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Table 1. Some physicochemical properties of the soil in the experimental site
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56.58 33.3 48.7 18 1.59 0.89 7.9 2 337 20.7 ¢4
Silty clay
loam
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Table 2.Monthly rainfall and temperature of 2014
(o o) ;H\J)L. (:bfdﬂb a=3) las
ole Rainfall (mm) Temperature ( °c)
month DAS Slale ¢ gazs RS A Sk
Min Max Total monthly Min Max Mean
(May) coiges) 0.3 13.6 51.9 13.6 25.8 19.7
(June)sis = 1.8 5.5 9.8 25.6 31.5 19.7
Quly) 2.5 2.5 2.5 23 335 28.2
(August)sis . 0.2 7 28.2 22.9 32.1 27.5
(September) , ,, ¢ 1 1 1 22.6 333 27.9
(October) - 0.1 33.7 86.5 16.9 27.6 22.3
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Table 3. Mean comparison for soil volumetric water in depths of 0-8 and 8-16 cm from the soil surface

(o) 1A Gos
Depth of 0-8 (cm)

(ro8la) A=VE Gas
Depth of 8-16 (cm)

s
o (143) (173) (201) (143) (173) (201)
treatment
e L BIEYETY) e L BIEYETY)
Day after planting Day after planting
(el 05) Kt
K1(without 17.38 2 10.20° 18.60 19.172 10.86 2 19.60 2
Potassium)
5 LK
(‘_"‘”L“*- ) z 18.222 11.022 19.50 @ 19.28 @ 11.752 20.10 @
K2(with Potassium)
Obs 2 1) ilsGs el
Surfactant (L/ha)
S
(el 51 17.20° 11.73® 17.20¢ 18.73° 13.41 2 17.50 ¢
S1(Control)
W 55 2 ¥ L) S
B2 "J ) 2 16.90° 10.15° 19.60 18.40° 10.87° 20.70®
S2(2 Lit/ha?)
: SERTARS
O 2 "3 ) 3 20.10° 12.40° 23.70 22.01° 12.432 24.70 @
Ss(2 Lit/ha?)
e s I A Lluis)S
© )"3 A olslSs 16.90° 8.140¢ 15.60 ¢ 17.70° 8.45¢ 16.50 ¢
S4(2 Lit/ha?)
b s 5 oy g Jolie S
The interaction between KxS
KiS1 16.90° 11.892 16.40 d 18.90° 14.042 17.08 ¢
KiSz 17.10 11.562 19.60 ¢ 18.50° 11.66° 21.01 b
KiSs 18.10% 13.10° 2250 ® 20.70% 12.862 23.90 ®
KiSa 17.20 4.23b 15.80 ¢ 18.30b 4.74¢ 16.40 9
K2S1 17.50° 11.562 18.03 18.40° 12.782 18.00
K2Sz 16.60° 8.75% 19.60 be 18.20° 10.08 be 20.40 ¢
K2S3 22.09° 11.70° 24.802 23.20° 11.99° 25.40 @
K2Sa 16.50° 12.05 2 15.50 ¢ 17.10° 12.15%® 16.70 9

L1 LSD g3l ol 270 anw 53 (g3 gme M S e g b Gla eSSl O 2 53
In each column, means with the same letters are not significantly different according to LSD test at 5% probability

level.
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Table 4. Analysis of variance for the soil mechanical resistance during the growing season of soybean

a2

e e . 49 69 89 109 129 151
Sources of @3l
variation df The Day of after planting N Nt T
? "gf 3 0.0819™ 2.475%* 0.173" 51162" 38369.8™ 26512"
Replication(R)
ey 1 0.122"  0.845™ 0.98*  282113*  113898™  22623™
Potassium(K)
e E{'Jiu}"w e 3 0.011 0.372 0.152 38435 5484 30871
A e 3 0.579™  0.124" 1.15**  320592**  1475197**  161606™
Surfactant(S)
o WSL?I{ e S 3 0.278" 0.833" 0.39" 110549 63164" 67577
Eurgrj)r 9 0.163 0.228 0.104 30423 86139 85410
(hs9) ks s 2 9.03 11.13 10.15 10.32 20.41 20.4
CV(%) ' ' ' ' ' '

s me e NS 570 57N cla,ﬂ);)udwg,,;]:@*ﬁ*

** * values significant at 0.01 and 0.05 probability level ,respectively and ns is non-significant
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Table 5. Means comparison for soil mechanical resistance during season growth in 6 stages

