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Effect of inoculation of arbuscular mycorrhizal fungi and Rhizobium on the P uptake in faba bean /maize intercropping
system. LI Shu-Min, LI Long, ZHANG Fu-Suo{Department of Plant Nutrition, China Agricultural University, Beijing
100094, China) , CJEA ,2005,13(3):136 ~139

Abstract Pot experiments with different root separations were conducted to study the effect of inoculation of arbuscular
mycorrhizal(AM) fungi and Rhizobium on the organic P uptake in faba bean/maize intercropping system. The results
show that P uptakes by faba bean and maize inoculated with AM fungi are increased by 138.1% and 82.3% compared
with the control. Symmetrical effect on organic P uptake is observed when faba bean is inoculated with AM fungi and
Rkizobium. The number of nodules, weight of nodules and mycorrhizal colonization of faba bean are significantly in-
creased. At the same time the growth of the associated maize is significantly facilitated due to the improvement of nutrition

condition.
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1 KBRS H*E

S HRATRRYKEEVFREEMRERE PR+, £ pHE 7.8, ALK 10.5g/kg, £ N
0.82g/kg, H3 B 2. 40mg/ kg, HIFH 80.6mg kg, IR A “IEE 2 5"REM PR 2 5" F K, ik
AM BE# 4 Glomus mosseae 93 , RIEHE N Rhizobium NM353, KR BB E (NM353) . 88 AM EH#
(G.m) . FIE B FR AT AM EBE (NM353+G.m) IR EFH X B(CK)4 M EFRMERBHA . R EMA
KR 3FRRSREAIE 12 M08, REBB A FRE ERRRSRF 2K BR N E Y m I, A
WM AR Je Je P (30 pm) B8 38 6 BERS 76 fa) AT 240 BRI AR 2 =, (e S TRIEfE Ui | A4 K &4
—H, T8 2mm W TE 120C FAKRKE 2h, BEKRBFEBSHT L 2.6ke, BEHK + 1.3kg, AMEH
2 20mg/kg B RFEANEELEDN, X RAMAMRERS KA HEOEMNA, SL4HEHB N LB
(NH,NO;)50mg kg, ,P € SO0mg/kgy , K HE(K,S0,)200mg/ kg, ,Mg AE (MgSO,)50mg/ kg, ,Fe.Mn.Cu 1
Zn % Smg/kg, ,P BN, EE 4 K., BEMEXRMFL 100g/kg H,O, IHHFHEF BN , BZHH)G
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EROEMERS 2t BAURHAHEERNEZESE Z R &M 10mL SR EEBR(RREER 8.2 121),
REF BN F RO HE BRI 1Y & KA 54 4K LA 2 EY XK MR, £ K 80d J5 ik,
BT 105C RHEF 30min, 70CHTHRE, FRMAR L AENE PIERE, AT 8050 E & SR B EHE R
R OHME LA RREETHRERE 1.0g 88, AL BEH MM, Al RRERE, 28 H s
6, ZEER 30 MBI A B . ARIE Trouvelot F(1986) I HEMERHE HAERBLBE F1
HEMEHRRREERHEAARFE,

2 GREGW
2.1 FAEESEPREREKNER

R1IEXRAAFREMLEEGETMERERYEHBREHIAER BRARBELER G EYE X B
22.5% .M AMHEAHEGAYR T BMEFREEA M558 43.8% 5 17.4% , [/ #f AM
ELTH AR P A B B, EL AT 3 N A A B30 52.8% .24.8% T 6.3% o T K i 3K BUAH [F) 1% i a2,
EMREELES LR EEZR . B AM AE A Xt BAERHE R R A B S 3N 59.0% 5
47.0% , [F] B 2 bR BT B A0 AM ECRHAb B LL AT 3 S Ab B4 B8N 77.0% (63.6% 5 11.3% . X B[R i 2 fh
AM E AR AR SR A K, B SHAENERB HEREEEH. RRIBFRANBEELEKLE
ZEW  RURTCHERKMMEERRENBEAK LB ER W, SETHEARIBI AN EXE B E¥
L, ERAAREREEEREYDEYUR AR SN E/ERER, PR EEMSRBMEL R R 9.6%
M23.0%., TEARERN EAMRBE B AMEHERFANERRERES AMEFEZSGT . A2RBELE25R
R EKAEY BRI 19.6% .26.3% . 15. 7% F 29.5% , KHBEE M EXRERKRBREHERM, &M
IR R TREHEREM, iK% N KPFEMELUAINBAI PR, EfF AMAETRIAZE A
PIBMIRK A EREW PEERHESHE NG B - P A BE5HEAEERN NP ER AHEE
HRESHHMEBEEN N T HESRMED R HS5E IRl AXSHEAERLCEEREYREK, H
e EFREE M AM EEAHER . ZEN S & T MR EREN.

