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Compost as a Carrier for Microbial Inoculants

ZHANG Zhi-hong, LI Hua—xing, FENG Hong, ZHAO Lan—feng, LI Min—qing, HU Wei

(College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract:The work mainly studied whether air—dried compost (utilizing livestock or poultry manure and spent mushroom substrate as

composting materials) could be used as carrier for liquid microbial inoculants. Three functional Bacillus strains (Bacillus megaterium, Bacil—

lus mucilaginosus and Bacillus subtilis ) were used to construct microbial—-organic fertilizer(MOF ) and microbial-compound fertilizer( MCF ).

The application effects of the different bio—fertilizers including compost(C), organic—inorganic fertilizer(OIF ), MOF and MCF were tested.

The results showed that air—dried compost had no significant difference compared with vermiculite in appearance, touch—feeling , bacterial
mortality after adsorbing microbial inoculants. When moisture of compost less than 15%, about 6% (v/w) adsorption proportion of liquid mi-
crobial inoculants to compost was better. The higher proportion of liquid microbial inoculants to compost caused higher moisture content and
pH, which affected preservation effect of bio—fertilizers. The lower proportion of liquid microbial inoculants to compost led to the population of
three functional Bacillus strains less than the agricultural standard (0.2x10® CFU-g™). According to different combination ways of compost
with microbial inoculants and chemical fertilizers, three kinds of bio—fertilizer, MOF ( compost and microbial inoculants ), OIF (compost and
chemical fertilizers ), MCF( compost, microbial inoculants and chemical fertilizers) were selected. The total population of functional Bacillus

strains were 0.59x10% CFU g™ and 0.38x10% CFU- g™ in MOF and MCF respectively, after keeping for 6 months at room temperature. In test—
ed bio—fertilizers, the population of bacteria was the highest with the strongest buffering capability to chemical fertilizers. The full mature and
air—dried compost could be used as carriers for liquid microbial inoculants, especially for Bacillus strains.

Keywords: compost; carrier; microbial inoculants; microbial—organic fertilizer; microbial-compound fertilizer
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HIAE YRR 2R A ek IS A SRR
&, Hrh ek il i o (H R PN — TP RIRT P3¢
VERA AT A, R HATF RoRr s A SRR Y
W RBEIR, IF HRA B R, R R3] —F R i
AR TR E R, NREEE T AR R I 141
—EFR ST HIEA, O SR T Y NERHAE 7= 5% H [A) R
Z—s
B YUY b S AR A R 7 it i i A A
WFE, HEE B — 5 T S HEAC SRR R S8 e
HERER B 2T, 55 A0 ] DAE 3 5 AR W i ) 45
Bl & BAE W HE BRI R AR . K THERE A=Y
R E I, EESE A KRN B RS
XA B (Trichoderma harzianum )", {H 3 Z 5% = 7E
AT AR IR B SR M B R AR SR
SRR A A ER, RIS
WAEYRETEH A, FE S BE R L, M
HENE IR S HY R, (b2 R A S S B0E VM
KM, REAL SR KB, HEE A B & IR
SPGB MIRK, LU P E AN
10° CFU - g™ B, BT i S SR AR W) AN 158, BT HIGR
TR, HAMERRH R & & NHi-N t 2 mshks)
REAN R BRI R R R, LR BRIEAEIL, 1B
BEREK R, HEKERFEMN , AMET MR 2T
HEGWARW, AR TR, Bk,
RELFEER, It H E/KERRLE A BeE il
Yeh R R BRI . ASBIFSE LA B & S A v S HEAE
BERE, RS M 3 vk B AR R AE U E R
THRERUAE YR S RN, BRI Zh RE A Yy FIHEAT
B &P & A AR Ak, (R B Wi s A oA dE AR AR Ak,
VLA SEREAE A IR B AA . A 7= TR A M kR
BEFRARYE , %32 = AR AR SR A M R BT L &
AARZEINLEL.

1 #REFZE

L1 a4+

HENE - 75 2 2 A v HE I K BE 55 d A AL
HERE, MK R B BOEE N KA B AT, B
BIEKBRAET 15%. AT 5 d JFIRETR & B
HAtfe bR 2 N 4 P& K &850 21.30,15.30,
21.40 g-kg', A LI & B 580.80 g -k, & K B
12.80%,pH 7.29,C/N 15.82, KE#FT A EE A R 2],
Fh & 2880 ( Germination index )83.2% . A3 3E STk
RFAET, ENEC LB # . i 2 mm FiF&EH .

