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Fig. 1- Average rainfall and temperature of Nagadeh city in 2013-2014
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Table 1- Physical and chemical characteristics of the soil
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1- Bacillus lentus
2- Pseudomonas putida
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Table 2- Analysis of variance (mean of squares) on quantitative and qualitative yield of chickpea affected by different
intercropping patterns with barley and fertilizer type

> BYE dlaxs > Aild dlaas o § 3 MO 4D
4, / J T 3 Slos O 9 M2y
Ol pudS 2lho 7 & Y BINCL ot APUNNCINS ails
oo ¥ 1000 - seed , SPe
SOV df Number of — Number of weight Seedyield o ological yield  Percentage of
pod per plant seed per pod gicaly protein seed
"_'&5_ 2 3.94 s 0.051™ 211.66 " 982.81™ 13155.31" 1.74 s
Replication
(C) cuss o
Cropping 4 149.85 ™ 0.005"s 9209.85 ™ 33454.60"" 341438.55 " 19.91*
pattern (C)
(F) d 3 41.69 ™ 0.141™ 995.79 10008.86™" 111633.64 ** 21.59 "
Fertilizer (F)
CxF 12 1.82"s 0.007"s 80.94 ns 497.59"s 5497.43 s 0.821"s
Uas
38 1.61 0.008 83.59 340.32 2992.12 1.49
Error
Ol g o
C.V (%) - 7.62 7.51 4.10 13.17 12.10 6.32

ol 22 y3 K Jlasol gaws 53 I sine OS] gg ¢ I sime W] pae oaimd L5 Losp 4 *F (NS
** and "s: are significant at 1% probability levels and non-significant, respectively.
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Table 3- Mean comparisons of quantitative and qualitative yield of chickpea in barley intercropped pattern
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. Number of pods ~ 1000-seed weight ~ Seed yield Biological yield o
Cropping pattern per plant © (.m?) (.m?) Seed protein (%)
oAl cud 20.40 & 263.17¢ 220.75¢ 716.16° 17.21¢
Pure culture
3959 23y ) + g i, ) 11.79°¢ 186.50 ¢ 78.91¢ 260.25¢ 20.332
1-row chickpea + 1-row barley
3959 a3, ¥t g2 &3y ¥ 15.64 " 214.42°¢ 135.42° 456.83° 20.27 2
2-row chickpea + 2-row barley
S ; 220.25¢
3959 3,V + g2 3,2 15.55b 112.33¢ 352.67°¢ 18.97
2-row chickpea + 4-row barley
30 3, v &3, 19.81° 229.58" 149.83° 474.25" 19.68"

4-row chickpea + 2-row barley
35,105 a0y g Jlesn] prdaw p3 S5 fygejl (bl g (gyld dxe OS] iz ol g gt > Syt g ) lanSile™
*Means with different letters in a column and for each component are not significantly different based on Duncan’s test p<0.05.
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Table 4- Means comparison the effect of fertilizer on quantitative and qualitative yield of chickpea with barley

. e e e . . i . 38des o)
> dgr > AME dlaxs VS > Aild s &> )3 59 &> 3 Slos 5oy als o3
Fertilizer Number of pods  Number of seeds 1000 -seed Seed yield =9 _5** ‘-"“"’5’_"3
per plant per pod weight (g) (g.m?) Biological Seed protein
yield (g.m?) (%)
(42L3) 255 5,2, e 14.68 ¢ 1.05¢ 212.93° 104.60° 339.53° 17.79°¢
Control (No fertilizer)
) 295 16.08 © 1.20° 226.87 2 142,53 " 450.66 19.22°
Biofertilizer
d"""‘“’ ’?f_ 17.18° 1.22b 219.80 P 145.33 b 479.10 P 19.45Y
Chemical fertilizers
a2 § 355 + (2 leownd 398
Chemical fertilizers+ 18.61° 1.282 231,532 167.74° 546.67 2 20.71°

