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Developement of Fungus chaff Compound fertilizer and Its
Application in Cultivation of Strawberry

Abstract

In this paper, the compound fertilizer of bioactive bacteria was made by mixing
with chicken manure and adding probiotics. The effect of compound fertilizer on growth
and quality of strawberry was tested, and the reuse of disused bran is realized.

Firstly, three kinds of bacteria (1, 2, 3) were screened from the Waste degradation
fungus powder. Analyzed the three kinds of strain capacity of H2S, NH3, four kinds of
macromolecular organic matter degradation ability, pHospHate-solubilizing, releasing
and nitrogen fixation ability, and studied the three strains of high temperature, high salt
and pH value of tolerance. With the identification, the first strain was identified as
Bacillus cereus Frankland and Frankland, the second strain was Bacillus subtilis, and
the third strain was Bacillus megaterium. The three strains were mixed and cultured,
and the total number of bacteria in mixed culture was observed, and the mixture of 4 x
10° cfu/mL was prepared.

Secondly, research and identified the best prescription of fungus chaff compound
fertilizer. The fungus chaff and ratio of chicken manure to strawberry plant growth and
fruit quality in the process of impact was analysed by single factor pot experiment. The
indoors experiment was divided into six groups, which regularly fertilized and measured
the growth indexes of strawberry plants and the quality indexes of the fruit. Results
show that the fungus chaff with chicken manure in accordance with the ratio of 2:3 after
mixed fermentation, the concentration of added to the mixture of 4 x10° cfu/ml bacteria
agent preparation of fungus chaff compound fertilizer to promote the growth of
strawberry and improve fruit quality effect is most obvious.

Finally, a single-factor random group experiment was conducted to test the effect

of different fertilizers on strawberry planting in the field. Five fertilizer treatments were
Il



set up, the other field management measures were the same, and the nutrition growth,
yield and fruit quality were recorded. The raw data analyzed by Using EXCEL2007,
and the variance analysis, multiple comparison analysis and mapping of the indicators
were analyzed using statistical software SPSS17.0. The results showed that the
compound fertilizer could promote the growth of strawberry plants and improve the
yield and quality of strawberry fruit. Application of bacterial chaff compound fertilizer
than the control group compared to the same amount of farmyard manure, a 20%
increase in plant height, leaf area increased 32%, single fruit weight increased by 32%,
plant yield increased by 28%, soluble sugar content increased by 15%, vitamin C
content increased by 23%.Compared with other conventional fertilizer application of
bacterial chaff compound fertilizer, plant height increased by 12%, the most simple the
largest area increased by 13%, weight can be increased by 27% at most, most plant
production increased by 28%, soluble sugar content increased by 31%, most vitamin C
content increased up to 12%.At the same time, the soluble acids were reduced from 17%

to 30% in the same amount of conventional fertilizers.

Keywords: fungus chaff, microbial inoculum, compound fertilizer, strawberry

growing, fruit quality
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1.1 EEfMERIAREHR
1.1.1 E&EHR

Y45 ( Fragaria ananassa) X0 URRZ N4H, JBT#&ME (Rosaceae) , H
%8 ( Fragaria) , AMEMRMEZFEARAEYN. E=B0MN, FENKRE, £E
N, TEZHIXEE M. FOYRRENRE EWE, 0B ErmiR, R
Arse AL, FT ARR O AR, B RS AR EoRE T o B, SR PRI
MR L, BEMIE IR L 98%. & & 2R AR IgEER. TR,
WIRGEHR FHERUKNTRGEFRVR. & amgErEER c M, Ky
A B SHEEAEREK RS 7-10 5. WTSARFER. F RSV
SRWILEE RSN 4-5 5, POV WEFRME, XSRS
57 FAEREAMARSG N RAEE EEEFRNE, HAABRRIREDIR
FILLRTL T, AR RE: 4B b R AL, i B M 2 B v £ R
G S IR B E R, FEREAIEY BRI KA, A R L
Fe R g SRR I R A s AL, AR, S AT IR D THI (R AR DG B — e 1Y
B i 2R B4,

1.1.2 EANEREMEEAR K EIVR

FERSL,  FEREPAE ML SRR TS0, R Dot T AR HE E (1 AT 2
&, JEIE RGN S R R IA B AR B ) H Y, X AME R R A
FOERMERATRE, O ERAQE N EER . Fal 4, KT EAEME
BRI FLARH 2, TR WA R SRR LA WO, R AR H 2342k, &
FERSE T AR BRIR B SR s BT A SRRl S B, AT 1R 2 [ 5 A Rl A
LA P bt 2 BT AR R I e R Uk g fie oty G AR B s AR R s
R, M HAFERRBLEOR . FAEHE. NI, W RE L SRS
M HARBEAT 7 RE AT T LA, BUS 7 ANORERE . Ji4h, Hoth [ K 0 VF 2 Rt
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N GO SR S A IR B AR R, ARYE S BRI v DU MR R R
AL IR 3 453 ) A R PN B SR R A P A o, R T i XA . A SR B
R, WA A A 1 R R M AR SR LA 2500 Rl

U D7 M 5, BSR4 IH DL R D 2, T H AR S5 5O
THOGREAT R R, A 5 332 B 5 S8 KT AR A Rt AL, /NI AR R AT 2
e e 7 2o AR B M 0 [ S5 1 5, S0 B S g it A AT I 2 AR s A
TN W6 205 2 i P REAT A Z G IR M BRI T A AR B 2B 7= A5, R
St SR A BRI F Fe 0 A TR ISR, BEAT SEAREE R RS, i fRym X
AP AT B A OV A 17 WA Bt Rt A7z 5 A {4,
Pt CAZ A 7 AR iz A AR IR s AR A R U2, FAT, o R A
IR L Ao B P B I IN F —  RBR FE ,  FL SRR 2 VR 2 K R KR
TR MES AR TR E, IR 2 E SR MRS 2 i) 3R B A B A R K
i B IR AR DU AT R A, KA R FH AR B AT AL o B G S [T ) — 25 70
I /IN S B AR TR e SR G DLREAT TR, AR EOR: BRI R E
FIREF ARG, WORRE R E TR (5 AL TR FHE, U R 5 AR
— I HA A A 0 R
1.1.3 REFERMESRKEIR

S S B R W N N T A P W 3 B 5 NP | e Y v o A S TR
PR g By sUH B2 A SRE RO S S ey U2 B R, s,
RO B RE Il NPERGGE W AR EOR UG, 2R, HZsrilas nr i,
FEHIE T ORI ORI, i DL X ORGP R BOR AN BT, AT il ) 3t B 7
i BAIAE 7, 2000 SRR, KANE A BRI BIHTAR R N+,
DU e R B M SRS 201, P e ORI BRI L = R st A SR MK I —
A RIS R AT o Hrp KIS — A B BOR il & PR 37 R B B
PR, S ploy H Al 32 2Ry 2. B Bk A T A Mo R P2 3s A
[A)E BE S ST WO /R B RS RO SRR TEROK B S BR
P24k, FZMXPERMESICZE T COo UERE S, Hmt—K, X
R FERMIE TS TN, AR
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it 2 A M A R 445 ) R B AN T 37 T B s i FUR RO R SR, R g A 7 R R
PRI T CBE N, Fier e 2 o 2 s AR A SUIZ AR O KA A A X
M AR AR T R B R AL R SR T AL . AL A A AR T IR AL P, RE
A7 R v R P R S O, T R R R ) R A R s 2,

1.2 BRI ERERIRSTIAE R

TR AR — B P T AL P B AR AR [ AR R e 7 i R e P R
PP okl %, £ AT 2278 IBORBOR, a4ttt BREAE ™ B2 1800
JINE,  PTHEBCR R A 900 22 3RS, SX SR 80% 8 & i AR AR b [
IRFFYIRAE R I E TR, AR ARSI . BEGE R 7 KR BT
R, N ™ BB IR . L, A 2R e e S AL Ak &
JR 7 14 T ] 4 7 . LA Pl A i R P 1 o 55 7 SRR URAL A A, R T T
AR S IR R T T R R AR S, AT AR B S E D

ZAELICK, AEAEEAIERELEE SN, VFZRMITA O3 R A B i)
JETT W FURIER TS o MRS — Rl bl A8 R A HLIERE, 2o 5 i Ja vl B A o2k
JEREATHEA , Hr S A2 AR SR, Al DU IR AR 5k . JF HR
PERENE S L, S IR RS, RO AR A S 1 R 2
o3 FEMRARTT, T AERIERE T UHAEEAE, wf DM 4 N 4 P AL
Vols & A R vy, E T A ISR i SRAL S R H K, AR OK A RN 7.9%
-13.8%, (it EARMRI AR R FP2, Zogtig S ARSI 1, R AT
AN, EIREE, BRFEME, B PEAWNSIEZI, NMKKEE
HOLE By S350, HABAH W SR B, I )5 v SRR A e R . 18
LR FARAHAR R S, AT RIS E R e R, B SFt
P AL, i 15%M07 &, 32Tt 4.5% &R, M 02%M4EER C & &
O3, S/ IR BRI S0 AIE T BRI 2 U E W RE S A ELAs S 3L R, 1
M /NASE RN & K e bn S RHETRIMEOL, S5 RR W TR 2 I AL # 2 5 A 2 1Y
TCEMI A5 S AR/ A SOME B AT R IR I OCR,  RENS I 28 F i R A
o JREBIEHEK, SCE LB RSE TR . RS EHT R T, FIRER
TR TS AL B AN 28 R SR VR S R AL, 78 20 B0 T RN i 1R R A A T
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AT DA R E KR BRI R 5, IR Sag ™, dos LIE TRy

