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Depth (cm) Texture  Clay (%)  Silt (%)  Sand (%) TNV (%) EC (ds/m) pH
0-30 =, Clay 60 34 6 30 1.1 7.6
30-60 o, clay 56 35 9 34 1.3 76
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Table 2. Chemical properties of soil
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Soil depth  Organic C Total N S P K Mn Fe Zn Cu
(cm) (%) (%) (%) (mg.kg™) (mg.kg™) (mg.kg™) (mg.kg™) (mg.kg™) (mg.kg™)
0-30 0.9 0.08 0.03 10.4 430 6.8 6.1 0.41 1.04
30-60 0.6 0.06 0.02 8 390 4.6 5 0.14 0.75

y- Total Neutralizing Value
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Table 5. Mean comparison effect of cultivar and biofertilizers on studied of RWC, RWL, Chl-b, catalase and
Peroxidase of chickpea under dryland condition Peroxidase

. LT . WGl IRV O
s lgimo o b Judg s ’ . R
3 S § O _ - _ R _ _ PY-RKY 5G) aids 5G)
) 3 095 Sy o By tbycamssl s g oS oleo) 30 31 Jgogi 2 4oy Jgegi
. (p5 » (5
Cultivar Bio fertilizer (w2,9) (we,0) (5 oobo Catalase Peroxidase
o, o, -
RWC (%) RWL (%) Chl-b (mg/g) (nmol/min/g) (nm/min/g)
Control s .l pas 55.41b 42770 1.433% 0.076% 0.067°
Biosuperphosphate «lis ;s 56.60% 36.63%® 1.431° 0.066° 0.063°
Ty BioSUIPhUF ysilgeuss: 54,360 36.10° 1.5322 0.058¢ 0.058°
Bivanij
Rhizobium ss.s5:, 51.50% 34.85° 1.469"¢ 0.061¢ 0.0531
Mycorrhiza ;, <. 62.122 32.31% 1.4745 0.062°¢ 0.056°
Control s, pas 57.65% 31.15% 1.428¢ 0.076% 0.072
Biosuperphosphate «lis ;s 59.52% 32.68™ 1.483% 0.059% 0.062%
I51 .
A; ; ; BioSUIPhUF ysilgeuss: 48.69° 27.27° 1.501% 0.060¢ 0.059%
Rhizobium eses5 56.02b 34.65 1.506% 0.062¢ 0.049¢
Mycorrhiza 5, <. 48.55% 35.80° 1.463%€ 0.062° 0.058°

ol do 0 iy Sl mhaw o ls gixe S| 8925 pac dljie 4 gt o 50 alie By, 09>
Same letters in each column indicate of non-significant difference in 5% level.
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Table 7. Mean comparison for effect of cultivar and salicylic acid on studied Chl-b, Chl a/b, Catalase and Grain yield
of chickpea under dryland condition

5 SerliI L ! e /b by S M o
) ol s ) ) a/b Jub . . (LSe35 sks)
Cultivar Salicylic acid (e e 2 05 o) Chl a/b (5 2 4530 2 Jgogil) Grain yield
Chl b (mg/ml) Catalase (nmol/min/g) (kg/ha)
28 pae 1.42° 0.805¢ 0.069° 1539°
control
e Nyashee i 1440 11718 0.063" 1626°
Bivanij 0.5mM
Myashee S 152 1.0840 0.063° 1387¢
1mM
28 pae 1.46 0.741° 0.068° 1232¢
o control
ol .
Mo e o be a b c
1.43 1.203 0.064 1332
Azad 0.5mM
Mseen S 1,53 1.133% 0.059¢ 1180
1mM

Same letters in each column indicate of non-significant difference in 5% level.
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Introduction

Chickpea is one of the valuable pulses and rich source of protein. In most years, in west of Iran, the
amount of rainfall is low and the distribution of rainfall is not suitable. In many cases, rainfed lands are
affected by drought stress. On the other hand, most rainfed lands have low fertility, especially in nitrogen
and phosphorus nutrients. In higher plants, salicylic acid applied to reduce the dangerous effects of drought
stress. Different varieties of chickpeas show different responses to environmental changes. This experiment
was carried out in order to investigate the effect of salicylic acid and biofertilizers on the physiological
characteristics of two chickpea cultivars.

Materials and Methods

This experiment was done in factorial based on randomized complete block design with three
replications in Kermanshah under rainfed conditions in the 2016. Kermanshah is located at an altitude of
1319 m of sea level (Latitude: 34°21' N and Longitude: 47°9" E). Experimental treatments included two
chickpea cultivars (Bivanij and Azad), foliar spraying of salicylic acid (non-application, 0.5 and 1 mill molar
concentrations) and biological fertilizer (non-application of biofertilizers, bio-superphosphate bacteria
(Pseudomonas+Enterobacter), biosulfur bacteria (Thiobacillus spp.), a rhizobium bacterium
(Mesorhizobium ciceri), and mycorrhiza fungus (Rhizophagus irregularis). Each plot was six m? (four
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meters long and 1.5 meters wide) with 6 lines (density= 40 plants per m?, sowing line spacing= 25 cm,
sowing distance on each line= 10 cm and sowing depth= 7 cm). The sowing date was March 19. The studied
traits were relative water content, relative water loss, chlorophyll a, chlorophyll b, total chlorophyll,
chlorophyll a/b ratio, carotenoids, hydrogen peroxide, catalase and peroxidase enzyme activity and grain
yield.

Results and Discussion

Foliar spraying of salicylic acid and the application of biofertilizers increased the production of
hydrogen peroxide and decreased the activity of catalase and peroxidase enzymes. The highest catalase
activity were obtained in Bivanij cultivarxnon-application of salicylic acid, Bivanij cultivarxnon-use of
biofertilizer, non-application of salicylic acid and the lowest catalase activity were obtained in Azad
cultivarxone mM salicylic acid, Bivanij cultivarxbio-superphosphate and one mM salicylic acidxbiosulfur
application. The highest and lowest peroxidase activity were obtained under non-application of salicylic
acidxnon-application of biofertilizer and one mM salicylic acidxrhizobium application, respectively. The
highest relative water loss (RWL) was obtained in Bivanij cultivarxnon-application of biofertilizer, while the
lowest RWL was observed in Azad cultivarxbiosulfur application biofertilizer. Relatively, the content of
chlorophyll a, chlorophyll a/b, total chlorophyll and carotenoids increased with the application of
biofertilizers. Bivanij cultivar had a higher grain yield than Azad cultivar. In both Bivanij and Azad varieties,
the highest grain yield was obtained from the use of rhizobium and mycorrhiza biofertilizers. The highest
grain yield (1626 kg.ha) was observed from the application of the concentration of 0.5 mM of salicylic acid
and rhizobium biofertilizer. In both Bivanij and Azad varieties, the highest catalase activity was observed
due to non-use of salicylic acid and non-application of biofertilizer.

Conclusion

In general, at all three levels of salicylic acid, the highest peroxidase activity was observed in the
absence of biofertilizer application. It is possible that biofertilizers reduce both nutrient deficiencies and
drought stress, thus reducing peroxidase activity. In general, in this experiment, in terms of grain yield and
physiological traits affecting grain yield, between the cultivars, native Bivanij cultivar, among the salicylic
acid levels, the concentration of 0.5 mmol and among the biofertilizers, rhizobium biofertilizer were superior
treatments.
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