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Study Effects of iron and manganese nano-chelate foliar application on some
qualitative traits of (Vigna Radiata L. Wilczek Parto variety) under water deficit
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ABSTRACT

In order to study the effects of water deficit stress on reduction of quality traits of Vigna Radiata (Parto variety)
under iron and manganese nano-chelate foliar application, an experiment was conducted as split - plot
management in randomized complete block design with three replications during 2013-2014 in the Research Farm
of Agricultural College, Tarbiat Modares University. Experimental treatments in main plots were three levels of
Irrigation regime and in subplots were 10 levels of foliar application at withholding irrigation stage. The results
showed that water deficit and iron and manganese nano-chelate foliar application were significant for the most of
plant traits at 1% probability level. Water deficit stress reduced all of the studied traits except carotenoid pigment
content and proline. Also chlorophyll content and carotenoid were increased by foliar application of iron and
manganese nano-chelate at both vegetative and reproductive stages. Finally, interaction between two main
treatments were significant for the most of the traits at 1% probability level.
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Table 1. Physical and chemical characteristics of the soil

PWP W1%) pH OM% 0OC% Soil textures  Clay% Silt%  Sand%  Soil (cm) Depth  Sample
6.78 7.73 2.32 1.34 Sandy loam 9 30 61 0-30 1
6.78 7.70 117 0.68 Sandy loam 7 35 68 30-60 2

Field capacity (Wt%) Cu (ppm)s  Zn (ppm)  Mn (ppm) Fe (ppm) K (ppm) P (ppm) N% Soil(cm) Depth ~ Sample
16 0.66 2.06 6.9 4.67 341 48 0.134 0-30 1
16 0.81 3.42 6.4 6.46 314 32 0.068 30-60 2
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Table 2. The average monthly temperature, wind speed and rainfall during the growing season mung bean plant in 2013

September  August  July June May  April  March Month
26.9 308 317 27.7 215 159 142  Average monthly temperatureC)
0 0 0 0 7.5 6.4 6 Rainfall (mm)
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Figure 1. Soil moisture curve from TDR data and
soil cumulative moisture content (%). Vertical axis:
TDR data, Horizontal axis: Volumetric Soil water
content (%) using oven. Blue colored regression line
of the three axis is the reference of the graph
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Table 3. Analysis of variance Mean Squares for the effects of Water deficit and foliar application on
some qualitative traits of the mung bean

Seed df S.O.V.
Total chlorophyll Chiorophy!l Chiorophy!l Protein Seed N (%)
b a %)
0.0018 0.00073 0.00083 0.453 0.011 2 Replic.at_ion
2,60 0.282™ 1.249™ 0.608 0.15 2 Water deficit stress
Replication xWater
0.0017 0.0019 0.00013 0.146 0.003 4 d_eficit stress
0.2236™ 0.0148™ 0.130"  40.036"  1.024” 9 Foliar application
e - - o o Water deficit stressx
0.0285 0.0037 0.022 0.0876 0.022 18 Foliar application
0.0010 0.00084 0.0001 0.344 0.008 54 Error
2.71 6.39 1.39 2.17 2.17 C.V. (%)
Mn Fe Prolin Carotenoids df S.0.V.
0.180 3.5372 0.9007 0.0085 2 Replication
143.56™ 989.89™ 363.027 31117 2 Water deficit stress
Replication xWater
1.007 14.42 0.3317 0.0267 4 qeficit st_ress_
9.166™ 280.809”  29.97" 0.360 9 Foliar application
- . - Water deficit stressx
0.5064 39.52 7.88 0.1316 18 Foliar application
0.4042 13.41 0.142 0.0176 54 Error
452 5.13 6.07 6.17 CV. (%)

No symptoms, *and **: Significant at o= 0.05 and o= 0.01, respectively.

Slio sl 2l i Jlosl g 52 50 (S35l pob Slasye ggame i Sl 8555 F Jsoer
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Table 4. Analysis of variance for slicing the effect of foliar application in different level of Water
deficit on some qualitative traits of the mung bean

Mean Squares df Levels water
Seed deficit stress
Total chlorophyll Chlorophyll Chlorophyll 5 i seed N (9%)
b a %)
0.107 0.13 0.59 17.983 0.460 9 S1
0.47" 02" 0.33” 11.106™ 0.292" 9 S2
0.126” 0.6 0.827 12.392” 0.3177 9 S3
. - df Levels water deficit
Mn Fe Prolin Carotenoids stress
4176 110.137 0.186 0.58 9 S1
3.957 149.3737 31.6837 0.276™ 9 S2
2.908™ 100.341" 13.868™ 0.288™ 9 S3

No symptoms, *and **: Significant at o= 0.05 and o= 0.01, respectively.
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Table 6. mean comparison effects of Water deficit and foliar application for seed manganese content