[38-40]

L3 M IERERIAR SRR

1.3.1 AV EMER

AR BE(Microbial fertilizers) R AL, X MY AEDIREE), & —Fhif K
AR EYIRI R, BTSRRI 2 . SR IR ARSI AT DK Lo i AT
43 (A A P R AR 55 JFC A A2 0 T 5 17 1 52 4 R 2 A B AT 440 g R £ o
PR TT LUK B i [ S AR ARG IR S . M4 ariidg LA 2 BRI B &M
AEPRERE, ZREALBEA S T EE A e, N E A E R e . Bk
VI LRSS ENL BB B A%, — TR A ReS 7= A AV TR RS EY A
KR =, e A 0 A K AR, IR BE SCRE A A 4 EAT AR s 1 o
Res N — 7R AR o i LB N, FAEE TR, S LIEAE ),
TBET (G AR 3G 145481,

1.3.2 THAIBE IR E MR T R

WMAEVIWAERVE BT 2 e, AR YR R, th ol 4%
AR A, A RIRA T SVE 2 3T 2 Sl B, R MR AR AR B b fik
ARSI, XTI SRR T A AN 2 BTN 51 e AL,

S L A8 AT H A S5 [ SO RS AR P S E M AT TR AT, IRPE AT
HEEIE IR R E VI P SR AEAN RS FR O IO B A3 R B, i B — TR PR
B IR SR, A 2 RS 3L R VR & R A ZE S TR B S IRk
FRFRNRR, FAE 1980 RIS 56 [ (0L M 28 0 T B0 45 T SR BHR R
W 225 RONPOL s HAth [ St 0 A 2t A ZE WD AH 5% PN B S22 T 9T . R A
FE 0T [l e [P R B S5 BEAT TR TE A S A B IE A A T AR S A A 45
I 2 S A S A5 AR, X JRAL R A e nT DLHEME AR RPN — R R, B
TRBEF TR ZF MM . 1980 EHT, VI 28T 50/ INEUT ] 0SS A0 11 R A o S 4 1
AT T iR S A, SRS ARG A R AT IR KIZ 1, X2
FE R A N RCR 72 AR BRI 7 BN 8 . IR ABERR Y], [ EIRE 5K
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REMEMBCA LR TR, ORI 2 B SR -7,

TEFRE, AP AR KRR KR 60 R4, FEAZIE 10 R0 A HL,
FEWMAEY R IER o g, BR T2 BAMERT AR, CRYPIEsEE
PR . KRBUNCL U THA BT s, B8 e AR sl . i s A dh A
Wit 2 . fER AR H ai 538 A BT AR AS I ORTBE ISk H ) e 2 T 18
81, gedlr JUAE BASK, FRATTE FAEE Y B IR TG N, SEAT MRS k& it AU L
S ILE AR, KB ISE, BENSEBR B AR v, TR 7T AR
Rmnt m Ak, FAFAEE TG 0Y . V2 R 53R A AL IEAE
FAAEY), WA TR IERRBA, RaEYr-=sfmihm, el 7 HAPLEE
Xf g AEVE TG S RE e, BRSO I I E AR iR R A B TR
WAERT LI & BT, Har, ECFIEEAE P AR R SR
3.5 AWife Ay, BT EBECEHE 7 \RAEMEIL, BI5RE 17 ARNARFIAIX
W3, AR P2 gy e G LR AR I R SR AR, AR EE T A HLB IR 75 R & .
ESR AN A=A T A WL BE R B AT, 3 Bt F Z5OR A B 2
Kk, 784 7 fRA L RS FARR I, A R A AN B R A B B K A 164651,

133 MAEYREIE S ERLE

HEACHBONEST, diRMES, [TERENCROVEMSEIFRET, €45
FLREME AR IE A B AR R 1, B H AT I & S BUL RO AE A
FEor, RIS AG A, RN, YRR, RANERL A
RCE ST R S A R AT SRy, TR Y RE R 32 B T AR T 1Y
BEIRAALRL, B AV IR B R P B AT L N (E . AP
FAEAE T, HEAAVUEE. SIEME SR, Q2R RIE R IR R A LR
73, IR BN LIS A

[ A F 2 B GBS B E VDT I S AR SR BB, Bk T ZE AL
RHRA (R R 87 L B Ap RS AL D REN 70 FE R A (AL R vy, 0 L
e B A E R 2 —, BRI E W, — iR BRI A
PSSR LR T i i b, AMERENS B A3 e RS i, HE R A
RS, [RIIN 38 AT BL b B T A e A R TP,
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1.4 REAIEIFE

B UCKHEAR 2EfUAT T (B. cereus Frankland and Frankland) « i 2EfUAT# (B.
subtilis) FE KW E (B, megaterium) %@ 1:1:1 LLBNRAHIRE A HF,
IINBI R 5 0GR S AR R, i R A E R B B SR

HOERREME TR RE G IE. WRE S IEEAEYEE, st et L
ey, R LHEEEN, (AR R AT, R R

BEATE LI

L5 IR EERNBFHRAR L

AR R A BT

B SERE IR I Y RE R I 7 e 7 e A 1 2B R AR AR AR R

SRJE AR EAA, 5RO I — € BRC ELREAT iR HEAL,  FR-ENINIR & 11
il R E AL, I8 BRI i R R A AL B RC T

B Je il FA)SESG:, 5 HAM ARHEEAT X B SESG:, e 96 T A2 A I X B A A
KA&RE. a5 RIM IR .
AR PR R B LG

[ P9 AMIF FE SR ZR i

v

NP =9

v

Al R B 12 TR B KRR R

h 4
b T IS AW L BT It
v
A R AR AT

v

57l




1.6 AR ERIFIEN

FE 1 T AR B R S —, PR P T TR R IR R
Bk 400 AWELLE o ST, MR R SO0 R A BE RS E A  ] AA 3 ,
HEEFESERE, XAMAIERBEIRY, FNIGCSEERMERILE, SR
e, B B B L A E R R SR, ANV AR S EUTR . &R
BoE TR RIA Az, JF S A 2 MEMAE KRR, 2 MAEEaians
FUIEEL, LER 2, Ui ARBe, B RANUIETT A& N J7 A5 s 7,

FLRE AR AR PR IR X A A B P, BB AATTAE 3 R R B T A
MAERORRIEED, R AR H AR O 28 IS — B 3-SR 7 8 g 00 o v 7 S ] S
i S0 A 2 e R DL o P DA, e 5038 g ) 2 A i Jo A LR L T A
BAFBRGB I . H AT, 7R R MR T A R (e B A A,
AR L RL, AME FECEERES . B, WA, TR RS R, I HiE s
SRR RS . PR DLECRSE I, BRI m A, R A A
I3 AS R 1 2 B 2R R B G 5 R St AN 55 ) AT A5 T o

AT H WETE 0 B S L DL O BRI & RS S, el R A UL,
PR = ATV . AL TRBTRED R aa A R, s e
flRpAS . B EROF A VNSRRI RE S WAL. AMEOVFE R A KR E RN
R LR o R, R LA, MR ENEENE, SeEFE AR, 1mH
56 ] 1 B S0 R R A 21 T B e A R RI A, BB A 7 A, i e A AE
BT oK, A% RIFRI A5 R A R 7 37 82 A5



2 E EMRiEE

BRE AR SRS, FERKENN, Py K ix5P0ENMETEK
RALE TP, Horh N TR MY MR R AR TTAE . 458, EReGnm: Fr AR LA
SRR A T P TR B R BEAE S IR, R A AR RAEBBFTE. K
JUERRETE — ERERE DI BRI AR, P DMR IR R s, AR —
REEEIG TN, BEIAE SR W LEE TR A Pt . WRREF A B (B. cereus Frankland
and Frankland) WS ZEAUAFE (B. subtilis) FIE KZEMFT T (B. megaterium) W]
PAF=AE BT, A0 FRCE S, TR, S R E TR A
5y, BERRRZGAACIEIE, BEEAESHE, e lEWRIE R AL ksl
W T 3 MR, JEREATY S, MR FIEARRHE, I A4 3 A A LI
BEATHE— B S e A, £ HoS A NHs S236 . BRI AR . A4 A [ & Ak
73, RVURFESF bR 71, CAKBEMRN A = #h A0 pH A 2 R 4%
2.1 igetrs

ARE: ARVE LI AR BRI BE B S A A BR A R

Bl FRE. BAR. BB, NaCl. AR . KoHPOs « KNO3s. MgSOs.
NaOH. NaNOs. FeSOs. HCl. 95%ifiks. FERE. A, Bk,

88 LHEEES. ¥ EMEE. BTRP. SEKER. AEHEEOH. A
TAMRM BBIR. it

BHAEMEK 2.1 FiR:
F21 FERFRE
Table 2.1 The main culture medium
Hrgrdk i %A

FRNEBREEFREE NaCl: 5g, FRE: 3g, HAMK: 10g, pH7.0 121°C K% 20min
BiE : 15g GRARESFREAID , KBT

7K : 1000ml.
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a3k 2.1

HriIr Ak & e
A B3Rk Na;HPO, : 2g, FeCl:  0.005g, pH7.0 121°C K 20min

MgSO4-7H,0:  0.5g, CaCOs : 0.1g, J¥
Wi 3g, HEKAH (HEBEFRERIO -
lg, £BTI/K: 1000ml, Ffg: 20g (7
REEFRFEAIN) KHaPOs:  0.2g, NaCl :
0.2g.

