS), seafood (SS) factory
and sugarcane filter cake for composting to produce microbial-organic fertilizer (bioF).
The experiments were (i) evaluation of the composting process and quality of the mature
composts in 0.5 m* composting scale, and (i) effects of bioF on yield of vegetables. The
results showed that the microbial-organic fertilizers from BS and SS had high qualities
with 2.83-2.85% N 5.6-6.63% P20s, 2.1-2.11% K>0, and 35.21-40.98% C, respectively.
Heavy metal contaminants and pathogen (Salmonella and Escherichia coli) were under
the allowable limit. The population of Trichoderma met required standard with 7.14x10”
to 7.82x107 CFU/g. Vegetable yields in the treatments amended with NPK recommended
rate (RR) and 5 tons/ha of bioF made from BS and SS mixed with sugarcane filter cake
increased statistically higher than those with NPK farmer rate (FR) and RR. Mustard
yield amended with RR and 5 tons/ha of bioF doubled up treatments of FR and RR. Okra
yield increased by 50.73% compared to RR and 40.91% compared to FR. Cucumber
yield was about 17 tons/ha, 35% higher than that of FR and 10% compared to RR. Winter
melon yield increased by 18% compared to RR and 25% compared with FR. Therefore,
microbial-organic fertilizer composting from BS and SS mixed with sugarcane filter cake
at ratio of 20:80 can be used to improve vegetable yields.

TOM TAT

Muc tiéu nghién civu ld nhdm tdi sir dung bim thi tiv qud trinh xit Iy meGe théi ciia nha
mdy bia (BB), nha mdy ché bién thiy san (BTS) va bim mia lam phdn hitu co vi sinh
(HCVS). Nehién ciru da thire hién cdc thi nghiém 4 phdn tiv cde nguon bim thdi bia va
thity san véi bun mia i 1 20:80, qui mé 0,5 m3 va hiéu qud phdn HCVS bun thai-biin
mia trén cdi tiia xai, ddu bdp, dua leo va bi dao trén cdc rugng néng dén. Két qud cho
thdy phdn HCVS sau v dat chat liwong cao véi 2,83-2,85%N: 5,6-6,63% P20s, 2,1-2,11%
K20, va 35,21-40,98% C. Ham luong kim logi nang, mdt 56 Salmonella va Escherichia
coli déu dat dudi nguéng cho phép. Mt sé Trichoderma sau v dat tiéu chuan véi
7,14x107-7,82x10’ CFU/g. Niing sudt cdy rau ting 6 y nghia thong ké ¢ tat cdc cdc thi
nghiém dong ruéng khi bon 5 tan/ha HCVS tir hai nguén bim thai-bim mia + NPK khuyén
cdo (KC) so véi bon theo néng dan (ND) va KC. Trén cdi tia xqi, ning sudt ting 2 lan
50 v6i ND va KC; trén ddu bdp ning sudt ting hon 50,73% so voi KC va hon 40,91% so
voi ND; trén dira leo ndng sudt dat khodang 17 tin/ha, cao hon 35% so véi ND va 10%
50 voi KC:; trén bi dao ning sudt ting 25% so voi KC va 18% so véi ND. Do dé, phin
HCVS ¢6 thé ii tir nguén BB va BTS va ba bin mia 611 1 20:80 dé lam phén bén cdi thién
néng sudt rau trong canh tac cdy trong.

Trich dan: Nguyén Thi Phuong, Nguyén My Hoa va Do Thi Xuan, 2018. San xuét va danh gia hiéu qud phan
hitu co vi sinh tir bun thai nha may san xuat bia va nha may ché bién thuy san trén ning sut cay
rau. Tap chi Khoa hoc Truong Dai hoc Can Tho. 54(S6 chuyén dé: Nong nghiép): 81-89.
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1 PAT VAN BE

Bun thai tir qua trinh xtr Iy nudce thai nha may
san xuét bia (bun thai bia-BB) va nha may ché bién
thuy san (bun thai thiy san-BTS) dang thai ra moi
truong véi s6 lugng ngay cang gia ting. Luong bin
thai tir nganh san xuat bia trung binh ca nudc 1a 6
triéu tin/nim (Bo Cong Thuong, 2009; Bo Cong
Thuong, 2016; Fillaudeau et al., 2006), trong d6
Dong bang song Ciru Long chiém 10% téng lugng
ca nude (Bo Cong Thuong, 2016). Ddi voi nganh
thiy hai san, luong bun thai ca nude thai trung binh
hang nam khoang 313.170 tn.