Mn (mg.Kg) Treatment
16.41% S1
13.59° S2 Water deficit
12.10° S3
0.7197 LSD (0.05)
12.09° F1
13.52° F2
14.83% F3
13.96% F4
14.23% F5 Foliar application
14.8° F6
14.8° F7
14.86° F8
14.67® F9
12.55° F10
0.6009 LSD (0.05)

Similar letters in each column and each level water deficit indicate no significant difference according to LSD 5% Test
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Table 6. Slicing mean comparison effect of foliar application in the each level of Water deficit for some qualitative traits of the mungbean

treatment
Fe Prolin (mg.g Carotenoids Total Chlorophyll Chlorophyll Seeq Seed N
(mg.kg) fresh weight) (am.ml) chlorophyll b (gm.ml) a (gmml) Protein %) Foliar Water
(ym.ml) (%) application deficit
59.3579 2.8333° 0.79049¢ 1.24249° 0.495 0.746 23.750° 3.80% F1
76.48° 2.6333% 0.82345° 1.31921f 0.514° 0.804° 24.03¢ 3.84¢ F2
80.617° 2.1667° 1.04998° 1.44075¢ 0.554% 0.886° 26.73" 4.27" F3
78.447% 2.300%® 1.06324° 1.64075° 0.543% 1.096? 26.0° 4.16° F4
76.277° 2.400® 0.9347¢ 1.35174° 0.523% 0.827% 27.30° 4.36° F5 s1
77.67% 2.5667%° 0.97456° 1.39072° 0.538% 0.852¢ 28.71° 459 F6
78.13% 2.1667° 0.93332¢ 1.79812* 0.730* 1.067° 29.15° 4,66 F7
77.53° 2.100° 1.19479* 1.6164° 0.545%° 1.070° 29.41° 4.70° F8
77.597° 2.5767® 0.94832% 1.6584" 0.577> 1.080% 29.40° 4.70° F9
71.847° 2.1767° 1.20979° 1.7004° 0.609° 1.090® 23.15° 3.70° F10
2.969 0.3336 0.0392 0.0492 0.0325 0.0251 0.8145 0.1303 LSD (0.05)
58.33° 15.10°7 2.62° 0.73° 0.340° 0.395 24.12' 3.86' F1
77.29%® 13.83° 2.65° 0.83" 0.371° 0.462" 25.11° 4.01° F2
73.83% 9.60° 2.86% 1.09* 0.386% 0.712° 26.26¢ 4.20° F3
79.38° 8.00¢ 3.16% 0.94° 0.386% 0.562° 26.01° 4.16° F4
78.09% 8.23¢ 2.70° 0.80" 0.358% 0.443' 27.53° 4.40° F5
77.29% 9.86° 2.67° 0.86% 0.361% 0.498f 28.56" 457° F6 S2
79.09° 5.83° 3.542 1.00° 0.417° 0.587¢ 28.45° 4,55 F7
70.38° 5.53¢ 2.84% 1.10° 0.406% 0.693° 29.50° 4728 F8
78.21%® 10.01° 3.19% 1.02° 0.426% 0.602° 29.51° 4,728 F9
65.10 5.98° 2.72° 0.88¢ 0.405® 0.483° 25.13° 4.02° F10
4.4911 0.9058 0.3812 0.0352 0.0294 0.0134 0.7464 0.1194 LSD (0.05)
52.82° 1153 223 0.86' 0.360° 0.504' 23.81° 3.81° F1
68.07° 9.77° 2.38Me 0.96° 0.373% 0.593" 24,63 3.94% F2
66.85 5.37° 2.76° 1.18° 0.386™" 0.746° 25.76° 4.12° F3
55.31° 6.07¢ 2.69° 1.08¢ 0.377% 0.705° 27.15° 4.34° F4
69.36° 6.97° 2.31% 1.07° 0.386°® 0.694 27.13° 4.34° F5 S3
66.55° 6.93° 2.41% 1.07° 0.426°® 0.648° 28.79° 4.60° F6
66.89° 5.10° 2.99° 1.43° 0.43% 1.007° 29.05° 4.64° F7
66.91° 4501 3.13? 1.25° 0.452%® 0.802¢ 28.77° 4.60° F8
69.25° 7.09° 2.33" 1.53 0.510° 1.0212 29.54° 4728 F9
65.07° 7.05° 2.43¢ 1.26° 0.446%° 0.816° 25.33° 4.05° F10
9.456 0.5687 0.0956 0.0759 0.0745 0.0124 1.3491 0.2159 LSD (0.05)

Similar letters in each column and each level water deficit indicate no significant difference according to LSD 5% Test
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Table 5. The correlation coefficient between the some of quality traits in mungbean
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No symptoms, *and **: Significant at a= 0.05 and o= 0.01, respectively.
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