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ko& T ZEFR BAE & OB Zh4e kEeET
(1 B 50y AT 522 K 8 5K T 5 50 56 %8 (b R 2 e i ot R HEFSE T ) L /g st 210008)
(2 M H TS T -H s R &R S A P CSE 80 %, Fi 5T 210008)
(3 PHEFBIER AR, dbst 100049)
(4 M RHBE s s A A IR STIE A F L, B At 210008)

B E EEEPIAEFERRNA RO ER S A 8] AR LT 5T A LR GE
JUHEH R e A W22 U o AT S A SR AR IR R R 92 90k 2 i PCR Al PCR-DGGE £ AR B3¢ +
SN B A LB A AR A . AR ERH] S EE B R TR MR R, B R S e, R R
iR, S RRAE L, 05 SR AR T S A B R R G R4 DB 2 8 R 3 B 1k DGGE 45 8 i R I, R ] b
BT R T B2 5 (AR REET AR RS WA E T o, BERIA AR E (Fusarium

Vol. 52 ,No. 1
Jan. ,2015

oxysporum ) FIFg B TE ( Nigrospora oryzae ) {3 I 4571 1Y) 5 BE 19 [

EY 3
FESES S154.36 3 Bk AR IR A
i N 22 H b, B IR R R AR R T
FEIR B A Al S i ple G TEDRR R R) B G A R A
Bz EEAET RSP ARZEAR ST RS
PF B 24, B 00 B0 3 o Ml 2B 7 A% 35 KR 4 T
HA R 0RO gt g R . A
B 7 T2 T 5 4 X AL 8 B L it b 2
sk as e R AEYI Y 10 £ ~ 15 % S IH/E Y
30 5 ~ 36 % L S il fE 4 i 50 4% H A, b
LR A T 5 b 5 el 2 T AR e R 9 T R 3% i
A P E R A R A
SV B SR 7 b 5 e Bk AR ik
SR g SR e IRl 2B ) R 4 4
7 T Y A R T, S R 3 R
R R B T B S N R
EERDIAEERBHAER T EZ2—""". B
R, 56 T2/ X1 4 77 42 Rt 5 10 5% ) 2 8 1 2 41
o BN s A S R T A A A K A
FESE KR = R 43 9045 74 T A 2 R4 E PR
K, MR 40 R X R G 1. 82 4% (1. 24 {0 1. 68
0 5 W E B B M L, B AR IR T &

WA s R A W 5 S SO 2 B PCR ;28 PR 2 R B 9k (DGGE)
A

A SR S )i T A R I A PR R R B T AT A
BORE AR AORERR L SR, H R OC TR 3 A AT
£ FH T RV 09 1 T L BRI 5 100 fif UL ARG, R
HAEEREY 2oL LIERUEY R IEES R
JEE G A Z —. ENTHESREEBS S
TILF A i s A2 B 8h b bk A
BRAETCE R IR A BT Lk A i 0% A
SR AN RS AR IS RGN o A, 4
Tl A 0 A i 45 A L A P O A e A S o R IE
H—AEESEE

BT B W AR A S R G i AR
AL VLR S AR A AT U W B B A
W, 7 A S 6 v AT o o S 4 07 5, DAB R
Xt SRR MRS R R 7SR — R S
IR T B I 8 9R 5 A SR B R AR A A S
FERREEAE T AR I LA T R R SR O
2 1) XA 2l 05 2R P 8 5 A0 0 s 19 2 i A O 4l
SREAE SR G, BF 78 3 5 B AR R UT 3 A K
175 D0 A - S ol A W 7 B9 2 A, LA D Bt ARl T
TP S0 Al B i TR £ (4t B OE LAl R 52 B4R 5 o

o [E G0 R FE R AT 5T K JR A (£9737) BT H (2011CB100505) AT [E 5 H #8243k 4 751 H (41071168 ,41271256 ) % )

