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Study on microbiological formula of spent mushroom compost
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Abstract: In order to realize the recycling use of spend mushroom compost, the experiment of 7 common decomposition microorganisms
mixtures on the mushroom residue maturity were conducted in this study. The results showed that the group Tis which included Bacillus ce-
reus, Bacillus megatrium, Bacillus methylotrophicus, Paenibacillus polymyxa, Trichoderma viride, and Asprgillus niger had a better decompo-
sition effect than others. There had three advantage about Ti4: The duration over 55 “C were 12 days, the number of live bacteria could reach
2.6x10 cfu+ ¢ and the pH value and color could be also qualified. There was a significant improvement about the nutrient contents after
matured. The contents of TN ,TP ,TK were 21.1, 10.1 g-kg™ and 25.9 g-kg ™' whichincreased 36%, 66%, and 38% respectively.The organic
matter content reduced to 585.4 g+-kg ™" after degradation; The results of seed germination and growth test stated that the germination index
(GI) of tall fescue seed and perennial ryegrass seed were 1.21 and 1.14, respectively (>0.85). The stem length and the fresh weight of tall
fescue and the perennial ryegrass were increased 24.4%, 29.3% and 33.3%, 36.8%, respectively.The nutrient content of the spent mush-
room compost met the requirements of national standards, and significantly promoted plant growth. It was a promising organic fertilizer
which had great application value and broad market prospects.
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1.1 #ifar#
111 BE Rk

BEEAR ZF A T (Bacillus cereus) JKEVRAE 27 AT B
(Paenibacillus mucilaginosus) BRI E (Bacillus
megatrium) W 55 8 37 Y ZF 04 B (Bacillus methylo-
trophicus ) .2 5528 ZEMUFT 18 (Paenibacillus polymyxa ) |
L0, R 5 (Trichoderma viride ) #1 BE il 25 (Asprgillus ni-
ger) H P ] 3K 368 A= 40 TR R DR 3 o DR PG
A s iR LR S . WAME R LR 1.
1.1.2 Bk R

S 2t e o VG R B T AR ST R Rl A AR A
Pt U O RERT AR ST ORISR, BT AL
PR LR 2, T A B . 5328 (Festuca ela-
ta) 7% H (Lolium perenne) Ff =¥ h B VG 44 A8 9 b 5%
P I IF %€ o
1.1.3 FERRIE IR L WA

R R B IR A (NA) B 3R 3k A I
3o, HEAMR10 g, AL S ¢, 781 7K 1000 mL, pH 7.0~
7.2 R IR KW B8 (PDA) K 97 i . H4%8 3
200 g, #i% 20 g, Z187K 1000 mL, pH [ 485 LA E 5%
I He il 25 R AP A, 45 1000 mL ANBE 15~20 g
VRS EIRI AT
1.2 KBzt

AR 2% RN 1 D RER A 22 57 18 e 3 ) oy 4
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Table 1 The basic information of bacteria

%5 Number # FK Name Iifi Function PRI %5 Strains abstracting number
Al AR ZEFLFF 1A Bacillus cereus fife B 1.8589
A2 W6 R RE ZEAUAT TR Paenibacillus mucilaginosus I3 fiETCA L Al1.122
A3 F R ZFAIFT B Bacillus megatrium oyl B Al1.231
A4 FH 75 I3 Y 2E AT 18 Bacillus methylotrophicus Rk R AL117
A5 LR ZERIFT B Paenibacillus polymyxa fert gy 1.10711
B1 240 KB Trichoderma viride IR YR 3.2942
B2 % Asprgillus niger [ oL 3.3928
A BERHIET, A NANE, B NER . TR,
Note: A, B is bacterial type, A is bacteria, B is fungus. The same below.
F2 EHBEENMMER
Table 2 The physicochemical properties of compost
4§ ML Organic matter/g-kg™! 4R TN/g-kg™! 2 TP(P0s)/g-kg! & TK(K,0)/g kg™ A H C/IN pH {& pH value
785.22 8.23 8.36 12.54 55.57 8.8
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Table 3 The treatments of different microorganism