B (%D Ki#F¥EE  MgS047H0 : 0.2g, CaCOs : 5.0g, pH7.0 121°C K% 20min
CaS04-2H,0: 0.1g, H#EEE: 10g, IfE:
20g CRMARERFREEAID , KBFK:
1000ml.

i SR AR A DU B B R R BB, IMAAFE  pH7.0 121°C K 20min

11 NaCl, JERANIR hyl B (1) s 72 4

2.2 I3 o SR E]

RELIAEVLIA RS “ I T BN A FAEDE RSS2 E mLh s #17.
M 2015 42 9 AIFAGREAT BRI R S0 B, EE 2015 4 11 A WA E .

2.3 WA
2.3.1 B EETE

(1) il 4 B BT

FREURE ity AR VS SR AR R 1g, TR 99ml ZETR/KE T =MIMAN, FBs s
P Smin JFRES], KRR ARREBOR L 107 I

(2) PR TR S RIZ =

KPP BRATIR AT G IR, A e R 2 S RS MR i 11 81 SR A 2 15
Fede b, fE 37C NLAMRAET#FE 24h. FEAPIZ IO #0E 1077 AR & 5
M, BT IR ARSI 2 o BB R, T RN RIAFAE K B v, dRSERIZE 7 B G
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i
%
4im
i
B}
iR
W
i
e

T AL, BATE=FAE M, oAb 5k 1.

(3) R IR

KPR B IR R 1. 20 3 STEMEM BRI R, 37°CHNETR, M4
AL b T8 22 I S TE 2R T I A5

(4) RIRKEFE

SRl I AR R B 1 24 3 SRR BRI — B 20mm?
[ BT 5 HE e BB B IR B Y, FEMR BE D 37°C % fF N RE 97 24h, 4% HI7E 200r/min.
2.3.2 S EREREITES TS

I 5 22 IRGL EE i e R R T 22 IRBEME (G WEGE E 22 IRIE (G
o FARIIRAETTIE T NIUAE, 3B 3 MRS — M E TE A £, H—2H
FRE T FHEAT I, 35 0 RO AT B, BB =00 95% 11 L HEAT I
VDB R N R T B 5. PR O FEHEHKME, 2%
DGt 2 5 DR B IR B PRI R VR S AN S RS i € 0 B (0 S5 72 AU T 1EAT WL
2, JoAE 16x10 WMILAEEE, FEA 16%40 [Efis, IGAE 100 f5lEE N LSRR
AR, R ER RO ERE, MR 2RI (G B R Ek 2
LLEIRAS, NIREZ=RIAME (G .

2.3.3 S B BRI AR A LA

TE 3 o3 B8 R AR 2 T3 AR A (1 B R AT S5

(D WA HoS 15

SRR 1. 20 3 SEMRIEATIE IR B B IR b, O 37°C N A RAEH,
24h JEHHATIER, FREIFREE DA BARMTIEL R, HOEHMER R . [T 2
EALFAP M2 I TAMERIRGL, R, WA IZ R RS TiE3).

(2) WA NHs 156

SO BN A [ AR TR, IR K. BN DA TR, AR
WAERCERE RIS, ETCR ARG B nlil e =Miatk, BT 37 CIEIEM T8
F5 24 /NI WEREE SR, U SRS IR LA H BUR 40 €0 B 40 €0 DU U0 I SR B T R

72 s SR IR L rh A R 7 A U B D 2 1 o e 7 AR
11
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(3) PUSERIFTH N AR X5

¥ 1. 2 3 SRS IR RIE AR, Jek. 44 R8I U254 B4 4
Braeht BREFR 3 R, il B RSB B ELAE, AT LA BT B A B A A K
SFANAIRE ST, BET T R AR I B AR L o

— RIS AT I EE BT LS IR A IRAER e ) (58 9 WO

(4) fRmE. AT, AL JIKG6

HHC L 20 3 SR FHME] A B3R5 M B (%D #idedkd. T 37°C.
200r/min B FRAEH IR, &F 8h ML — IR 7 ANRI SR AL AR I R B . X A B3 9%
e o (1) R B 4 0 R F B R BR VR DI B A R P & IR T o BE TR E A K
EE, 0 B REFFRE AR R LR E B IE N R,

(5) MR mlit s e BRI EEART pH (TR 52 1

Kb BRI IR AL TR T 8 /NI RAE I 1. 20 3 SRR E T A FEEE (30,
35, 40, 45. 50. 55. 60. 65) CTF}7t 5 K, MEEELES AN, HEMHhE
HR IR R iR . B Y 1. 2 3 SHHEMEIRF NaCl (3. 4. 5.
6+ 7+ 8+ 9. 10) %HEEFRIET 37 CREIR 5 K, MERELS AN, W€ R
PRBERS A1 1 B SRR . PR NaOH K [E A& R7 77 25 8 % pH (5. 6. 7. 8. 9.
100, Z3RlEER 1. 2. 3 TEMK, WHEREEILE RN, € Rk A7 I &
& pH.
24 BR55h
2.4.1 7y BRI VR RHE

AR GZEAT S 5 B IR AR, TN 37 CHEIR B FR A0 h 55957 24 /MR )
WA RIIFI 3 N HETERAELE 2.1, 5050 0:
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2.1 BVEAER A A1 DL
Fig.2.1. Colony growth and distribution

WEREA MR, BEEAA6, EERAN lom WA, Rl AR
Y 4x10°%cfulg, WIVE A ARG L AN 2.1a.
VA RN &, HEs), MEAREHE, HAKLHN 1.5em, WAL
LN 2.6x10%cfu/g, BIEAKF S AIER WA 2.1b.
3 SHERMEACRS, HAEKLN 0.5cm, WEREEE, WHASHEL
1.92x108cfu/g, W AEKAM D AAELWE 2.1c.
24.2 TEERIESUESER

PREA I 1 TR V& AT 70 B Al A K et i, ARG BB g R L
AR DL 2.2:

=
W, BvES
2%
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2.2 7 BRI 7
Fig.2.2. MicrograpH of the isolated strain

| SEHIESRER R, PRy, G436, A T
%,%ﬁ%ﬁ@ﬁ%%ﬁﬁﬁ%ﬁﬁa%%é&mﬁmﬁﬂﬁ,m%%%ﬂmﬂ
2.2a.

2 SHEHRIES I EMEMREGE AR, A28, Bt BN E RIHE &
ABGK o M1 %08 1% R AR A B S B DR B 22 IR PP (GO T, WL 40 i 1) 4
F 2.2b,

3 SRS ERKAPR, Kunldl, BAEEME. P12 % e % E oI A
Felk DA 22 IRPHPE(GHFF T, WS40 i T Q] 2.2¢.

2.4.3 D EERRAERENRNLER

Xt 3 MTE PR AR B AR AR AT RN, AU A5 R UK 2.2 PR .

\\\
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(1) 7= HaS 5

— LGB R LR T 3R I R R BUEEAT 3 il A HoS AR, HoS MG IR
3 E kSR R A BN, R B FeoSs UUIE, MM Al LA SE HaS M7= (f3
Wb IR AR EBAMESE " HaS L 2P, mHEMEEZHM) .« % 1
T 250 3 SEMR MBS A SRR AT, 15, 2 5 3 SEEREA
BE RS A AN E R B AR, WX =MERARE 4 HoS RRAIE,
WARE ST YR AL BN, AR BB B TE, R R B 1 &
B S5iRFH 15, 25, 3 SRKEEIE] HoS RIRA 4, AR TR HIE
(Proteus) o

(2) 7= NH3z 5%

¥ 15,25, 3 SARER B IR I, e SMyEGRG R A B e B R AL,
GERRH 15, 25, 3 SHMKAER AR IR S E R, Bea il & A = At
MEIERR, A8 &H N TR ME TR, Kb 2+ BAME .

2.2 AWK A AR ACRHE
Table 2.2. Physiological and biochemical properties of the isolated strain

gER
A PR AR AL SRS
15 25 35
EEhE + + +
PR - -

PR + + +

e NP RON, < BAERN .