T B IA/E# , E-mail; xglin@ issas. ac. cn

TEE R BR B(1991—) & fm@ =W B L5k, B L EMUEY AES 5. E-mail: mchen@ issas. ac. cn

Wk H B 2013 - 12 - 165 MBSk H 11 :2014 - 04 -20

http : //pedologica. issas. ac. cn



146 + b

¥

52 &

BRSOk
L1 fhil#
HE] R A R B L O Feoh 5 AR AR R,
2 IR 5 PR AR W S R o B, ad 20 H . +
HEpH 8. 4 ML 4.5 g kg ™', 2% 0.45 g kg ™', W
0.50 g kg ™', 224 18.6 g kg "o IR HiFhFh 4
B—5 0 AR e 7RI A B BT P B R 30 d R E
Ao AR A6 2 TR R Sy T VL 20, 1 R O . XY
oL a5 55 3R LT S A I B B b B R R P SR R
B b, & BT O R EZ R 15 kg mT, A 28
8 kg m* BRI HE 11 kg m ™ £1JK 0.5 kg m ™" b
MR450.7 kgm >, 4HEO0.7kgm > JRE 0.2 kgm *,
AR BRI 30 em x20 em x20 em {7 IR
L2 RKEHE

FAK IR 7 [ BL A B M AT R T ST B HOE
2 #EAT  LER I [a] Oy 2010 4F 8 —2011 4 1 1,
B 3 NI RS I RUA 2 15 77 L B HL R 4 b L
60 285 TRl B X8 R AR BECLL) 95 XA 5 i 77 A o i
N H T RA 25 B Ak B (LS ) S 0 LA 4t 85 77 ik Jo

*1

-2 T LA i T o 114 45 S AR AR B (LSA) , B4 Ak
W3AEE BTk e A 4 kg LIER S5
FINT Ff1 A0 R A% T 50 B AR, BREE 24 30 om, TE P AR
rRE 42— 20 em | 55 15 cm B9 74, LS &b B AL I I
1.5 kg WUALGE B IR B 5T, LSA AR BRI 1.5 kg XA
T B 5% B OF B2 A 20 g BUAL#E B Rl 7 b E AE
90 dfF W Ak . A AR SR WIS 43 M B ORT R AR, T
90 CAH 1 h 54 65 CHLZ{H & , Ml & HAY &
K 7K A R -t R LU 0 30 00 7 SR S AH R 3k 3% o, TR
RS WICHR[16 ], &b 5 1 25 BR A W) 5k 1A )
RAT, REFES BT -80 CUKFMRAEEH .
L3 FTEMEY S DNA RE

PRICO. 5 g T IBAE A, >R T 93 DNA g 2 B
i3 & ( MP Biomedicals, Santa Ana, CA) 2Bt 1 4
A S DNA, BAR SR 0 BEE WA BT 45 . R U
1) DNA {5 T -20 C & Hl,
1.4 PCR-DGGE

PCR §"4% : 4 18 16S rRNA FE [N 7 Be g™ 34 5% H]
5|4 341F-GC/907TR (£ 1), H 1 18S rRNA A A
By g A5 4 FF390/FR1-GC (% 1),PCR =4
P 4 ClHa R

LWETESIY

Table 1  Primers used in this investigation

H A= 9

Target microbe

IEm54

Forward primer(5’ to 3”)

FanEIR]

Reverse primer(5’ to3”)

i
Usage

341F-GC(CCCLCCGCCGCGCGCGGE

GGGCGGGGCGGGGGCACGGGCCG
CCTACGGGAGGCAGCAG)

A 16S rRNA Hep17]
Bacterial 16S rRNA genes

519F( CAGCMGCCGCGGTAATWC)

L[ 18S rRNA HEpH 18]
Fungal 18S rRNA genes

FF390

FF390( CGATAACGAACGAGACCT)

907R ( CCGTCAATTCMTTTRAGTTT) DGGE
907R qPCR
FRI-GC( CCCCCGCCGCGCGLGGE
GGGCGGGGCGGGGGCACGGGLCG DGGE
AICCATTCAATCGGTAIT)

FRI ( AICCATTCAATCGGTAIT) qPCR

AP A B B B R YK ( denaturing gradient gel elec-
trophoresis, DGGE ) : % H| BIO-RAD Dcode % %t
(Bio-Rad, CA, USA) Xt PCR F=4¥ 347 DGGE 43 #7 .
X T AT 168 rRNA KL PA, 25 14 70 6 B2 S 1 o 40% ~
80% (100% 75 5 4 W &y 7 mol L™ JR 3 Fl 40%
CIRFRLG ) 25 B 1 Mt i ) , 5 T 0 T g 56 M Wk 52
6% (N s Tt i - FP SUBUN 9 I g (37. 5+ 1) ) 5 X T
18S rRNA JE [, A2 P4 57 86 BE Y Ry 45% ~ 65%
RV M Tk B B R Dl 8% o PCR =) EAE R 2N

