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TOM TAT

Trong 10 ngay dAu, nhiét do gitra b& G (gdm hdn hop ba ndm va phan ga) cé bd sung ché phdm CPVSV3 (CT3)
dao ddng tr 51-56°C, cao hon so voi cac cong thiec CT1, CT2, BC va duy tri tir 5-7 ngay. Sau G 30 ngay, phan 0 &
CT3 c6 ty 1& C/N thdp nhat (13,64); ham lwong dam téng sb (1,04%), 1an hivu hiéu (187,9 mg/100g) va kali hiru hiéu
(416,2 mg/100g) cao hon cac cong thirc con lai. CPVSV3 gitip han ché sy phat trién cla E. coli va Salmonella, ddng
thoi lam tang méat dé cac vi khuan Amon hoéa va vi khuan phan giai xenlulo. Ham Iwgng mot sb kim loai nang (As, Cd,
Pb, Hg) trong mau phan bén sau G thAp hon nhiéu so véi quy dinh trong théng tw 41/BNN va PTNN. S& dung phan G
& CT3 bdn cho cay cai chip (Brassica rapa ssp. Chinensis) giup cay cé ning suét thyc thu dat 1,18 kg/m?, cao hon
so v&i cong thirc bén phan chudng va khdng bén phan hivu co. San phdm rau cai chip sau thu hoach c¢é ham lwong
As, Cd, Pb, Hg, mat dd vi khudn E. coli, Salmonella thdp hon tiéu chudn do Bo Y t& quy dinh. K&t qua nghién ctru
cho thdy ché phdm CPVSV3 phu hop s dung dé& ché bién ba ndm va phan ga thanh phan hitu co sinh hoc nhdm
phuc vu cho san xuét ndng nghiép an toan.

T khéa: Ba ndm, ché phdm vi sinh vat, phan ga, phan hitu co sinh hoc.

Use of Microbial Formulations to Produce Bio-Organic Fertilizer
from Mushroom Culture Residues and Chicken Manure

ABSTRACT

A study was conducted to identify suitable microbial formulation for producing bio-organic fertilizer from
mushroom culture residues and chicken manure. Ten days after composting, the temprature in the middle of the
compost mix inoculated with CPVSV3 (CT3) ranged from 51 to 56°C, higher than those in other treatments and
remained for 5 to 7 days. After 30 days, the C/N ratio was lowest in the CT3 (13.64) while the amounts of total N
(1.04%), available phosphorus (187,9 mg/100g) and potassium (416,2 mg/100g) were higher than those in other
treatments. The microbial formulation CPVSV3 helped restrict the growth of E. coli and Salmonella and increased the
number of amonium and cellulose decomposing bacteria. The concentration of heavy metal elements (As, Cd, Pb,
Hg) in the bio-organic fertilizer were much lower compared to Vietnamese standard. The actual yield of baby bok
choy (Brassica rapa ssp. Chinensis) applied with micro-organic fertilizer reached 1.18 kg/m? higher than that in
traditional manure application. The amounts of As, Cd, Pb, Hg as well as number of E. coli, Salmonella in baby bok
choy were also lower than Vietnamese standard set by the Ministry of Health. The results suggested that the
microbial formulation CPVSV3 is suitable for handling the mushroom culture residue and chicken manure mix to
produce bio-organic fertilizer for safe agricultural production.

Keywrods: Bio-organic fertilizer, chicken manure, microbial formulation, mushroom culture residues.
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Nghién ctru ché pham vi sinh vat d& san xuét phan hivu co sinh hoc tir ba ndm va phan ga

