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The effect of drought stress on growth parameteres, photosynthetic factors,
content of protein, Na and K in shoot and root in two soybean cultivars
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Table 1. The effect of three irrigation treatments on chlorophylls a and b content
(mg/g fw) in two soybean cultivars. The values indicate Mean = SE; C, control

every day irrigation; 3-D, once in three day irrigation; 5-D, once in five day

irrigation
Cultivar Irrigation Chlorophyll a Chlorophyll b Chlorophyll a/b
13.92
+
C 0033 a 5.633+0.05 a 2471
Gorgan3 3-D 9.75 £0.042 c 4217+ 0063 c¢ 2312
5-D 9.311 % d 4214+0.056 c¢ 2.209
0.118
1142 +
+
C 0.114 a 5.268+0.032 a 2.167
e 8.332 +
Williams 3-D 0.096 a 3.615£0.186 c¢ 2.304
5D 8.348% d 3618+0085 c 2307

0.038
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Table 2. The effect of three irrigation treatments on growth factors in shoots and roots in two
soybean cultivars. The values indicate Mean + SE; C, control every day irrigation;
3-D, once in three day irrigation; 5-D, once in five day irrigation

Williams Gorgan 3
Parameters C 3-D 5-D C 3-D 5-D
0.095
Leaffrean, | 0213% L 0084% 01909+ 0078+ 0057+
. 0.004 * 0001 0007 0007  0.001
weight (g) 0.001
a d d a d d
-Leaf 0.055 =
dronght 0.056 0032 0029 70T 0032 0029
. a b b b c
weight (g) a
Leaf 158+ 042+ 269+ ald8 123+
+
specialares P01 o 000 007 x007 009
(cm?) c d C d
13.88 861+ 3333+ 822+ 894+
- +
(L‘g wea 30223 ih0 2 3 002 231
b b a b b
1928 1772+ 4472+ 1841+ 159+
- +
lfﬁe?ft ) 49'4—;2'52 +339 179 2.9 2.03 112
& b b a b b
25+ 225+ 275+ 225+
- + +
;ﬁlf;zfde 475 . 025 928 025 ° . O 025 025
b b b b

056+ 048% 1.19+ 0.063+ 045

-Stem fresh ~ 1.12+0.04 0.06 0.02 0.02 0.08 0.05

weight (g) a bc bc a b c
-Stem dry 0.17 0.097 0.095 0.167 0.107 0.09
weight (g) a b b a a b
Root 1395+ 10,6+ 13.68+ 1542+ 1431+ 11.95
0.97 1.1 1 2.16 1.86 +1.52
lenght (cm) N b b N N b

0398 0477+ 1.06 0836 0418+

-Root fresh ~ 0.18 + 0.09 +05 0.06 016 018 0.04

weight (g) a b b a . b
-Root dry 0.057 0.057 0.042 0.0911 0.085 0.057
weight (g) b b b a b b
-Nodule 0985 0703+ 198+ 0.723+ 0493
fresh 2142002 1601 007 003 01 003
weight (g) a b be a bc c
‘Nodule dry 0.563 £ 033+ 00256 0372+ 0.242+ 0.077%

. 0.03 0.09 +0.04 0.08 0.03 0.01
weight (g)

a b bc a b C




BB e g IS o 0 k4

(mg/g dw) S g, (glg dw) Jsloe sloaid e s kol Jlews aw JI-Y Jooo

Solel 555 e o D-5 (s Ll 59, aw 2 D-3 «(5,ll 55, ) vals C (Mean £ SE)
Table 3. The effect of three irrigation treatments on growth factors, content of
soluble sugars (mg/g dw) total protein (mg/g dw) and and Na® and K* (g /1000 g
dw) in shoot and root two soybean cultivars. The values indicate Mean + SE;
C, control every day irrigation; 3-D, once in three day irrigation; 5-D, once in five
day irrigation

Gorgan 3 Williams
Parameters C 3-D 5-D C 3-D 5-D
297.7 1839+ 213.1%
Leaf 194.1£0.02 203.1£0.3 0.01 0.01 002 212.9£0.04
b b b
Solution b b b
sugars 136.8 = 141.7 £ 210.1% 111.1£ 136.1+ 144.8 +0.02
) Stem 0.02 0.01 0.01 0.01 0.01 T
(g/1000 g b
dw) b b a c b
Root 162.2 2014+ 27277+ 111.1+ 1525+  239.6+£0.02
0.02 0.3 0.03 0.01 0.02 b
d b a c b
257.7 % 107.9+ 271.6+ 180.5 =
Leaf 3344147 35 0.85 0.82 15 11442
a e
c e b d
1217+ 543+ 92.7+ 68.9
+ +
Total Stem 1229% 1.1 0.48 0.56 041 0.39 3312047
. a d
protein a d b c
(g/1000 g 97. 9% 3155+ 4742 +
+ + +
dw) Root 97.9 £0.46 046 13 786t 1.1 0.95 3045+0.5
a b d
a d c
Nodul 147.1£0.21 4458 4293+ 85.55+ 5022+ 22.75+£0.32
a 0.2 0.22 0.31 0.28 f
d e b ¢
228+ 227+ 237+ 2.16 £
+ +
. Shoot ~ 27*008 7507 0.07 0.07 006 ~ 206*001
K" content a e
(/1000 g d bc bc d
1.06 £ 1.18 121+
+ + +
dw) Root 1.54 ; 0.05 0.03 003 004 1.045 03 1.13 I)0.02
b b b
0.109 = 0.113% 0.118
. Shoot 0.09+0.02 0.117+£0.3 0.05 0.07 0.09 0.119£0.09
Na® content a b a a a a
(/1000 g
0.382 % 0.382 % 0.458 = 0.36 £
+ +
dw) Root 0333001 7409 0.09 0.09 009 03942001
a ab
b ab ab b
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THE EFFECT OF DROUGHT STRESS ON GROWTH,
PHOTOSYNTHETIC FACTORS, CONTENT OF
PROTEIN, Na AND K CONTENT IN TWO
CULTIVARS OF SOYBEAN
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In this research, the response of shoot and root of two cultivars of soybean
(Glycine max L. cvs Gorgan 3 & Williams) to mild and severe drought was
evaluated in pot. Two weeks after of planting, three irrigation treatments including
every day (as control), once in three (as mild stress) and five days (as severe stress)
were used. The results showed that, stem dry weight, stem and root length, internode
number and leaf area were not different in mild and severe drought in two cultivars
significantly but the amount of soluble sugars decreased in leaf. The content of
chlorophylls a & b decreased in mild and severe stress in two cultivars. To increase
stress the amount of total protein decreased in root, shoot and nodule and this
decrease was more in Williams. K* content in shoot and Na* content decreased in

roots of two cultivars in comparison to control.

Key words: drought, soybean, growth, photosynthesis, ion, protein
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