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Abstract: A pot experiment was carried out to investigate the influence of A grocybe Aegerita residue on biomass and height of green vegeta—
bles, and soil microbial numbers, enzyme activities, ustilization ability of carbon sources. The numbers of actinomycetes, phosphate—degradat—
ing bacteria, cellulose—degradating bacteria and the microbiota was improved as Agrocybe Aegeriia residue input increased. Results of BI—
OLOG showed that the more input of Agrocybe Aegerita residue, the larger the functional diversity index(Shannon—Wiener Index) but the

smaller the evenness index (McIntosh Index ). PCA analysis showed there were different carbon substrate utilization patterns among treat—
ments, and carbohydrates were main cause of variations. Our results suggest that the Agrocybe A egeriia residue could be used as favourable or—
ganic fertilizer, which could improve the characteristics of soil microbes through increasing microbial functional diversity, then accelerating
the cycle of carbon and phosphate, thus promoting plants growth and crop yield.
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MR IR AR LA B IR 4 1 8
X277 3, KB BRI BRI PR M, AT
BEUR, QR T RIS R o BRI Se4iiE R T
W SERtE AR BRI AR A L PR R R W), BRI %
BHE A HUAEHE A 385 0 - S Y AL, U
SEMUEYI TN RE L R 7 T BB ST 206 DLAGE o 380
YRR R GIRERIIR SN , N LIEHEY Y
M S5 AT LA S TR TR A LA 7N S AR A R - S HE
T N AR A= BRI o U, AR 0E R 4
A, PO BRI BB E A LB X -3
TREEYIA LI RN, BT SRR E MR S 1
BRI P RE 55 2207 TR , LA R 2SR 2l 3 Bkt
A& B IR BERL A R BB IR AR

1 #BE57FE

1.1 EIEH#

O R B R ER R SRR A
R SC R FH (35°04'N, 113°10'E) . HHEREE RN
Tit 2 mm Fige o BHRISWTERRIE R R B S
BHAWAEM, RENCHERSHE - MAL
4, LA 2 mm B, ARG EOR S R EA
PRI 1,

F1 HABEENE TENERER

Table 1 The basic properties of tested samples

Ykl BilB/g-kg! &F/s-kg! 2Wi/g-kg? 24/gkg? pH

FedE R 643.50 34.72 0.70 25.29 752
ot 15.04 0.81 0.69 20.92 8.50
1.2 RIS ARIE

SR AT =, E P E R B R IR
iR AT SRR IE RS TR E R (W/W), %
B 3 A, 4y B A A & L(0.8%) i & M
(1.6%) il & H(3.2%), 75 A HEA R 2335 5%
BHAXT IR ER CK, BB 4 MER B2t 2kg,
WHNRE 1 g - 53EFEENES] (CK AR MER
), EBEHEM 10 EFXMNF, B85 TdEH, B
88 6 ko AR 45 d RN E B RAEY B KRR,
FERAE IR 3T 2 mm 5, BT 4 CAM TR,
17 A W BTSN D RE AP A E
1.3 WEBHEKEFZ*

1.3.1 H3EMAEYITHE

FLH AT R T B PLARBE TS  TCHL AR R R

FAARFR B , P e R ISR AR A MPN 1HE0Y, 48

ERAAWEEORERE, ERRADT REF
HOBHERERAMREERK 1 SRERE, HARRAER
752 JLICHR[S ]
1.3.2 T IERGE N E

BERREEE R BRI R — N ek, LR
3,5-ZHHEIK IR LAk,
1.3.3 A YIThRE SR E

TR YT RE 24 4R AT BIOLOG ECO 3%
BEY, JFEEn T FRH 10 g 1HEE T 90 mL £E
F7KH, 70 r-min™ #z% 30 min, SR )5 HEBE TR
£ 107, @ HALINFEAR A = BIOLOG BFAR |,
AL 150 uL, 3 MEEEER R B, 25 CHEIR
¥3% 7d, 80 12 h F BIOLOG B shiZz#{YAE 590 nm
T ERE A W N PR AP R LB P 2
A4k 2R (Average Well Color Development, AWCD ) S
iR T IEAE WIBRIE A F 2SRRI RE 2 TR
%7 (Shannon index ) , /i, % B #5 % (Simpson index ) F11J
SRS (Mclntosh index ) SETEHT o

Shannon—Wiener ZFEMEFEE . H' =— z P(lnP)
i1

Simpson JEHVEHEE: D=1~ Y, (P,)?

