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Different Levels Effects of Sulfur and Salinity of Irrigation Water on Yield and some
Growth Characteristics of Soybean in Greenhouse Conditions
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Table 1: The characteristics of genotypes in experiment

oy o o g 5 B e Sx0of S wis¥ s Pl
. Salinity . Maturity Flower . Genotype
Pedigree Seed coat color Pod color Origin Species
tolerance group color name
D632-15
(Haberlandt x . . . . .
Dunfield) x D49- J e Slose? e \% - Glycine max I
2525 (S-100 x Resistant Yellow Brown India White Hill
CNS)
o e Slosed LS \% Glycine max »2
Resistant Yellow Brown Canada White Dayr
Wayne x L57- . . . . i . )
0034 (Clark x J"M 2 Slogtd 4 looy; ol I = Glycine max L‘l’5
Adams) Resistant Yellow Tawny USA White Williams
LIS'COP:T(Z()j X ool 2 slosed Kl 1 2 Glycine max %
ichian Susceptible Yellow Brown USA White Ford
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2. Olson and Sommers
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Table 1: The characteristics of genotypes in experiment
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D632-15
(Haberlandt x . . . . .
Dunfield) x D49- J > >0 sloge e \Y il Glycine max J”“
2525 (S-100 x Resistant Yellow Brown India White Hill
CNS)
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Table 2: Some physical and chemical properties of soil in experiment
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Table 3: Variance analysis of different traits of soybean genotypes in different levels of sulfur and salinity

Slaye oSl Lgol)fl a0 Ol s &L;.A
Mean of squares of SOV
X8 X7 X6 X5 X4 X3 X2 X1 OV
252,34 3.19" 460.74" 719.72% 0.49™ 5.17™ 2.28™ 0.67™ 2 Bf Sl;(
ocC
1619.58™ 26.59™ 1641.55™ 4772.99" 5.30” 21.44™ 38.95” 128.43™ 3 T
Genotype
181449.52" 2609.38™ 115732.46™ 145595.04” 284.26™ 1486.55™ 1032.83" 2718.54™ 2 L;)T“
alt

22489.52" 271.94™ 41279.92™ 50348.48™ 33.19™ 314.59™ 271.50™ 236.37" 2 ;)Iff $
ultur

371.39™ 0.15™ 290.84" 2171.08" 071" 4.20 26.62" 15.03" 6 So9% X e

Salt x Genotype

365.99™ 459" 265.55" 1967.20" 0.19™ 3.87™ 10.31" 8.28™ 6 O R SEr

Genotype x Sulfur
717051 4151 11840.89” 12865.89™ 3.90" 59.94™ 158.65™ 51.19" 4 O
Sulfur x Salt
1792.63™ 5.63" 187.62" 905.97" 0.29" 7.79™ 8.34™ 8.92n 12 So9SX 3595 X e
Salt x Genotype x Sulfur
18186.87 3.66 185.15 150.49 0.19 218 1.44 6.83 70 olows!
Error
9.89 9.04 9.36 6.04 9.36 13.33 7.32 5.04 - (20)) Olyeedl o o

CV (%)

# NS

do ) 50 Jlzl zohaw jo o gme o g e ol ey
ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively
gy ST o,Slas X8 cails do 459 X7 ¢ plgr yise Sis 59 :X6 ¢ ol (o 50y55 X5 ¢ 2,8 axli e slows X4 ¢ Lol axls BMe olaws X3 ¢ 2,8 asli glas )1 :X2 ¢ Lol asls glay | X1
X1: The height of the main branch; X2: The height of the sub branch; X3: The number of pods in the main branch; X4: The number of pods in branch; X5: The wet weight of shoot; X6: The dry weight of
shoot; X7: 100 grain weight; X8: Yield in per plant
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Table 4: Mean comparisons of genotype x sulfur x salinity on the significant traits under salinity stress

wled Jisu 55 ST o,Slee asli B ol o8 aSls gl o 5,55 B
Wet f;éisg)ht of $|Z()j :)::~ Numb:f:fl main Heig(go‘::i:t)sub o 7 M ‘5‘5:0) (Ol 2 £9) Géno:;/;e

shoot (g) plant (g) branch pods branch (cm) Salinity (dSm™) Sulfur (g/pot)

