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Abstract

Waterlogging in soil has resulted in decreasing plant nutrients. Plants that grow in the ground
after waterlogging often have low yields. Therefore, this study aimed to evaluate the effect of
arbuscular mycorrhizal (AM) fungal application on the growth and yield of field corn planting after
waterlogged soil (Rangsit soil series). An experimental design was 2x2 factorial in CRD with five
replications. Factor 1 was soil before field corn plantation; planted soil, and waterlogged soil. Factor
2 was AM inoculation (without/with Glomus sp.). The results had found that fertility of the soil after
waterlogging was decreased. Soil organic matter, total nitrogen, available phosphorus, available
potassium were reduced by approximately 18, 17, 17, and 10 %, respectively. Soil pH was decreased.
Moreover, the number of AM spores in the soil was decreased by 57%. These results show that field
corn grown in soil after waterlogging had significantly lower growth and yield than planted soil. The
yield of field corn grown in soil after waterlogging was reduced by 50% approximately. However,
applied AM fungi to soil after waterlogging had promoted nitrogen and phosphorus uptake in field
corn. Their growth and yield were significantly increased. The yield was increased by approximately
25% compared to field corn planting in soil after waterlogging without AM inoculation. Therefore,
these results had indicated that the application of AM fungi could significantly increase the growth

and yield of field corn planting in waterlogged soil.

Keywords: Arbuscular mycorrhizal fungi; Waterlogged soil; Field corn
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Figure 1 AM spore numbers in planted soil and waterlogged soil
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Table 1  Soil properties of planted soil and waterlogged soil

Soil properties

Soil before experiment

Planted soil Waterlogged soil

pH ! 6.7
Soil organic matter 2 (%) 5.43
Total nitrogen 3 (%) 0.27
Available phosphorus (mg/kg) * 41.58
Available potassium (mg/kg) ® 365.98

7.0 6.5
4.68 3.85
0.23 0.19

32.96 27.33
24532 220.87

L1, soil:H O, * Walkley-Black titration method, * Calculated from the organic matter in the soil, * Bray I,

® 1 M NH4OAc, pH 7.0 extraction
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Table 2 Effect of AM application on growth of field corn planting in planted soil and waterlogged

soil
Plant height (cm) Tasselling  Silking Dry weight (¢/plant)
AM fungi
Soils " 30 days 45 days 60 days (days) (days) Shoot Root
Gy B) (@] (3)] (=) (] @

Soil
Planted soil 30.3+0.9° 59.8+4.0° 161.7+5.2° 57+1.0° 58+1.0°  51.042.2° 15.8+2.0%
Waterlogged soil 17.4+1.2°  334x33°  783x12.7° 64+1.0°  66+1.0° 34.6+3.1° 127+1.1°

AM
Without AM 23.1£7.0° 44.1+14.5> 115.0+50.8° 61+4.0 62+5.0 40.549.3°  13.0+1.2°
With AM 24.6+6.6°  49.1+13.6°  125.0+37.7° 60+3.0 62+4.0 45.1+8.2°  15.4+2.4°

Soil * AM

Without AM ~ 29.7+0.9°  57.7+32°  162.9+6.6° 57+0.8°  58+1.0° 49.2+15° 14.1x0.6°
Planted soil
With AM 30.8+0.7%  62.0+3.77  160.6+3.7° 57+0.7°  57+0.9° 52.8+0.8° 17.6+0.8%

Without AM  16.5£0.7¢  30.5+0.9¢ 67.1+4.7¢ 64+1.6°  66+1.7°  31.7+1.1%  12.0+0.5°

Waterlogged
soil
With AM 18.4+0.8° 36.2+2.0¢ 89.4+53° 63+0.9° 66+0.5  37.4+0.8° 13.3+1.0°
F test
AM *% *% *% ns nS *% *%

** There were statistically significant differences at 99%, ns means not significant difference.
Ymeans + standard deviations in column with the same letter had no significant difference at
p-value < 0.05 by DMRT
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Table 3 Effect of AM application on yield, AM colonization, spore and nutrients content in field

corn growing in planted soil and waterlogged soil

Spore AM Total N Total P
Cob yield Harvesting
AM fungi (spores/ 100 colonization content content
Soil (kg/rai) index
(AM) g-soil) (%) (¢/plant) (mg/plant)
A ®) © (9)] ® (]
Soil
Planted soil 823+35? 0.46+0.02? 1231+372° 23.6+3.9° 1.15+0.07%  72.42+4.58
Waterlogged soil 455+63° 0.40+0.04° 686+98° 15.2+7.6° 0.99+0.20°  56.23+12.93"
AM
Without AM 609+218° 0.41+0.05° 737+152° 14.1+6.3° 0.95+0.16°  56.40+13.14°
With AM 669+176 0.45+0.02? 1180+426° 20.7+3.2° 1.19+0.04%  72.25+4.65
Soil * AM
Without AM  813+36°Y  0.45+0.01% 879+32° 20.0+0.5¢ 1.10£0.07°  68.61+2.88°
Planted soil
With AM 833+342 0.47+0.022 1583+232 27.2+1.4° 1.20+£0.05%  76.24+2.482
Waterlogged ~ Without AM  405+37°¢ 0.37+0.03¢ 595+344 8.2+1.1¢ 0.81+0.05°  44.18+3.58¢
soil With AM 505+36° 0.43+0.02° 776+15°¢ 22.2+2.8° 1.17£0.04*  68.26x2.44°
F test
AM *% *% *% *% *% *%
SoiL*AM *% *% *% ** ** **

** There were statistically significant differences at 99% " means + standard deviations in column with the

same letter had no significant difference at p-value < 0.05 by DMRT
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