Do chi phi xir Iy bun thai chiém khoang 40%
téng chi phi trong qui trinh xtr Iy nude thai cia cac
nha may (Vriens ef al., 1989), nén luong bun thai
nay duge nhiéu qudc gia trén thé gidi chon cach dot
b6 hodc chon 1ap, chi mét lwgng nho 1a tai st dung
cho muyc dich ndng nghiép (Przewrocki et al., 2004;
Senthilraja ef al., 2013; Wang et al., 2008). Ddi voi
Viét Nam, viéc chon lap chiém khoang 50-75%, chi
khoang 25-35% la tai su dung trong hoat dong canh
tac nong nghiép (Tran Thi Kim Hanh, 2013). Vi thé,
nghién ctru bién phap xur ly bun thai than thién véi
moi trudng 1a rat can thiét dé cac hop chat dinh
dudng trong bun thai c6 thé duoc tai str dung (Wang
et al., 2008). Trén thé gi6i, ngudn bun thai nay da
duoc nghién ctru dé sir dung cho nhiéu muc dich
khac nhau nhu: sir dung truc tiép 1am phén hitu co
(Kanagachandran va Jayaratne, 2006), lam gia thé
nhan mat sd vi sinh vat ¢6 loi dé san xuét ché phém
sinh hoc phuc vy cho san Xuét néng nghié¢p (Rebah
et al., 2002), u phdi tron voi ngudn vat liu hitu co
khac dé san xuat phan hiru co (Stocks e al., 2002;
Vo Phu buc, 2013). Nhung cac nghién cuu trén
chua nghién ctru danh gia toan dién trong qui trinh
U phén hiru co nhu: chwa nghién ctru trén nhidu vat
lidu voi cac ti 16 khac nhau, danh gia toan dién vé
dic tinh ban dau cta bun thai va chat luong phan
hitu co sau 1 vé Ca, Mg, kim loai ning, vi lugng, 1y
hoc va cac vi sinh vat gay bénh trén nguoi theo yéu
cdu cta bun thai va phan bon theo qui dinh. Thém
vao d6, két qua nghién ctru &t phan hiru co vi sinh &
qui mo tii G cia nhom tac gia Nguyén Thi Phuong
va ctv. (2017a) va Nguyén Thi Phuong va ctv.
(2017b) cho thay phan hitu co vi sinh u tir BB, BTS
duogc 1 phdi tron véi bun mia ti 16 20:80 déu dat ti€u
chuan theo Nghi dinh 108/2017/ND-CP vé dinh
dudng nhung trong nghién ctru tredc nhom tac gia
chua phan tich toan dién cac dac tinh phan hitu co
vi sinh nhu ham lwgng kim loai néng trong phan hiru
co sau U va chua danh gia hi€u qua ctia phan hitu co
vi sinh tir bun thai trén ning suét ciy rau. Vi thé,
muc tiéu cua nghién ctru nay la u phén hitu co vi
sinh tir bun thai va bun mia qui moé khéi u 0,5 m® dé
giam ganh nang 6 nhiém méi trudng va danh gia
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hi€u qua cua viéc st dung phan hiru co vi sinh tir
BB, BTS 1én ning suit mot s6 cdy rau nhu cai tua
xai, cdy dau bip, dua leo va bi dao dé danh gia kha
nang su dung phén hiru co vi sinh (HCVS) tir ngudn
bun thai ndy trong ting ning suat cdy trong.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vit liéu nghién ciru

Céc miu BB thu tai nha may bia Tién Giang,
BTS duogc thu tai nha may ché bién ca Hau Giang.
Bun mia (BM) dugc thu tai nha may mia duong Vi
Thanh, Hau Giang. Cay trong bao gdm cai tia xai
(glong TN108 cia cong ty Trang Nong), dau bap
(glong dau bap cao san VA.78.79 cua cong ty Viét
A), dua leo (gidng VL 636F1 ciia cong ty Hoa Sen),
va bi dao (gidng F1 TN 88 ciia cong ty Trang Nong).
Két qua dic tinh bun thai vé dinh dudng, ham luong
vi lugng va kim loai nang duogc phéan tich trong
nghién ciru ctia Nguyén Thi Phuong va ctv. (2016).

2.2 Phuwong phap nghién cuu

2.2.1 Thinghiém u phdn hitu co vi sinh

Thi nghiém duogc bd tri trén co s& tiép tuc thi
nghiém @ phan hitu co vi sinh cia Nguyén Thi
Phuong va ctv. (2017a) va Nguyén Thi Phuong va
ctv. (2017b) nhung thyc hién véi qui mo khéi i 0,5
m? ddi voi ti 18 i duge xac dinh phu hop 1a phdi
tron bun thai:bun mia véi ti 16 20:80. Khu b tri thi
nghiém c6 mai che bang ton dé tranh mua tac dong
truc tiép vao khéi u. Cac déng U dugc thuc hién
trong hoc u bang cach ding tim bat bao quanh gitr
¢b dinh bang khung tre véi chiéu cao x chiéu dai x
chidu rong 1a 1 m x 1 m x 0,5 m. U theo phwong
phap xép 16p c6 xdi dao, ché phiam sinh hoc
Trichoderma-Dai hoc Can Tho dugc ching voi tong
lidu lugng sir dung 1a 200 g/khbi 0 v6i mat s6 108
bao tir/g nam. Giira cic ddng u cach nhau 0,5 m dé
thuan tién trong qua trinh theo ddi cac chi tiéu, dong
thoi tranh 1ay nhiém giira cac déng t. Mdi nghiém
thirc dugc thyc hién véi 3 lan lap lai.

2.2.2 Thi nghi¢ém danh gia hiéu qua phan hitu
co vi sinh tir hai nguon bun thai trén nang sudt cdy
rau cdi tua xai, dau bap, dua leo, va bi dao

Tt ca 4 loai rau déu dugc bd tri dang khéi hoan
toan ngau nhién voi 6 nghiém thue (NT) va 3 lap lai
cho moi nghiém thirc duogc liét ké nhu sau:

NT1: Bén NPK theo nong dan (ND) (theo liéu
luong cua ndng dan tai dia diém thi nghiém)

NT2: Bén NPK theo khuyén céo (KC)

NT3: Bon 5 tin/ha phan HCVS bun bia-bun
mia+ KC;
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NT4: Bon 5 tan/ha phan HCV'S bun bia-bun mia
+2/3 KC;

NT5: Bon 5 tin/ha phan HCVS bun thuy san-
bun mia + KC;

NT6: Bén 5 tin/ha phan HCVS bun thuy san-
bun mia + 2/3 KC.