(3) PSR TH YR RE

K1 2 3 SRR BB T R A TR TR B R 7 5 T B T 7% R/ A
2.3 o, =MERARRGE BRI, =ADREVENEARREE N R g nmg oL, 3
R UL R G RR R AR ILE IR BT, BN RS I P 5t
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AR =M EREEARERE LNEEER

4

3.5
~ 3 = — ]
E 25 = s =
@ 2 — = S omx
& 1s - - S omex
:}ﬁg 1 Rt ] ] -

05 = £ IR

. 7 = 7 an

15 25 35
PR

K 2.3 =MEEMRAE S AR LR B

Fig.2.3. The colony diameter of three strains on the protein medium

Wk 2.4, 1 SHEEKEARREE N RGN EREE N, B 1 S mEREE IR
IR I ERs VR E TRV, RERSARIF I AR e, 2 5 A0 3 5 vk EARRE & I 8] (1Y
BEINTTAZACANK, 2 51 3 5 G bk AR AN REAR U O A B A 0 E TR, (AR

AN A =MERER R ERE ENEEER
3 -
2.5 A
CIER =
@ 15 - ] m—x
5 U _ . owex
im| mll mal
o 7 | Y= | Ze=
15 25 35
ERRR

K 2.4 =FREPRIETER BRI LI VE B2

Fig.2.4 The colony diameter of three strains on the starch medium
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el 2.5, 1 SEENEREE N RENmARA KR, SHZRERERARIR
U IR LT e R AR E R, (BRARIRBEWS B D AT R . 2 51 3 SRV H
Ao Bt 5 I 1) (B i PG, LR 2 S 3 S TERAES ARG BRI LT 4E R AR
BRI, REVSIRIF IR 4E R

AR =M ERES 4R TFE LNEEER

3
= — =
R = =
1\0;4 15 4 —~ m#—K
B oo - %555 n %
*E = ] | em=x
0.5 ‘W:—:—:— = Ilmmm%
. = | 7/ == | 7
15 35

25

HPRRAY

K 2.5 =MERELSYERTIRE ENREVE EiE

Fig.2.5 The colony diameter of the strain on the cellulose medium

B 2 SRR IS AR BRI BN TRE b, 5 RN AR ERY
1.2cm [P, T 5 IR 8] A 1900 41 9% 1O ELAR I K21 2.5em,  H 53 AP F E T iR s
B FREE _E G AROR DL 20 B AR B Bl B B 2 S i R AT DR A A
NEFTR . SRR 2 SHEMEEY B 5 & RENRESE, A AT AR T, T
HARMRE R B ARG S AT BEARAE T RS, AREREMT B AL, FrRAARERE
figt F 01 o

PR DY SRR 7 5 A LY PR AR B 0 WL 3% 2.3
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R 2.3 WA PUSK T34 o 1) B gt R

Table 2.3 The degradation effect of the bacterial strain on four types of macromolecules

R H AR ek AN HE Wi
15 R4f RUf — x
25 R4f — R4f —
35 RAf —fi RAf x

ZH (MARRMELEET M) GE IR HTESFE, KI=FEKIKE
AR R FRA AL S0 45 SR A ZE AT B8 (Bacillus) JEAMITE & . WIBHIBT 1. 2.
3 SRR T2 AR

(4) fffh. fRER. [EZREIRIR S R

BN 1. 20 3 STEAMKE A R B Bi7RkE, MMM, MK EE
Wik 2.4 fion:

2.4 fRBE. MRER. RIS

Table 2.4 Test of pHospHorus, potassium and nitrogen fixation

[Z3RZS e (102mol/L)  fA4fE (10%mol/L) % E (102mol/L)
15 1.37 4.10 0.77
25 1.81 1.12 3.92
35 4.53 2.96 0.50

oM ERRPAREAREFTLLE 1, 1 SRR R RS, NEIRARE . 2 9K
PRIEEAE A Bem, N RN . 3 SHERMAR R, NRuEaE.

A A A SR I S 45 T, S A IR S T T
S, MBI T A RBIB R A PR, 1 S RO RIR AT
B. cereus Frankland and Frankland, 2 5 B # NS AT 8 B. subtilis, 3 5 WA
EKZFHIM & B. megaterium.
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(5) BN B =i A pH 75 52 1
1. 2. 3 SHEREANFERE . NaCliRE . pH 264 N AEKBEZ AR, Xe
JEIRSE BTN SZAE LR 2.5 Fios:

R 25 WHRAEAKRELE. $RE. pH

Table 2.5 The highest temperature, salt concentration and pH of the strain

1 £k B C i R BRI % i pH
15 35~45 7 9
2 45~55 7 9
38 35~45 7 9

2.5 KREING

W A T IR R R S R AT VR 5 PR R Bk B AT 2 BT B IR, RS 1.
2. 3 ARk FEE 2 RGO, R T TIEAMEE, JEX 3 MR
BEAT 7 HoS SESG . 7 NHs SE50 AR VU RS TyT Rt I 3 Fisi Ak BE = 2
wPER RO, Hb 1 SRR R EEMER, 2. 3 SRRREV R M 4ER,
H 2 SERBE E DT . 3 MEPRAR S s T2 AT w R (Bacillus) .

SRIEXS 3 FhEERR I BEAT MBI DL A [ R RE Uk, D RE 1 5
RN BAT 80 T Be K 28 F8 AT 1 Bacillus cereus Frankland and Frankland, 2 5 P
PR B [E B B8 T HIRG B 2E AAT B Bacillus subtilis, 3 ‘5 Wk N EAHEEDIRIE

REZFAT T Bacillus megaterium.

l# l#

BRI PR il R A S pH i SZ PR SRR R B S 1 SRR AEK I R s A
BN 35~45°C . B hikREAN 7%, s pH N 9. &R 2 5 R AEK I & s R
45~55C 2 I8 B thikEN 7%, &m pH N 9. &EA 3 SR MAKR & iR EvE

FIoN 35~45°C e Ehilk BN 7%, #x s pH A 9.
SEESR: PRI — KRR LA A, B AUE R I NL Py
K JCRMPUSEKRS TR, AEDNA KRR, IR A, fl&RS
TR, B I RO RFF a1 o LA AR A (1 B A B
19



3 E ERE SREaEI LA AL

3.1 iiERrRt

S R EE PLRE T R AR A iy, R A R T TR, T 60°C
HET- 4h, ZBREd 5 B, &H.

A3E: WHLHTTRRETRY, WEREKD 30%~40%, #H.

N bl P s g 7] AP

RIS S EM §5: BT %

AR IR ZEFAT B (B. cereus Frankland and Frankland) . #fi B2 2R fEAT I (B.
subtilis) FIERZFERIME (B. megaterium) L5 = 73 B 57

BRI ke FEARREFRIE, M%7 2.1,

F LI FACES: 1%HCL 2%H2S04 2,6- B A W~ 0.001N fll R4
PR 0.IN ] NaOH ¥« 3%H202. 0.5%BKIE 2. 6% AL A . 722
Bt BTPRTFE,

FAEA T ik
3.2 iRIe S SadiE]

ASZISHL AR 2.2 A 2015 4F 12 H & 2016 & 3 H 3T HEREE S IE R0,
2016 4 4 H IR 3EAT B 50 .

3.3 MIHE
3.3.1 ERE-S LR

(1) il &R A

Vg A S ST R AR TR R B A ARORE S FH TG TR B AR R ORI D VRSP BB AT
RIkR 7%, BT 37C N LA TR TR 24h, PR —EE, B
XEETEVE S TT, JER ST R IR 5L — Dy s alitl, BRI R B EE A —
Fpogil, IFitd. AT =M, RRRZFRITE . AR E A B A EOR
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FERE S BIPRICHN 1. 20 3 SRk BFIRNE 1. 20 3 SRR B 205 1R
EHFFRE A, 37°CT et R, UAHE R 22 R A B AR o S il & i
RUIRE TR LI 1. 20 3 SRIMRKIREL—RE) 20mm? K/ B & B N A RS 77 35
W, FEIREE 37°C, FEE 200r/min 25 PF FREFE 24h. 2 =R REAS[R] 1) B AR 4%
R 1:1:1 1 E R & i AR R FE 4x10%cfu/ml (VR & B8 77 o

(2) MBIk R

R RERREL 1kg BrEFng s, JEx gt TR RACEE. 58, % 1kg B
AGFEE T 40cm=x60cmx3.5em FEAEH, XSSP IEARRIEL 50:1 F ELAG] 255 50 ) Mo
EM &, /N3 78 0 B HE, & EM JR 58 &SI IRERS Fh BIR], 78 53
2542°C, MXHREE: 50%+10%251F T, #E 4-5h. X—REA LI#E NHs. HaS.
FY g P 25 ELAT S IR ) SR AT B RO AL SRS . SR, 3 A 58 BRI RS 26 TR
HEYET 45cmx16cmx0.04cm 1) E I LR IE AR o, #4018 500:1 BFOARRI LI B
R, HN AT R b, 22X ERAFYSREGMA], Ry
FENKEHBDAERTE 60%+5%. o, e Radtirs DA, FigHlne
B 52 R T G R S B TR 30£1°C . WS 60%+3%, J6AM 120:12D 15
IRAE AT FER R 72he B 24 /NI R P G R ERITIT, BR—k, RS
B R

