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Abstract

Study on the effect of available phosphorus (P) in soil on efficiency of arbuscular mycorrhizal
(AM) fungi, Glomus intraradices consisted of 2 experiments. The experiment 1 was to study effect
of available P level in soil on efficiency of AM fungi. It was conducted in 3x2 factorial in CRD with
5 replications. Factor 1 was different levels of available P in soil (low, medium and high). Factor 2
was AM fungi (with or without). Corn was grown with chemical fertilization at the recommendation
rate without applying P fertilizer. The results showed that efficiency of AM fungi on growth, yield
and P uptake of cormn and AM colonization were highest in soil with low level of available P.
However, efficiency of AM fungi on growth, yield and P uptake of corn and AM colonization were
lowest in soil with high level of available P. The experiment 2 was to study effect of the P fertilizer
rate on efficiency of AM fungi. It was conducted in 3x2 factorial in CRD with 5 replications. Factor
1 was P fertilization; nil P, half rate of P fertilizer and recommendation rate of P fertilizer. Factor 2
was AM fungi (with or without). The results showed that efficiency of AM fungi on growth, yield and
P uptake of corn and AM colonization were highest when no P fertilizer and P fertilizer applying at
half rate, but the efficiency and AM colonization were lowest when P fertilizer applying at the

recommendation rate. Therefore, these results indicated that available P in soil affected the
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efficiency of AM fungi. The highest of efficiency of AM fungi was shown in low available P in soil

and no P fertilizer applying or at half rate of P fertilizer. In contrast, the lowest efficiency of AM

fungi was shown in high available P in soil or P fertilizer applying at the recommendation rate.

Keywords: available P in soil; P fertilizer; arbuscular mycorrhizal fungi
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Table 1 Soil properties of Mabbon, Pak Chong and Korat soil series

Soil series
Soil properties Mabbon Pak Chong Korat
Low available | Medium available | High available
P in soil P in soil P in soil

Soil texture’ loam clay sandy loam
pH’ 4.50 4.37 4.30
Soil organic matter (%) 0.78 1.95 4.32
Total phosphorus (mg/kg)* 56.85 228.33 174.24
Available phosphorus (mg/kg)’ 7 18 50
Extractable potassium (mg/kg)’ 12 42 67
Extractable calcium (mg/kg)° 78 1,423 130
Extractable magnesium (mg/kg)°® 43 140 21
Cation exchangeable capacity (cmol/kg)’ 3.31 20.13 12.56

1pipette method; “Soil: H,0 = 1:1; *Walkley-Black method; “vanadate-molybdate method; *Bray I,
ascorbic method; 6KH4OAC, pH 7.0; ™ NH,OAc pH 7.0 method
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Table 2 Effects of available P level in soil (soil P) and AM fungi (AM) on growth, yield and P content

in corn
Level of Growth of corn Yield of corn P content in corn
available | AM fungi Total dry Efficiency of | Dry weight | Efficiency of Total P Efficiency of
P in soil (AM) weight of corn | AM fungi on of cob |AM fungion| contentin | AM fungi on
(soil P) (g/plant) growth (%) (kg/rai) yield (%) | corn (¢/plant) | P uptake (%)
without AM | 25.7+2.3¢V 0+0 © 0.005+0.03 ¢
Low 192+8 ° 162+6 ° 380+11 ¢
with AM 74.9+4.1 € 162+13 © 0.024+0.03 °
without AM | 38.5+6.1 ¢ 119+19 ¢ 0.016+0.02
Medium 14145 ° 13747 ° 10045 °
with AM 93.0+5.3 ° 283+22 ° 0.032+0.06 °
without AM 11334752 471+11° 0.042+0.05 @
High 5+1 € 2403 ¢ T+1°€
with AM 118.749.9 @ 479427 @ 0.045+0.02 @
p-value
Soil P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
AM <0.001 <0.001 <0.001
Soil P*AM <0.001 <0.001 <0.001

Ymeanzstandard deviation in column with the same letter did not significant difference at p-value < 0.05 by DMRT
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Table 3 Effects of P fertilizer and AM fungi (AM) on growth, yield and P content in corn growing on

low available P in soil

Growth of corn Yield of corn P content in corn
Rate
. AM fungi Total dry | Efficiency of AM | Dry weight | Efficiency of Total P Efficiency
o)
fertil (AM) weight fungi on growth of cob AM fungi on content of AM fungi on
ertilizer
(¢/plant) (%) (kg/rai) yield (%) (¢/plant) P uptake (%)
without AM | 25.7+2.3 <V 0+0°® 0.005+0.03 ©
0% 192+8 @ 162+6 2 380+11°
with AM 74.9+4.1° 162+13 ° 0.024+0.03 2
without AM | 27.2+1.8 ¢ 0+0°® 0.008+0.02 ©
50 % 196+6 @ 174+5° 188x6 °
with AM 80.4+3.2 ° 174+8 @ 0.023+0.05 @
without AM | 64.2+1.1 ° 166+4 2 0.015+0.01 °
100 % 2+1°¢ 240 ° 20+2 €
with AM 65.3+5.3 © 170+8 @ 0.018+0.02 °
P value
P fertilizer <0.001 0.001 0.001 <0.001 <0.001 <0.001
AM <0.001 <0.001 <0.001
P fertilizer*AM <0.001 0.012 <0.001

1/
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Table 4 Effects of P fertilizer and AM fungi (AM) on growth, yield and P content in corn growing on

medium available P in soil

Growth of corn Yield of corn P content in corn
Rate of P
eartil AM fungi Total dry | Efficiency of | Dry weight | Efficiency of Total P Efficiency of
ertilizer
(AM) weight AM fungi on of cob AM fungi on content AM fungi on P
(P fertilizer)
(g/plant) | growth (%) (kg/rai) yield (%) (¢/plant) uptake (%)
without AM | 38.5+6.1 < 119+19 © 0.016+0.02 ©
0 % 14125 ° 13747 ° 100+5 °
with AM 93.0+5.3 @ 283422 ° 0.032+0.03 2
without AM | 37.8+7.3 © 132+15 © 0.018+0.02 ©
50 % 167+8 ° 127+10° 837"
with AM 100.8+6.4 @ 300+18 @ 0.033+0.05 @
without AM | 54.6+10.1 ° 180+10 ° 0.025+0.02 °
100 % 1543 ¢ 3+1 P 4+1 ¢
with AM | 62.2+6.8 ° 185+14 ° 0.026+0.03
P value
P fertilizer <0.001 <0.001 <0.001 0.001 <0.001 <0.001
AM <0.001 0.001 <0.001
P fertilizer*AM <0.001 <0.001 <0.001

Ymeanzstandard deviation in column with the same letter did not significant difference at p-value < 0.05 by DMRT
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Figure 1 AM colonization in roots of corn that
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