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Effects of mulberry /soybean intercropping on the plant growth and rhizosphere soil micro-
bial number and enzyme activities. HU Ju-wei', ZHU Wen-xu’, ZHANG Hui-hui', XU Nan',
LI Xin', YUE Bing-bing' , SUN Guang-yu' (' College of Life Science, Northeast Forest University
Harbin 150040, China; *State Key Laboratory of Forest Genetics and Tree Breeding, Research Insti-
tute of Forestry, Chinese Academy of Forestry, Beijing 100091, China). -Chin. J. Appl. Ecol. ,2013,
24(5) . 1423-1427.

Abstract: A root separation experiment was conducted to investigate the plant growth and rhizo-
sphere soil microbes and enzyme activities in a mulberry/soybean intercropping system. As com-
pared with those in plastic barrier and nylon mesh barrier treatments, the plant height, leaf num-
ber, root length, root nodule number, and root/shoot ratio of mulberry and soybean in non-barrier
treatment were significantly higher, and the soybean’ s effective nodule number was larger. The
available phosphorous content in the rhizosphere soils of mulberry and soybean in no barrier and
nylon mesh barrier treatments was increased by 10. 3% and 11. 1%, and 5. 1% and 4. 6% ,
respectively, as compared with that in plastic barrier treatment. The microbial number, microbial
diversity, and enzyme activities in the rhizosphere soils of mulberry and soybean were higher in the
treatments of no barrier and nylon mesh barrier than in the treatment of plastic barrier. All the re-
sults indicated that there was an obvious interspecific synergistic effect between mulberry and soy-
bean in the mulberry/soybean intercropping system.

Key words: intercropping of mulberry and soybean; root separation; soil enzyme; soil microbe.
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1 #BEFEE

L1 R R Ab 3T

HEIXTR (Morus alba) 0 H T B3 (Fh ¥ HH
PEIpIT AR 7 WF 58 B3It ) | K52 ( Glycine max)
iy« JRAC 417 (Fh i PRI VLA A0 B 7 e R T2
FETRAL) . il B 1. 2010 4F 4 AWIEEH
FEWYE B EEBCR SRR 1 - 1(V/V) B
Ky HAPERD IR GG R IR B A A AR
141.3 mg + kg™ EACHE 43.6 mg - kg AT
191.4 mg - kg™'. 2010 4F 8 HRERMKF] 10 cm &
W KB AR, AR B RN, 5%
12 kg, FPAH 2 BRAEAR. TR RWBUE S TES —EN
G346 RS 2F 0 R SR T O BT s s Rl A 4
B, KRG R, BRI 2 BRI i
PR AP A ) oK 58 2, DA A2 HXE K 43 1

FE IR Li S5 0y IR HEAT 3 R AR FR 4B Oy XAk
1) BB 73 b5 , I FRIBERR ( plastic barrier, PB) ;2)
JE .43 B , 18 F% P& ( mesh barrier, MB) ;3) A4
P& , T8 FR JGCFE (no barrier, NB). £:403H 3 IRFEHE. A
PRI AR 4 L g RN B P #IIF , #H]
RA LRGN e e W B S8R I A R
BRI HANIR K, 5 IR G o i i .
(] SRR R T I, I RE AR R 3253 FK 3 AN fE
ok A E] 37 53 5 A4 A A P 24 B0
s i 37,5 wm JE e W43 BRI, PR AR A 0 AR 2R
PPEIT K o TSR I3 BT RE i 5 XA R AN S Be i,
PRI R 28 AT AR BLAE T, 384 T 43 B 18] 4 e e
W4 53 B TRV 1) LU 2, 18 B ] 4 22 G2 rh P iR 0 AR 3R
FE A AN B /N 5 3 3 Je e I 3 o 1] A R 8 8 JBE 3
B MV 19 H 5, U B P AR ) AR AR i AR 42 iz, BRI
DX B 52 ik 80 RN, R HEBR AN IR 7 43 T4