Phan HCVS tir BB-BM va BTS-BM la két qua
tur thi nghiém ¢ muc 2.2.7. Thi nghiém tré)ng cai tua
xai, dua leo va bi dao duoc bé tri tai phudng Long
Tuyén, quan Binh Thily, thanh phd Can Tho. Cay
cai tha xai duoc trong theo ludng, hang cach hang 1a
30 cm, cay cach cay la 40 cm. Khoang cach gitra 2
liép 12 46 cm, do sau tir 1iép dén mat rudng 13 25 cm.
Dién tich mdi 16 1a 10,5m? (1 x 10,5 m). Thi nghiém
dua leo duoc trong theo ludng, lwong hat gieo 1a
0,945 kg/ha, hang cach hang 1a 1,5 m, cay cach cay
12 40 cm. Khoang cach giita 2 liép 1a 50 cm, chiéu
rong 1iép 14 2,3 m, chiéu dai 1a 10,5 m. Dién tich mdi
16 13 24,15 m2. Thi nghiém bi dao dugc trong theo
ludng, cay con duoc trong khoang 4 ngay tudi hang
cach hang la 2,6 m, cdy cach cay la 40 cm. Khoang
céch gitra 2 liép 1a 60 cm, Chiéu rong liép 13 2,6 m,
chiéu dai 1a 8,5 m. Dién tich mdi 16 1a 25 m2 Thi
nghiém trén dau bap duoc bo tri tai x3 My Hoa,
huyén Binh Minh, tinh Vinh Long. Dién tich mdi 16
thi nghiém 1a 22,5 m? (15 x 1,5 m).

2.2.3 Cac chi tiéu khao sat va phwong phap
phan tich, thong ké xit Iy 56 liéu

Phdn hitu co vi sinh sau 1 dwoc khdo sdt cdc
chi tiéu: nhiét d9, 4m do, cac bon tong, N, P, K tong,
Ca, Mg, vi lugng (Mn, Cu, Zn), kim loai ning (As,
Cd, Hg, va Pb), mat $6 nAm Trichoderma, vi sinh
vat gy bénh (Escherichia coli (E.coli) va
Salmonella).

Cac chi tiéu dinh dwéng ciia phén hitu co vi
sinh sau u dwgc phdn tich theo cdc phwong phdp
sau: Nhiét d6, am do do 1 tuan/lan, ham lugng cac
bon tong trong phan dugc phan tich theo phwong
phap nung & 830°C; N tong s6 xac dinh bang phuong
phap chung cét Kjeldahl sau khi v6 co hda mau bang
hdn hop sulfuric-salixylic va H,O,; l4n tong s6 dugc
vb co hoa miu bang hdn hop sulfuric-salixylic va
H,0, va so mau trén may quang phd & budc séng
880 nm; kali tdng s6 duoc xac dinh bang cach vo co
ho4 mau bang hdn hop sulfuric-salixylic va H,O; va
do trén may hap thu nguyén tir. Him luong Ca, Mg
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va vi luong duoc v6 co hoa bang hdn hop acid
H,SO4 dam dic + H,O, va do trén may hap thu
nguyén tr. Ham lugng kim loai ndng dugc vo co hoa
bang hdn hop acid HNO; dam dic + HCIO4 + H2SO4
dam dic va do trén may hap thu nguyén tir. Mat sb
vi sinh vat gdy bénh dugc xac dinh bang phuong
phap dém khuan lac va mat sé ndm Trichoderma
dugc xac dinh bang phwong phép s dung moi
truong chuyén biét cho nim Trichoderma (TSM-
Trichoderma Selective medium) cia Elad et al.
(1981) va Singh et al. (2014).

Ning suat (tin/ha) cdy rau dugc xac dinh lic thu
hoach va duogc xac dinh béng cach can toan b trén
dién tich thi nghiém. Cac s6 lidu duogc tong hop, tinh
toan bang phan mém Excel va dwoc kiém dinh
ANOVA bang phan mém théng k& SPSS 16.0 va sur
dung phép thir Duncan muc y nghia 1% va 5% dé
danh gia mirc d6 khac biét y nghia.