4. 1 60 Hif, 121 CKE 30 min, 90 CA A
HETF 6 h,

FRHE : FRZE (5 N 46% ) ; i B R4S (& P05 15%) ;
B (& K0 63%),

HRETAE YD : DRI YR 3 MREFHUAHER , 535
RIAPNE (B KZFWATHE Bacillus megaterium ) | fif
RN B (JB 52 2 AT B8 Bacillus mucilaginosus ) FIHEHT
Y08 (KB ZEMUAF IR Bacillus subtilis ), EAT 150 AV A
R IR & (Kanamycin) . 2~ & % % (Ampicillin ) 1 5]
#&°F (Rifampicin ) B AE R HU AR T , PLrE VR BE R 200
pg-mL,

1.2 iR FH=*E
1.2.1 BATAAE YR

3 FIEE ML R A A R AR IS IR, 2R TR R
5 90%Lh k. BABAE 3x10° CFU-mL™ DU _EBF&5 5
R AR & B =, R RARIR A ], SRR
AW 3 R & B
1.2.2 PR A= P TR 5 IR BT A 2R

TR 4351 A R R Ay SRR AR o VR IR A B 77
EER AR 20% (vhw , WA ) TR B, 5353145 300 g
Fi IR AT REAN D&Y B TR RASF, AR
[ B REAN A = . B M TR 3 IREX
1.2.3 MR, FLIEARA M EFIRH G I Y
)AL

RIGTE 4 b HE: (1)HERE ; (2) 4= Y18 MLAE (WA
A W S5 MRS 6% HL B ) 5 (3) 78 HLIEHLAE
CGEAEFLIEIR A, LA AR A N:4% . P,05:0.5%F11
K;0:3%) ; (4) 4 5 1R NS HERE 1A M & 50 Fn b A
3MRG AT 2 F1 3 WSS ). FITCH/KIA%E 4 4
BRI G AR K E—3 . B MEIIE 3 REX .
1.2.4 R[RIME B LI A= 2 TR AE pH FE 7K 5200

I 3 LI : (1)HEREHE 2% L 510 FH A4
B A IR AL ; (2) WM He B 6% 1) 44 1R
RE 5 (3) MR B EL A5 R 10% A M IR AE . FLAE A &
5123 fAEYZIREMR, B ML 3 REXR,
1.2.5 WEmE 575k

AR SRR R PR . A DA
YT RSP TA NS B AN R B, 20 B E AR LB TR 3
Frdk P DRGSR A B R E RS BR R SR A o
AFERL IR R . A T SR EA I 25 SR, e —
B ERR BT 60 CTF /KR ALFE 5 min, ARFEAE 2L
A, T o ARSI 388 4 B | L A R R PR T
M AENEEOFREIERERE, ERENA%ES
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BRIk, BigR BT WS SRR 18],

pH BN 52 AR OKAEEE 10:1) 5 7K 3 E
B
1.2.6 BiEsb 5 vk

F Excel 2003 F11 SAS8.1 #4475 5-¥7

2 HRESH

2.1 HERBFNGE 7 T 2R (A A IR B S R

S REFi A B AE R RS, AN T B |
AP, FREF, SKEDINN 26.1%F1 20.3% ,pH
G351 R 741 F17.01, PP ER AR KBRS TTie S
SR E 7K EF pH, AT & BUATEARZR  AE 1 7 TLL
Fi, PRSI 3 FIREMA Y BBOEEER, FT
AE 5 HENE A B S /K B B0R AR R AR 738 A 560, HEAT
ANKEE H 2R A SR e B E NS A
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Figure 1 Total population changes of functional microbes

in two carriers
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S REA MY, A SHEERRER S TA L
Y, e a B B R AEYTEE RS R, 55
X R FP R AR BT R, MERE T LA A3, ERERA
IS RN RE A M B AR R AP B R A, A
FIU B o - B A A ER AR
22 HEB MEYEAFMEEREAES AR
MEWREm

HERE AL RE R B iR ol A B[R O A T
WA, BRI ALA 7 2O AR Th BB A 1 At 4
A B R AT H A, B BT T AR RIS AR R
HEYIRHIE ERI2ZE SR
2.2.1 AYIBHAEIA: Y IRAE AR I RE A PR R s