150 ~250 ng DNA,7E 60 C ) 1 x TAE 28 rh g (40
mmol L ™" Tris, 20 mmmol L™" Acetic acid, 1 mmol
L' EDTA, pH 8.3),75 V fH L& FHLUK 15 h, g
vk J& F SYBR Green I (Invitrogen) (1:10 000, {4 FH
Ho) B €5 30 min, JH 38 I AR R 48 Gel Doc™ EQ
Imager( Bio-Rad ) 41 BB , 3 | Quantity One 4. 4.0
(Bio-Rad) Xt EIG #4753 #7 .
L5 {IKREIKNFEHEEREREH

¥ HE DGGE B35 b Ay AR 3R A% 2% 20 il 11 1
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JEET LS ml B0 9, A 30 wl ddH, 0 i & i
fif, o Tl BT AR, L FR1/FF390 O
SIWiEAT PCR ¥ 8%, ¥ PCR 7™ ¥ U e MU ), 3%
F5] pEASY-T1 # & b, If %% 4k i A K FF H
Trans1-T1 832 25 240 i v, BHPE sE BE 2 A 350 pl
INEE LB W R8s 37 3 h 37 CHE PR 200 r min ™'
Fide 3 ~4 h 5 W W WORTE B R AR Y R A R
ANED Y S5 M ) 245 SR AE GenBank o i 4T
Blast bt 34, $k ik 5 15 41 f ALY 2R 2% OC &, 4K
JE R Cluster W 544 17 22 5 )5 51 FE X, 4 N-J
( Neighbor-Joining) 3% , #| i} MEGA 4.0 {4 #) & &
BREW

1.6 SZB 3%t E = PCR ( Real-time quantitative

PCR, qPCR)

K H CFX96™ Thermal Cycler ( Bio-Rad ) %} 1 13
M 16S rRNA FIE B 18S rRNA e K #2 D1 % gt 47
SER T e AL AN 16S rRNA JER Fr Bt
FIFLEE 18S rRNA KL K Fr B i bs o il £k - FF & A IF
B PR B Y B B 1 35 3R 47 K, 4R OB RE DNA, 4
eI s DL 10 A5 Bf vk 2 Sr A 7 1.0 x 107 ~
1.0 x 10" 3 [5 #5 U1 50010 b o ) 28 5 5 i 28 06 2 &
PCR {& Z & #& SYBR Premix Ex Taq™ Kit( TaKaRa)
WA & UL, PCR 7™ W) 2 ¥ i i 2k (Melting curve
analysis ) F1EFG W b, 3k 56 0F , A DA L& — P A 2%
o ARHEFE R % D1 AT Cycle threshold ( C, ) Ff) £ 4

A

E 80 r'eza i A4y B Aboveground biomass 20 g
; [ #FA4:4& Underground bioa{nass =t
g )
goi | {163
<

£ a | £
§48 B ab I 412 g
g | 5
on =
g 32F 43 %D
2 2
< b 7 b -
gls - T I 44 o
b £

H —— #
H o0 0 &
=) L LS LSA 2

AbFH Treatment

D7 T R FH AN E 25 AR 48 PR 455 A i 1 Cop {550 Y 3 5
FE i v AH I 5 PR R B i) 5 DA
L7 BRSNS

K1 SPSS 20. 0 #4748 it 70 #r , I i 1] Duncan
K g dEAT Z H L EL (p <0.05) o K] Canoco {4 i
AT E 4323 B ( Principal component analysis, PCA)

