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Materials and methods
Farm location and treatments
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Tehran Kuhdasht
Participation Participation

Max. Temp.  Temp. Min. Rate Max. Temp. Temp. Min. Rate
Month (Q) (C) (mm) (@) (Q) (mm)
July 38 23 2.2 34 21 0
August 37 31 12.7 37 20 0
September 32 18 11 33 16 0
October 24 12 64.5 25 11 40.5
November 13 5 64.3 14 6 9.1

Farm operation
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Plant height, Thousand grain weight and Seed yield measurement
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Relative water content (RWC) assay
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Cell membrane leakage assay
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Poly phenol content measurement
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Superoxide desmutase activity assay
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Ascorbate peroxidase activity assay

Glaud il Jslae 51 a5 )K0e 250 dald (Ui s ) (L0815 (Sl ¢ Glams) yy ) Sl Cullad (uad )
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zIoAs) a3l Jolae g Kae 50 5 5¥ e Gl 10 G550 2Sl oy yidy Sae 10 ¢ pehali L g0 @l yidy Sae
CGRS)y g gyl Ak el Sl G 5 5 le) 2 el 290 z e dsh o e GRSIy (55l 0l 4ged ol
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.(Yoshimura et al. 2000)

Seed saponin content measurement
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28 daulae 438l 5l (sl 5 sine Ol re 5 28 4% S 5 il (h) o2k a5 S gl Culgd Ho a8 S ) 5 4l
.(World Health Organization. 1998)

(0.423h)+0.008
w

Saponin(mg) =

Statistical analysis

Data analysis was performed by SAS 9.4 software. The Bartlett test was applied to evaluate the
variance homogeneity. LSD test was used for main factors comparison at a 5% confidence interval.
The Least Square Means procedure was used for the comparison of the interaction of the main

factors.
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Table 1. Analysis of variance for effect of

Zone, Genotype, Planting Method and Boron Foliar application

MS
Cell thousand-
membrane Poly Phenol grain
S.0vV Height RWC leakage Content SOD APX weight yield
Zone (2) 4268.89** 60.30** 274.88** 0.09** 134.13** | 32.57** 1.43* 13342644.7**
Block (B)*Z 133.84 0.99 3.93 0.002 0.31 0.07 0.16 1642.73
Genotype (G) 40403.37** 816.07** 151.73** 3.25** 807.51** | 226.68** | 21.56** | 14051800.58**
Z*G 4369.92** 33.85** 201.50** 5.68** 137.90** | 79.57** 0.40** 336972.13**
B*G(2) 225.48 311.17 73.65 0.55 94.50 12.35 0.20 606136.74
Planting Method (M) 8826.92** 873.83** 2513.82** 0.51** 1669.12** | 81.34** 6.75** | 20178509.79**
Foliar (F) 189.34™ 55.90** 4.20ns 0.04* 1.19™ 2.33** 1.11** 1722307.66**
Z*M 501.37** 0.44" 28.48** 0.10** 12.31** 0.44" 0.09* 3266859.65**
Z*F 63.78"™ 7.73™ 0.02" 0.000" 0.66" 0.08" 0.001" 206585.77*
G*M 383.05** 23.85** 27.15** 0.66"™ 40.85** 13.10** 0.31** 93820.35*
G*F 78.03™ 4.96™ 0.04" 0.001" 0.15™ 0.04" 0.02" 45.622.37™
M*F 78.92" 5.05™ 0.05™ 0.000" 0.56" 0.02" 0.02" 70.117.36™
Z*G*M 638.86** 5.35™ 6.31* 0.05* 2.80™ 0.71* 0.08** 119470.55**
Z*G*F 132.48™ 2.87™ 0.03" 0.000" 0.14" 0.11" 0.01"™ 20480.05"™
Z*M*F 84.59" 0.77™ 0.11™ 0.000"™ 0.22" 0.009" 0.001" 19876.35™
G*M*F 78.91™ 0.65™ 0.05™ 0.000" 0.41™ 0.02" 0.01™ 31426.65™
Z*G*M*F 28.66"™ 1.05™ 0.02" 0.000" 0.36"™ 0.009" 0.01"™ 31703.69"
Erorr 73.95 5.27 1.98 0.006 1.99 0.20 0.02 31854.06
CV% 8.18 13.76 9.45 6.34 6.62 9.24 7.45™ 9.68

and 0.01 level of probability, respectively. ns, * and **: non-significant and significant at the 0.05




Table 2. Analysis of variance for effect of Genotype, Planting Method and Boron Foliar application in

diferent Zone

MS of Seeds Saponin content

S.0.V Tehran Kuhdasht
Block (B) 0.004™ 0.001"
Genotype (G) 22.71** 51.611**
R*G 0.509 0.359
Planting Method (M) 6.106** 3.5652**
Foliar (F) 0.016"™ 0.450**
G*M 0.539** 0.136**
G*F 0.003™ 0.001"
M*F 0.007 "™ 0.001"
G*M*F 0.001"™ 0.003"
Erorr 0.029 0.002
CV % 7.392 9.324

and 0.01 level of probability, respectively. ns, * and **: non-significant and significant at the 0.05

158 ol lia (A 0 0 IS g ) 915X S Jiliie il 80k 4nlia 4 Jsaa

Poly

@ thousand- Cell Phenol

o g grain membrane  Content
S S Planting Height weight Yield leakage (mgGalic APX
N O Method (cm) (g) (Kg/ha) (%) acid/g) (U/gFW)
= 9 Transplanting 91.1fg 4.32a 2546.3fg 25.5d 2.86b 14.02f
< fﬁ Priming 80.3h 3.77c 1453.3k 32.3g 2.69c 12.95g
= Seed 61.6i 3.16f 786.4m 41.1i 2.48d 12.17h
— Transplanting 151.3b 3.24ef 4002.5a 20.5a 2.73c 18.19b
R Priming 123.6d 2.34ij 2832.3e 24.0cd 2.09% 14.98e
©  seed 95.1f 2.09kI 1746.3j 35.2g 1.73i 13.36¢g
o Transplanting 111.8e 2.55gh 3301.1c 21.4ab 1.87g 12.18h
g Priming 91.8fg 2.41hi 2150.0hi 27.4e 1.67i 11.42i
A Seed 82.3gh 1.96l 1027.5l 42.9j 1.46j 10.54j
2 © Transplanting 70.3i 4.37a 2952.1de 22.5cd 1.97f 11.37i
& 8 Priming 65.3i 3.38b 2381.2fg 31.3f 1.84gh 10.63j
% £ seed 61.6i 3.39de 2020.9i 38.2h 1.66i 10.20j
2 — Transplanting 164.3a 3.46d 4179.2a 25.5d 3.65a 21.06a
R Priming 150.3b 3.10f 3595.9b 31.3f 2.65c¢ 17.27c
©  Seed 147.6bc 2.58gh 3107.9cd 40.3i 2.13e 15.28e
o Transplanting 139.5¢ 2.61g 3008.3de 28.0e 2.46d 16.03d
g Priming 110.6e 2.24ik 2591.7f 36.3g 20.9e 14.35f
& Seed 92.6fg 2.18jk 2335.2gh 45.3k 1.76hi 13.46g
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