1. DAT VAN DE

Theo Trung tidm khuyén néng Ha Nai
(2014), ca nudc c6 khoang trén 314,8 triéu con
gia cdm v6i lugng chat thai ra moi trudng rat
16n. Hang nam, téng lugng chit thai rdn cia
dan gia stc, gia cAm & Viét Nam khoang hon 85
triéu tdn. Khéi lugng chat thai rin cia mot s6
vat nudi chinh thai ra trong nam 2010 1a 85,3
triéu tan; nam 2011 14 83,67 triéu tan va nim
2012 la 80,97 triéu tan, khoang 40% chat thai
nay dugc xu ly, con lai dugc x4 truc tiép ra moi
truong. O hau hét cac nong ho, mot phan phan
gia cAm thudng duge xt 1y bing cac bién phap
truyén théng nhu U lam phan chudng, lam
nguyén liéu ctia hAm biogas... Cac phuong phap
nay da s dudc 4p dung khong ding quy trinh,
nhiéu khi mang tinh chidu 1& va da giy nén
nhiing van dé vé mdi truong dang bao dong.
Lugng phé thai nay phan 16n 1a nhiing hop chat
hfiu co gidu carbon va mdt s6 nguyén t& khoang
da, trung, vi lugng. Pay 1a ngudn nguyén liéu cé
gia tri cho ché bién ciac dang phan hiiu co sinh
hoc chit lugng cao phuc vu sian xudt nong
nghiép an toan.

Bén canh d6, nghé tréng nam dang rat
phat trién trong san xudt néng nghiép hién
nay ciing ton tai van dé can phai xu ly ba thai
sau khi thu hoach. Mot trang trai nuéi trong
ndm & quy md vita va nhd cé thé thai ra
khoang 100 tdn ba ndm mdi nam, néu khong
dudc xt 1y thi day ciing 1a nguyén nhéin giy ra
6 nhiém méi truong déi véi khu dan cu xung
quanh. Viéc st dung cac CPVSV dé xu ly triét
dé ch&t thai chin nudi va ba ndm theo ding
quy trinh k§y thuat va tao thanh phén hdu co
sinh hoc phuc vu cho san xuit néng nghiép la
mot trong s6 cac giai phap t6i wu nhit dé giai
quyét van dé 6 nhiém moi trudng dong thoi
lam gia ting chudi gia tri va tao thém viéc
lam cho ngudi néng dan. Thém vao do, viéc su
dung phan httu co sinh hoc khéng nhiing gop
phan cai thién cac dic tinh vat 1y, héa hoc va
sinh hoc ctia dat trong ma con cung cap nhiéu
dudng chat quan trong cho cay tréng, lam
tang chat lugng nong san va giadm thiéu siu
bénh gay hai, gép phan bdo vé mdi trudng va
phat trién néng nghiép bén viing. Nghién ctiu
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nham tim ra loai ché phdm vi sinh vat phua
hop @ xt 1y hén hgp phan ga va ba ndm
thanh phan hiiu co sinh hoc, gép phan tao ra
ngudn phan hiiu co chat lugng cao va an toan
st dung trong trong trot.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ctu
Thi nghiém dudc tién hanh trén 2 vat liéu
1a phan ga va ba nam. Khéi lugng 2.160 kg ba
nam va 1.440 kg phan ga dugc tron déu, cho vao
cac bé u. 3 loai CPVSV khéc nhau do Bé mén Vi
sinh vat, Khoa Moi truong, Hoc vién Nong
nghiép Viét Nam nghién ciiu, ché tao bao gébm:
CPVSV1 1a hén hop cac chung Penicillum
sp. 3, Aspergillus sp. 3, Psendomonas sp. 6,
Saccharomyces sp. 1, Bacillus sp. 3,
Streptomyces sp. 4.

CPVSV2 14 hén hop cac chung Aspergillus

oryzae, Bacillus subtilis; Bacillus mycodes;

Streptomyces sp. F; Saccharomyces cerevisiae

CPVSV3 c6 cac chung vi sinh vat: Bacillus
subtilis, Streptomyces sp. F, Aspergillus oryzae,
Kluyveromyces marxianus, Trichoderma spp.

Phan khoang gom phan dam ure, lan supe,
kali clorua.

Phan hiiu co gom phan chudéng ban hoai
muc, phan hiiu co sinh hoc sau 90 ngay dudc
véi CPVSV3

Cay trong: cay cai chip (Brassica rapa sp.
Chinensis) (B6 mén Rau gia vi - Vién Rau qua
Ha Noi cung cap).