compound combinations

JOBLIE:] SRAE Q¥R SRAE
Treatment Classification Treatment Classification
groups combinations groups combinations
T A1+A2+A4+B1 Tis A1+A3+A4+A5+B2
T, A1+A2+A4+B2 T A1+A3+A4+A5+B1+B2
Ts A1+A2+A5+B1 Tis AT+A2+A3+A4+B1
T, A1+A2+A5+B2 Tis AT+A2+A3+A4+B2
Ts A1+A2+A4+A5+B1 T A1+A2+A3+A4+B1+B2
Ts AT+A2+ A4+A5+B2 T A1+A2+A3+A5+B1
T, A1+A2+ A4+A5+B1+B2 T A1+A2+A3+A5+B2
Ts A1+A3+A4+Bl1 Tao A1+A2+A3+A5+B1+B2
Ty A1+A3+A4+B2 T AT+A2+A3+A4+A5+B1
Tio A1+A3+A5+B1 T AT1+A2+A3+A4+A5+B2
T A1+A3+A5+B2 Tos AT+A2+A3+A4+A5+
T A1+A3+A4+A5+BI B1+B2
CK 23 I B OB )
— 496 —
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FHEE A% TR BRI , 4 20K LI e R | 4
(P20s) 2k F HaS04—HC104 71 7 51 86 Bt 43 56 6 B 1 I
B, A (K0) 3R ] HaSO,—HC1O0, T8 75 K 6 B k)
i TS AR AR A (YA HLIE) (NY 884—2012) |
PR (NY 525—2012) FI{E A ME DI Y (NY/
T 798—2015) & T g bRl e S K
1.4.3 P75 L3505

b 238 B 7 2 T A5 A M JE 7= S A T RE ) Bl R
ZEI(GE) L& ZFHR(GR) MR ZEF B (GD iyl 22 , A
FEIRIKAE R 28 U BE I T vk 2 R AL A A 1= 458)
(CJ/T 340—2016) F1Z% 3CHk[16]. HHEsit 5115
NIy

KEFF(GE)=5 48 h & HEUR 5 4x100%

K ZER(GR)=H5 96 hFP 74 ZE8UFh 1 5. 8kx 100%

KA E(GL) = (b FELH Rh - & 2F R > Ab #L2] Fil
TR ) /(25 FIXT BRALRD T & 25 e x a8 L0 BR AL P+
)
144 WA KRR

F FRACFE A5 P8 P s 07 6 P A5 A S 7
PEATHE) A R0, I R 25 K R b - ff 5 i, A
Tl it MILREAE Ay B o R e 220 0 35 M A 7= 6 o )
SLEF G .
1.4.5 AP FIRESEE B b -5 4 AR 0 A e

DIMENE = i 5 F el A ) R RRE LA R v o R
F AR B 6 AL EE, 2051 0:1,0.125: 1,
0.25:1.0.5:1.0.75: 1 F11:0(V/V), Y45 FLE IR 4%
PEA PRS- B R B — AR B, AL AR
10 KA, FE R — R ERSE T, 2 SIBOR R A K (5
5.10.15.20 d #1125 d) B9 9 FLAN T HEA 725K AN | £ o
I, A ER 3R A [RIEC H A [F] A 4 1A
A N HENE = SO A A KR
1.5 #iEabiE

IR I8 KU R F DPS 7.05 814k 41 5 22430 W il &2
AL (a=0.05) , T A B 3 LS E hrfE 22 30K
% FH Microsoft Office Excel 2007 UE47EI #2241 .

