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Enhancing phosphorus and nitrogen uptake of faba bean by inoculating
arbuscular mycorrhizal fungus and Rhizobium leguminosarum

Li Shumin®*?, Li Long', Zhang Fusuo®
(1. College of Resources and Environmental Sciences, China Agricutural Universty , Beijing 100094, China;
2. College of Resources and Environmental Sciences, Northeast Agricutural University , Harbin 150030, China)

Abstract The interactions of Rhizobium leguminosarum and arbuscular mycorrhiza fungi in association with faba bean
(Viciafabal.) was studied with pot experiments. Organic P was used as phosphorus resource. It was found that
plant height , chlorophyll content, number and weight of nodules significantly increased due to inocualtions. The plant
biomass alsoincreased by 21. 5 % and 20. 7 % respectively due to inoculating with AM fungus alone and with AM fungus
and Rhizobium leguminosarum together. Mycorrhizal colonization was enhanced as much as 12 % because dof rhizobial
inoculation. Comparing with the control , inoculating both the fungus and bacterium resulted in increases o acid phos-
phatase and alkaline phosphatase activities from 0. 69, 0.39 to 1. 30 and 0. 54 mol- g~ * h™ ' in the faba bean rhizo-
sphere. And the plant absorbed 50. 9 % and 22. 0 % more phosphorus and nitrogen respectively. The absorbed phos-
phorus and nitrogen from the supplied organic material increased by 63. 9 % and 44. 8 % respectively, also greater than
that inoculated with the AM fungus. The results of this study showed some importance of the dual inoculation of AM fun-
gus and diazotrophicus in improving plant growth.
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1 AM
Table 1 HEfect of AM fungusand Rhizobium leguminocsarum on the growth of faba bean
/ / / / / /
cm SPAD /SPAD (g b (g0 Y % (g Y
CK 47.6 b 39.1b 6.44 b 2.93b 0.46 a 9.37 b
NM353 56.7 a 39.4b 7.63b 3.02b 0.40 ab 10.65 b
G. m. 60.0 a 41.2 ab 9.10a 3.51a 0.39 ab 12.61 a
G. m. +NM353  60.6a 43.1a 9.67a 3.41 ab 0.35b 13.08 a
LSD 7.45° 2.34" 1.24° 0.49° 0.086 " 1.45°
5%
2.2 AM
84.0% 88.0% ;
, 12.9 24.9 ),
4.1% 17.2%,
AM ; ,
2 AM )
0,
2 AM
Table2 Hfect of AM fungusand Rhizobium legumincsarum on colonization and nodules of faba bean
/ / / / /
% % % ( ) (mg-_ "%
CK Ob Oc Oc 8.8¢c 11.1c
NM353 Ob Oc Oc 41.0 b 137.5 b
G. m. 84.0 a 12.9b 4.1b 98.3a 347.5 a
G. m. + NM353 88.0a 24.9a 17.2a 104.3 a 362.5 a
LSD 5.97° 3.82° 0.95° 31.55"° 77.3"°
A 7S
2.3 AM
, AM 80d
2.40,2.54 2.52, AM (
2.64 3) ,AM 22.9%
, AM 14.7 %; 26.7%
20.7 %;
AM , , AM
, 1%
, AM AM 76. 4%
AM , 63.9%,
7.8 6.5mg*
, 10.9% 22.9%,

AM
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Table 3 Hfect of AM fungus and Rhizobium legumincsarum on P uptake by faba bean

109

/ /
/ / / / 1
(mg: ) %
(g kg h) (mg-_ "% (g-kg'h) (mg- "%
CK 1.05b 6.8b 1.16 b 3.4b 10.2 b 10.9
NM353 1.01b 7.7b 1.16 b 3.5b 11.2 b 12.5
G. m. 1.29a 11.8 a 1.33a 4.9a 16.7 a 20.9
G. m. + NM353 1.33a 12.8 a 1.40 a 5.1a 18.0 a 22.9
LSD 0.112° 2.4" " 0.14° 3.25" " 3.2"°
2.4 AM 4.8% 43.1%,
50.8 48.9mg- ', Hayman %]
4 , AM
, , 139 kg- hm™ 2, AM
1 AM 1
) , AM ,
, AM
4 AM
Table4 Hfect of AM fungi and Rhizobium legumincsarum on N uptake by faba bean
/ /
/ / / / T o1
(mg- ) (mg )
(g-kg'h) (mg Y (g-kg' ) (mg "%
CK 12.21 a 78.6 b 11.95 a 35.0b 113.5b
NM353 12.00 a 91.4 b 12.43 a 37.5 ab 128.9 b 15.4
G. m. 13.28 a 121.2 a 12.32 a 43.1a 164.3 a 50.8
G. m. + NM353 12.39 a 119.9a 12.50 a 42.5a 162.4 a 48.9
LSD 1.57° 19.8° 1.21° 7.31" 21.7°
2.5 AM 1.90,1.88 1.31,1.38 ,
AM , )
, 35.7%,50.8% 20.0%,22.1%
AM
5 AM
Table5 Hfect of AM fung and Rhizobium leguminosarum on rhizophere il phogphatase activities
and root length of faba bean
/@mol-g th Y /(mg-g ") /
P N (m Y
CK 0.69b 0.39c 3.50b 39.0b 28.1a
NM353 0.81b 0.43 bc 3.74b 42.7 ab 24.2 ab
G. m. 1.31a 0.51 ab 4.75 a 46.8 a 24.2 ab
G. m. + NM353 1.30 a 0.54 a 5.28a 47.6 a 20.2b

*

LD 0.30" " 0.091° 0.88" " 5.09° 6.4
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