2.2. Phuong phap nghién citu

2.2.1. Thi nghiém xit Iy ba nAm va phan ga

Thi nghiém dugc tién hanh tu thang
08/2014 dén thang 12/2014 tai khu thi nghiém
cia B6 mo6n Noéng héa, Khoa Quan ly dat dai,
Hoc vién Nong nghiép Viét Nam. Thi nghiém
gdm 3 cong thiic véi 3 1an Lip lai va dude bd tri
ngiu nhién hoan toan (Bang 1).

MG&i bé 1 chita 300 kg vat liéu (180 kg ba
nam + 120 kg phan ga). Méi CPVSV dugdc pha
loang véi nuée (ti 18 1:10) va tron déu (1 1lit CPVSV
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Bang 1. Cong thiic thi nghiém st dung ché& phAm vi sinh vat

xU 1§ hén hgp ba ndim va phan ga

Cong thure Vat liéu (% khéi lugng) Ché phém
CT1 60% ba nAm + 40% phan ga CPVSV1
cT2 60% b& n&m + 40% phan ga CPVSV2
CcT3 60% b& n&m + 40% phan ga CPVSV3
p/IC 60% ba ndm + 40% phan ga Khong ding ché phidm

/bé %). Pat mot 6ng nhua 6 chidu dai 1m va duc
16 xung quanh 6ng vao gitia bé t dé do nhiét do.
Ba ndm va phan ga dudc tréon déu roéi rai thanh
16p day 30 cm trude khi tuéi dich CPVSV, lam
lién tuc cho dén khi hét khéi lugng vat liéu can
dung trong mot bé. Sau d6, dung bat che phu
trén bé mat bé . V6i cong thic ddi ching, tién
hanh nhu cac cong thic khac nhung dung nuée
sach thay cho CPVSV.

Céac bé t duge x&p thanh mét hang va bé tri
cong thic thi nghiém bang cach béc tham ngiu
nhién, két qua thu dude nhu sau:

BC|CT|CT|BC|CT|CT|CT|CT|CT|CT|bC|CT
113122 2 [11]13]23|33|21(12| 3 |32

Hiéu qua cta cac CPVSV trén phan ga va
ba ndm dugc theo doi, danh gia thong qua mot
s6 chi tiéu nhiét do dong u va chat lugng phan
4. Giai doan 10 ngay diu sau 4, nhiét do déng
dugc do hang ngay trong é6ng nhua 6 cac dd sau
30 cm, 60 cm va 90 cm. Giai doan sau 10 ngay,
tién hanh do nhiét d6 dong 1 tuong tu nhu trén
nhung dinh ky 10 ngay 1 lan.

Cac chi tiéu vé chat lugng phan u dudc theo
doi gbm: &m do, pH, OC (%), N (%), P,O; hitu
hiéu (hh), K,O httu hiéu. Cac chi tiéu nay duge
tién hanh phan tich vao 3 giai doan (sau u 30
ngay, 60 ngay va 90 ngay). Cac chi tiéu chat
lugng khac nhu As, Cd, Pb, Hg, E. coli,
Samonella duge tién hanh 14y mau, phan tich
vao thoi diém 30 ngay sau t. Cac phuong phap
phan tich s dung theo TCVN ban hanh trong
thong tu 41/TT-BNNPTNT va theo S6 tay phan
tich d4t, nudc, phan bén, cay trong caa Vién Thé
nhudng Nong hoa (1998).

2.1.2. Thi nghiém danh gia hiéu qua cua
phan hitu co sinh hoc 1én ciy tréng

Hiéu quéa cua phan hiiu co sinh hoc U tu
phan ga va ba nadm dugc danh gia khi trong cay
cai chip. Thi nghiém dudc tién hanh tu thang
12/2014 dén thang 02/2015 tai khu thi nghiém
cia B6 mén noéng héa, Khoa Quan ly dat dai,
Hoc vién Nong nghiép Viét Nam. Thi nghiém
gdbm 3 cong thiic, mdéi cong thic nhic lai 3 1an,
duge bd tri theo phuong phap RCB, dién tich
mbi 6 thi nghiém 1a 4m? Cac céng thtc thi
nghiém dudc bo tri theo so d6 sau:

bC1 PHCSH 1 PC1
PHCSH 2 bC2 PC 2
PC3 PHCSH 3 bC3

Thi nghiém st dung hén hop phan ga va ba
ndm duge xt ly bing CPVSV3 sau khi a 90
ngay. Khoi lugng phan bén cho tiing cong thiic
dugc trinh bay trong bang 2.

