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Table 1: Physico-chemical properties of the soil used in the experiment (0-30 cm depth)

Slade dastin
Amount Characteristic
1.19 G p o) (oSl culoe
Electerial conductivity (dS/m)
. oH
98 (2,0) oXigh s olge
Self-neutralizing material (%)
Organic carbon (%)
0.07 (2o,0) IS (355 755
Total nitrogen (%)
134 (Ogeden 5 o) L JB jaud
Auvailable phosphorus (ppm)
356 (Ogalee 5o Cond) Qi BB ply
Auvailable potassium (ppm)
15 (%2,3) )
Clay (%)
64 (2o,0) Y
Silt (%)
21 (22,0) awls
Sand (%)
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Table 2: Analysis of variance of the effect of drought stress on some physiological and biochemical characteristics in different cultivars of bean

Slas o £goome am o
Sum of squares g Syt alio
G, dld 59 als 39 Js Ol iy 05 g ,ls b Jids, 8 a Judg,l8 ‘-ggf) Source of variation
Grain weight in plant  Grain weight Phenol Proline Protein Chlorophyll total Chlorophyll b Chlorophyll a
26.77% 0.86™* 40.62%* 682.65 112.16%* 6.58"* 0.14%* 0.20%* 3 ~
Cultivar
112.14% 0.29% 183.84" 10791.63* 77.42% 1.18* 0.20" 0.11% 2 A
Stress
13.65* 0.39° 11.94%* 2043.00* 66.10"* 1.64%* 0.23" 0.13* 6 )X 5
Stress x cultivar
0.058 0.02 3.60 80.7 15.08 1.06 0.09 0.16 23 >
Error
23.15 485 6.54 7.05 2.04 17.03 18.55 8.8 - (30,3) Syl o 12
CV%

bl oo 1Y 970 Jloixl mhaws 10 o9 jlo cixe o g i g 5
*and **: Significant at the 5% and 1% probability levels, respectively
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Table 3: Slice analysis of variance of interaction effect of bean cultivars and stress levels on some physiological and biochemical characteristics

Sla o ggomo
Sum of squares soliT as o U5 gl
J Olan T3y J5 ddsss b Jeds,l5 a by ks df Stress levels
Phenol Proline Protein Chlorophyll total Chlorophyll b Chlorophyll a
10.54% 2267.3** 4520 3.812% 0.26%* 0.11%* 3 ol
T1
11.51% 456.80° 51.68" 367% 0.07* 0.09° 3 bgie 5
T2
30.50% 2.37 122.20** 0.74% 0.04* 0.04* 3 Db i
T3
MbLS“ JAl 9 7.0 JLW‘ C.E.w 99 o9 )‘QL_;;.LQ a)léhgl.su).:.é o P 9 % NS

ns, * and **: Non significant, significant at the 5% and 1% probability levels, respectively
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Table 4: Mean comparison interaction effect of the bean cultivars and drought stress levels on some physiological and
biochemical characteristics

Slayye 2Sile
Mean of squares . .
. s oo iy - R b . a L ) (gi‘“’"
DBy yo S Gig LI G)9 s Oeds e I by ks Jebsyls Jebsyls Cultivar Drought
Grain weight Grain L -~ Chlorophyll  Chlorophyll  Chlorophyll
. . Phenol Proline Protein
in plant weight total b a
4.67° 0.26° 3.22° 38.69° 28.96° 1.16° 0.41° 0.94° s Ll
Green bean
7.92% 0.90? 2.69° 69.65? 27.92° 0.66° 0.27¢ 1.06% =7 bl
Romano bean ol
479 0.31° 269" 7093  29.16° 1.56° 043 0.88° o8 by Control
Red Kidney bean
4.7° 0.36° 4972 70.40° 29.95% 2.20% 0.68% 1.122 ch Log!
White bean
2.7 0.43% 5.09° 88.69°  35.42° 1.56° 0.37° 0.97% e )
Green bean
58 0.76° 6.23° 7437°  29.78° 1.11° 0.24% 1.01° =7 !
Romano bean bawgie 5
313 0.50° 4.72° 8554° 3554 0.60° 0.18° 0.87° 5058 ! Mild stress
Red Kidney bean
1.74° 0.24¢ 7.212 90.08° 31.88° 2.222 0.342 1.122 Ly
White bean
1.09% 0.34* 9.66° 104.972 42.912 1.18% 0.34° 0.89° s Lng!
Green bean
1.25° 0.35° 921"  10418*  36.88" 073 0.28® 0.87° o7 bl
Romano bean QD
15 0.24° 627°  105.01*  42.71° 0.65° 0.20° 0.83° 5058 ! Severe stress
Red Kidney bean
0.96° 0.19? 10.512 105.41°2 36.04° 1.19% 0.35° 0.95° Ly!
White bean
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Data with similar letters are not significant at 5% level
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The Effect of Deficit Irrigation on Yield and Physiological Traits of Bean Cultivars
Davoodi', S. H., Rahemi-karizaki?*, A., Nakhzari-moghadam?, A. and Gholamalipour Alamdari*, E.
Abstract

Drought is a serious problem for production of crops such as bean which is sensitive to this stress. In order to evaluate
the effect of drought stress levels on physiological traits on bean cultivars, a factorial experiment in completely
randomized design with three drought stress levels including after podding i.e. full irrigation as the control, slight water
stress (30% water depletion of filed capacity) and intensive water stress (70% water depletion of field capacity) and
four cultivars including White (Radan), Red (Azarshahr), Green (Sanray) and Pinto (Saman) was conducted in green
house at faculty of agriculture, Gonbad Kavoos University, in mid-March 2014. In this experiment the traits of seed
weight, grain yield, chlorophyll, prolein, protein and phenol were measured. The results showed that drought stress of
last growing season was significant on all studied traits. Comparison means of cultivars in control level showed that the
lowest (0.66mg/g) and the highest (2.20mg/g) chlorophyll amount were observed in Red and White bean, respectively,
while the lowest amount of this trait in slight and intensive stress belonged to Pinto bean with 0.60 and 0.65mg/g,
respectively. Total protein amount was higher in stress condition; the highest amount belonged to Green bean
(42.91mg/g). The highest prolein amount in slight and intensive stress was observed in White bean with 90.08 and
10.51, respectively. The highest and the lowest seed yield were obtained in White and Pinto beans during intensive
respectively.

Keywords: Grain protein, Prolein, Chlorophyll, Podding
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