3 KET QUA THAO LUAN

3.1 Dién bién nhiét do, Am d cia phan
HCYVS bun thii-bun mia

Luc m&i bit du thi nghiém, nhiét d6 khdi u bang
v6i nhiét do moi trudng, sau d6 ting dan sau 14 ngay
11 v6i nhiét do twong tmg 47°C cho BTS-BM va 55°C
cho BB-BM. Theo nhan dinh cud Misra et al.
(2016), nhiét d¢ ti wu trong giai doan dau cta quéa
trinh 0 13 khoang 50 - 70°C. Giai doan tir 21-42 ngay
sau 1 (NSU), nhiét d6 c6 su giam nhe va dat cuc dai
luc 28 NSU véi nhiét d6 khoang 47-53°C, dat thép
hon nghién ctru ctia nhém tac gia Duong Minh Vién
va ctv. (2011) u phan hitu co tir ba BM ¢6 nhiét do
dao dong 60-75°C. Tuy nhién, nhiét do duoc ghi
nhén cao hon két quaa phéi trén BB v&i mac cua ti
16 1:1 & qui m6 1 0,5 m® cta Kalatzi et al. (2016)
cho nhiét d¢ cao nhat lic 30 NSU 14 39°C va 6n dinh
25°C vao thoi diém 45 NSU. Tuong tu, i phan ga va
than cdy ca chua c6 bd sung thém 1% biochar cho
nhiét d6 bién dong 30-56°C trong 37 ngay u (Wei et
al. (2014)). Ciing tuong duong voi Lé Thi Kim
Oanh va Tran Thi M§ Diéu (2016), u bun thai ca véi
rom (3:7) ciing cho nhiét d6 cao nhat vao ngay thir
20 vé6i 50°C, va giam dan dén két thuc qua trinh 0
(30°C). Nhiét do khéi u dat gia tri 6n dinh ¢ giai
doan tir 49 - 63 NSU véi nhiét d6 khdi o twong
duong voi nhiét do moi truong bén ngoai khoang
30-31°C nén c6 thé cho thay qua trinh 0 da két thuc
(Hinh 1).
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Hinh 1: Dién bién nhiét d¢ theo thoi gian

Am d0 lac méia & 2 nghiém thirc BTS-BM va
BB-BM kha cao lan luot 1a 82,62% va 77,96%
(Hinh 2), v&i 4m d6 nay thi qua trinh ¢ ban dau chua
hiéu qua vi theo de Bertoldi ez al. (1983), néu vat
lidu hitu co c6 su phdi tron v6i bun thai, thi 4m do
yéu cau 1a dat khoang 65-67%, khi d6 qua trinh
dat hiéu qua va am d6 nay cling duoc cho 1a thich
hop cho vi khuan hiéu khi hoat dong (Lé Hoang Viét
va Nguyén Hiru Chiém, 2013; Rudat ef al., 1999).

Am d¢ bt dau giam tir 21-49 NSU, am d¢ duy
tri trong khoang tir 61 — 66%, tuong tu két qua cua
Tran Ngoc Hitu va ctv. (2014) véi 4m d6 sau 7 tudn
4 rom ¢ chung nim Trichoderma dao dong trong
khoang tir 64% dén 75%. Két qua nay tuong tu bao
céo ciia Vii Hai Yén (2015) khi nghién ctru ¢ phan
compost tir bi ca phé sau 69 ngay i va Nguyén Dic
Kién va ctv. (2016) khi 0 phén hitu co tir bun thai ao

nudi tom sau 49 ngay 1, o am lan luot 14 tir 44,74%-
62,44% va 60%. Két qua ciing dwoc ghi nhan twong
tu nhu Kalatzi et al. (2016), i BB vdi mac cua cling
c6 4m do ban dau cua bun thai dat 70-80% va sau 45
ngay 4, 4m do van con cao 55%. Am do dat twong
duong véi nghién ctru cia Vo Phu Buc (2013),
bun thai ca véi tro qui mé 2 tin ciing cho 4m do sau
49 ngay u dat 60%. Két qua nghién ctru ciing twong
tu két qua 1 phan hitu co tir bun thai ca va mac cua
ti 16 30:70 ctua Lé Thi Kim Oanh va Tran Thi My
Diéu (2016), am d6 sau 32 ngay 1 1a 60%.

Nhin chung, 4m d6 cia cac két qua nghién ciru
déu vuot so v6i tiéu chuan coa Nghi dinh
108/2017/NB-CP. Do d6, sau khi qua trinh 0 két
thiic, phan HCVS thu duoc can dé kho hodc phoi
n:fmg hodc duoc séy nhe néu mudn st dung dudi
dang phan bén HCVS thuong pham.
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Hinh 2: Dién bién 4m d9 theo thoi gian o

3.2 Ham lwong dudng chét phan hiru co vi
sinh sau u

Ham lugng dam tong s6 (Ns) sau 49 ngay u & ca
2 nghiém thirc BTS-BM 1a 2,85% va BB-BM la
2,83% N (Bang 1). Ket qua nay cao hon két qua
nghién ctru & bun cong thai cua Lé Nguyen Trung
Khanh (2013) ¢6 ham lugng dam tong sd sau 45
ngay i dao dong tur 2,32 — 2,58%N, cao hon nghién
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clru G phan tir bun thai d6 thi cua Dadi et al. (2012)
sau 80 ngay i % Ny tr 1,05 — 1,13 %N, cua Kalatzi
et al. (2016) san xuét phan hitu co tir bun thai bia
vOi tron voi than bun, mun cua va co kho sau 60
ngdy i dam hitu co khoang 1%. Didu nay cho thiy
phan HCVS BB-BM va BTS-BM c6 chit lugng
phan sau U tot dé tai sir dung 1am phén hitu co bon
cho cay trong trong san xuat néng nghiép.
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Bang 1: Ham lwgng dam tong sb, lan tong so, kali tong s6, Ca, Mg, %C, va C/N
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A Ntongsdo Ptongsd K tongsd o Ca Mg
Phan HCVS %) (%P0 (%K0) € ON o a0y (% MeO)
BTS-BM 2.85 6,63 211 4008 14410 2,49 L1l
BB-BM 2.83 5.60 210 3521  12.44° 2,77 0,94