s 49 69 89 109 129 151
treatment Day after planting S Sl A 55,
L oosw K
(‘_"’” o) g 4,53 4.50° 3.35° 1783.20° 1496.90° 1405.90°
K1(without Potassium)
(perly WK2
_ _ 4.41° 4.13 3.00° 1595.40° 1377.60° 1459.10°
K2(with Potassium)
G e
surfactant
(1als)S1
4.65° 4.16° 3.35% 1781.10% 1729.60° 1372.10°
S1(Control)
s s )Y L) S
© )"j o) 92 4,51 4.41° 3.08 1638.50° 1199.90° 1578.20°
So(2 Lit/hah)
s s 2 F i) S
© )"j ) 3 4.08 4.21° 2.70¢ 1435.80° 957.20° 1263.00°
S3(2 Lit/hat)
LSa s 2 A Lldie)S
© )"j selSs 4.62° 4.38° 3.58° 1901.10° 1862.60° 1515.60°
S4(2 Lit/hah)
ST e 5 ey e Jolize
The interaction between KxS
KiS1 457 4.25° 3.58° 2047.30 1761.50° 1216.40°
KiS2 4.82° 4,722 3.20% 1695.00% 1369.30% 1635.20°
KiSs 4.17% 4.32° 2.70° 1435.80° 1036.90° 1276.30°
KiSs 4,572 4,528 3.67 1954.30° 1820.00° 1495.60°
K2S1 4,722 4.07° 2.850 1515.60° 1697.70° 1528.80°
K2S2 4.202 4.10° 2.97° 1582.00° 1030.30° 1522.20°
K2Ss 4.00° 4.10° 2.70° 1435.80° 877.40° 1249.702
K2S4 4.75° 4,25 3.50° 1847.90° 1905.10° 1535.50°

L LSD 0ga3l ol 270 o 53 (gl gme SVl S e iy b glacnSile O 2 53
In each column, means with the same letters are not significantly different according to LSD test at 5% level
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Table 9. Correlation coefficient between grain and biological yield with mechanical resistance and soil volumetric
water

Ges e stages
ALl
Parameters depth ! 2 3 4 S 6
als > Shes grain yeild

Skt e Sk 0-8 0.36* 0.16™ 0.22" - - -

soil volumetric water 8-16 0.10m 0.13 0.17 - - -
S S caslis 0-16 -0.14m -0.18™ -0.35* -0.35* -0.17™  0.32™

soil mechanical resistance
S5 s 2, Ses biological yield

Skt o Sk 0-8 0.38* 0.17m 0.25™ - - -

soil volumetric water 8-16 0.17" 0.16" 0.19" - - -
S S caslis 0-16 -0.21™ -0.16™ -0.38* -0.38* -0.19™  0.02™

soil mechanical resistance

s e e NS 50 e 53 s e ™
*values significant at 0.05 probability level, and ns is non-significant
Al e Bl e 55 Vo) SIVE Y (56 S ez Cupb, @ V5 Y O ol
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Table 10. Correlation coefficient between soil mechanical resistance with soil volumetric water

Sl ez b Soil volumetric water
Sl Sl o gli
. _Iéy : 7 | (S35 51 g 33 F1Y(D) (S5 5 e 53,V(2) (238 5l s 550Y)) (4)
Olregifar?géca 143 Day after planting 173 Day after planting 201 Day after planting
0-8 8-16 0-8 8-16 0-8 8-16
(S 5l g 355 YA)
! 49 D )ﬁm )f) ti -0.56**  -0.49** -0.06"™ -0.01" -0.52** -0.57**
ay after planting
(S8 5l g 355 79)
? 69 D )ftﬂ )f) ti -0.007" -0.03" -0.075" -0.073" -0.09™ -0.006"
ay after planting
Sl 3 e 5o A
3 8; N ’ﬁ” )f) t_) -0.39% -0.30 -0.35% -0.22 0.62%%  -0.63**
ay after planting
(23 50 e 55, )04
4 3o 0 -0.39* -0.20™ -0.35* -0.22m -0.62** -0.63**

109 Day after planting

S 3l g 555 1Y4
5 (8 S 30 1T -0.27* -0.56%* -0.18™ -0.14m -0.82%* -0.79%*

129 Day after planting

LSl 39500
6 (28 5 o 322000 -0.25m™ -0.26™ -0.2n -0.23™ -0.2m -0.18"™

151 Day after planting

s me 2 NS 570 57 chw)a)lao;ﬂy.;;@*J**
** * values significant at 0.01 and 0.05 probability level ,respectively and ns is non-significant
Sl 55, Sas (ol —ole Ol il S  odsl s gLl 4 ax 5 L
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