®1 FREESERIEDEDROER

Tab.1 Effect of different intercropping and inoculation on the biomass of plant

% B = # 4R /g- 2! Biomass % B g ® H B /g4 Biomass
Crops  lnoculation 527K EBERMAM K248 F ¥ | Crops  lnoculation 22K REEMYR KoM ¥ #
Solid barrier Mesh barrier No barrier Mean Solid barrier Mesh barrier No barrier Mean
EX CK 5.6b 6.0ab 6.7a 6.1c #£G CK 9.4a 8.3a 9.2a 8.9d
NM353 5.7b 6.8a 7.2a 6.6¢ NM353 10.6a 10.7a 11.5a 10.9¢
G.m 8.9b 10.0a 10.3a 9.7b G.m 12.6a 12.8a 12.9a 12.8b
NM353+G.m 9.5b 10.5b 12.3a 10. 8a NM353+ G.m 13.1a 13.4a 14.3a 13.6a

¥ o 7.4 8.3 9.1 ¥ oM 11.4 11.3 12.0

* RPTHHATBEERARE ARTEERRX0.05 BEKF, FH.
2.2 FEAMEESHEPNEKERBIRNEN

FRMBTAERN AM EWLBEYARZAETERRZLE, HESHHH 0, EFH AM AHELHEEKYF
BEHBRFENEX ) HPFEXERRRAERTRELS, TREFMORAERBRFAEHL 100%, RAEX
HWEI0HEHERPEFE MXEHEENEBRMRPH G LA FEH88.5% ~90.7% , EHME
BEREMRBETHEESEWER LSS, X 4 BKECSO% MNBEABEFERE, WAETTHAE 40.8%
MS6.7%LA EBMAERTAL, REEKERERRERF,. SEXRHUEEIRARBRRRABER,F
¥4 86.6%~92.7% BEHBEEWEB MM AP S LABEMRTFEX, FH30.1%~35.4% AEEH
WEE HERTHERIERREEE, WEMCHEREHRBRESBEM AM HEAAHE B XE R, AR
RIEEFHEES AMEAFAHROEBRRLAEHE S FHREM AM EHLH, RE SR ERME
DHEHRERAEEEZMN, AR EEEMSRLEBEEKRNETIARBAXHABH THERAG S BRA M, 7]
BEETH_ABEMERBARTAITYRLR  BEEEAECH N ETHERRIE, AEEKREHKY N B,
WA R ERERBRERE,
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Tab.2 Effect of different intercropping and inoculation on the colonization of plant
ey g8 48 BRBRE/% Colonization iy & " 4R BB Y %/% Colonization