AL F ANt AL
1.2 WETrik

2010 4F 9 H i aIIR & b BEA R AR BE A R
b TFIFAEIA B AR R 2 (] 39 A Z B IORE 7]
FIRANZ LI | R TORG B ZEAR 2 B ) 143
SRJF K HER AT, T A KB 4 J 4R 4% AT 0] S 56
. AR DU N2 SRR 3 AR R R FLAR Y
. 435I A AR P e ARG I B AR A e
JrE R, BRAC P 3 R AR B BCE YA

TR A A R ARG R R IRk R
FHE T R IR IR IR 04 v R A el R e R —
SIGFRIEIE IR E ; 3 A A SR 2R T B R
BRI E R (0.1 mol - L™ KMnO, - g7") JIRAG R %
PR ) SRR M I8 €0 0 T A T R Tl R P Wl 1 R — 4
Fefa gl 7. A SR A 0.5 mol - L7
NaHCO, R HE- AR P YR VL. KA R 5
F R G FR AR 100 H #56 H iioK op vk, BT/
OO RO, BT AR 4k

K H Shannon ZFEVEFEEC(H) THAERUA Y 2 4%
P E (D)

H =- ) PInP,
Kb, P oS @ DR AR S EREE S P R B, P, =
n/N,n, R i DPIFD AL, N PR R4 HE
3WEE, BHRICE- 1.
1.3 Hdmabi

iz Fl Excel 1 SPSS #F XJ ik 56 %5 ¥ 2547 42 1
3BT, R PR R 3 R B T I AR 22, R
FHEA R 25 229387 (one-way ANOVA) Fllfi/IN i 25 2%
S (LSD) AU R B R A A 1Y 22 5 (e =0. 05).
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2.1 MRS AR A 05

1 of LUE Y, SR 3 (R 1R ) 11
[E] , R ZR AN 43R ALk JHL 1) SRARE I ) o 6 ik
B bR MR AR A B R e b S b 2 i) H SRR 4y
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Table 1 Plant growth indices of mulberry in different treatments

&7 b3 R B FERR T FRR AR R B LiESN M L

Crop Treat- Leaf dry Plant dry Leaf number Root nodule Plant height Root length Root/

ment mass (g) mass (g) per plant number (em) (em) shoot ratio

A 1 1. 35+0. 06b 15.7+0. 6a 30. 4+0. 8b 11.6+0.9b 0.38+0.03b
I 1. 43+0. 08ab 16. 0+0. 6a 31.4+0.9b 13.4+0. 6ab 0.43+0. 02a
] 1. 54+0. 08a 16. 7£0. 6a 33.7+£1.5a 14.5+0. 7a 0.43+0. 00a

B 1 2.71+0.07b 12.5+1. 3¢ 23.9+0.3b 11.2+0.3b 0.47+0.01b
I 2.98+0. 10a 20.7+3.2b 25.0+0. 5a 12.3+0. 7a 0.49+0. 02ab
I 3.05+0.11a 24.1+3. la 25.2+0.5a 12. 8+0. 4a 0.50+0.0la

AR Mulberry ; B. K& Soybean. 1 L IHRHIE S FRAL P Plastic barrier treatment; 11 . J& ¢ W43 F sk 1 Nylon mesh barrier treatment; Il ANy B AL
H Non-barrier treatment. . A [f]/NG 75 R Ab P A] 22 53 18 3 (P<0. 05) Different letters meant significant difference at 0. 05 level. T [fi] The same

below.