2 HRE5SMH

2.1 AEEGAHEE X HEEF M IEIEIRa 20
G LK 39 5 e i MR R Ak 55 °C T ml sl

http://www.aed.org.cn



PR I, A5 B A T AR LT BT

2019478

RS K FAE M, B RO BB 55 M6 e
T IR 02 B[] R T GBI IS AR (B P S | R
A3 0 R R MR AL T2 A, S B CE A HLUIE)
(NY 884—2012)4 %41 # %0>0.214 cfu-g™ FlpH 5.5~
8.5 MYHE bR B R, i 2 4 nT UL, ME U IR i IR R
55 CHIRIGHA 8 4H (T To Ts T Ts . Te Tis Fl Tye)
LA RS T BCR IR B ER A T4 (T, T Ts \ Ta
Ts To A Tis) o 15 CHE AR B R AT 00 P 2 5 11 J2 22
Ji ERL AT R 2 VS B A AE A R F] . T~Te 5
Te~Tu ¥ H 4N H R, Ts To Tis 5 Tio Tis Tis Tis
T 5 AR R, BT (Ti~Taf Ts Ts  Tis) A
BRI T AR 2E AT TR W, 5 75 (Ts~To R Tz
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pH {1 5 A f o ik B AT 38 30 A= 0 A WL AR 7 o
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HLIEi=40% . . 375325.0% MR R BLAL & . R SE5E
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IR ES CKAY SR T 37% 41% F138% , 2> A 43 )
P T 34%.36% 1 36%, 4= W (P,0s) 70 B T
56% .66% F1 57% , 44 (K,0) 43 $ 42 55 T 32%.38%
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Table 4 Effects of different treatments on physical index of compost products

Aib 3 HRWOEHEAL cfu-g! Rz pHAH 5 v >55 CHFLLHT IA]
Treatment groups Effective bacteria number/10°cfu-g™' Color pH value Maximum temperature/C Duration=55 “C/d
T, 0.18+0.006 i, 8.6+0.37 45 0
T, 0.12+0.052 e 8.5+0.38 46 0
T 0.17+0.007 o, 8.6+0.38 46 0
T, 0.16+0.007 N RN 8.6+0.35 44 0
Ts 0.18+0.007 N GREN 8.6+0.37 48 0
Ts 0.17+0.007 N GREN 8.3+0.36 47 0
T, 0.28+0.011 B 8.1+0.35 57 2
Ty 0.24+0.010 N SR 8.3+0.35 57 3
Ty 0.21+0.008 AR A 8.4+0.38 58 3
T 0.2620.010 AR 8 8.3+0.33 59 5
Tu 0.23+0.009 AR 8, 8.3+0.31 59 4
Ti 0.25+0.011 B 8.0+0.32 58 6
Tu 0.28+0.012 B 8.1+0.37 57 5
T 0.26+0.011 B 7.6+0.30 63 12
Tis 0.16=0.007 A, 8.6+0.35 49 0
Tis 0.20+0.008 A, 8.5+0.40 48 0
Ty 0.25+0.010 ey iRk 7.9+0.37 56 8
Tis 0.24+0.011 Bih 8.3+0.38 56 2
T 0.2120.080 TRAE 7 8.4+0.32 56 3
Tao 0.32+0.013 B 7.8+0.32 59 3
Ta 0.28+0.013 B 8.1+0.36 59 4
T 0.3120.013 B 8.0+0.34 58 4
T 0.29+0.014 ey iRk 7.8+0.36 59 7
CK 0 Bt 8.7+0.36 45 0
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Table 5 Effects of different treatments on chemical index of compost products

JbPRE AL KA BRI Exil IR
Treatment groups Organic matter/g kg™ TN/g kg™ TP(P.0s)/g kg TK(K,0)/g kg™ Total nutrient/g- kg™
T, 609.3 19.8+0.68abc 9.0+0.85de 23.8+0.93bc 52.6x1.89b¢
Ts 619.5 17.5+£0.72de 9.1+0.69d 21.8+0.78de 48.4+1.63d
To 621.5 17.5£0.59de 8.9+0.74e 23.2+0.88bcde 49.6+2.20cd
Tio 616.3 17.4+0.87¢ 8.7+0.68f 23.4+0.89bed 49.5+2.00cd
T 613.1 17.6+0.62de 9.0+0.73de 23.2+0.78bcde 49.8+1.90cd
T, 616.8 20.1+0.93abe 9.3+0.84¢ 24.9+0.82ab 54.3+2.21ab
Tis 609.2 20.8+0.88a 9.5+0.89b 24.9+0.85ab 55.2+2.35ab
T 585.4 21.1+0.84a 10.1+£0.90a 25.9+1.11a 57.1+2.31a
T 603.2 20.6+0.90ab 8.7+0.85f 24.7+1.06ab 54.0+2.11ab
Ts 619.2 18.9+0.84cd 8.3+0.82g 21.8+0.84de 49.0+2.48cd
T 622.5 19.6+0.81abc 8.6+0.76f 21.5+0.94e 49.7+2.17cd
Tao 602.6 20.3+0.94abc 9.1+£0.93d 23.5+0.99bed 52.9+2.3bc
To 618.1 19.2+0.98bc 7.3+0.81i 22.8+0.96cde 49.3+2.09¢d
Ta 614.3 18.9+0.94c¢d 7.5+0.73th 22.5+1.08cde 48.9+1.96¢d
Ta 591.5 21.1+0.77a 9.6+0.80b 25.0+1.17ab 55.7+2.26ab
CK 723.6 15.5+0.70f 6.1+0.62j 18.8+0.82f 40.4+1.36e