Crops  Inoculaton  Trestments HERRFE HEEH BIHENE HREAABEE

Crops Inoculaton  Trestments {ZRREK HAEH BRIRENE REAKEY

Colonization BYBE HBEBE  Aduscde Colonization BREE HREBRBE  Abuwcde
frequency in  Colonization ~ Colonization abundance in frequency in  Colonization ~ Colonization abundance in
root system  intensity of  intensity of root system root system  intensity of intensity of root system
root system oot fragment root system  root fragment
EXk Gm %£4%4K 100.0a" 80.6b 80.6b 53.0a |®Y G.m %44K 83.3a 22.9 21.5b 4.1a
REER 100.0a 92.6a 92.2a 59.2a BREEM 098.3a 39.4a 42.1a 3.1a
* 4+ B 100.0a 92, 5a 92.6a 58.1a * 4+ B 98.3a 37.9a 39.7a 3.1a
F % 100.0a* 88.5a 88.5a 56.8a ¥ ¥ 86.6b 30.1b 34.4a 3.4a
NM353+G.m %24 H 100.0a  85.7b 86.3b 37.7b NM353+G.m E27 M 88.0a 24.9b 25.0b 17.2a
RREEM 100.0a  93.4a 93.4a 55.6a BEKM 95.7a 41.4a 44.6a 18.2a
* 4 B 100.0a  92.9a 92.9a 60.1a * 4 B 94.4a 39.9a 42.3a 19.6a
¥  $#100.0a 90.7a 90.9a 51.1b ¥ ¥ 92.7a 35.4a 37.3a 18.3a

* R — AL BRI 5 By A L <« A FEIFEY R R B Ry AR .

2.3 AAEESEPNESRBYRBBENEN

3 UMY R SRR B ¥ TS AR BN KK Oy R e SRR S AM A4 >

%3 FEAESEHNETSREASEHAMNENER
Tab.3 Effect of different intercropping and inoculation on the number

B AM HEAHE > EAIRE AL > R
FhabE HER AM HEMANEMRBES

and welght of nodules of faba bean AMHEABERREER TR E ARED
R &R AR RRRAR KRR ¥ 8 [ BERAES, REEMH AMABEEIR
Items Inoculation  Solid barrier ~ Mesh barrier No barrier ~ Mean e iy rm
HEEA - CK 8.3a 9.0a 11.3a 9.7¢ . KRR H R E T i MR 8 R E b
e mie s mre  TREER RERRERREE TR
HTAARBERMREELEEER, & AM

NMIS3+G.m  140.3b 143.8a 166.5a  138.2a
% 5 mo  mo o5 HEMRFG EHEMES AM XE&AHTE
WEE/mg- ™' CK 11.1a 9.9a 12.0a  11.0c¢ KPEFRBIDHSE, LY RMMB K, X
NM353 137.5a 162.5a 166.8a  155.6b TN EFBOR, W REPRERAEY N L
G.m 347.5b 475.0a 492.5a  438.3a BN (ZE5 TG AHEY B N R 4
NM3S3+G.m  362.5c 487.5b 652.5a  500.8a BEEEMBLAZERBEEIREER
£ ¥ 2147 283.8 331.0 EHm,BRTHE NBRRM, EWMREERN N

RER FAREMARERASEEIRREE

Fwm HREERK, AHAPERFRMAEMERIEKTER,

AEBES &# N EKREEY BN EN

EfAMERASEHMMTEKRNBLAR P &,
BT EARMRERERARKFRE, BER NM353.G.m.
FEEAREES AM EELEEXRR P ESHIN
STEAEMLHEMA1.17.2.38MM2.71 %, BEER PR
SRRt Rk AL A 1.19.1.82 F12.01 f5 (A&
4) , ZW R AM E &3 T K %8R YLBE 012 5 4 F
AF&ED., BABRERETHERIA NESR 28K
HRRYe %, A L 3 & S5t A P8 R 0k, R e T
BEETRIBE NATHHFEEK NEEF, AT MEX
REAIBER, SEXRHEBETSRPER TEX, R
RIS H OB A ARRE T K, ER X E AR K

2.4

x4 FRAAESEMEHXR P ROER
Tab.4  Effect of different intercropping and inoculation on the P uptake by plant

9 & ® Pt REER KoM 8
Crops  Inoculation  Solid barrier Mesh barrier No barrier Mean

EHK CK 4.94b 5.17b 6.12a 5.41d

NM353 5.09c 6.50b 7.45a 6.35¢

G.m 11.36b 13.42a 13.86a 12.88b

NM353+G.m 12.19b 14.37b 17.48a2 14.68a

&G CK 10.19a 8.77b 9.94ab  9.59d

NM353 11.24a 10.94a 12.08a 11.42¢

G.m 16.70a 17.26a 18.49a 17.48b

NM353+G.m 17.98a 19.02a 20.87a 19.24a
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