Ghi chu: BTS-BM: phan HCVS bun thiy san-bun mia, BB-BM: phan HCVS bun bia-bun mia

Lan tong s6 (Pi) cia phan HCVS BTS-BM va
BB-BM sau u lan lugt 1a 6,63% va 5,6% P20, dat
tuong duong két qua nghién ciru U phan hitu co vi
sinh bd BM phéi tron voi xac mia va phan heo ciia
Duong Minh Vién va ctv. (2011) véi Py 1a 5,78%
P,0s. Ngoai ra, két qua nay cao hon nghién ctru ciia
Tran Phuong Pong (2013) s dung ché pham
Biomix U bun cong thai phdi tron vai vat liéu hiru
co c6 ham lugng Py dao dong trong khoang 0,52 —
1,56% va cao hon nghién ctru ciia Dadi et al. (2012),
Kalatzi va ctv. (2016) v&i ham luong Py sau u 1an
lugt 12 0,45 — 0,51% va 0,4 — 1% P,0s.

Két qua trinh bay & Bang 1 cho thdy ham luong
kali tong sd (Kis) trong phan hiru co vi sinh sau 49
ngay u 6 nghiém thirc « BTS-BM 1a 2,11% va BTB-
BM 1a 2,10%. Két qua nay cao hon két qua nghién
ctru Ut phén hitu co tir bun cdng thai ciia Lé Nguyén
Trung Khanh (2013) c¢6 ham luong K dao ddng
trong khoang 1,12 — 1,56% va cao hon trong phan
hitu co bd BM ctia Duong Minh Vién va ctv. (2011)
14 1,05%. Két qua nay cho thiy ham lwong kali trong
phan HCVS BB-BM va BTS-BM ciing dat cao phu
hop dé 1am phén hitu co vi sinh.

Ham lugng carbon hitu co (%C) sau 49 ngay u
cua cac nghiém thic dao dong khoang 35,21-
40,98% (Bang 1). Két qua nghién ctru twong ty bao
cao cua Brito et al. (2010) khi nghién ciru u bun thai
ca:BM:chat thai nong nghiép sau 126 ngay u cho
ham lugng cac bon hitu co tong dao dong 37,6-47%.
Viéc gidm ham luong carbon trong qua trinh 1 1a do
vi sinh vat phan huy chét hitu co phic tap thanh don
gian, giai phong mot phan CO; gitip cho nguyén liéu
tré nén toi x6p. Tuy nhién, két qua cho gia tri cao
hon béo cdo ctia DS Thiy Tién (2013) v& i phan hitu
co tir bun thai d6 thi (véi % C=14,47), cling dat cao
hon nghién ctru cua (L€ Thi Thanh Chi va ctv.,
2010) sir dung dung dich va chat cin hiam 1 biogas
v6i rom va bd BM dé san xuat phan hitu co da cho
% C sau 100 ngay u bién dong 26,12%-32,65%.

Ti s6 C/N sau u trong tit ca cac nghiém thirc dao
dong trong khoang 12,41 (BB-BM) - 14,41 (BTS-
BM) (Bang 1), phu hop voi Shilev ef al. (2007) va
Duong Minh Vién va ctv. (2011) khi cho rang ti 1&
C/N sau khi két thuc qua trinh u ti 16 C/N nén dat
khoang 10/1-20/1 vi véi ti 1€ nay thi phan hiru co s€
on dinh va bén. Két qua nay phu hop vé6i két qua
nghién ctru cua Tran Phuong Pong (2013) sir dung
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ché pham Biomix 0 bun cdng thai phdi tron voi vat
liéu hitu co, nghién ctru cia Ha Thanh Toan va ctv.
(2010a) khi 0 rac sinh hoat v6i ndm Trichoderma va
ctia Poan Thi Trac Linh (2012) u bun cdng thai véi
vat liéu hitu co va ndm Trichoderma thi ti 16 C/N
déu giam dan theo thoi gian u.

Ham luong Ca tong s6 (Cai) & nghiém thirc
BTS-BM, BB-BM lan lugt 1a 2,49% va 2,77%, ham
luong Mg tong sb (Mgs) tong sb 1a 1,11% (BTS-
BM) va 0,94% (BB-BM). Két qua nay cao hon két
qua nghién ciru ciia V& Hoai Chan (2008), cho két
qua Cay dao dong trong khoang 0,25-1,16%, Mgts
tir 0,09 - 0,22%. Két qua nghién ciu cua Ting
Thanh Nhan (2010), san xuit phan trin tir & luc
binh va phén gia siic c6 ham lugng Ca, dao dong
0,54-4,34%, Mg, tir 0,4- 1,62% (Bang 1).

3.3 Ham lwgng kim loai ning, vi lugng,
mét s6 nAm Trichoderma va vi sinh vit giy bénh
trong phan HCVS

Tir két qua phén tich & Bang 2, nghiém thirc u
BTS-BM, BB-BM c¢6 ham luong Cd lan luot 1a
1,109 mg/kg va 1,085 mg/kg. Nhin chung, cic mau
déu dat tidu chuin cho phép theo Nghi dinh
108/2017/ND-CP vé ham luong gdy hai cua Cd
(<5mg/kg Cd) c6 trong phan hiru co. Két qua nay
tuong tu két qua nghién ctru G phan tir bun thai nha
may xu ly nudc thai sinh hoat cia Moretti ef al.
(2016) voi Cd trong phan sau u la 1,2 mg/kg.