200.97° 208.21% 13.25¢ 15.43%h 0 0 Ford 5,48
207.53° 223.910 14.18¢ 16.43¢ 0 0 Williams 5L,
199.50 187.59% 13.30¢ 16.15¢ 0 0 Dayr  ,o
201.60c 203.90¢ 13.44¢ 15.32% 0 0 Hill =
370.67* 274.16* 25.05% 33.99° 0 5 Ford 5,48
372.932 273.27% 28.31% 35.542 0 5 Williams 5L,
327.47° 258.93% 20.43% 24.67° 0 5 Dayr o
325.33° 261.19%® 19.32% 24.50° 0 5 Hill e
337.07® 187.01d° 15.80°%¢ 25.39° 0 10 Ford o,s8
301.53° 242 823 15.25% 24.50° 0 10 Williams 5.l
207.60c 218.28" 14.35¢ 18.54% 0 10 Dayr o
211.94° 223,520 14.65% 19.25° 0 10 Hill e
182.40~ 83.41+ 8.34" 13.44% 4 0 Ford o4
184,93« 83.50" 11.02¢0 14.29¢1 4 0 Williams 5.l
177.36% 72.87' 7.65¢1 13.39¢% 4 0 Dayr o
177.31¢ 73.15' 7.65%1 13.39¢ 4 0 Hill e
203.00° 111.55" 13.53° 15.59°9 4 5 Ford s,
198.80« 127.24% 13.25¢ 15.27% 4 5 Williams ;0L
200.43¢ 123.16% 13.25¢ 15.23% 4 5 Dayr o
200.90° 121.49% 13.39¢ 15.02% 4 5 Hill e
191.33« 97.80™ 12.44¢%0 15.02% 4 10 Ford o,s8
188.67¢ 80.27+ 12.26°% 14.81%1 4 10 Williams 5.l
193.33« 80.404 12.57¢ 13.53% 4 10 Dayr o
189.50 71.86' 12.57¢ 14.03¢ 4 10 Hill e
116.31° 107.28%* 2.86) 11.441 8 0 Ford o,s8
119.15f 126.58" 2.93i 11,7290 8 0 Williams ;0L
117.93f 81.21M 2.90i 12.27% 8 0 Dayr o
117.93f 85.75" 2.90) 11.60" 8 0 Hill s
174.46% 152.21°f 6.031 12.76°% 8 5 Ford o,58
175.07¢ 140.53" 6.70M 13.08°% 8 5 Williams 5ol
176.29% 144.89¢ 5.78i 12.62%1 8 5 Dayr o
173.85% 141.59" 5.701 12.45" 8 5 Hill s
175.68% 139.47f" 5.761 12.58¢ 8 10 Ford o,48
160.57% 153.02¢f 5.471 12.66° 8 10 Williams 5.l
126.35% 125.60" 2.85 12.73¢ 8 10 Dayr o
125.21° 134.577" 347 12.079M 8 10 Hill L

aiil oo o gime B 1y suoy0 B Jloi| mhaws j0 (So5 905l bl Sgliie B9, sl ls slonSKilee
Means with different letters are significantly different (P<0.05) based on Tuckey’s test
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Table 5: Correlation analysis of traits in control salinity level

X8 X7 X6 X5 X4 X3 X2 X1 ol Sl
Plant traits
1 X1
1 0.822™ X2
1 0.827" 0.712" X3
1 0.822™ 0.843" 0.791™ X4
1 0.886™ 0.815™ 0.896™ 0.823™ X5
1 0.890™ 0.834™ 0.826™ 0.830™ 0.710™ X6
1 0.895™ 0.866™ 0.846™ 0.762" 0.866™ 0.790" X7
1 0.667™ 0.732™ 0.630™ 0.700™ 0.704™ 0.672" 0.590™ X8

o) Jloixl malaw jo lo goe
**: significant at 1% probability levels.
gy ST o,Slas X8 cails do (439 X7 ¢ plgp yide Sis 59 X6 ¢ glsn (ion 5y55 X5 ¢ e ,8 axli e slawi X4 ¢ Lol aslis e olaws X3 ¢ o8 axli glas )1 :X2 ¢ Lol as L glay )| X1
X1: The height of the main branch; X2: The height of the sub branch; X3: The number of pods in the main branch; X4: The number of pods in sub branch; X5: The wet weight of shoot; X6: The dry weight
of shoot; X7: 100 grain weight; X8: Yield in per plant
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Table 6: Correlation analysis of traits in 4 ds/m salinity level