Khéi lugng phan bén va phuong phap bén
phan cho ciy cai chip trong thi nghiém dudc
tien hanh theo huéng dan ctia Ta Thu Cic
(2000) va Nguyén Nhu Ha (2006). Téng ludng
phan bén duge chia thanh 2 théi ky chinh: bén
16t va bon thic. Bon 16t thuc hién vao thoi diém
lam dat v6i 100% phan hiiu co + 20% phan dam
+ 100% phéan lan + 20% phéan kali. Bon thic
duge chia thanh 2 1an: thic 1an 1 (7 ngay sau
trong) véi 30% phan dam + 30% phan kali; thic
lan 2 (10 ngay sau bén thic 1an 1) véi 50% phan
dam + 50% phéan kali.

P& danh gia hiéu qua cta phan hitu co sinh
hoc, ching t6i tién hanh theo doi cac chi tiéu
sinh trudng, phat trién ctia ciy vao thoi diém
thu hoach. Céac chi tiéu sinh trudng, ning suit
(chiéu cao cay, sb 1a trén than, nang suit thuc
thu) dugc xac dinh bing cac phuong phap do
dém, can trong lugng va tinh toan thong dung
trong theo déi thi nghiém déng rudng.
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Bang 2. Cong thitc thi nghiém danh gia hiéu qua phan hitu ¢d sinh hoc

dén nang suit cai chip

Cong thirc Khéi lwong phan bén/ha Khéi lwong phan bén/é thi nghiém
b/C Nén (30 kg N + 25 kg P,Os + 35 kg K,0) Nén (26,7 g Uré + 62,5 g Supe lan + 23,3 g Kali Clorua)
PC Nén + 15 tAn phan chudng Nén + 6 kg phan chudng
PHCSH Nén + 15 tn phan hitu co’ sinh hoc* Nén + 6 kg phan hitu co sinh hoc

Ghi chi: * Phan hiiu co sinh hoc 1 tir phan ga va bd ndm c6 bé sung CPVSV3

Hiéu sudt phan hiiu ¢ dugc danh gia dua
trén sy chénh léch vé nang sudt gitia cac cong
thiic ¢c6 bén phan hitu co véi cong thic dosi
chting. Coéng thiic tinh hiéu sudt phan hiu co
dugc trich dan trong théng tu 41/2014/TT-
BNNPTNT nhu sau:

Hiéu suit st dung phan hiu cd = Boi thu
néng suit (kg/m?)/s6 kg (lit)/m? phan hiiu co da st
dung. Pon vi tinh 14 kg san pham/kg phan bén.

Trong d6: Boi thu nang suit (kg/m? = Ning
sudt cong thtic bén phan hiiu cd - Niang suit
cong thiic d6i chiing.

Céc chi tiéu mat d6 vi khudn E. coli,
Salmonella; ham lugng As, Cd, Hg, Pb trong cay
rau dudc phan tich bang cac phuong phap théng
dung theo quy dinh tai QCVN 8-
2:2011/BYT;QCVN 8-3: 2012/BYT do Bo Y té&
ban hanh va theo S8 tay phan tich d4t, nudc,
phan bén, cdy trong caa Vién Thd nhudng nong
héa (1998).

2.3. X 1y s6 liéu
S6 lidu trong thi nghiém dudc xt ly bing
phan mém Excel va IRRISTAT 5.0.

3. KET QUA VA THAO LUAN
3.1. K&t qua x1 ly ba nim va phan ga

3.1.1. Dién bién nhiét dé dong

Két qua theo ddi nhiét dd déng u trong 10
ngay dau tién & 3 vi tri khac nhau duge thé hién
trong hinh 1; 2; 3; 4.