Két qua phan tich trong Bang 2 cho thdy, ham
luong Pb trong phan HCVS sau 1 cda hai loai bun
thai BTS va BB c6 phdi tron véi BM dat gia tri lan
luot 1a 11,74 mg/kg va 25,23 mg/kg. Két qua nay
cho tuong ty nhu bao céo ciia Lé Nguyén Trung
Khanh (2013) v6i ham lugng Pb dao dong tur 20,97—
25,57 mg/kg. Phan HCVS tir BTS-BM cho gia tri
thip hon BB va dat thap hon nghién ctru ciia Moretti
et al. (2016) voi ham luong Pb sau u dat 19,7 mg/kg.
Tuy nhién, ca hai loai phan HCVS san xuat dugc
déu phu hop theo qui dinh ngudng gy hai cta cac
kim loai nang c6 trong cac loai phan bén hitu co cua
Nghi dinh 108/2017/ND-CP véi mtrc cho phép la Pb
<200 mg/kg nén phan HCVS san xuat dugc dap tmg
dugc yéu cau.

Ham luong As cta phan HCVS to BTS-BM,

BB-BM lan luot 12 0,558 mg/kg va 0,151 mg/kg, dat
dudi ngudng gay hai cho phép theo Nghi dinh
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108/2017/ND-CP quy dinh ngudng gay hai cua céac
kim loai nang cé trong cac loai phan bon hiru co (As
< 10mg/kg). Két qua nay thip hon két qua nghién
ctru i phan tir bun thai nha may xur Iy nude thai sinh
hoat cua Moretti ef al. (2015) v6i As trong phan hiru
co sau u la 1 mg/kg (Bang 2).

Ham lugng thuy ngan sau 0 6 ca hai nghiém thirc
BTS-BM, BB-BM déu khong phat hién va dat yéu
cau so véi Nghi dinh 108/2017/ND-CP quy dinh
ngudng gay hai cua cac kim loai nang cd trong cac
loai phén bon hitu co (Bang 2).
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Ham luong Cu, Zn, Mn téng sé & nghiém thirc
BTS-BM lan luot 1a 214 mg/kg, 305 mg/kg, 1.103
mg/kg va BB-BM la 119 mg/kg, 646 mg/kg, 1.030
mg/kg (Bang 2). Ham luong Cu va Zn déu nim
trong khoang nghién ctru cua Tang Thanh Nhan
(2010), cho két qua ham luong Cu 13 29 -666 ppm,
Zn 1a 12-744 ppm va nghién ctru ciia Vo Hoai Chan
(2008), voi ham lugng Cu dao dong trong khoang
3,25- 23,2 mg/kg, Zn tr 25,6- 88,9 mg/kg. Ham
luong Zn & 2 nghiém thirc déu dudi ngudng nguy
hai theo 10TCN 526-2002 (Zn <750 mg/kg). Ham
lwong Mn cao hon nghién ctru ctia Kalatzi et al.
(2016) vo6i Mn dao dong tir 479-672 mg/kg.

Béang 2: Ham lugng kim loai ning va vi lugng trong phan HCVS sau u

Cd

Pb

As Hg

Phan HCVS Cu Zn Mn
(mg/kg) (mg/kg) (mg/kg)  (mg/kg)

BTS-BM 1,11 11,74 0,56 KPH 214 305 1103

BB-BM 1,09 25,23 0,15 KPH 119 646 1030

Ngudng gay hai (mg/kg) <5 <200 <10 <2 <750

Mat s6 nidm Trichoderma 49 NSU 6 nghiém thirc
BTS-BM 14 7,82 x 107 (CFU/g chét kho), BB-BM la
7,14 x 107 (CFU/g chét kho). Nhin chung, mat s6
nam Trichoderma & ca 2 nghiém thirc déu dat chi
tiéu vé chat lugng phan HCVS vé&i ngudn vi sinh 1a
nam Trichoderma dat ngudng mat s6 1a >10° CFU/g
theo Nghi dinh 108/2017/ND-CP (Bang 3), vi theo
qui dinh duoc thé hién trong Nghi dinh 108/2017
phan HCVS 14 dang phan boén hiru co ¢6 it nhit mot
loai vi sinh vat c6 ich.

Qua két qua phan tich & Bang 3, phan HCVS
tir BTS-BM, BB-BM sau u khong phat hién E.coli
va Salmonella do trong qua trinh 0 nhiét do tang cao
& 14 NSU va duy tri khoang 2 tuan tiép theo. Két
quéa E.coli cta nghiém thirc  dat thap hon nghién

Bang 3: Mat s6 nAm Trichoderma v vi sinh sau i

clru san xuat phan hitu co tir bun thai bia véi tron
v6i than bun, mun cua va cé khé cia Kalatzi ef al.
(2016) sau 60 ngay U E.coli tir 68 -1292 CFU/g chét
kho. Két qua nghién ctru cling dat thap hon nghién
clru cua Nartey et al. (2017) khi nghién ciru u phan
hiru co tir bun thai ran hiru co véi phé pham nong
nghiép v6i mat sé E.coli dat 0,2 CFU/g chit khé.
Tuy nhién, véi két qua vé mat s vi khuan gdy bénh
E.coli va Salmonella déu duéi ngudng quy dinh cho
phép vé chit lugng phan HCVS sau i theo 10TCN
526:2002, TCVN 7185/2002/BNNPTNT va Nghi
dinh 108/2017/ND-CP nén phan HCVS san xuét
dugc da dap tmg dugc yéu cau vé chét lugng phan
HCVS theo qui dinh.