(3) =i HENE

W BREAN R LR NS 2 % I8 1:2; 2:3; 1:1; 3:2; 2:1 (ELBIHET IR,
Ao HEE, %A 100g SEFESIN 10g HE 2k 1 LLBI 43 AN id A 20k, 78509
5], SRFEHER AR HE, AT REE. RIFPFRESE 152 CHAM N, AT
3 RIS, HERHIE G 30cm BRAL KR B REIA B 70£2°C . HENEBEAT 10 RJ5, *f
TRENATH — RBIRBRE, BRERT, AR EY) 30em PRAL IR FE RE S 3
80E£2°C. #HE 10 RJF, RESVHTE ZIRERBHE, Hidens, HERKREY
30cm FRAL VIR Z REIAF] 60£2°C . FIEFE 10 KJ5, XREYIBET S8 = X ER M
P, BEPER, HERUKTR A 30cm PRALIIR B RESIE S 40£2°C, HiFEfE MR A
30£2°C, HKEL 30%E5%. AR, SFfEH. FRRTE 3~5 K,
% 10 REDAT . JE#sEr, HEAERDHIRR. A s HEE R LR i, A
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{HRE IS AG 20 A — Lo F AR K, T LR PR 5 0 i g, e sl
ANER T FA A )5 iR B W IER R IR & B, PRI 5 4
RFRIREE N 4x10°cfu/ml IR & WK Sml 73055 TAH K EFBC T CRRZH3E 100g) #EATIR
&, TISRAFA FRC 7 1K 52 & T AL

3.3.2 ERESIERETL

(1) @A

— LR E NG, AR 3.3.1,  F IR B RS SN = f T EEAR
BHAH, BT AOCK). Al (1:2) A2 (2:3) . A3 (1:1) . A4 (3:2) . A5 (2:1),
RRAYIR 9 IREE . i, A0 (CK) ORI, FEX A it A2 < b i 24
PUIEEL, AZRE P AR R R Bk (1 R A, LRy 1 20035 T TR Y ot
RAMFILLI N Py Ky SFEREITLR, UL Bo. Cu. ZnSEMEITER, HpH N
7.8, {EIBEAREAETIA. AR, BRI R R, KR R R S R A
NGB FE AR B AT AL, R RIEAE 2-3g, SB— e —"N )5, 3758
TR . E R AR U P 258 20 RN E— IR R R AE KRR, QAR IIE
KEf, e, mMkors, 6FE, FHES, RERBCFYE, )R
ITEER AT, LR H AR — IR, BRI R, We k=&, BeE
B, BT RUAMEER CENS R, SRPETHIIRNT, RATHE RS SE
R LE, BIR &R AL SR T .

(2) BERAEKKE R SR

KT FEARAE AL R o ) A ORI AN o« ME R ITT A6, 4 20 RIUFE—IX,
JRR S MR EAR . R, EEEATE . ks w0 R R B AR K
s R R S TR B I SRR R I TN s EE SR R, AT
HOfidsk: AR RPN E AR EEE, 25 R TR A B I 5 ek
BRI T

BLRE R EE T E RSP R, AR WS EDRMEAER CEN
SRR, H, RSP A DU R AR R AL E IR AT UF AR
HERDRI e VAT, VRANIIE P BR . FREL 0.5g SEIOFE St BE 35 51 K
E T 80°CHIZKIG A NRAE 30min, RJGHEATAR AL, JFHXHER S 50ml. &
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B 10ml IRV AE A 0.1mol-L'NaOH BEATH €« o, i THHEIR vl i B 1)

TR, BMCEER 3R ATETERRIE TR IRy FREX 0.5g SEIRE AL AT S
B, EARKEHNESE 20min, SRERHATA AR, JF HXHE RS 100ml,

L 0.5ml AR R EGREAT I S, FEAE /6B FETE 620nm ALEATEL 8, HJ5

W TR IR VAR S . AN E ST 3 IR 4R R C IR T
N: B Sg B 1%HCT $2H, 23] Soml, B 10ml #£3%0H 2,6-D Wi, &Jail
THE R4 R C IS E, BMEES 3 R,

3.3.3 EREAILTRS& BRI E fehr KTk

WL 2% (CEERAHT CGEZRO ) Id 8 1388 FR g J7ik, A
Laik. TRESSE NRTIE 77k, e w2 S IEE S AA KEA 2 B %
we XTEARE S NEII IR0 & B S 1 B EE AT I B 5> 8L,

*® 3.1 RREGILIR D& ENIE bR KA

Table 3.1 Standards and methods to measure nutrient of compound fertilizer of fungus bran

=LY Trik:

i o A 11297 1 {7
A IR E ik
R PRERIR W%
A G RETHE
pH & pH X 4% &

3.4 HRALIE

RGP A5 5 15 UL S B pn v 2 T Ko, B o dr LA EXCEL2007 5
DPS3.01 vk A dt AT tHE A G oA .

3.5 GRS
3.5.1 A[RIFC EL T PEXT ERE AR KR LR
ASTRIE BV T A X} 2 A KODR I ) B i 45 51 3% 3.2.
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% 3.2 AN[FIAC EE B T X B A ROIR VL R 5
Table 3.2 Effects of different matching on the growth status of strawberry

Kb e (em) A (em?) 8% (4D fifE (g) FHE (g)
AO(CK) 2.08+0.39° 1.31£0.24° 4.22+0.67° 0.110.04° 0.03240.006°
Al 2.20+0.33° 1.37+0.24¢ 5.11£0.93° 0.14+0.04% 0.034+0.004¢
A2 3.71+0.33" 3.01+0.43° 7.33+0.50° 0.18+0.03° 0.053+0.0022
A3 3.64+0.60° 2.88+0.38° 7.1140.60° 0.16+0.02% 0.043+0.002°
Ad 2.70+0.44° 2.30+0.43° 5.33+0.50° 0.15+0.02%° 0.036+0.003¢
A5 2.09+0.38° 1.39+0.35° 5.00+1.12° 0.12+0.01° 0.035+0.003¢

e B bhRNS FRERR A ETE LSDS% /K T ES REM, TR,

(1) SRR R = 0 50

PR fe s Ei RO A KA SRS . mE 3.2 feieE ., IRREC R, it
ELRE PR R P R BE R, AL 2 E AS 1% CK BN 5.8%~78.4%. HAHH
AR, S AN REAL A (8] 2 5 B S LA, o, AL AS X HR s
FITERI R CK ZR AR, WANMHEZ MZERANEE, A2, A3 4IXHkE e
FARBURE: CK Z 5 W3, M ASACELZ 1 2 3R AR E TN, A4 dxHk s e
MORE CK Z57 53,

(2) X EAERRM R TR B R

AT RS E R R, RS T EEER, R AR N R
Fr o BRI 2220 RS SSEH R A EAT WA F 506 & BB IR S5 - IR 3.2 4
ROTLAEH, ERAERAERKERR T, SRS EEAS [ R A B g ity T AR 43
HHERBCRAE, A1 HE AS H AL CK N 4.6%~129.8%, 70 B CK
HEIN 18.5%~73.7%, & ARMALKFA 2 ¢ B & BAE, Hd, Al. A5
XA E I BOR K CK ZRARE, 2 MEEE R EARE, A2, A34
P AR E - RCRE CK Z R 3%, 2 MEBZ A 27 ARE, A4 XM
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MR RS CK Z 7535 . Al Ady AS 4UH 0 BB 1 F AR 8 CK 414 5.3
WZER, 3ANGEZMERREE, A2, A3 X B E SRR CK HER
B3, M2 M R ER AR,

(3) X FEAFFEREFE T 5 150

FEUR (1 i o 5 ) DA B S R AR KR YL . A WL AR DA K HOG A 1 A
2, WEELAIWERKANEZERNE. R332 TUEH, EREKERES, &
AN it JIE Ak B D AR AR 6 B RN T B 3K T CK 4, B F L CK 3601 9.1%~63.6%, T-H
B CK M N 6.3%~65.6%. AN AE AV 8] 22 5 2 E G U AN E], b, AL
A3\ A4\ AS AN REAREE B MVE I BURE CK 2R AR, DA 2 R AR E .
Al. A2, A3, A4 HKCHEAIZERARZE, A2 40 E 520 OR L CK A 23
WES.

HLLEATRTLVE , S R RS, A S AW EME T, AL

A4, AS AFEXT EREAE FRCR AR, A2, A3 AbENT B AR T RCR AR IR .
Forbr A2 ZHACBRACAE N, BRI KRS B F, S5 R R W] RIS FE T
bE Ty 2:3 WL EAT TR & 5 1 i A B0 T A FH AR e
3.5.2 7 [FJE b B X BEARE R R0

ANTRIC EE BT X 5027 i Jo AR M 25 2R L3R 3.3.

# 3.3 AN[AIC L T AT B0 o 1) 52
Table3.3 Effects of different matching on the quality of strawberry

IR G A E TR WERCEHE

WE - SFETE (g PEIR L
(mg/g) (mg/g) (mg/100g)
AO(CK) 167+1.73¢ 48.3+0.37F 10.240.39? 4.73+0.19f 61.6+0.70f
Al 176+2.88° 57.6+0.47¢ 7.2+0.40¢ 8.05+£0.47¢ 72.940.74¢
A2 189+2.83% 69.1+0.66 5.240.51° 13.45+1.52° 83.6+0.47°
A3 178+2.24° 60.3+0.66° 5.4+0.22° 11.12+0.53° 73.7+0.50°
Ad 171+3.04¢ 59.1+0.82° 6.5+0.51¢ 9.14+0.82° 68.6+0.51¢
A5 168+2.504 51.440.60° 8.9+0.26° 5.75+0.23¢ 62.84+0.52¢
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(1) R B 5 (P 5

H13E 3.3 A, 20 WA A IR 1 B AR P B8 T CK. AN [R] it AR A 3
25 B HE AR, Al. A2, A3, A4 ZHACFER A = 2 (R 5O 4 CK 41
HEREWEZR, NUAMGEZ MERHEE. AS HER CK ALEENER. K
T A2 A B R M BRE SR M A B R S, T BB IR CK A
T 13.2%.