MclIntosh 5] EEHE %5 . U= \/ z n?

A&, P R FLEAN RS (E 5 R
MAHXT IR AL A FR s K88 § FLAYAEXTIORAE
1.4 BiEsabE

SEIGHAER F Excel 2003 #4743, FISPSS 13.0
HEAT B K J7 22 (One—Way ANOVA ) #1343 43 #r
(Principal Component Analysis, PCA ), %2 E|& A Origin
8.5 SEAo

2 HBREHZM

2.1 FEEERNEREKAZME

Ft PR L R BAR S S A K, HA R A
PRE 8 E KT CK b3, HARHEE FIREE 345 5k
Jiti B 3T S (3% 2) o A P et F AL B Y
YA BB CK A BRI T 80.1% .224.3% Fil
264.0%; {H =it 25 it 2 B R 2 R AR A B
ZEIKFE(P<0.05), 3 Ffriti F AL B A4 75 ek R 8L CK
AP NETE 22.1%~28.1%2 6] , 8. 3 Ffijiti Fl &b 34 5]
MR ZERAEE(P<0.05),
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Table 2 Effects of mushroom residue on plant biomass and

R 4 FRIEERIE BRI T IRERE AR 0D

Table 4 Effects of mushroom residue on enzyme of soil

height of greengrocery Qb3 BEBRHf/ mg - g™ soil AV B /mg - g™ soil
3L Wi /g- pot™ e /em CK 0.30c 3.81a
CK 26.09¢ 13.39b L 0.35¢ 3.71a
L 46.99b 16.35a 0.42b 3.93a
M 84.61a 17.10a H 0.49a 3.99a
H 94.97a 17.16a

U AISIEER S AR FRERRTE P<0.05 KF LERBE, TR,
Note: The different letters at same column indicate significant differ—

ence at 5% level , the same below.

2.2 #EEERI T IEM S EN I

IR AL P+ B R AN ER 3 TR .45
W RN MR RE R AR, AR . A
AbFENT + P AE M BCER R BRI o B P R A
i, 3R A Y B BN, e 2 A B AR
AR CK BRI T 70.0% , 63 58 Z 2% 5 (P<
0.05); 7EH .t FH AL BE AP, 41 ER Bk B th 2 36
B, HERAFEBEREEST CK AL, HinT
279.7%. {HELBHEE T B, 76 Rt AL 3, L5
HaEE KT CK 4b3, ky CK 4bFEAY 64.9% . T3
LEPENE BR8P RRES EE
(A/F)F LA N, =i F 2 b3 A/F B & T CK
AbFE,

RWEERIE R P S AR B AR TR YR, A
Tk T = KEE5h, B T AT RE R SR A2 1k,
SEIRFH, MERIARIE BRI T - AR B TR A K
B(E3), P Eit RS B VLA RS 7
ki CK ZbFRAY 2.6 f5 0 2.2 1%, THLEHE E$E A CK
AEFRAY 1.8 51 2.0, ZFHHRBBEKE (P<
0.05) o Jfl FHER 35 R TN T 47 4 R WA oA O B
TR AL, SR 4R R R T BE 43R CK
Ab IR 23.0 5 H 47.4 £, 22 R ¥R 3 B E K (P<
0.05),
2.3 FIEERRT IR AR

SERFI, W A TSRS R RHR T HIERR
EpTEdE (3R 4), P R A B AL IR A BEIR BN 1 20

B CK3INT 40.0%F 63.3% , 2 753 B E K (P<
0.05), KifAH . mESWEEARIEERE , 1B LS
EHAREINGEE (B2 R ARKA 3 8 2K (P<0.05),
2.4 EEER HIER A B E ThRE S AR
2.4.1 A YRR FRIE 4 A1 RS 0