Sau khi 1 3 ngay, nhiét d6 & gitia déng u
ting manh & cac cong thiic st dung CPVSV1,
CPVSV2 va CPVSV3 so véi cong thiic déi chiing.
Giai doan tu 3-10 ngay, cac cong thic CT1, CT2,
CT3 c6 nhiét dd gitia d6ng 1 cao hon 50°C va kéo
dai lién tiép tu 5-7 ngay. Cong thtic dung
CPVSV3 cho khoang thdi gian c6 nhiét do trén
50°C dai nh4t (7 ngay). Day 12 sy khac biét ro
rang véi cong thiic d6i chiing (nhiét do gitia
déng U ludon thap hon 41°C). Ngoai ra, c6 su
khéc biét vé nhiét dd & 3 vi tri cua déng u: gitia
dong 1 nhiét d6 ludn cao hon so véi trén bé méit
va day déng u. Diéu nay sé gép phan giip cho
d6éng 1 nhanh hoai muc. Feachem et al. (1983),
nhiét do déng U trén 45°C c6 kha ning tiéu diét
mam méng mot sd loai bénh hai (E. coli
Salmonella) c6 trong phan ga va ba nam.
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Bang 3. Nhiét d0 tai cac vi tri cia dong u § giai doan ti€p theo (°C)

bC CT1 CT2 CT3
Ngay

Trén Gilra bay Trén Gitra bay Trén Gitra bay Trén Gilra bay
10 37,7 39,7 35,3 47,0 49,7 44,7 47,7 49,7 45,7 48,0 50,7 44,7
20 37,7 39,7 34,3 37,3 39,3 35,3 39,0 40,7 37,0 39,3 41,0 36,3
30 36,0 38,0 32,0 34,0 35,3 32,3 33,7 35,7 32,3 33,7 35,3 31,7
40 32,0 33,3 30,3 29,3 31,0 28,7 29,7 30,7 28,3 30,7 32,7 29,7
50 29,3 31,0 28,7 25,3 26,3 23,7 247 247 23,7 247 253 23,7
60 25,3 26,3 23,7 20,0 21,3 19,0 21,3 21,7 19,7 21,7 21,3 19,7

Nhiét d6 tai cac déng U c6 xu hudng giam
manh trong giai doan tit 10-60 ngay sau u. Tu
ngay 50-60 sau 1, nhiét dd & cac cong thiic theo
ddi déu thap hon 30°C va su chénh léch nhiét do
gitia cac vi tri theo déi khéng 16n, chiing to tai
céc thoi diém do, su hoat déng cta hé vi sinh vat
trong dong u da gidm dan. K&t qua nay phan
anh moét phan sy dong déu vé mtic @6 hoai muc
d céc vi tri ca doéng 1.

3.1.2. Chat lIugng phan u

Dé danh gia chat lugng ciia phan G ching
t6i tién hanh nghién ctiu mot s6 chi tiéu nhu 4m
d6, pHge, OC, N téng s6, P,O, hitu hiéu (hh),
K,O htiu hiéu 6 3 thai ky 30, 60, 90 ngay sau u
va thu dugc két qua 6 bang 4.

Sau khi 1t 30 ngay, chit lugng phan 4 c6 su
khéc biét ¢6 ¥ nghia gitia cac cong thiic st dung
CPVSV (CT1, CT2, CT3) va coéng thiic khong bd
sung ché& phdm (PC). Cu thé, cac céng thic dudc
xti Iy CPVSV ¢6 @6 4m, ham lugng N (%), P,0,

hiiu hiéu, K,0 htu hiéu cao hon so véi cong thic
d61 chting. Ngudc lai, cac chi tiéu pH, OC 6 cong
thiic déi ching lai cao hon cac coéng thiic con lai.
Khi danh gia giita cac cong thic duge xt 1y bang
ché& pham ta thay khi st dung CPVSV3 c6 su sai
khac c¢6 ¥ nghia v6i CPVSV1 va CPVSV2. Xt ly
phan ga va ba ndm bing CPVSV3 dat két qua
ham lugng dinh dudng cao nhét: N téng s6 dat
1,04%, P,O; hitu hiéu dat 187,9 mg/100g va K,O
htiu hiéu dat 416,2 mg/100g. Diéu nay ching té
sau khi 1 30 ngay, CPVSV3 c6 kha ning phan
hiy phin ga va ba ndm t6t hon 2 CPVSV con
lai, phan U c6 thé st dung ngay lam phan hitu
¢d bén cho cay trong.