(2) AR SLSHERR 2 5 (15

XFHE CK, G BRR A2 & IE A 38 1) R4 B BT SR S i TV VR R 11 35 B AE — e
FEl A S B G I e s, 1T AR E R ) BB A, SR S b PR R LU A R
WK, HZERIEBIRZE KT, BMEHATNE 3.3, K, A2 b3 T ssa
R AT EREE N 69.1£0.66 (mg/g) , WIVHEEME NN 5.240.51 (mg/g) , Hi#
MR LIS BN, BRI, MBS IEMBCLA A2 (2:3) B, AR SEREIR
Er IR O I, B R G R T

(3) WPERERLYEA R C RN
I HR R 3.3 W B AT AN, 0 R S AL B (1 R SR S I 4 A B
CHEUEI CK AR, HE M4 Z C &R m R CK 41
ZRIAEE  Hrh A2 BN RR IR S 4R R C B RN 83.6+0.47 (mg/100g)
CK 442w 1 35.7%, {EFHBCREYIE.

B LL EAHTRES E L, R S IRRE IR = A T B MR LL LA S 4R R C
B, PR RS EEAR AL JT, i DR RS I AN 2E ) 22 e 24 3 R 35 K
o Hort A2 ZHAEER, BRI ST TUA BB AR
353 BB SRR S RIESR

B S B TR 45 BRI e 45 BNk 3.4

D
N

Z

Qs

)

R34 WRESIERAFD GEE

Table3.4 Basic nutrient content of compound fertilizer of fungus bran

>40 >5% 7
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3.6 KB/

VAR S A M RO B LA AR S it R — s I L I N B S5 XS 35 TR
BREE, FESINEECR ZEHAT R (B. cereus Frankland and Frankland) A 5L 27 Y
FEE (B. subtilis) FIE KZEMIFTE (B, megaterium) 128 1:1:1 ELBI1TR A 10 B
£ 4x10°cfu/ml # A4 B R 2 ) 4% I —FioRT AL R . 1R A R IE 3R 43

(N+P205+K20) >5%, A 05w =40 14/g, pH fH N 7.

W VRN B 5.2 J5 (%0 3842 BEUAS [RIFC LU REAT R, 1) S RV L 1 B R A
HE, i i BRIy i (0 R IR AT I AR, IO SRR ARG
FEIEIR 2:3 (W ELHIR & 9 519 2 ¥ B IR AE R £

TR RT3 216 A5 A TS L P 7 o] 1) B B 545 T A R AR 1) 2B K B B R A
Filo SRIR S5 RAR I G0d 5 A v AR AL FR AR MR o 055 B WA LI b8 22 b v
FI3G N 78.4%, MTHIFAHR TGN 129.8%, 78 2 Aediin 73.7%, HabkbF &
FIFERE S AN 63.6%H1 65.6%. BMRAE & AL if AE BEAEIG =, [R]I At e 3L
aite Hod, SEHE A2 BT, FAERIGTENRE T 13.2%, FVETEREE
BN 69.1mg/g, WHHER S BN 5.2mg/g, 4R C FEIRS 35.7%. HTHEER
A AR BRI AR P R R B B e e T RS SR T B I IR AR HLBT, g T A
RIS R AR . SRR RE L, B A IR R AR K B B R R i
fEH.
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$ 45 EFRESIEEEETMETRINAG

R R T A PR — R E R BAEY, R 2 b A 7= A i
B G EVE, BOAMIER TS, S ECR ) 38 T 5 +F
IR, JEAEMEE EE RSN, MR EAEN A KRR — e RN,
. PEERE, R RS, PR MR A A T R BT R TR A
s, ARFFRLATCTE G oo . RN RIS G IS0 BE 28 RN
RALRE, A B EAER, (RERREAEK, PiaEamiE, SEx
BRSSP, REATRGEE, BB AFR . AIRREEN . GO EEA R R
4.1 B
4.1.1 REHBES

ARG M R AE BT D K B SRR AR I e . A B, ML oTE, oy
5, RSy, LIRS RS, AEEE A ) L
4.1.2 HERGFR

ARG I FH [ B P LU BAE P 4 E R T K B R AR [ 4
2016 FFH HEHE, HEARKHYENRFIRES, BRdH 5 Fz EThser , H
e AR E.

AFPREE . JUIVEEE R A NI AR, P LARRZ LD IRE AR, 2 8 0 5 o
FSEF S FPREAT Z 22 55 3 T SR P b o i PR KB, R S, K
Y909 25cm, WARERK, MIEZERM. BAK, BORHHIEL 100g, MR
4 30 B 60g. RSELARITAME N BHER, FhFmsfigst, RAGRZIT,
EEATE, R, s, EEEiE RS
4.1.3 HLiiEs

FARBERIRSE TR0 & BEE IR 4.1,
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® 4.1 PEILEEAR O
Table4.1 Basic information of the fertilizer supply

B B AP
i ( (NEPAOSHKL0) ) BuETEREEC (/g pH
CHEER 2 PR KT T - i 55 2 FE R i

A o,
mRA AR 25% E AR 240 7

“REFHIIEE >5% (B ZEFRAT 3 -+ E AR [ A 7

W) >2
FEFAEE (LIRS -y 0 .
i*ﬁﬁ:bmﬁﬁﬁ‘z) =70
KREE (HEREE
B ME X S P T >3% 0 7
HIEO
e ERL RZD >7% 0 7

4.1.4 REZ R AR
e 25 S AL 3.1
4.2 X IEAETE]

M 2016 49 HIF R E, 2016 4 12 HHF

4.3 IFE

4.3.1 AWt

A, BRI 2017 4E 1 H KHss

A B L A R BE L Rk Ss,  ARIERISEA RN R, & 7 5 MAFE

3 RN —ADIX,

HAE 3K, B/X IR

21930 m*, RIG/NX S S HIEARZ A 150 m*. MRS ALER R FEALEEIE 9 BRI

TR R IEAT B R TR PRt il .
PR —: T AR ZKNE 0.3kg/m’

(S EH XD
AP i EEE SR 0.3kg/m’ .

AP = i R B E A HLAEEL 0.3kg/m’,

ARPEDY . i R 5T R 0.3kg/m”
PR Tt AL IR 0.3kg/m’.
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4.3.2 REHE

(1) EMH

PR T 2016 4E 9 H 16 HAE 9 H 18 HiEtl, EHKAES B EEL)
HHET R, el BRI RIEEZE, WA 3 S A1 L. REIEIR
PRIFIFEZ) 15em, 47 IRIFEZ) 20em [PE B I B AL M R4 B 22 |

(2) Fifilid m iR A

FER R R R 3 MHBERE T, FDOtRE, RIFERRE 25CELA, IF
P HORFFI B = IR 1S CHids, FAAEZ G ORIFI B = IR 8°C Aty AN
MRS 75% A

(3) Jitife

FiHR AR AN AR AL B HEATIE AR, MBS EIE IR, & 10 RHEAE—IR, Bk
— (BB , PIRMEIE RN 0.3kg/m’ . FFAEZ BT —JE A4 IR BK, FFe)E, &
15 RIAE—R, BeK—ik (Bei&) , MR 0.3kg/m'. 5 IR &R E IR
SEE it B RO @ R A, E B AR R TR (AL B $1)>30.0g/L
LR (5. 86, ) >1.0g/L; i InER Gk Wl 856 ) >0.2g/L; B 1<0.01g/L;
IKANEDI<1.0g/L, F&HAARFILE 1:300 5K G o R HLK & A b3 3R 1:1 (1)
LLAITC A< Ub £ 22 Dy R AR [ 7 FH 993 R 7 ¥ Sod R AR A0t S o R A A 0 R A7 38 4
M5 24 (b 3

(4) fEREH

BRI A RE G R R G RATE, R BUE M B R5o0 SR G 58,
MR, GRS, RENEELZ AN, BRERE SRR, TR R AR R,
RN, BESFERRIE.

(5) WEIFidx

T 9 H 28 HIFAAEEAT H BN 0 56 Sl BARREARR A KR & I I bk
B T AR o b A

(6) KUK

T 12 H 25 HIFURX AR R ST RAM, SR (R i 75 R R AR R . A
JEA R R SR AT G, DL R RS R C AT MERE . T BRI
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RATIE
43.3 WUEIRAR S T¥

EE—NAE, WEEENAERKEESAHEN, FFfEirmE 4.2, B4R
W75k 3.3.2,

X 42 FFfets
Table4.2 Some measured indexes

L FLAT T A
TR 1 B cm HR

SR AR em? HR

R g HF R
RS mg/g L E[ERERER
[RTRE mg/g SR R R vk
Yz C mg/100g 2,6- A ek

4.4 BUEALIE

N EXCEL2007 %} s aa i i 74— 4b ¥, 72| SPSS17.0 o it #4- %t %
A bRHEAT 7 20001 2 B M I H gt K.

