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Effect of co-inoculation with arbuscular mycorrhizal fungi and four
different phosphate-solubilizing bacteria on nutrients uptake of
red clover in a low phosphorus soil
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(1 School o f Chemical Engineering s Xi'an Shiyou University , Xi'an , Shaanzi 710065, China;
2 School of Life Science and Technology ,Xi'an Jiaotong University s Xi'an s Shaanzi 710049 ,China)

Abstract; [Objective] The purpose of this article is to investigate the effect of co-inoculation with ar-
buscular mycorrhizal fungi (Glomus mosseae) and different bacteria on phosphate-solubilizing in a low
phosphorus calcareous soil. [Method) The red clover (Tri folium pratense) was seeded in the pot with the
soil single inoculated with arbuscular mycorrhizal fungus (Glomus mosseae strain) ,single inoculated with
four different phosphate (P)-solubilizing bacteria ( numbered B, ,B,.B; and B, ,separterly) or inoculation
with both the phosphate (P)-solubilizing bacteria and arbuscular mycorrhizal fungus . The shoot dry matter
yields,nitrogen and phosphorus nutrition and acid phosphatase activity of red clover (Tri folium pratense)
were analyzed to value the contribution of these microbes,especially for phosphate-solubilizing bacteria to
the phosphorus uptake of red clover in a low phosphorus soil. [Result) Single inoculation with the P-solu-
bilizing bacteria had no effect on the shoot yields,nitrogen and total phosphorus uptake of red clover. Sin-

gle inoculation with Glomus mosseae and co-inoculation with arbuscular mycorrhizal fungus and the P- solu-
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bilizing bacteria treatments showed higher shoot yields, total nitrogen and phosphorus uptake than un-inoc-

ulated controls or single inoculation with the P-solubilizing bacteria. There was a synergistic effect between

B, and arbuscular mycorrhizal fungi, which could enhance the shoot dry matter yields, total nitrogen and

phosphorus uptake of red clover significantly,and promote the acid phosphatase activity in the rhizosphere.

[Conclusion) Glomus mosseae could help the release of insoluble P in the calcareous soil. This effect could

be enhanced significantly by co-inoculation with Glomus mosseae and the P- solubilizing bacteria. However,

the synergism was related to the thpe of bacteria. The inoculation treatment with arbuscular mycorrhizal

fungi (Glomus mosseae) and B, had the best effect on the growth and nutrients uptake of red clover in a low

phosphorus calcareous soil.
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Table 1  Effect of co-inoculation with arbuscular mycorrhizal fungi (Glomus mosseae) and phosphate-solubilizing bacteria
on the root colonization rate of arbuscular mycorrhizal fungi in red clover %
Ab 3 Treatment B, B, Bs B,
xtig CK 0b 0b 0c 0b
+B 0b 0b 0c 0b
+M 36.8 a 46.1 a 28.8 b 47.0 a
+M+B 39.4 a 35.8 a 34.8 a 57.1 a

T A 5B IR A5 AN ) /NG 7 B 3 360 22 7 .38 (P<<0. 05) s b AN i) R B 52 1135 78 22 50 18 3 (P<<0. 01) . &),

Note: Means in a column followed the different small and captial letters are significantly difference at P<C0. 05 and P<Z0. 01 separtely.
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Table 2 Effect of co-inoculation with arbuscular myc

REMMI=MED FRFRENE M

orrhizal fungi (Glomus mosseae) and phosphate-solubilizing

bacteriaon shoot dry weights of red clover g/
kb B Treatment By B Bs By

X H CK 0.36 bB 0.35 bB 0.29 cC 0.26 cC

+B 0.36 bB 0.33 bB 0.27 cC 0. 35 cC

+M 0. 94 aA 0.93 aA 0.75 bB 0.95 bB

+M+B 0.95 aA 0.92 aA 1.22 aA 1. 34 aA
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Table 3 Effect of co-inoculation with arbuscular mycorrhizal fungi (Glomus mosseae) and phosphate-solubilizing
bacteriaon shoot nitrogen concentration and total nitrogen uptake of red clover
B, B, Bs By
b PeNE 5 o B A/ o B A/ o SRR/
N content R N content R N content 8 N Content g

N uptake N uptake N uptake N uptake

Xt CK 7.401 a 2.66 b 6.367 a 2.23b 6.54 a 1.90 b 6.939 a 1.80 d

+B 7.091 a 2.55b 6.549 a 2.16 b 6.08 a 1.64 b 6.472 b 2.27 ¢
+M 4.865 b 4.57 a 4.457 b 4.15 a 4.73 bB 3.95 a 4.504 ¢ 4,28 bB
+M-+B 3.726 b 3.54 ab 4.153 b 3.82 a 3.27 cC 3.99 a 4.057 d 5.44 aA
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Table 4  Effect of co-inoculation with arbuscular mycorrhizal fungi (Glomus mosseae) and phosphate-solubilizing bacteriaon

shoot phosphorous concentration and total phosphorous uptake of red clover

By B, Bs
4 e 1 SR B/ e S W/ e S/ e 1 / IR B/
Treatment & BEHL/ % ( &gf; T/ % ; &ﬁf’) SR/ % } &gf‘ﬁ> L ﬁﬁ%;
P content g P content g P content g P content g

P uptake P uptake P uptake P uptake

Xt CK 0.128 b 0.05 b 0.097 b 0.04 b 0.116 b 0.03 ¢ 0.122 ¢ 0.03 ¢

+B 0.111 b 0.04 b 0.104 b 0.03 b 0.095 b 0.03 ¢ 0.105 ¢ 0.04 ¢
+M 0.257 a 0.24 a 0.298 a 0.28 a 0.209 a 0.16 bB 0.259 a 0.25 bB
+M-+B 0.257 a 0.24 a 0.303 a 0.28 a 0.200 a 0.24 aA 0.222 b 0.30 aA
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Table 5 Effect of co-inoculation with arbuscular mycorrhizal fungi (Glomus mosseae) and phosphate-solubilizing bacteria

on rhizosphere acid phosphatase activity of red clover mg/(g * h)

At Bl Treatment B Bs B,
X B CK 9.74 beAB 13.10 a 11.48 bB 2. 40 ¢C
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