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Table 1. Physical and chemical properties of used soil (0-30 cm soil depth)
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Table 2. Combined analysis of variance of the effect of irrigation, mycorrhizal fungi and chelate on mung bean grain
yield components
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*and **: significantly at the level of five and one percent probability, respectively; ns: non- significant
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Fig. 1. The effect of chelate on the number of pods per mung bean plant in Mehran and Malekshahi.
Columns with similar letters in each, show non- significant difference according to Duncan multiple range
tests at 5% level
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Table 3. Comparison of the mean effect of location, irrigation, mycorrhizal fungus and chelate on yield and yield
components of mung bean

Wgr y0 BUE Slaws &15 5138 039 P 0 S des
Number of pods per plant 1000 seed weight Biological yield

Place o g kg/ha
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Irrigation Sl
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Medium stress Lwgio g 8.37° 52.23° 45562
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LSD (0.05) 0.856 4.599 416
Mychoriza fungi 139 5650 z,8

Control aali 7.97° 51.22° 4142°
Mychoriza 132950 8.18% 53.10® 4274*
LSD (0.05) 0.207 1.8133 123
Chelate ol

Control sl 6.524 48.91° 4490*
Fe ool 7.52¢ 51.64° 4044°
Zn 9 8.04° 52.58° 4279°
Fe+Zn Sartel 10.25¢2 55.52¢2 4019°¢
LSD (0.05) 0.2927 2.5643 174
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The means with common letters in each column, based on the test of the least significant difference at the level of five
percent probability, there is no significant difference
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Fig. 2. The effect of mycorrhizal fungus on the number of seeds in mung bean pods at different

levels of irrigation. Columns with similar letters in each, show non- significant difference
according to Duncan multiple range tests at 5% level
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Fig. 3. The effect of chelate on the number of grains per pod at different levels of irrigation in Mehran and Malekshahi .

Columns with similar letters in each, show non- significant difference according to Duncan multiple range tests at 5%
level
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Table 4. Comparison of the mean effect of irrigation and
chelate on biological yield

_ 59l g o o
sk Biological yield
Irrigation  Chelate s (kg/ha)
Control aalis 4634 2bed
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Medium de
4398¢
stress Zn ‘ﬁf d
Fe+Zn Sl 4361 ¢
Control el 4145¢
Xl el pe o»l 33421
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LSD (0.05) 301
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The means with common letters in each column, based on

the test of the least significant difference at the level of five
percent probability, there is no significant difference
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Fig. 4. The effect of chelate and mycorrhizal fungi on mung bean grain yield at different levels of irrigation. Columns
with similar letters in each, show non- significant difference according to Duncan multiple range tests at 5% level
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Table 5. Combined analysis of variance of the effect of irrigation, mycorrhiza and chelate on protein and colonization

ST Wl oliny oan o ady) gl pists
S.0.V Ol ydi Gl df Seed protein Protein yeild Root colonization
Place (P) ol 1 11.639™ 9.73 " 82.53m™
Place (Rep) (1 59) e 4 103.1™ 100.8 20.86
Irigation (I) Sl 2 504.2 413" 2276.8™
PxI Skl x o 2 10.19™ 70.8" 37.66"
Main error ol sl 8 10.37 3.04 6.78
Mycorrhiza (M) 132 3950 1 6.059 s 10.4m 107.1™
Chelate (C) ous 3 61.07" 4247 81.27™
Mx1 15259540 x5 k] 2 1.575" 5.04m 2.59™
CxI oUS x5 ,Lsf 6 2.746"™ 5.58"™ 2,781
M x C OWS x5 5950 3 2.041m 2.821m 4.07"
PxM 1325950 X 58 1 0.352" 0.01" 114.8™
PxC Gl x Ko 3 0.355m 0.02"s 33.44"
IxMxC SUSX 33 y95amox 5 kol 6 2.435"s 5.22"8 1.82m
PxIxM 133 595w % 6 sl x 510 2 0.045m 0.02"s 2791
PxIxC SUS x g 3kl x 5o 6 0.081™ 0.03 " 4.06"
PxMxC GUS 139 598500 x )50 3 0.129m 0.03 " 4.14"s
PxIxMxC  OUSx 3 y95amex s kalx e 6 0.148m 0.026™ 3.52m
Sub-error << sl 84 18.913 16.95 11.79
CV (%) (1) Ol i’ g yud - 11.8 9.6 8.9
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*And **: significantly at the level of five and one percent probability, respectively; ns: non- significant
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Fig. 5. The effect of irrigation on the rate of mung bean
root colonization. Columns with similar letters in each,

show non- significant difference according to Duncan
multiple range tests at 5%
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Table 6. Comparison of mean effects of location,
irrigation, mycorrhizal fungus and chelate on mung
bean seed protein

s oudigy
Seed o9 o,
protein protein yield

Irrigation 3] (%) (kg/ha)
Non-stress S pas 23.59° 25.86 %
Medium stress lbawgio i 26.48 b 24.86°
Sever stress wad Jis 3007 ° 24.01 ¢
LSD (0.05) 1.516 0.8212
Chelate ol
Control waly  2530° 20.98 ¢
Fe ool 26.19° 2334°¢
Zn 9y 27.01° 26.56"
Fe+Zn Sotopl 28377 28.75%