Thoi diém 60 ngay sau 4, cac cong thic
CT1, CT2 va CT3 c6 pHgy, OC (%) thap hon,
ham lugng P,O; htiu hiéu, K,O htiu hiéu cao hon
so v6i céng thic PC. Nhu vay, viéc b6 sung
CPVSV gitp d6ng 1 hoai muc nhanh hon. Cac
CPVSV gitp cho phan ga, bd ndm c6 d6 hoai
muc t6t, ham lugng cac hop chat hitu co giam,
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Bang 4. M6t s6 chi tiéu chat lugng phan 4 theo thdi gian

Méu Am do (%) PHk Ne PaOer KO m
(%) (mg/100g)

30 ngay sau G

bC 53,47b 7,91a 17,77a 0,91b 121,6¢ 240,4d
CT1 56,83b 7,63b 15,84b 0,88b 121,2c 289,9¢c
CT2 56,19b 7,59b 15,37b 0,90b 173,7b 366,6b
CT3 62,28a 7,60b 14,25¢ 1,04a 187,9a 416,2a
LSDo 05 3,47 0,11 1,09 0,09 12,5 35,8
CV (%) 3,3 0,8 5,6 4,4 5,8
60 ngay sau U

bC 57,97b 7,71a 16,01a 1,00c 111,7b 282,5¢
CT1 61,74a 7,50b 13,41b 1,07b 159,1a 272,6¢
CT2 61,08a 7,47b 13,75b 1,08b 146,6a 332,9b
CT3 62,92a 7,57b 12,66b 1,12a 165,9a 362,7a
LSDo 05 2,06 0,12 1,48 0,04 19,9 26,9
CV (%) 1,8 0,8 2,0 7,3 46
90 ngay sau U

bC 59,38¢c 7,58a 14,76a 1,02b 110,43c 206,0b
CT1 63,57b 7,22b 11,69b 1,12ab 124,3b 236,6ab
CT2 62,47b 7,28b 11,30b 1,17a 125,5b 258,7a
CT3 67,16a 7,27b 11,04b 1,13ab 165,0a 218,4ab
LSDO0,05 1,89 0,13 0,90 0,14 6,1 50,9
CV (%) 1,6 0,9 6,5 2,5 11,8

Ghi chi: Trong cting mét cit, cac gia tri trung binh c6é mét chii cai gibng nhau thi khong khéc biét 6 miic y nghia 5%

phu hdp v6i cdng bd ctia Burton va Turner
(2003). Ngoai ra cac CPVSV gidp cho su chuyén
héa cac chdt nhanh hon, tao ra nhiéu dinh
dudng dé tiéu, phit hgp dé 1am phéan bon cho cay
trong. Tuy nhién, & thoi diém nay, cac chi tiéu
am d6, pHge, OC va P,O, hitu hiéu khéng c6 su
sai khac c6 y nghia gitta cac cong thic CT1,
CT2, CT3.

Tac dung cta cac CPVSV dén su phan giai
cta hén hgp phéan ga va ba ndm & thoi diém 90
ngay sau u 1a nhu nhau. Diéu nay thé hién & cac
chi tiéu nghién ctiu gitta cac cong thiic CT1, CT2
va CT3 khong c6 su khéc biét, chi s6 C/N cta céic
cong thiic nay cé gia tri gdn nhu nhau (Hinh 5).

Nhu vay, trong diéu kién ctua thi nghiém,
viéc st dung CPVSV3 gitip rit ngin thoi gian
hoai muc ctia phan ga va ba ndm hon so véi 2 ché
phdm con lai va nhanh hon nhiéu so véi déi
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chiting. Sau 4 30 ngay bang CPVSV3, phan ga va
ba ndm c6 d6 hoai muc cao, ¢ thé st dung lam
phan bén hitu co trong san xuat néng nghiép.

Danh gia do mtic do an toan ctia phan bén
ché& bién tit b4 ndm va phan ga ching téi tién
hanh nghién ctu mat doé ctia mot sd chung vi
sinh vat hiiu ich va gay hai; ham lugng mot s6
kim loai néng trong mau phan sau 1 30 ngay va
thu dugdc két qua § bang 5 va bang 6.