2.2 WRFRSIE T AR bR A A R0 5 £ 15

FR/ KGR - e A 2R i . R L
ATLAE Y, SRR G 2L A A B) A3 B A e e I 43
I A R 114 SRR AR s = 1A R0 5 1 U SRRk 4 B Ak
PR HEIN T 10. 3% F1 11, 1% ; ANS3BREAL ) K
MR Br A AW o o b 9 R 4 B A B B
5.1% , Je 1o W 53 B A B 0 25 SR A 48 22 R0 B A
RN VS i I (ERb S| PEL S TR G ER e g
B VR B T4 v SR 0 K ST AR B 10 A 3850l 25 o
{EAE A 2. MiAE SRH 5B | Je e 9 23 B FAS
SyFRALE R AR B ) - S RSO B B S
PR PR 4 75 42. 6% 34.3% 35.9% , Y5522 H
KA 3 F R TR TR PR A 8 I 1 5 T
TEPEm TR
2.3 WRFRWIT SR PR U G F 2 A
4 B 5 ]
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Fig.1 Effects of root separation on available phosphorous con-
tent in rhizosphere soil.

A FH Mulberry; B: K& Soybean. I ;¥ FRALHE Plastic barrier
treatment; [l Ny AL s Nylon mesh barrier treatment; Il Ay
AL BE Non-barrier treatment. /N [F] /NG 7 B 678 4b B /] 2% 57 @ 3%
(P<0.05) Different letters meant significant difference at 0. 05 level.
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Table 2 Soil microbial population structure and diversity index under different treatments
L7 Abr BE T Bacteria LB Fungi H B Actinomytes LRSS
Crop Treat- Total 10° CFU - ¢! % 10* CFU - ¢! % 10 CFU - ¢! % DI
ment (10° CIFU dry soil dry soil dry soil
dry soil)

A I 23.92 23.67+3.79a 98.9 23.67+4. 16b 1.0 14.67+2.52b 0. 06 0.061

I 28. 66 28.33+5.03a 98.8 30. 67+5. 51ab 1.1 19. 67+3. 51ab 0.07 0. 065

I 30. 36 30. 00+4. 58a 98.8 33.67+4.51a 1.1 23.33+3. 06a 0.08 0. 067
B I 33.99 33.67+4. 04a 99.0 29. 67+4. 04a 0.9 24.00+4. 36a 0.07 0. 056

I 34.76 34.33+7.02a 98.7 39.33+3.51b 1.1 28.67+3.21a 0.08 0. 069

I 38.92 38.33+6.11a 98.4 55.33+10.07a 1.4 31.33+3.79a 0.08 0. 081

&3 FREIAEHIRER L EEENE

Table 3  Soil enzyme activity of rhizosphere in different
treatments
By W R RRUNTERE JRLERE gt
Crop Treat-  Invertase Phosphates Catalase Urease
ment  (mg-g™') (mg-g™) (0.1mol-L™" (mg-100g"
KMnO, - g7 -d™h
A I 6.880.74b 0.58+0.09a  0.80+0.01b  32.25+2.56h
I 6.52+2.13b 0.58+0.04a  0.840.12ab  36.18+2.30h
Il 11.88+1.51a 0.63+0.0la  0.98+0.04a  43.77+3.37a
B [ 10.20£1.58¢ 0.64+0.02b  0.92£0.13b  44.11+2.49¢
I 16.16+1.36b 0.71£0.01ab 1.05+0.06ab 51.20=x1.63b
Il 19.58+1.89a 0.84£0.24a  1.150.05a  65.31+3. 14a

72.6% 9.3% 22.6% M 35. 7% , Ferh REWE G | 3o 45
Al ZU T | JOR T )05 P 5 e 5 AR RO A PR A 3 R
MR SN G R R W 3 ARk U | DR
T 3 1) L B ek 5 A B Ak B4R R 92% . 31.3% |
24.9% T 48. 1% ,F1ik 3| 22 5 i K V. BR 28 kL
3o %) TREDHRE it 3% 1 = T JE R I 4y B A A LA R
T 9 S B AL B 285 SR A TR R AN S B A SRR 5 B
ALHR 2 (8], 2 B SRR K S RIE A R T4 Sk
TR 1 - A 1 R SR S TR AR T E S AR A
GrF Je e o B AN o B AL B b R AR PR - S R
TG TR W B il | Aok 4 S AN R it 0 % 1 34 v T
FM.
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