2 4 R

2.1 EHKREVEERIRRK

254 B R) T Aim R AR M L R T R A =
A NE TA Bz, LSA AbH A4 My b 30 A R 38 4=
Y fe, b 53.4 g Bk M 10.9 g bk BB ER
TXFE L AR (13.3 g #k A L1 g BT (p <
0.05) ;i LS Ay /E Wi kb T3 Z 0], 530l R 32.4 ¢
BeOU(Hb ) RI3.2 g Bk (ML) o SR EAEXT
e i 7 A (0 52 40 ] 1B R LSA b B B 3 b
Pe R R, GK E 159.2 g #RTT, R L oAb R
(137.6 gk ~') , LS AbHE(98.5 g ¥k ') My /= FRAIK
B2 5 ¥ K 3K 3 8 2 ok F o i Ah, AL 1B 18 7]
F i EAR A A b 3 [ 7 5 A R AR A W
2250 fHE LSA Kb B A R AR 75 0l i IR 3h & 1 1Y &
e, B LSA kb 3 7E 42 w7 nli A2 ) £ A0 i 04 R B
Al BEA B T 02 2 2 At 0T A 2 o

B

250 I gz sk Fruit yield 150

CI7llR b & & Nitrate content o

%200 - g H120 Z

= & l a . g

= £

= 150 - ] . 10 §

Q T ©

e} T : g

‘£100 60 =
S5}

i

i &

& Sor 130

X &

= =

0 0
L LS LSA
Qb3 Treatment

TE = Lo 2 5 000 RA 28 5 7 e 0 L R 56 R XA 28 B8 b (O IR ) 5 LS & 78 I 0L 28 5 37 e JB0 7 AS 56 b XA %% B i 5 LSA ¥R fim L
6 285 5 % 5 I e b XAl 1 b o 1RL R IR — A TR R OR [ 3R R A B E] 2% 5 3% (p < 0.05) . TRl Note: L: Control

without addition of any mushroom culturing media or inoculation of mushroom spores; LS: Mushroom culturing media added, but

no mushroom spores inoculated; LSA; Mushroom culturing media added and mushroom spores inoculated. Different letters in the

same column indicate significant difference among treatments (p <0.05). The same below

1
Fig. 1

NI A BT i b T AR A M (A) RS i R AR EE S i (B)

Aboveground and undergound biomasses of tomato (A), and yield and nitrate content of tomato fruit (B) of the plant

relative to treatment

http : //pedologica. issas. ac. cn
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2.2 MEMEREEENY

SR FH 52 58 % 22 it PCR B AR XA W) b 3R +
HENTE 16S FEL BT 18S rRNA B 35 [H 32 01 0t 47 )
SECEI2) . G55 ER, BAR LS LR (0 20 B AN
LD DL K T oAb b 3 (p <0.05) A &
LSA Ab A5 14 i L Ak B -+ 358 v 20 587 R BT 11 35 [R5

N
o

=%
(o)}
T
—

e

o
[
T
o

o
oo
T

o
=
T

4% Bacteria (copy numberx10° g')

o
=)

LS LSA
kbFH Treatment

HE#Fungi (copy numberx10® g)

LRI R 3, B8R o 5 B W 2 0K OF- , BID 40 7 A L
DR DLBOA I LB BE b 1. 33 x 10" BE P 4% I
Moo T (AH) M6.97 x 108 KEE N ¢ '+
R A AN 1,47 x 10 S H L %L ¢ F
T (4E) I 7.04 x 10° LR FE L% ¢ T 4 (K
) o

10

a
st . {
I
6-
gl :
2_
0 T IS TSA

AbPH Treatment

B2 AR TEE405 16S FIELE 18S rRNA KL% 11 %

Fig. 2 Numbers of copies of soil bacterial 16S and fungal 18S rRNA genes relative to treatment

2.3 HEBEEN
2174 16S tRNA £ [H (1) DGGE 45 £ [ 315 4 8] 3A
IR, 45 b B e A 54 4 B R BORTIRD, HL 4% 27

0.730.75

(P 3B) , 4% Ak B () 40 T 1 v 245 1) 22 5 AN R, AH U
BEXIAE T0% VA L, 158 A 208 536 75 A of A 40 54540 1T 119
TR ¥ 45 M BEA R o

080 085 090 095 100

RBREMIH R LA 2ZER, BREOMEREE
A B

IL; LS LSA

TossEsEes

LSA-2

L3

=~

: be
_,‘.«n-. e -

!