BB TG R P B AR MR G RTUE S,
AWCD {E#RIEZ B 8] ) ST T T v , Ak 38 - A
WRE TR SN T R e 2R B AR A 2 57, (HRIA
WEZR(E 1), X3RRI BERXT
I Y AR RER IR R FIRE 1 R TE B A
242 +EHAEMRETIRE S HEES T

FEBL 72 h 9 AWCD %¢3E # 47 Shannon #5 %% .
Simpson 501 McIntosh ¥8 50047, 5 R W% 5, 3 T
ZREPETR B AR AL RS B2 R o AR5 Rt P 8 2
#2715 T Shannon $5%48, I WEE it F & #9351, Shannon
B IMHEE; &AL Simpson I8 ERA BE;
MclIntosh 5455 Shannon f8$0HH 2 , H . Hi i Fl & 4L
P McIntosh $850R LT CK FARMEH R, X
R, N —E BB R ARG R , TIERH
HEIFP B BRI K B AR T S Y
FEER, SBOEARE YRS ERE,
2.4.3 A YR FIBRIE Y 3 RS AT

BIOLOG ECO fR-F-Az f 31 FiBRUs A9 I E 45 R 4
RT A REE R ERE M 2T &, A 5
B HE , TSR A 32 8435347 (Principal Component
analysis, PCA) R LB aE R 3 BRI + SRR IR
FATEHLE,

M 31 BT REU 2 N ERS R TR, A
7 228 4 355 1 el it ) 2 Ak B A% - S A W B VA X 2

R 3 FREERIEE R DR EM BB (cfu-g” dry soil)

Table 3 Effects of mushroom residue on microorganism in soil(cfu+g™ dry soil )

AbE HE(x10°) HE(x10) B (x10Y) BEEYEE(X107) BEHE/ER A HUEPIR (x10°) TTAURPER (x10°) LF4ERIEME (x10°)

CK 7.3a 5.7b 6.9¢ 8.0b
L 8.1a 4.9ab 6.4c 8.7b
M 10.2a 4.9ab 14.4b 11.6ab
H 11.0a 3.7a 26.2a 13.6a

121 5.8b 7.5b 0.7¢
131 5.5b 8.6b 1.5¢
294 15.1a 13.4a 16.1b

708 12.6a 15.0a 33.2a
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Figure 1 Variations of average well color development( AWCD)
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Table 5 Diversity indices of microbial community in

different treatments
Qb3 Shannon 35%(  Simpson #5%r  Mclntosh F5%%
CK 4.23b 0.93a 3.28a
L 4.40b 0.93a 3.62a
M 5.44ab 0.93a 2.73b
H 6.5% 0.94a 2.51b

MEBGEFEEERHEN SR, F—F N5
(PCRRET 17.9%M78 5, 58 — F i or (PC2) iR B
T 12.1%AE R

CK it F AL 3 5 v Sl A = AL HTE PC1 FI
PC2 34REFI B AYIX 43 & 2 W] L, CK FHIGHE F &
ALFRFIT NN BB 543 T PCL 1E %5 \PC2 1%, 1
BH 33X R o Ak L ) - R A W 2R PCL Bl BT far
AOBRIE , X PC2 i ¥ e W5 1) FH BB 0 3841 5 o vt PR 2 %

PC2(12.1%)

M PR AL BRAR S, BT R R B 540 T PC2
1B PC1 s, 3 Yred ShReAR L. ikl
T, SR 2E R BB , T P SR Y AR IR
AL ™ A T 2257, AT 5 136 - S A W v 45
MR AEAE

HE— TR I, 5 PC1 AHCHER R 1G5 1
f& D-HEREE L-ZEMF, 5 PC2 MR R AR
D274 — Wl | 1-7R BB SE . XF PC1 1 PC2 353 FeAE:
P 2R EAEIY R, B DI RIRR B
MRRMFR (R 6),

3 1ig
TR S A BN EE N FRILE RE
R KRE EARS, A6 EE SISy, 7T

YER—RIILBRAIAHLAEIR, S E A IR ISR, A
TR BRI o 3 AR A R I, Bl FH 2R ik

2 TIEGEMERIRT R ERS ST EFEERE

Figure 2 Loadings for PCA analysis of carbon utilization for soil microbial communities
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&6 TIEHAHE PC1.PC2 AXMBHEERFE
Table 6 Main substrates with high correlation coefficients for
PC1 and PC2 in PCA of diversity patterns