FUAE fr i 440 o A A R A B S (LI 2) mT 5, A
Yy 52 IR AE H BT R 4 B B AT A 8 DR, fRAF 4
d B, 22 B ERA B B E KT A W E AR Y IR IS
MAEYAYAERZER MRS, #4304 5,3 gl
WEAYAVIERHEREER TAYEIRIE, & H
30%L4 L, tEHAY R IRAE LIRSS IR T 2 AR
A=A HLAE FP T B8 2F M 40 B R 8k 4 ¥k (4.30.90.180
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Figure 2 Changes of three functional microbes population in MOF and MCF
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d) BUBELE SR 431k 0.81x10°8 CFU-g™.0.73x10° CFU -
g1.0.64x10° CFU-g™.0.59x10° CFU - g™, A= ¥ R AE 4%
Bk 0.62x10° CFU -g~.0.45x10° CFU -g~,0.42 108
CFU-g 1 0.38x10° CFU - g ,6 /> A B KSR R 5 3
FAE 0.2x10° CFU - g™, i AALAE AT RABE =5 HER} R
PR, BRE—EBRE SRR
B LA = Ry PR AR AR o T s PR R i, 1 R B 4
A Yy S IR HEARAE R ] o
222 ARIAEF @SRk

HEAE U A R R R R (R 1), AR B
AR Rt RE , KR EAYHE YR, EN1ZEZE
BAE A, ZRAEE 1NAGHIEPAEEE
BERTAYAE YL, HP FEE TR D ae i grxt
e HE o RSB A AR IV E F o X A ALTCHLAE A
AP EIRAE, 4 EEBRAR BT AR A YA Bl
HE, AT DA HE ot S FES F 403K 388 40 B B B I E A
PE—45 B PR AL , A 4 55 TR A HP 40 TR R e 1
FAULTHUIE, 32 F AR IRAE A T DRE
=W,

®14MERDEEAREETN

Table 1 General bacterial population changes in four fertilizers

44 30 d/ 90 d/ 180 d/
x107 CFU-g* x10° CFU-g" x10° CFU-g* x10° CFU-g?

HEHE 91.0+2.52a  191+551a  170£9.98a 143.34.37a
BHLTHUE  29.7+0.89b  74.026.24c  43.3+2.40c 31.0+3.51d
HEYEHE  89.74549a  168.7+4.67b 138.3+4.41b  92.5+6.11b
HEYIEIRIE  33.3£348b  93.7+874c  50.7£3.53¢c  48.0x1.53c

H : ZEHECR A Duncan ¥, R HPHUER 3 WER KV HEAR
#ER, BAMRTHM R AR R AL EE TR EER (P>
0.05), o

abE

AN FIRERHE G J7 AR 1 ke R (I
R 2)MRMF 4 d LR DUIE AL i R R 22 57
AE RE LA, B PR R R E
T, (EHERE A SRR B R T A A PLIE ;

®2 ARMIERM P EERNEENETN
Table 2 General actinomycetes population changes

in four fertilizers

4hm 4d/ 30 d/ 90 d/ 180 d/
x10° CFU-g* x10° CFU-g* x10° CFU-g* x10° CFU-g*

HEHE 40.7+0.67a  24.3+2.18a 22.00+3.78a 16.3x1.45a

HHTHIE 11.7£0.33¢  9.7+0.89d 0 0
EYEHIE  38.0+1.15a  20.3£1.45b  82+1.15b  2.7+0.67b
HEYIEIRE  183:033b  12.5£2.51c¢ 0 0

MR E A YITALUIE A Y IR AL AP R, 3 A
A}, EERIARRI R E

MK 3 TTLIE i, 4 FREREXS ELRR R M F R R T
BAMM . JERMRAE 4 d B, L FA B HUE &
AR 2R A RE , ALY IR IE PR
HEAIR; 30 d BURERS, SEREAAE AN HEEE
TREARTR, TA VLITCHUEAIA Y IR AL B 2480 A
FIEHE ;90 d i, FrA HERHS AR B B 5

RI4AMEMPHEEEEHETNL
Table 3 General fungal population changes in four fertilizers

LhFE 4d/ 30 d/ 90 d/

x10° CFU-g* x10° CFU-g™ x10? CFU-g*
HEAE 12.7+1.84a 5.7+147a 0
BHTHE  5.8£041b 0 0
AEYPENIE  11.1:0.89a 5.2+1.02a 0
EYIEIRIE 5.2£1.24b 0 0