Phan HCVS Trichogierma ’E. coli Salmronella

(CFU/g chat kho) (CFU/g chat kho) (CFU/g chat kho)
BTS-BM 7,82 x 107 KPH KPH
BB-BM 7,14 x 107 KPH KPH
Neudng qui dinh 1 x10° <1,1x10° KPH

3.4 Hiéu qua phan HCVS trén ning suit
mot so ciy rau

Két qua ghi nhan ning suét duoc trinh bay trong
Béng 4 cho thiy, ning suit & tat ca cay rau khi bon
5 tAn phan HCVS bun thai-BM két hop 100% NPK
theo KC déu cho ning suét ting c6 ¥ nghia so v&i
bon theo ND va KC. Nang suit cai ttia xai khi bon 5
tan phan HCVS + 100% KC dat 13.47+1.11 tan/ha
- 14.0342.54 tAn/ha, ting hon 45% so v&i ND va hon
42% so voi KC. Nghiém thirc bon 5 tn phan HCVS
bun thai-BM + 70% KC cho nang suat dao dong
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trong khoang 9,37-10,54 tan/ha, va khong khac biét
¥y nghia thong ké so véi ND (7,5 tan/ha) va KC (7,93
tan/ha). Nhu vay, viéc bon bd sung phan HCVS bun
thai-BM két hop bon 100% phan NPK theo khuyén
céo lam ting tang nang suit cho cai tia xai. Nhu
vay, khi bon phan HCVS BB-BM, BTS-BM c6 thé
giup gidm hon 30% luong phén bon hoa hoc ma
khong 1am gidm ning suat cai tiia xai (Bang 4).

Khi bén 5 tin/ha HCVS tir hai nguon bun thai-
BM +KC cho nang suat dau bap dat 13,65-14,92
tan/ha tang hon 50,73% so v&i nghi¢m thuc KC va
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hon 40,91% so véi ND. Két qua dat cao hon bao
cao cua Ibrahim va Fadni (2013) khi bon phan hiru
co v6i lwong 10 tAn/ha thi nang sudt ca chua ting so
v6i dbi chimg (phan NPK) 1a 1,31 lan (ting tir 10
tan/ha 1én 21,5 tan/ha). Két qua dat twong tu nhu bao
c4o ciia Mehdizadeh et al. (2013) khi bén 20 tin/ha
phan hitu co tir bun thai d6 thi cho ning suat ca chua
dat 27 tin/ha, cao khac biét so véi nghiém thire
khong st dung phan bon. Thém vao do, viéc bon
phan HCVS buin thai-BM két hgp 70% KC cho ning
suét cao hon 1,8 14n so v&i ND va 2,12 14n so véi
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KC. Nghiém thirc bon KC + 5 tin BTS-BM dat niing
sudt 1a 9,94 tdn/ha cao hon khéac biét c6 y nghia
thong ké 1% so voi nghiém thirc bon KC + 5 tan BB-
BM (9,1 tin/ha). Nguyén nhan c6 thé 1a do ham
luong dudng chét trong phan HCVS tir BTS-BM dat
gia tri cao hon so vé6i BB-BM (Bang 1 va 2). Tuy
nhién, két qua nay cho thiy viéc bon phén hitu co tir
BB-BM va BTS-BM co tac dung gia ting ning suat
ctia cay dau bap so v6i bon theo nong dan va khuyén
céo.

Béng 4: Hiéu qua cia phan hiru co vi sinh bun thai trén ning suat mot so cay rau

Niing suit (tin/ha) +£SD

Neghi¢m thire Cai tua xai DPiu bip Duwra leo Bi dao
ND 7,50+1,48° 8,42+0,58 © 15,13£0,38 © 34,85+£3,97°
KC 7,93+0,51° 7,02+0,73 10,92+0,38 ¢ 32,06+3,93 ©
KC+ 5 tin/ha HCVS BB-BM 13,47+1,11° 13,65+0,76 ® 17,00+£0,51 2 44,71+£2,552
2/3KC+5 tin/ha HCVS BB-BM 9,37+1,10° 10,63+0,28 ¢ 13,62+0,25 © 34,22+3,33 ¢
KC+5 tan/ha HCVS BTS-BM 14,03+2,54° 14,92+0,32 2 16,57+0,54 ® 40,78+3,49 2
2/3KC+5 tin/ha HCVS BTS-BM 10,54+0,81° 12,00+0,82 © 13,69+0,82 © 34,65+2,85°
F % kox % *

Ghi chi: Trung binh+ SD, cac ki tw khdc nhau trong cung mot cot la khac biét théng ké mirc ¥ nghia 5% (*) va 1% (**).
ND: bon theo néng ddn, KC: bon theo khuyén cdo, HCVS BTS-BM: phdn hitu co vi sinh bun thdi thity san-bun mia ,