5 FRE HHXFRE -
PC1AHZEHEHRE 1 B-F 3 D-HAIRE 0.706
2 D-H R 0.923
3 L2258 0.877
4 N-Z Bt3-D-H 0.785
5 JrwaE 0.771
6 D,L-a~tih 0.772
PC2 KGR E 1 IR PN 0.683
2 a-Y WK 0.682
3 D-£F 4 W 0.796
4 a-D-FL4¥ 0.628
5 y-BREE TR -0.649

AR REABAXHER T 0.6,

Note : Absolute values of coefficients larger than 0.6 were shown.

FRR R R M R T SRR, R F TR, TER
b A P B B S REL AT, BREE BERHEA
3 BEN TR A W SR 2 IR IR, i SRR
Yy IX F R AR, AT SR A W A A T R A 5
Wi, T SBRAE YR HEPIE A HUA, RIS R £
BIEANTZ—, ME SRR E R MY
A =R, MR T R BEY I E AR, BN
Y IX 2R 2 BRI RSB AL R S e - S A W A K o A
WA R, Bt P R Tl 3 Rk BE n -3 4
B AR A ECR, AU, B8R T AR YR
AL, PR IR AR S KRR A U (A/F) o £
S P2 B R BRSO F) A R T R D DL
AJF ORI T2 B 1 A X R S 5 B, byl
A BURAE AT, T, i A e R e,
BRWUEY X R IESIE A F BT [

A Yy R R B AR AR R ) LSRR A M B
HEASINRE, I RERE RS . TR ShE ALY Ik
2RSS, ATV AR ) B B AR —,
HR R TR i - S AL 1) JCATLBA B 2 e AL T THI S
FHEEEAY, SCR—EH A, FATE HAEtR
SRR R IR IS P 8 R B P T i AR
A —Fh R 2R, KIAR BB RHIZ, A
WA R, Bt P R Tl AR 3 R B S DA TR T
e, 00T SN - SR AR A Rk LS T A L SRR
) BERIER BA BURE o

TIERUEY X R B IAL J SR M R, S
Hexs T IRE M REE D RE SRR 1™ A B EL A RO o

FAFWEERR IR G, T3 A9 Shannon $5 5034
i, BV S RE S RGN (3R 5) 0 FSWTERRIE
BHY T BRI R MRS ARJB S, A B SAEAT
KPR, TROCHE T RY , FINFSF I 138
rhit AR RGR 5, 3BT M X B IR A s B 2 43
St IR SR IR, A AT B Ak I A4 2T A v
WKL B 2B IR A FH 3R 5 JA SORH R R
B, A LA N - S AR MR R RS 4 S R 32
BRRER R ADBER G YIZR RIRIE AR AR
o, FERASWEERIEERE, TIEMAYTE PC1 M
PC2 FXPWERYI R BRI A4 57 (R 6), X5
SERIA KRR IEE R —3

Simpson $5$(#1 McIntosh #5504 M5 SRR , e
FAZMEERIE R RLG , TR LSRR 2L,
BRI 5) BE TR X U BH i FA S 2R 35 kL 250
M Y -3 O SR M BRI R T RE ) o SERT— 258
FAA MR, 0. B &G SRR, #FHE H
AEFRRERE IS Yy R B B BT (B AN
WA EHREBR TN B R AR B S R R AT
TMA N RALEE , S0 Y3 5] BEFR BOMIE T3 B Ak
Pt PRSI IR S R AT Befe gt T 3 s P gk
PrFp e A A AR A A T AR R AR R AR K
R, BE RS TR

4 i

Fl FAZS A TR B OB RE S I - P R E M B &
U TERUEYIX &, FFR R LT S RRAYTE M
FRMGERSE BOREN T R A S &, R
TR R Y R A, TR T 380
HWINRE AR o SRR Wi RS NN T £
Y AAERAIESS , e it TR A RN T
o I, 2 s BB — P R i AL, AT
JZ TR A
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