T : (A S Rl B R AL BREA ] 22 5 2. 3% (P<0.05) . Il

Note: Different letters in the same column indicate significant difference among treatment groups (P<0.05). The same below.

NEF= S A M B . 645 R A A T, T
TisTia T Too I Tos 1) & ZEFE B R T 0.85, FF & 4E
YA LIS AR DG S bR >, 5 55 5 A HLIE AL F A
FI5 N RAZ BR R AR A (GI=1.28 \1.22) A L4,
APRZH T K ZEHEB0(GI=1.21 . 1.14) 33, RN
T»(GI=1.07.1.04) # Ti3(GI=1.01.1.00) .
2.4 AEIEEAE TR HEIE = ST E 9 £ KA R
XAk 2 Tys Tos R Tos i — 25 FF JE AR P A4 IR
55, 5 30 0T 1 o vy EL AT R A% A A A0S T A R P e

EEANLA . 125 b PR T 6 1 HEE 7
X R AR F A BE WA RKER, 5 cK4
FH L, 228 B 25 U b 5 o 40 B 1 24.4%
1 29.3% , 257 W (1R 25 K R0 M- e S5 40 0 3 T
33.3% M136.8%. i b, e 20 RE b FRAEL T KoF 285 248 7%
A RAFIRER JEAER, BVR ZE AT 5 (B K2
FOFF B L SR B ZE AT 1 2 Bh S 2R 1 (R
REGABIEN A G B2 ME 345K, E
HER 0.25: 1 R LSS 15 d 4 AR Kk

RO AREACIRENT M HEAE = @I EY T F R R

Table 6 Effects of composting products on germination of plant seed in different treaments

E12E2F Festuca elata M Lolium perenne
VLBLiE
Treatment groups K 2F N GEI% K2 Z GRI% JFHREGL K2 GEI% R HHEGRI% RAFHREGI
T 73.3+2.5d 82.2+2.8d 0.86+0.03¢ 60.0+2.0cd 77.842.5dc 0.85+0.03f
Ti 84.4+2.7he 86.7+3.4cd 0.99+0.03d 68.9+2.3h 80.0+2.8¢ 0.91+0.03e
Ti 86.7+2.8b 93.3+3.1ab 1.01+0.04cd 75.6+2.6a 80.0+2.7¢ 1.00+0.04cd
T 93.3+3.0a 97.8+3.2a 1.21+0.05h 80.0+2.7a 86.7+3.0ab 1.14+0.04b
Ty 80.0+2.9¢ 86.7+3.1cd 0.99+0.03d 66.7+2.3b 82.2+2.8bc 0.98+0.03cd
Tz 73.3£2.9d 88.9+3.0bc 0.96+0.04d 68.9+2.4h 82.2+3.0bc 0.97+0.03d
Tos 86.7+.3.3b 93.3+3.4ab 1.07+0.04¢ 75.6+2.7a 80.0+2.8¢ 1.04+0.04¢c
CK 64.4+2.4e 71.1+2.5¢ 0.74+0.03f 62.2+2.1¢ 64.4+2.3d 0.65+0.02¢
FRIRK 60.0+2.3¢ 91.1+2.9he¢ 1.00+0.03d 57.8+2.1d 88.9+3.3a 1.00+0.03cd
AHHLIE 95.6+3.6a 97.8+3.4a 1.28+0.04a 77.842.7a 88.9+3.3a 1.22+0.04a
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10F b i 20
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T T T CK AHUE
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Different letters for the same index indicate significant differences among
treatment groups(P<0.05). The same below

B 1 ARAEAR MR M EMERK S S RER RN

Figure 1 Effects of composting products on stem length and

fresh weight
2 o mFEk o MERHEK 10
REslGE =g i SN

= 10} b a_ 18 =
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soil on the stem length and fresh weight
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