228 EIRGER RTUE H 4 FHALBHRIE . AT
N.P.K FE0MEF 4 FRER & BMEHES I R A
YIS IRIE =B LIRS YA UE =38 ; FT S
AP ECR DL KRR A R, FLRMRITT R
RES A=Y HUAE > Y R IR AES A HLCHUAE . HEE—
HIIREAE M ER MR NUIEE R, RIREEYE
RIE, HANEREA e BT IR, YR IR L
B ZH RS, EEE T HIE A YRR
FEthe. AR EREMERIEEHEEKRLE, 5
IR AT B B B 3R R EOK P R AR 4 R R
J1%,

2.3 AR B ELBiIxT pH FAE K 2RI

M EREER PR, IR RIF AR EA, H
T RS R O A A R 5 el S S 2 R B 2 i, 2
REKERERZ HAETR, o m AEEHE L
B, T CRIEA 20 T ECR R B R B RS &K
'R 4G T AR AR A P 2 IR AR &K
B pH M, FLAESR], WM IR, pH B .
10% W% i LU I7E 6 4~ H B pH #2380 9, JREI T RE 5 B

R4 TR GIxt £ ERIE S K EH0 pH i

Table 4 Effect of different adsorption proportion on moisture

content and pH of MCF
4d 180 d
e K% pH BIKE% pH
2% 23.15 7.29 20.21 8.05
6% 26.74 7.58 24.45 8.44
10% 28.21 7.81 26.54 8.70
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AR AR 5% o BRI, ZE A8 A Wy S TR AT I, W B
TRBEF L BE R B2, BEAEA A B EE F pHe MW
AR ST, 8 6% e BN RS
2.4 EYIER I A E R

Y RIRIEMAY AL REE NS EE
B EE - ASBFIE MRS R A 230 2 2E i 4
W, BAYLME R, AR TR AR A o 3 PPN
FETINPTA RIEFREE LR A 2 FER &% 3
HE B B A R A OB 7%, DRI BT LA S 76
i b AEK  BUTR TR YRR AR T RE A B o FEF AR bS]
20fY 3 PO REA B AL I = R R IR AR HL 3, B
IR T RE AN A: K AR TE AR FEPTAN TR (B. subtilis )
BB AT, FER NS MR R L% S
&, MBI EAMNTER, BEHE (B mu-
cilaginosus ) RETER 75 DL ¥R L AR, BIVR R T TR
B, WG, TR S, TSR, 7
WA TR (B. megatheriuml ) TEREFRMEIEFRE EARKAY
J& B ARG e 6, KB RS R AT AR A
ARG, 3 P EEEIEARHEILE 3,

Figure 3 Colony of antagonistic, potassium &

phosphate—solubilizing bacteria( arrow)

3 e

HERE FRMU S A BGR IEFER , i + & A 4
T, SUe 5 B HA B R RIMRACR™ >, 3 Bl
FRBORAFAR s — B RRENE &K B 7 30% L L,
AREEH AR, N TGS KE, AL
HEAEHEAT HAL B 60 °C {H IR TR, HEI &K &
TE 1% o VEERA B RRNT I kG S KR, —
TIEAT LA AREIR, RIRGEORE 1A R A s
FAh A SCRRARGE F v S 8K B A S R,
H BT TR KR PR , AR TR A Y B
TR o AT A B I T 2R IR S, A AE
XML, S AR A B8 e 50 7T RE s i S HE
AEHEY . TERHRCR b, FIMEEAE S5 #R IS
T BRI AR IR A K SRR R UK

B A E A2,
4 #hig

(1% B SRR T AR AE & 7K B REEE] 15%L4
B, AT A BB VR ZF M B A . S FE I R (A B
FILLBIRBERR , LA 6% LR A1 , B F TH &K &
1 pH {H.

(2)HEHE ALHEFAE W RIAR R AR, 4
YWANERIhRE A B E T, R T & —
A AR ; A2 2 IR AEREA IR A Rkt Ay
FERBE I T BEVER, RIREE B YL RRE AN ;
S HE rp 2 SR B R R AR Y R B o

(3) AMEAE A A i AN [ AE AL Hf 3253 240 P 45
B, ZpRe IR, R 6 A BRIREE MR E T
30x10° CFU - g 4R B 32 L B M3 K, A HLTCHLAE
FUEYEIRIE T, (R4 6/ H MR MR B2 B
JE /b B FL R o B R i/, 291 3 N H R
AR E],
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