" e

3 RFEALERTS AN E 16S TRNA X 9 DGGE 45 4 &1 3%

L-2

L-1

LSA-1

LS-1

LSA-3

LS-3

LS-2

(A) FARIE R 2K 18 (B)

Fig. 3 DGGE fingerprinting profile (A) and similarity dendrogram (B) of soil bacterial 16S rRNA genes

relative to treatment

2.4 EEEBESHMNEUREERS O

H A 185 rRNA JE [N () DGGE 45 8 I&1 3 % W],
A B LS B R AR H 2 Al iR A
FrAE (B 4A) o o LSA Ab B rp 2574 4 FIZ&AT 6
5 A AR BEAR L, 95 B ] I a5, Uk e AR R
XA 25 AR LR B AT P T e, R
ZERRWI(JF14B) , LSA Ab 355 H At b 1 A9 AR AL 5 4K

A, B LSA Kb B Y 3 v 25 b4 A HC At 4k 2 A 1] 42
ZSto

T g AT AN () Ak PR A R R R R Y
“@i’é’?,Xii%ﬁf:%ﬁ%ﬁ%%méﬂﬁiﬁﬁT3‘55263\
AT (B S) o Z2R R — A4 s (PCL) Xt +
SN S R AR K A5 H O3 S I TTRR R O 35.2% L5
A F M (PC2) 1 BTHR R Sy 21. 8%, il 19 4> JL E fi
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FERE R 57.0% o /£ PC1 |, LSA Zb ¥ HAB M 2301, B gl e /5 0] 88 vb p 385 0 T B v 25 4 7 A
AL BEWY 53O 7R PC2 b LOARBRRD LS AR BB W 2,

A B
062 070 080 090 1.00

LSA-1
L LS LSA — LA
'
- L 1SA2
- LS-1
2 - -—
d = o) — 13
4 oy L |
- e B e - -
e e L2
7 R &
- ?g---‘- LS-2
& B3z
-
10 =
- " ———— 1S3
12 S -
L-1

Bl 4 A AET - 18S tRNA #) DCGE $5 8035 (A) AR & Z5 M A L1 R 2K 18 (B)
Fig. 4 DGGE fingerprints profile (A) and community structure dendrogram (B) of soil fungal 18S rRNA

genes relative to treatment

15 2.5 AENREBETIERBERRZLER
XF EE 18S rRNA JEP 45 80K 3% F 12 MM
A UL TR I A R GE R B (18 6) o 4
LSl R BRI 180, A 257 Y S8 T M8 ] ( Pe-
S zizomycotina) . FEN/KFET, &4 2.4.5.6.7.8.10
5 YR & T 2572 B 49 (Sordariomycetes ) ; 2547 3.9 .11,
% 12 ¥)58 J& T i 2 B 49 ( Eurotiomycetes ) , . LSA
i b BT U 1 4 4 0 6 43 SR TR
é ALS2 i J1 B8 ( Fusarium oxysporum ) A1 75 22 71 & ( Nigrospo-
é ra Oryzae) o
& LSA-1 @
-§ | A LS2
: waa| 3 VB
% @ Ls3 Lsiz *
iij P WREER - R AT HENERS A
ﬁ L @ L FRGE R RIE ML SRR AR
%ﬂé o, B AL e E AR SR T AR R T E
i BN AR X SR 2 AT HGE /Y S5 R A
y B 05 AR L, 55 B = 0 9 0 o
06 SRR R 352% Y AN 14.4% " AR RE H AT A LT By
Primary PC contribution rate: 35.2% . H— ’ﬂ@%ﬁ%l%%%ﬁﬁfzﬂgﬁﬁﬁiﬁ%
PSS IR) AR ST - 0 O B9 4 25 A 1) 5 3 BT T FEER IR e TRBRAR R R O TR
Fig. 5 Principal component analysis of changes in soil fungal R BTtk AR IR AR 2 008 3R
commanity sttare st o vt R 3 S0 T B, 3 49 T 5 A
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Fusarium oxysporum — KC545850
DGGE Band 4  KF927117
DGGE Band 7 KF927120
DGGE Band 2 KF927115
Simplicillium lanosoniveum — HQ232185
69 DGGE Band 6  KF927119

100 L Nigrospora oryzae ~ AB220234

99 [DGGE Band 9
Basipetospora chlamydospora ~ AB24046

KF927122

8 & DGGE Band 8 KF927121 pezizomycontina
T‘ DGGE Band 10 KF927123
Myceliophthora hinnulea  JQ067909

98

100

0.08 0.06 0.04 0.02 0.00

I: DGGE Band 5
100 Y- Acremonium alcalophilum — JX158486

100 IDGGE Band 3
Aspergillus versicolor ~ KC545867

DGGE Band 12
DGGE Band 11
Arachniotus ruber  AY177296

r DGGE Band 1
100t Mortierella sp.