Viéc xti Iy phan ga va ba ndm bang CPVSV
da han ché rat t6t su phat trién cta vi sinh vat
giy hai nhu E. coli va Salmonella. Tai thoi diém
30 ngay sau U, cong thic duge xt ly bing
CPVSV1 va VSV3 khong thay su c6 mit caa 2
loai vi sinh vat nay nhung & cong thtic d6i chiing,
mat d6 ciia ching déu vudgt ngudng tiéu chuén
cho phép (1an lugt 1a 5,97.104 va 3,1 CFU/g mau
kho). Bén canh d6, mat d6 vi khuidn amon héa va
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vi khuén phéan giai xenlulo trong céng thitc CT1,
CT3 la cao hon so véi cong thiic CT2, cong thic
DC va cao hon so véi tiéu chudn vé phan bén hiiu
c6 sinh hoc do Bo Néng nghiép va Phat trién
Néng thén quy dinh theo thong tu 41/TT-
bnnPTNT. Két qua nay phu hgp véi cong bd caa
Feachem et al. (1983) do hoat dong manh mé cta
cac loai vi sinh vat htiu ich ¢6 trong CPVSV gitap
cho nhiét d6 clia dong 4 gia ting nhanh (dat trén
500C) va kéo dai (5-7 ngay) cb tac dung tiéu diét
mAam bénh, nhat 1a cac loai vi sinh vat gay bénh
von c6 kha nhiéu trong phan ga.

Khi tién hanh danh gia ham lugng kim
loai ning trong mau phan hiiu co sinh hoc cua
cong thtc CT3 sau t 30 ngay chung téi thu
dugc két qua 6 bang 6. Nhin chung, ham lugng
mot s6 kim loai ning trong mau phan hiiu co
sinh hoc ciing th4p hon rit nhiéu so véi tiéu
chudn do Bé Néng nghiép va Phat trién Nong
thon quy dinh trong thong tu 41/TT-
BNNPTNT. Diéu nay chtng té6 phan hiiu co
sinh hoc dudc ché bién tir phan ga va ba ndm
bing CPVSV3 dat tiéu chuén va phu hop cho
san xuit néng nghiép an toan.
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Hinh 5. Ty 1& C/N cua cac cong thitc thi nghiém theo thai gian
Bang 5. Mat do mét s6 ching vi sinh vat & thoi diém 30 ngay sau @
E. coli Salmonella VK Amon héa VK phan gidi xenlulo
Mat d6 .
(CFU/g mau)
BpC 5,97.10" 3,1 6,03.10" 2,93.10
CT1 0 0 3,08.10 2,89.10°
CT2 2,47 0,63 2,84.10° 1,65.10°
CT3 0 0 4,36.107 3,99.10°
Tiéu chuan <1,1.10° 0 >1,0.10° >1,0.10°
Bang 6. Ham lugng mét s6 kim loai ning trong mau phan u
As Pb Hg
Nguyén liéu
(mg/kg)

Phan HCSH 0,514 0,090 3,480 0,005
Tiéu chuén <10,0 <5,0 <200,0 <2,0
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3.2. Hiéu qua ctia phan hitu co sinh hoc dén
nang suat cay cai chip

DPé danh gia hiéu qua cta phan hitu co sinh
hoc ché bién ti phan ga, ching t6i tién hanh thi
nghiém trén cay cai chip va theo doi mét s6 chi
tiéu sinh trudng, phat trién, ning suét & thoi
diém thu hoach. K&t qua thu duge trinh bay
trong bang 7.

Chiéu cao cAy cua cac cong thic dao dong
trong khoang 16,8-22,3 cm, s6 14 trén than chinh
tir 10-12 14. Viée sti dung phan hitu cd trong trong
rau gitip cdy rau c6 chiéu cao cay, s6 1a t6t hon so
véi cong thtic khong bén (DC). Két qua thong ké
cho thay, cong thiic bén phan hiiu cd sinh hoc cho
néng suit cao nhat (1,18 kg/m?, céng thic doi
chiing c6 ning suit thuc thu thap hon cac cong
thtic khac (0,85 kg/m?. Sti dung phan hiiu cd sinh
hoc ¢6 hiéu suit cao hon so véi st dung phan
chudng va dat 0,22 kg rawkg phan.