4.5 FERG55Hh
4.5.1 AR R A KRS IR

(1) AN[FIRRSE R it A B A R A K v E AR S

ERRAR B S HERE RS EAE €K R BT RS RESEAT B IX
Bl W EREGELIE TR A I ANE, D B AR (R BEVE R A S AR R
MNTH B 4.1 7] DUE A PR e PR AR 3 — R DAGS 3 21.8em AiAy, TR 2H Ak 7 —
bk 18.1em ZiAy, AN HABACERESE, JEPAGEALE — G R SIE) +
WAEVIRGAE , REsTR b L IR R E JR e R, M AR B — Ot AR IED
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IN. P. K &, BUEFEsERE. S48 = AP, KB TR,
AL FE SRR S SR A R — 2, (HAHZEA K

R 43 AFAMACEE R Z 0 iR

Table 4.3 The high variance analysis of different fertilizer treatments

A SRR ¥ J7 H %177 F1H K
Mutation SS Freedom MS (P)
origin

Ab 3 ] 68.4978 4 17.1244 6.003 0.0007
Between

AbFR A 114.1067 40 2.8527

In
AR5 182.6045 44
Error

E: BESRIEEERKT, TR

1% 4.3 T LAFE H AN [ Fofr 2 0 it A A 8 St ) 5 2 A A A K T P O R 23R
AEEMEER (P<0.05) , ZHESNFE 4.6 PR (21.83+1.83cm) HIH ARk
AR R R T A AL B, R AR R 2 2 R (P<0.01) , ALFE = (20.66+1.79cm)
SAbPE T (20.41£1.62cm) Z [ GREZ R, EEALH— (18.13+1.75cm) H4bHE
4 (19.52+1.43cm) RCRE =, A VYREsERSCR m T8 —, B HEZRARE.

(2) AN[RIFE (10 it Ko B2 R AR A B P 2

SRR, M REERZ, EYOESER RS 2 R R . FiE
AR ERREN L R, 1R R 2 R AR R, A B TR
oA, BEMERERAE S R E, TTHE S 55 RO B AR SO o v 2e A, g
JEVER, iR E. K 4.1 TTUE BB — ER S RS E RS (21
MNEAD , MM HED Q740G D AE = PP DL AP T
OB AT = A R B R R 2, AR — R R, R AT DA R AR R
W%, e RKEIE
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44 ARG B BT 22 ik

Table4.4 The number of branches variance analysis of different fertilizer treatments

A KA P J5 A H %177 F1E E K
Mutation SS Freedom MS (P)

origin

A F ] 923111 4 23.0778 3.514 0.015
Between

LB 262.6667 40 6.5667

In
SR 354.9778 44
Error

T AT 4.4 TRBE R, AN R RR R AT A ) oy ) AR AR R AR K
PERRCRA B &M ER (P<0.05) , HPa4r = (21.6643.16) pA#uR%, X
MRALFE— (17.3343.08) /rhidliae/l, 3 MEREZE, W=, A58
BRI 2, ZEZ MR EER, A5 HZREE,

(3) AN[FIFh S (0 it AT B A L R BRI P T AR ) 52

FELAR I Py TR (R DN oy DU It i R IR AR e, TR R B R 3. i
FrHAREROR, AR ACEWE SRt s, RANEOR. K40 PREE L, AT
AR, 20 4lem?e AT HRALEE— 3lem? /ey, it 10em? /iy o ALEE
FH R THARE AR T AR EE =, (Hw T AR ER L], R IR it A IR K e R S
BRSO, R R ARSI, WAL IR MR 2, REIEA L
Berp B IRy, HET OV REARIR 7 R N E IR

® 4.5 ANFRACA B s AR TS ZE R

Table 4.5 The leaf area variance analysis of different fertilizer treatments

2 R

. S Al =Rz S5y T E K
Mutation F &
o SS Freedom MS (P)
origin
bFH[E
AR 578.5213 4 144.6303 9.639 0
Between
bR
il A 600.1667 40 15.0042
n
ﬁu‘/ M=\
S 1178.688 44
Error
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LEE % 4.5 FIF 4.6 TR, /S [ it I Ack 38 ) o FHY 1] e e AR A K A 50 P s i
AEEMEZER (P<0.05) , AH " (41.01£3.88) HMTHAHR K, SHEAHE—
(31.11+4.92) MHLLZERNRE, SO T2 MZERARE, VA ZFAHE T
NEFE RS BOREE L, RIS TR R R, AR
Ko A=A B VUL AERLAE I RORIEAS, =& R E 25, ML —
= TA KR AR — B, NEEMER A KK G IREE FRA R, AR ERN,
YA ATt AL B Oy B AR AR AR AR KSR A TR 1 AN R], AR AR K B RIOR B
.

R
™ 50 25
R 45 ==tk (cm)
T 40 - - - 20
S 35 - TR
B (cm?)
= 20 — 15
= &5 I &
) 7&*__4_ ™
, 20 A - 10
’é 15
S 10 5
E 5
£ ' 0

/" /7 7 QO

I A

B 4.1 AN [ it I Ak B R R AR AR RS I R
Fig4.1 The effect of growing status of strawberry in different fertilizer treatments

* 4.6 ANFEEACALFE A FfEhR 2 B LR

Table4.6 Multiple comparison tables between different fertilization treatments

P& cm IR () T em?
b FE— 18.13+1.75¢ 17.33+3.08¢ 31.11+4.92¢
AbFE 21.83+1.83a 21.66+3.16a 41.01+3.88a
Ab 3 = 20.66=+1.79ab 20.11+2.02ab 38.61+2.17ab
Ab P DY 19.52:1.43bc 18.88+2.14ab 36.2+4.5b
Ab PR 20.41+1.62ab 19.89+2.14bc 40.37+3.29a
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4.5.2 ARIFEARACET ERE = 2 HIF

SRR SR e A AL R B 7 B S M DL LK 4.7

4.7 AN[R) it A A B %o B 7 R 1) R
Table4.7 The effect of strawberry yield of different fertilizer treatments

M H (g) FPRREL (A4S e (g)

REFE— (ck) 37.33+4.53¢ 17.33+2.45a 646.88+121.05b
REFE 49.37+4.34a 16.89+2.67a 830.57+125.34a
REFR = 43.27+5.03b 17.88+2.98a 779.22+186.44ab
AbFE Y 38.81+4.03¢ 16.77+3.35a 650.9+151.58b
AR T 39.86+3.81bc 17.66+2.24a 724.06+101.68ab

ey L huw L s X W e 0 = B O/ AT S N G R A - e Rl i
THOLT, BRRERE RN E M SN 2, A A A P B R E xR
PR HCRACK PR 8. 4568 4.7 A 4.2 ATA1, R [F) R K I Ak 24 0o 2
mUEEMRWEA REEZE R, O TR (830.57£125.34g) Hm, AL
H—(646.88+121.05g) ¢ 51 T 28%, ZR L, HRWMHK ck TREMESR . W
fk ERE, SRR R SRR RS E R AR, FTLUE S AN AL B
PR A K. AFE R E (49.37+4.34g) i, S5HAMATEA > 1A%
SR, WP (37.33+4.53g) . ALY (38.81+4.03g) SAbEEFL (39.86+3.81g)
ZIMZERARE, UIAE W AERE E RS R RO R, AbBE Y 5 b
T AR B R RO R . BRI E BRI 2
(BT B R 5P Ik S O RO A, IR T 00, BRI B
RO SRR A B R, R TFIME S
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W e
1000.0- [ sk SR %

(g7 Sas
800.0
600.0—
400.0-
200.0
0.0~

fgh i — KbEE KbE = LR Y VS iE

4.2 AN[RITiE AL BE S F A SR S 7 B Y R
Fig4.2 The effect of strawberry yield of different fertilizer treatments

4.5.3 NAE] AR AL FR X B R R
AN TR T 2 P e EE Ak FER Ko B s O 1) S ) 7 1, L 2% 4.8

4.8 AN[EIRI S 1 it JIE Ak R SRR it 5T I 5
Table4.8 The effect of strawberry quality of different fertilizer treatments

| T R \ Y% C AR
LA RS me/g BRI EE
mg/g mg/100g
AL —
58.58+4.10bc 11.9242.96ab 5.10+0.93b 67.44+6.51d
(ck)
AL~ 67.30+4.71a 9.88+2.26b 7.14+1.82a 83.13+2.81a
AL = 60.76+3.77b 13.36+2.72a 4.72+1.09bc 78.67+4.70b
ALEEPY 51.34+5.83d 14.04+3.15a 3.83+0.94bc 73.99+3.83¢
ALIE T 54.84+5.29¢cd 13.66+2.62a 4.15+0.90c 79.48+3.39ab

A NE R E R R DL A R R ) — D EERER, AETER S B ER
Wi SR SR PR ARSS:, T4E C & R E A Fa RS R MME N R k. 258
4.8 518 4.3 WIH1, ASFERDSEH AL AL BN AR R ST VA TERE & . BRIL 5 4E C &
EAVE I RCRAMZEIR K, X Rl € IR & & AR A 22 o e A 2 i RS A
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JRANER, DUBEAE, SENEE, HAEHRE SR (67.3054.71mg/g) Hem, K ck
Higm T 15%, BAEE=4H#&GT 1%, 44 % C SEHE &M
83.13+2.81mg/100g, % ck 4 T 23%, B HIEE T 5%, EIRMENE.