X8 X7 X6 X5 X4 X3 X2 X1 oS o
Plant traits

1 X1

1 0.753" X2

1 0.866™ 0.745" X3

1 0.916™ 0.838" 0.802" X4

1 0.827" 0.848" 0.842" 0.818" X5

1 0.957" 0.879" 0.875" 0.869” 0.811" X6

1 0.864" 0.828" 0.796" 0.775" 0.734™ 0.791" X11

1 0.764™ 0.855" 0.858" 0.847" 0.863" 0.786™ 0.708" X19

o0V Jleisl ol o o Jrey s
**: significant at 1% probability levels.
Wy ST aly 55 X8 il wo (55 XT ¢ olep Jizn iz (39 X6 ¢ olan (idu (5059 XD ¢ 0,8 asli BME olaws X4 ¢ Lol asli 3o slass (X3 ¢ e )8 asld gla )1 X2 ¢ Lol aslis glas ) :X1
X1: The height of the main branch; X2: The height of the sub branch; X3: The number of pods in the main branch; X4: The number of pods in sub branch; X5: The wet weight of shoot; X6: The dry weight
of shoot; X7: 100 grain weight; X8: Grain weight in per plant
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Table 7: Correlation analysis of traits in 8 ds/m salinity level

X19 X11 X6 X5 X4 X3 X2 X1 ol Slis
Plant traits
1 X1
1 -0.140" X2
1 0.496™ 0.308" X3
1 0.574™ 0.346" 0.507" X4
1 0477 0.939™ 0.436™ 0.249" X5
1 0.892" 0.717" 0.918"™ 0.496™ 0.293" X6
1 0.435" 0.352" 0.289" 0.394 0.242" 0.197" X11
1 0471 0.849™ 0.676™ 0.618"™ 0.690™ 0.406" 0.293" X19

ao ) 50 Jliml molaw jo o g ol ey s g %
*and **: significant at 5% and 1% probability levels, respectively
59 X6 ¢ olan yide 50159 X5 ¢ )8 4Ll M slaws X4 ¢ Lol asLi e olass X3 ¢ o )8 asli glas )| X2 ¢ Lol aslis glas | X1
Wy ST ,Slas X8 cails do 39 :XT ¢ plgp isy Sz
X1: The height of the main branch; X2: The height of the sub branch; X3: The number of pods in the main branch; X4: The number
of pods in sub branch; X5: The wet weight of shoot; X6: The dry weight of shoot; X7: 100 grain weight; X8: Yield in per plant
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Different Levels Effects of Sulfur and Salinity of Irrigation Water on Yield and some
Growth Characteristics of Soybean in Greenhouse Conditions

Abedi', Z., Najafi Zarrini?*, H., Emadi?, S. M. and Bagheri®, N.
Abstract

In order to investigating the effects of different levels of sulfur and salinity of irrigation water, a 3x 3x 4 factorial
experiment based on randomized complete block design was conducted in 2016-2017, with three replications. Four
soybean genotypes (Hill, Dayr, Williams and Ford), in three levels of irrigation water salinity (control, 4 and 8 ds/m)
and three levels of sulfur (control, 5 and 10 grams of sulfur powder in each pot) were investigated. The traits of main
and sub branch height, number of main and sub branch pods, fresh and dry weight of shoot, 100 seed weight and yield
per plant were evaluated. The results of analysis of variance showed that the effect of genotype, sulfur, salinity and
sulfur x salinity on all traits, triple interactions effects in all traits except the main branch height, dry weight of shoot
and 100 grain weight became significant. Mean comparison showed with increasing salinity, mean of traits and yield in
per plant decreased significantly. The highest main and sub branch height, number of pods in main and sub branch, wet
and dry weight, 100 seed weight and yield per plant were obtained at the control level of salinity and the second level of
sulfur. The highest correlation of yield per plant in control and 4 ds/m salinity was with dry weight trait. Based on the
results of mean comparisons with salinity stress, the reduction of traits of main and sub branch height, number of main
and sub branch pods, fresh and dry weight of shoot, 100 seed weight and yield per plant in 5 gram of sulfur was lower
than 10 gram of sulfur.

Keywords: Height, Soybean, Correlation coefficients, Pod, Grain yield
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