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Effects of Arbuscular mycorrhizal fungi (AMF) on the growth of wheat
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Abstract: Arbuscular mycorrhizal fungi ( AMF) is one of the most widely spread micro-organisms, which could form
symbiotic associations with most of the vascular plants in natural or artificial ecosystems. Previous reports revealed that AMF
could promote the growth of plant by improving the utilization rate of nutrients of plants. Therefore AMF is receiving more
and more attention from domestic and overseas researchers. As a new microbial fertilizer, AMF is expected to play an
important role in the reduction of chemical fertilizer and be further used in controlling the pollution in natural water bodies.
Wheat is one of the most important economic crops, especially in China, which is the major food crop only behind rice.
Therefore, the efforts to maximize the production of wheat by applying the minimum chemical fertilizer have dual
significances both in economy and ecology. In this research, we selected two species of native AMF in the field as inocula,
GM ( Glomus mosseae) and Gl ( Glomus intraradices). By investigating the status of wheat in different growth periods, we
study the effects of AMF on the ultilization rate of nitrogen and phosphorus of wheat and the final effects on the production.
The results indicated that the roots of wheat could be infected by AMF in natural field ecosystem, In addition, the artificial
application of AMF could significantly improve the infection rate of AMF on wheat. The infection rate could be increased by
24.54% by inoculating GM and 21.93% by GI. Moreover, the height of wheat and the aboveground biomass were increased
through inoculating GM by 14.08% and 23.5% , respectively; the height of wheat and aboveground biomass was increased
through inoculating GI by 13.57% and 21.7% , respectively. The results also indicated that the plant height and biomass
changes comply with logistic curve. According to the curve, we found that AMF could promote plants’ growth, particularly
on roots. Specifically, the effect of GM was more effective than GI in the present research. The content of phosphorus in soil
reached the peak level on the 120th day. The variable quantity of phosphorus in soil without the infliction of AMF is 6.35
mg/kg, and the absorptive amount could be increased by inoculating GM and GI to 11.55 mg/kg and 10.41 mg/kg,
respectively. In addition, the content of hydrolytic nitrogen in soil reached the peak level during 120—150 days. However,
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the variable quantity had been decreased by 16.96 mg/kg by inoculating GM, at the same time, decreased by 14.67 by

inoculating GI. Furthermore, there was a significantly positive correlation between the AMF infection rate and the content of

hydrolytic nitrogen in the soil. And the aboveground plant biomass was negatively correlated with the content of total nitrogen

and hydrolytic nitrogen in the soil. The results demonstrated that AMF could activate the nitrogen in the soil and improve the

growth of wheat, benefitting the utilization of nitrogen.

Key Words: arbuscular mycorrhizal fungi; mycorrhizal dependency; wheat; vegetative growth; nutrient elements
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Fig.1 Effects of AMF on root colonization of wheat during the
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Table 1 Fitting equation of wheat height and biomass by different AMF infection
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. . . . . . . Correlation
Growth characteristics Inoculant Fitted equation Maximum point Maximum growth oefficient
period coellicient
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Yo Y 166.5727¢ 00 e ‘ '
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Fig.4 Effect of different AMFs on total phosphorus (a) and available phosphorus (b) in soil
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(P<0.05), 120—150 d B, -3 /K fif 4 R0 A2 b i
R, = CK AR PR AY 38 {2 14.05 mg/kg,
GM Ab ) 1325 Ak B 4 16.96 mg/kg, GI AbFE Y +
Bk 14.67 meg/kg,

x2

2.5 AMF REERE RHEE SR /NE AR I H G
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Table 2 Correlations among infection rate of wheat, nutrients in soil and crop biomass during the growth of wheat

2% R 1%%“—? o LAY M N AEYRE ifi@éﬁ iﬁ@é@i HHOK A i_i;‘&‘ﬁ zﬁz@é
Parametere Inooulan Colonization Abolveground Und‘erground T(Ttal soil Soil total Hyd-rolysable Soil available
rate biomass biomass nitrogen phosphorus nitrogen phosphorus
[GaES GM 1 -.879" -0.799 0.805 0.589 0.819" -0.122
Colonization rate GI 1 -8.11*  -0.707 0.735 0.528 0.699 -0.498
CK 1 -0.666  —0.764 0.517 0.307 0.292 -0.353
M EAY GM 1 0.888* -0.829* -0.785 -0.853 -0.337
Aboveground biomass GI 1 0.941* " -0.906" -0.705 -0.878 " -0.606
CK 1 0.972**  -0.761  -0779 -0.835" -0.170
T A GM 1 -0.768 -0.817" -0.898 -0.443
Underground biomass GI 1 -0.941"*  -0.840*  -0.881" -0.702
CK 1 -0.810 -0.795 -0.818" -0.055
THEeR GM 1 0.661 0.915* 0.088
Total soil nitrogen GI 1 0.509 0.969 * * 0.445
CK 1 0.640 0.834* -0.295
T3 e GM 1 0.756 0.167
Soil total phosphorus Gl 1 0.554 0.734
CK 1 0.674 -0.269
T HOK R GM 1 0. 082
Hydrolysable nitrogen Gl 1) 0. 236
CK 1 0.321

w W EMIIE(P<0.05) 5 * = MR A (P<0.01)
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Z B LS A /N R e R g i 0 i e
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3.2 AMF XJ/INZE #k v LA K A W d: 1 5 W) LA % A A

i

F2 R AL PRI VAT R /N2 AR R D R A AR Ak
FEARFLAE AR R AE L LA A K B B s X /N Z 1 B
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HA A AR VER . 8 X8 A KRR Y
ML LA, R PR AMF 2L i /N2 S P iR
T O 7o T A e N RV SV e o i i B T
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