ROFEPY . AbEE AT P A R AR T CK, R R A R 1R R R A A
8% K ok, AR TSR RS, B e L a e, mi AR ik 44
R COEYETAE . A ZWAHEREE (9.88+2.26mg/g) ik, HHAh
HuplAEFRENER, A= &#E)Y, M7 5 CK Z A HER & EER
VNTER

100 20
90

80 -k
70 - T T

60
50

10
== TV ENE (g)
44 K oS 8 mg/100g
- 5 =il Vi i€ FZ (g)

40
30
20

RS R/ MRS B/EERCEE

B 4.3 AN[R] Tt A AL 20T 2 SR 52t ot ) B
Fig4.3 The effect of strawberry quality of different fertilizer treatments

A2 FH A g AR A T, e P TR 5 5 At P R At B, 5 1) 2% T3
TRPR IR IG UL LR 4. 9.
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R 49 it R R A IR MR TR b FL AL

Table4.9 Comparison of indexes of bacterial chaff compound fertilizer to conventional

PN - R B TIVETERE TTRER 4EER

M=%
% % H% =% EE% EEY% CEHEE%
AL
20 25 32 32 28 15 -17 23
— (CK)
AL
6 8 6 14 7 11 26 6
AL
12 15 13 27 28 31 -30 12
Iy
AL FE
7 9 2 24 15 23 28 5
+i

4.6 WEING

T I FH [R] 5P 3R BEATL 20 2H e Pl 0

TR 2 A0 RAE R o A R AR I AR KA A SE I B W BB S &
AR S B AR SR AEAH B, RRF 30 20%, BT AR K 32%; it T 45 B O 3
AEEHHEL, BRI 12%, M 13%. R, it R A IR 25 =
o Rgk = A WL IEAHEL, PRSI 6%, St AN 6%; BAEE LT
SR, FEERR E NG N 7%,  FRL TR N 2% .

RS & PERCH LR L, Bets SEAT BOUM A RS ™ o it H TR S IR
SRR FIEALL, B EIGI 32%, FRrEERIN 28%; B0 A5 & 1 E R ARk
FAEG, PREMI 27%, FRFEEEIIN 28%. (HAE, B SR ML, R
HIGI 24%, PRFEEABEIEIN 15%: B S 2 RE = AW, BR
HIEIN 14%, PR BT 7%.

VAR A MR 1 AR Rt R % o0 B SR A0 R B . e P BB R A IR S R
RGFAEEL, T RS RIG 0 15%, 48 C ST EMIN 23%; Hit FH& s 5L B R,
ATV PERE S BN 31%, 4E C SN 12%; FitH SRR, wlEtmE S

BRI T 23%, 48 C EEARENIN 5%; BUEHSFE<REE"AHLEILL, "%
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PSRN 1%, 48 C SR T 6%. [FINF, it B A IR0 F 25 & 11
HRUEEHEL, FTEYERRESA M 17%~30% AN [FIFR FE IR FEAIC .

L LETR, BB G IES I AR b, o AR R A K i 1 B
B, R e AR LS P R TR VR v
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F5E g
AR BT I T 1R N A o) % EC 7 B A R b IS, 45t DR LA

(1) MWAETESIIR R ok o oy Bt 3 PRk, 20 TR A I8R5 A A LS
Y5E 3 Bl MR BN G R D BRI IR 2 fFF B B. cereus Frankland and
Frankland. E A [ %0AE /0 (MR S 2 F0AT B B. subrilis FIEA fRBETh BE K EK 2 AT
B. megaterium.

3 B ARSI AN REAE B HoS UM, (HZ 3 AT A2 i NHi o 72 U K531 e fie s it
3 FhE MR RE m O B R A b 1 SRR R BRMRTER, 2. 3 SHIMkAE
W RRARLT AR, H 2 SHIMkE RRARIET . TERRE. MRERAIE AR, 15
R BA BRI TIRE, 2 SRR A ARORME IR, 3 5 R BERI R
BEThRe. Xmiln. mEhREEA pH MM 2 M SEIG R, 3 MR pH {H T 52 1 Re
B, TN R L T R AR . SRR, BERIRZE AT . MR 2R
FPEATE R /AT B AR &, RROSIR AT IR L3k N Py K J0ER LAY K5y
T, NED KRR, DURRIE N8k, IR A7, 78 R R
i h B AR T I S A

(2) BHESRRELE MRS 25350 2:3 MILLEIR A KRB G , B0 Bk 2R AT B
R 2E AT T A B R 2R AT B4R 111 LUBIR A T B MR A 4x10° cfu/ml () 25
A TR 7)) 2% B AR TRV T TR S IR RE A AR KT R s AR A £

DR X SR 2:3 10 LU AT A o) S R S 5 A, 550 2 58 5 L 10
AHEHEL, BT G0 78.4%, AR & K AT AN 129.8%, 7> BoHUR % fE
BN 73.7%, AEPREE E R E AR S HI3E N 63.6%F1 65.6%. FEEPEE T 13.2%, AT
YRS BN 69.1mg/g, 4R C RIS 35.7%. BAHHE WK 593Nt
WE B g 2:3 o 0 38 % A AT R DU AT R AZ B R A IE S 57 73 (N+P205+K20)>5%
HROEMFEE>40 12/g, pHIEAN 7.
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(3) BERERE AR5 HoAb B IR AT B S AR A2 K, SRS B o
AR

it FH VR RR A2 AR ht B2 S B R SRIEAH B, AR D 20%, ST AR K
32%, FRIREIENN 32%, PREEMEIN 28%, RIVAVERE SR 15%, #AERC
G 23%. it FH BEHE A IES HAE AR L, MRsm 2 m 12%, St
R Z G 13%, HREHRZ AT 27%, Hr=ERZ RN 28%, FIEMERE &=
YN 31%, 4EER C FREZWIN 12%. RN, 5w A IR & &
(R IR EL,  IVATERR AT AN 17%~30% AN [ 2 B2 [ FEAIK o

28 bRTIR, BOMRE GRS HARE HUIERAE LG, X B AR R AR R A B
S, P e B SR S P R R PR RE R v, E AR Y H (AR AL R AR A
ARG ) S FANME 5 5%
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Developement of Fungus chaff Compound fertilizer and Its
Application in Cultivation of Strawberry

Abstract

In this paper, the compound fertilizer of bioactive bacteria was made by mixing
with chicken manure and adding probiotics. The effect of compound fertilizer on
growth and quality of strawberry was tested, and the reuse of disused bran is realized.

Firstly, three kinds of bacteria (1, 2, 3) were screened from the Waste degradation
fungus powder. Analyzed the three kinds of strain capacity of H2S, NH3, four kinds of
macromolecular organic matter degradation ability, pHospHate-solubilizing, releasing
and nitrogen fixation ability, and studied the three strains of high temperature, high
salt and pH value of tolerance. With the identification, the first strain was identified as
Bacillus cereus Frankland and Frankland, the second strain was Bacillus subtilis, and
the third strain was Bacillus megaterium. The three strains were mixed and cultured,
and the total number of bacteria in mixed culture was observed, and the mixture of 4 x
10°cfu/mL was prepared.

Secondly, research and identified the best prescription of fungus chaff compound
fertilizer. The fungus chaff and ratio of chicken manure to strawberry plant growth
and fruit quality in the process of impact was analysed by single factor pot experiment.
The indoors experiment was divided into six groups, which regularly fertilized and
measured the growth indexes of strawberry plants and the quality indexes of the fruit.
Results show that the fungus chaff with chicken manure in accordance with the ratio
of 2:3 after mixed fermentation, the concentration of added to the mixture of 4
x10°cfu/ml bacteria agent preparation of fungus chaff compound fertilizer to promote
the growth of strawberry and improve fruit quality effect is most obvious.

Finally, a single-factor random group experiment was conducted to test the effect
of different fertilizers on strawberry planting in the field. Five fertilizer treatments

were set up, the other field management measures were the same, and the nutrition
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growth, yield and fruit quality were recorded. The raw data analyzed by Using
EXCEL2007, and the variance analysis, multiple comparison analysis and mapping of
the indicators were analyzed using statistical software SPSS17.0. The results showed
that the compound fertilizer could promote the growth of strawberry plants and
improve the yield and quality of strawberry fruit.Application of bacterial chaff
compound fertilizer than the control group compared to the same amount of farmyard
manure, a 20% increase in plant height, leaf area increased 32%, single fruit weight
increased by 32%, plant yield increased by 28%, soluble sugar content increased by
15%, vitamin C content increased by 23%.Compared with other conventional
fertilizer application of bacterial chaff compound fertilizer, plant height increased by
12%, the most simple the largest area increased by 13%, weight can be increased by
27% at most, most plant production increased by 28%, soluble sugar content
increased by 31%, most vitamin C content increased up to 12%.At the same time, the
soluble acids were reduced from 17% to 30% in the same amount of conventional

fertilizers.

Keywords: fungus chaff, microbial inoculum, compound fertilizer, strawberry

growing, fruit quality