KF927118

KF927116

KF927125
KF927124

KF927114

Mortierell ]
JF895929 :I ortierellomycotina

Fl6 L3R BTSSR G F W
Fig. 6  Phylogenetic tree of dominant DGGE bands of soil fungal 18S rRNA genes

ZRIESCEE D M R B R AR H RS R R
B RRAE UEAT T IR 5E , 45 S 36 W BR R SR M )
BILJS 458 7N 27 - T K b S5 el s 4 ) 38 Jin T 36. 3% Al
29.9% , + 3 4 GRS /N A7 - T OK M RN 3 b 43 )
PR T 9. 7% 8. 7% , 4 e W i i g 35 /= F/)N
2R OKHb BV AR T A B B AR S 2 A G
TAET AR B il S 2 5 R AR Rk
TP %) S B T TS P G - M R S M R E R
LT AR R 7 R 7 b O A A T AR 0, AR
Ko, T WA 5 A K 7R A Y CO, BE 15 42 it 45 % i i 1T
A VER, AT 2 2 0 b 1 350 1 A KL 12008 4 1B
TR — L LRI, LA, AL LR E
B, kSR B AE W T F AR R e, W
FE—E R B T R (R R R A B
FACE, X g 5l A WA A G, MEHEE
Y7 A RS AR 7= BN S 4 & B B

TR BN GE W T A 60 W s 1, 6
AR A T 52 . 1 e R A qPCR XK [ b 21
T EMEAE A AR AT T e, REM, S
X REAH L, 2 3% 25 AE X i T RN I B 4R i O B 3 Y
M o 33K A RE 2 - 1 41 P SE R K, HK 56 T R AR R
IR . BEAh, PCR-DGGE $5 80 & 3% 4 1t 2 B
506 BEAH B, 2 2% 25 A X6 0 34 400 T 1) B 9% 45 4 I 5
Mo AFR, FLR BEVE S5 M 22 SRR, LRI
R BT AR 4 A 6 PTACER Y EUR Y Fh R
(R RRAIG o R R X I 5 ) R 2 v Tl vy, L
il f% B4 i 2 e B f BREIR B DR AR AR T

T R B R RETE A R E T R, AR E
OIMTEE— R, SR 4 R 6 1YY A 5 AR ALk T TE
( Fusarium oxysporum ) Fl 7§ ftl % ( Nigrospora
oryzae) FRGVER B . T RIS £ Rl AE Y 0 BN
A AR AL L AR HAR S O SR
R AR ) B — A FVE S A 9 AR R
FHE SR 100 ZRALYIATER 0, S8
JEE TR g — O™ 20% ~ 30% , ™ H H
BT ik 50% ~ 60% ,$E F 4727 R 1E M
oM AR B 5 b e F oy, — i RO
RAE 5% foAi AT IK 30% L B2 A I, A B
T3 W 0 S 2 Tl 3 00 o i g T T (A R AR
TR R TR ) TR A5 ) R R AR 7 0 A T B A R
T T AR T 0 4 7 4 RN 4 FR T

4 # ®

A 7t 55 7 il A AT RE T A 40 ) A S
o LB, U AR 7R B 0 TR RIT AR DR AR B AY AR I AR
AL I R AL R A A AR, OE T RE S
FRmEa L T AR, R A BT A R
e At T ) A3

2 % x #f
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CHANGES IN SOIL MICROBIAL COMMUNITY IN RESPONSE
TO TOMATO-AGARICUS BISPORUS INTERPLANTING

Chen Min' **  Wang Juntao' >  Feng Youzhi'** Li Jing' Wang Junhua''® Lin Xiangui'*'