Mot s6 chi tiéu chat lugng cta rau cai chip
sau thu hoach dugc trinh bay trong bang 8. Cac
mau rau cai chip ¢6 mat d6 vi khuan E. coli va
Salmonella thap; ham lugng As, Cd, Pb, Hg
trong mau rau tuci thap hon nhiéu l4n so véi
tiéu chuén rau an toan do Bo Y t& ban hanh tai
QCVN 8-2:2011/BYT va QCVN 8-3: 2012/BYT.
Nhu vay, viéc st dung phan ga va ba ndm sau

khi xt 1y bang CPVSV3 dé trong rau 1a phi hop
va dap tng tiéu chuén rau an toan.

4. KET LUAN VA DE NGHI

Trong 10 ngay dau tién, viéc st dung
CPVSV dé G phan ga va ba ndm da gidp cho
nhiét d6 déng U cta cic cong thic CT1, CT2,
CT3 tang manh (trén 50°C) so véi cong thiic doi
chting va kéo dai ti 5-7 ngay. Nhiét do6 6 vi tri
gitia déng 1 ludn cao hon so véi vi tri bé mat va
vi trf day. Sau 1 10 ngay, nhiét d6 déng u c6 xu
huéng giam vé gan véi nhiét d§ cia méi truong.

St dung CPVSV3 dé xt ly phan ga va ba
ndm cho hiéu qua nhanh hon 2 ché& pham con
lai. Sau khi 1 30 ngay, phan hiiu cé sinh hoc
st dung CPVSV3 ¢6 &m d6, ham lugng OC, N
téng s6, P,0O; hitu hiéu, K,0O hitu hiéu cao hon
so v6i 3 cong thic con lai; han ché su phat
trién ctia VSV gay hai (E. coli, Salmonella);
mat d6 vi sinh vat c6 ich (vi khudn amon héa
va vi khuan phéan giai xenlulo) cao; ham lugng
mot s6 kim loai ning (As, Cd, Pb, Hg) thap
hon so véi tiéu chuén do Bé Nong nghiép va
Phat trién néng thén quy dinh. Phan hiéiu co
sinh hoc da ban hoai muc, c¢6 thé dem st dung
cho cay trong.

Bang 7. Mot s6 chi tiéu sinh truéng va nang suit cay cai chip

Cong thue Cao cay (cm) Sé la/than (1a) NSTT (kg/m?) HS PHC(kg rau/kg phan)
b/C 16,8 10 0,85° -

PC 21,5 11 1,05 0,13

PHCSH 22,3 12 1,18° 0,22

CV(%) - - 10,2

LSDo,05 - - 0,09

Ghi chu: NSTT: Ning suat thuc thu; HS PHC: Hiéu suat phan hitu co
Trong cting mot cot, céc gia tri trung binh cé mot chit cai giong nhau thi khéng khac biét ¢ miic y nghia 5%

Bang 8. M6t s6 chi tiéu chat lugng rau cai chip sau thu hoach

As Cd Pb Hg E. coli Salmonella
Cong thue —
(mg/kg) (CFU/g mau tuwoi)
b/C 0,050 0,022 0,052 0,011 2,0 0
PC 0,061 0,032 0,062 0,009 4,7 0
PHCSH 0,058 0,028 0,056 0,013 3,3 0
Tiéu chuan <1,0 <0,1 <03 <0,05 <10,0 0
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St dung phan hifiu co sinh hoc ché bién ti
phan ga, ba ndm va dudc xi 1y bang CPVSV3
gitp cdy cai chip dat ning suat thuc thu va hiéu
sudt phan hitu cd cao hon so v6i bén phan
chudng. Rau tudi c6 ham lugng As, Cd, Pb, Hg va
mat d6 vi khudn E. coli, Salmonella thap hon so
v6i tiéu chudn rau an toan do Bo Y t& quy dinh.

Ché€ pham CPVSV3 duge xac dinh la phu
hop @€ xt 1y hon hop phan ga va ba n&m thanh
phén hitu co c¢6 chat lugng dat tiéu chuédn phan
hiiu co sinh hoc do B6 Nong nghiép va Phat
trién nong thon quy dinh.
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