LSD (0.05) 2.0385 1.9298
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The means with common letters in each column, based on
the test of the least significant difference at the level of five
percent probability, there is no significant difference
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Fig. 6. Effect of mycorrhizal fungus on the rate of mung bean root colonization in Malekshahi
and Mehran. Columns with similar letters in each, show non- significant difference according to

Duncan multiple range tests at 5% level
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Fig. 7. The effect of chelate on the rate of mung bean root colonization in Malekshahi and Mehran. Columns with similar

letters in each, show non- significant difference according to Duncan multiple range tests at 5% level.
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Table 7. Combined analysis of variance of the effects of irrigation, mycorrhizal fungi and chelate on the concentration

of elements

a9

@1 Glare hed by el &9 o
S.0.V Ok o gf N P K Fe Zn Mn
Place (P) o 1 0.11m 104"  6.912™ 6.938™ 0.561™ 0.195™
Place (Rep) OGS o 4 1.907 27.1% 22.46 38.8™ 31.90 46.202
Irigation (I) Sl 2 3.92™ 767.1 632.4™  5512™ 2269" 369.3™
PxI ST xue 2 0.12" 0.33™  0.082™ 0.130™ 0.031™ 0.0091"
Main error slol gl 8 2.41 22.9ns 1.529 64.6 39.405 16.1002
Mycorrhiza (M) Ipygsee 1 0.005™ 543" 7.053% 412"  0.995"  329m
Chelate (C) olls 3 4.61" 61.9™ 95.35™ 770.1™ 1453  66.12™
M x1 I35 x5yl 2 0.2218 0.20™  3.987™ 0.419™ 0.150™ 0.1677"
CxI oWl xgl 6 0.19" 1.55™  28.69™ 11.35™ 0.992" 1.855™
M x C Ol %1 ,6800 3 0.61m™ 0.68™ 1.292" 0.504" 0.079™ 0.183™
PxM P8 xle 1 0.006™  0.06™  0.421™ 0.512™ 0.034™ 0.010"™
PxC olls xye 3 0.16™  0.005™ 0.421™ 4.002™ 0.026™ 0.201"™
IxMxC OUSx 39 y95mox s olel 6 0.15" 0.19™  0.987™ 0.183"™ 0.065™ 0.010™
PxIxM 1325950 x5yl x oyl 2 0.001™ 0.003" 0.031™ 0.497™ 0.028™ 0.0004 "
PxIxC ol xo)lxule 6 0.14™  0.001™ 0.031™ 1.289™ 0.025™ 0.0731™
PxMxC OW xI3ye8m xySo 3 0.14™  0.004™ 0.421™ 0.185™ 0.027" 0.0005™
PxIxMxC  &USxje5moxgielxple 6 0.115™ 0.001™ 0.031™ 0.174™ 0.026™ 0.0002"
Sub-error =P lks 84 0.435 1.338 1.750 43.59 10.338 2.3774
CV (%) (1) Ol yuadd’ o - 16.42 10.18 10.70 10.33 10.67 11.28
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*and **: significantly at the level of five and one percent probability, respectively; ns: non- significant
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Table 8. Comparison of the mean effect of location, irrigation, mycorrhizal fungus and
chelate on mung bean agronomic traits

N olars Py K bty
Irrigation 3] % mg/kg
non-stress S pas 3.13¢ 15.342 15.375%
Medium stress buwgio idd 4.06° 11.39° 13.384"
Sever stress Ao g 5.86° 7.35°¢ 8.333¢
LSD (0.05) 0.7313 2.2546 0.582
Mychoriza fungi 13 ;650 z,8
Control aals 3.84¢ 11.17° °12.14
Mychoriza 132 5950 3.89¢ 11.56* 212.59
LSD (0.05) 0.2187 0.3834 0.4385
Chelate ols
Control aaly 3.65¢ 9.56°¢ 10.23¢
Fe ool 3.82° 11.49° 12.60°
Zn ) 4.14° 11.68° 12.43°
Fe+Zn Soyt o2 4.46*° 12.712 14.192
LSD (0.05) 0.3093 0.5422 0.6201
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The means with common letters in each column, based on the test of the least significant
difference at the level of five percent probability, there is no significant difference
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Fig. 8. The effect of chelate on mung bean seed potassium concentration at different irrigation levels.

Columns with similar letters in each, show non- significant difference according to Duncan multiple range
tests at 5% level
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Table 9. Comparison of the mean effect of irrigation and chelate on the concentration of mung bean micro-

grain elements

skl ool S P
Irrigation Fe Zn Mn
mg/kg
non-stress oS pas 75.15° 32.28% 16.75*
Medium stress  luwgio i v62.74 30.20% 12.877°
Sever stress o s 53.81°¢ 27.93° 11.376°
LSD (0.05) 3.7838 2.9548 1.8887
chelate wlos
Control sl 58.70°¢ 25.38"° 11.99¢
Fe ol 61.75° 35.10° 13.23°
Zn $9) 69.23° 23.95° 14.38*
Fe+Zn el 65.93° 36.11% 15.07*
LSD (0.05) 3.0949 1.5071 0.7227
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The means with common letters in each column, based on the test of the least significant difference at the level
of five percent probability, there is no significant difference

(al., 2015
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