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(2 Joint Open Laboratory of Soil and the Environment, Institute of Soil Science and HongKong Baptist University, Nanjing 210008, China)
(3 University of Chinese Academy of Sciences, Beijing 100049, China)

(4 Kuake Science and Technology Limited Liability Company, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract Facility agriculture is an efficient way to solve the problem of food supply in China. However, it tends to
lead to deterioration of soil health, such as the occurrence of continuous cropping obstacle, which in turn, triggers decline
in yield and quality of the vegetables in facility agriculture. Interplanting is an effective way to avoid continuous cropping
obstacle. Numerous reports have been published on positive effects of interplanting of vegetables on vegetable production,
but few are available on effect of interplanting of vegetable with edible fungi, let alone papers on its underlying mecha-
nisms, such as soil microbiological mechanism.

For this purpose, a tomato-Agaricus bisporus interplanting experiment was laid out. Tomato is a thermophilic and pho-
tophilic species of plant while Agaricus bisporus prefers to grow in dark environment. Therefore the latter can flourish in the
shade of the former. From the angle of gas exchange, tomatoes can get more CO,for photosynthesis from respiration of
Agaricus bisporus, while Agaricus bisporus can have more O, generated from tomato in photosynthesis to decompose cultural
media into nutrients available to tomato for growth. It is, therefore, hypothesized that the relationship of mutual benefit be-
tween tomato and Agaricus bisporus should contribute to improvement of crop yield and soil quality in facility agriculture.

In the interplanting experiment, tomato seeds were sown in vermiculite for seedling culture. Thirty days later, the
seedlings were transplanted into pots, 2 seedlings each planted in diagonally opposite corners and a ditch was dug in be-
tween the two plants for culturing of Agaricus bisporus. The experiment was designed to have three treatments, each having
three replicates; i. e. Treatment L ( control without addition of any mushroom culturing media or inoculation of mushroom
spores in the ditch) ; Treatment LS ( mushroom culturing media added, but no mushroom spores inoculated) ; and Treat-
ment LSA ( mushroom culturing media added and mushroom spores inoculated). Biomasses of tomato plants, fresh weight
of fruits and nitrate contents therein from different treatments were measured for analysis of effects of the interplanting on
yield and equality of the tomato. For the microbial mechanisms, real-time quantitative PCR and PCR-DGGE fingerprinting
analyses of targeting soil bacteria and fungi were conducted to determine numbers of copies of 16S and 18S rRNA genes
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and community compositions.

Results show that Treatment LSA significantly increased tomato biomasses (p <0.05) and was the highest in fruit
yield, but the lowest in nitrate content in tomato among the treatments. Though the numbers of gene copies of soil bacteria
and fungi did not vary much statistically in the soil under the interplanting as compared those in the control, they were the
highest in Treatment LSA. The PCR-DGGE fingerprinting profiles reveal that the treatments differed slightly in composition
of soil bacterial community, but the PCR-DGGE fingerprinting profiles of the fungal 18S rRNA genes show that Band 4 and
Band 6 were obviously lower in intensity in Treatment LSA than in the other two treatments. Cluster analysis indicates that
Treatment LSA differed significantly from the other two in soil fungal community composition, that is, in Treatment LSA
differentiation occurred in fungal community structure. Moreover, principal component analysis of the changes in soil fun-
gal community structure in different treatments shows that along the X axis ( primary principal component) , Treatment
LSA deviated from the other two and along the Y axis (secondary principal component) , Treatment L. parted apparently
from Treatment LS, indicating that Treatment LSA had some apparent impact on community structure of the dominant soil
fungi. By sequencing and constructing phylogenetic tree, it was found that Band 4 and Band 6 that decreased significantly
in intensity in the DGGE fingerprinting profiles were affiliated with Fusarium oxysporum and Nigrospora respectively, both
of which were documented as pathogens. All in all, the findings suggest that interplanting of tomato with Agaricus bisporus
may reduce the incidence of some soil borne diseases by inhibiting certain pathogenic microbes, thus contributing to im-
provement of yield and quality of the crops and soil quality as well.

Key words Tomato-Agaricus bisporus interplanting system; Soil microorganisms; Real-time quantitative PCR; De-

naturing gradient gel electrophoresis ( DGGE)
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