HCVS BB: phdn hitu co vi sinh bun thai bia-bun mia

Két qua niang suit dua leo duoc trinh bay qua
Bang 4 cho thay bon 5 tAn phan HCVS BB-BM +
100% KC cho gia tri ning suét dua leo dat cao nhat
khac biét c6 y nghia thong ké 5% so v6i cac NT con
lai v6i gia tri lan lwot 1a 17,00+0.51 tan/ha va
16,57+0,54 tan/ha, cao gap 1,1 1an so voi ND va gap
1,6 1an so véi KC. Nghiém thirc (NT) bon 5 tan/ha
phan HCVS bun thai-BM + 70%KC c6 ning suét
dat khoang 14 tdn/ha, cao hon so véi KC
(13,62+0,25 tin/ha) nhung dat thap hon so vdi bon
theo nong dan (15,13+0,38 tin/ha). Két qua nghién
ctru dat trong duong voi Mahmoud et al. (2009) khi
bon 75% phén chudng + 25% phéan N cho ning suat
dua leo 12 19,5 tAn/ha. Két qua dat tuong tu voi viée
b6n 10 tan/ha phan HCVS ba BM + 75% NPK theo
KC (140N-90P,0;5-80K,0) v6i ning sut dua leo 1a
16 tan/ha (V& Thi Guong, 2010). Nhung két qua
nghién ciru dat thap hon béo céo cua Eifediyi va
Remison (2010) khi bon 5 tan/ha phan chudng + 100
kg/ha NPK 20:10:10 v&i ning sudt dua leo dat 1a
22,6 tan/ha. Diéu nay cho thdy ning suat dua leo dat
hiéu qua khi bon theo khuyén céo c6 bd sung thém
5 tAn phan HCVS tir hai ngudn bun thai-BM, néu
giam 30% luong phan hoa hoc thi chua mang lai
hiéu qua trén nang suat dua leo. Do d6, NT tdi wu dé
duy tri va 6n dinh ning suit dua leo 14 bén 5 tin/ha
phan HCVS + 100% phén héa hoc theo KC.

Két qua ghi nhan thé hién ning suat thuong

pham bi dao dat cao nhit 13 nghiém thirc bén phén
theo khuyén cao ket hgp bon 5 tan phan HCVS BB-
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BM va BTS-BM véi gia tri 1an luot 1a 44,7142,55
tan/ha va 40,78+3,49 tin/ha, cao khac biét y nghia
thong ké qua phép thir Duncan mirc 5% so véi cac
NT con lai. Nhu vay, khi bén 5 tin/ha HCVS tir hai
ngudn bun thai-BM + 100% KC cho ning suit bi
dao ting 24,83 % so voi KC (32,06 tin/ha,) va
18,29% so voi ND (34,85 tin/ha). Két qua dat cao
hon béo cdo cua Sarhan ez al. (2011) khi bon 15 tin
phan chudng cho ning sut bi dao dat 12,39 tan/ha.
Két qua ciing dat cao hon két qua cia V& Thi Guong
va ctv. (2016) khi bon 10 tan phan HCVS ba BM +
75%KC (NPK:120-100-120) cho ning suét bi d6 dat
21,6 tin/ha (Bang 4). Két qua ciing cho thiy viéc
ngudi dan tudi phan ¢ (NT1) ciing cho ning suat bi
dao dat cao hon khac biét y nghia so vdi chi bon
phan héa hoc (NT2) véi gié tri ning sudt twong tmg
34,85+3,97 tan/ha va 32,06+3,93 tan/ha. Két qua
nay chimg minh dugc rang viéc duy tri va bén két
hop phan hitu co trong canh tac gitp tang 27,27%
nang suat thuong pham cua cay trong néu so véi chi
bon hoan toan phan hoa hoc (Bang 4).

Két qua nay ciing cho ring véi lwong bon 5
tan/ha phan HCVS c6 thé gitp duy tri va 6n dinh
nang suét bi dao néu so v6i bén hoan phan vo co
hoic tudi hoan toan phan d¢ theo néng dan.

4 KET LUAN VA KIEN NGHI

Phan HCVS u tir BB, BTS phdi tron BM ¢6 ham
luong dam, 1€1r} va kali tong s0 sau khi 0 cao va dat
chi tiéu vé chat lugng phan HCVS theo Nghi dinh
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108/2017/ND-CP va TCN 526/2002/BNNPTNT.
Ham lugng cac vi luong va kim loai nang dudi
ngudng cho phép. Mat sé ndm Trichoderma cia
phan hitu co vi sinh tir BTS-BM 14 6,6 x 10’CFU/g
chat kho, tir BB-BM 14 6,94 x 10’CFU/g chat kho.
Tuy nhién, can theo ddi su tich ity Mn, Zn, Cu, Cd
trong dét sau thoi gian canh tac dai Khong phat hién
Salmonella va E. coli trén phan HCVD tir 2 ngudn
BB-BM va BTS-BM.

Khi bon 5 tan phan HCVS BB/BTS-BM két hop
100% NPK theo KC cho ning suat ciia tit ca cac cdy
rau déu tang khac biét so véi ND va KC. Nhu véy,
viée bon bd sung thém 5 tn phan HCVS tir 2 nguén
bun thai ¢6 hiéu qua cao trong viéc cai thién nang
sudt cy rau; can tiép tuc danh gia hiéu qua cua phan
HCVS nay trén céc loai cdy trong khac dé mé rong
qui mo st dung trén céc loai cy trong.
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