biofertilizer

555 oy g Jlein pdaw p3 (4Sild ge5l Lol (gyld gxe BB i b (el g g b 4D S yiiia gy gyl (sl pSile™
*Means with different letters in a column and for each component are not significantly different based on Duncan’s test p<0.05.
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Table 5- Analysis of variance (mean of squares) on quantitative and qualitative yield of barley affected by different
intercropping patterns and fertilizer
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SOV T4 ) Number of Number of g Grainyield  Biological vield d
e df spikes per m2 seed per weight lological yie Seed
spike protein
"_’x_ 2 8278.20 ™" 0.950 ns 10.30 " 1769.267" 100466.51 " 0.036 "¢
Replication
(C) cuis’ 5501 4 11019.35 89.042 57.24 7635229 31893356 1.145™
Cropping pattern (C)
(F) 4 3 6849.12 ™ 61.533 ™ 38.21™ 43377.79" 82542.15™ 0.930 ™
Fertilizer (F)
CxF 12 93.503 s 2.242 s 0.64 "s 393.16"¢ 4580.34 " 0.264 "
s
38 401.46 1.827 1.64 563.24 3656.74 0.180
Error
. , b .
S e ps - 5.41 6.27 3.96 9.06 472 3.68
C.V (%)
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** and "*: are significant at 1% probability levels and non-significant, respectively.
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Table 6- Means comparison of quantitative and qualitative yield of barley in intercropping pattern whit barley
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Number of seed per J (9.m?) (g.m?) protein
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u . n’os
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2959 83T + g2 A3yt 373.83" 21.00° 31.62 266.67 b 1242.00° 1162
2-row chickpea + 4-row barley
90 a3y L g2 S, ¥ 351.58° 20.67° 30.60 ¢ 237.33° 1180.17¢ 11.42°

4-row chickpea + 2-row barley
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*Means with different letters in a column and for each component are not significantly different based on Duncan’s test p<0.05.
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Table 7- Means comparison of effect of fertilizer on quantitative and qualitative yield of barley whit chickpea
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Fertilizer Number of  Number of weight Grain yield Biological yield Seed protein
spikes per seed per @ (g.m?) (g.m?) (%)
m spike
(48Ld) 255 25,5 o 341.20¢" 19.33¢ 30.33°¢ 215.90¢ 1187.53°¢ 11.16°
Control (No fertilizer)
i 368.53" 20.73°¢ 31.89° 272.67° 1269.20" 11.492
Biofertilizer
cstlons 355 378.47% 21.80° 33.0832 296.33° 1308.40° 11.632
Chemical fertilizers
s 395 + (o2 leow 355 70
391608 24,128 34.033 345.034 1364.00 @ 11.738

%50 Chemical fertilizers+

biofertilizer
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*Means with different letters in a column and for each component are not significantly different based on Duncan’s test p<0.05.
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Introduction

Intercropping as a method of sustainable agriculture is defined as the simultaneous growing of two or more crops
during the same season on the same area of land. Intercropping compared with monoculture has many advantages
including the more efficient use of resources (water, nitrogen, and radiation), enhances yield quality, prevention of
soil erosion, and reduced incidence of insects, diseases, and weeds. Javanmard et al. (2012) studied the agronomical,
ecological and economic evaluation of wheat- chickpea intercropping under rainfed condition of Maragheh reported
that the highest pods number per plant, seed number per plant, seed yield of chickpea and spikelet number per spike,
grain number per spike, grain yield, protein content, and protein yield were obtained in the sole crops. This research
aimed to study the effects of different fertilizers (biological, chemical, integrative) and intercropping of barley with
chickpea on their yield and qualitative traits.

Materials and methods

This study was carried out with a factorial design based on Randomized Complete Block Design with three
replications and 24 treatments in Nagadeh, Iran during the growing season of 2014-2015. The first factor included
six intercropping patterns consist of 1-row chickpea + 1-row barley, 2-row chickpea + 2-row barley, 4-row chickpea
+ 2-row barley and 2-row chickpea + 4-row barley and monocropping of each crop and the second factor was
included control (no fertilizer), 100% chemical fertilizers (NP), biofertilizers and biofertilizers +50% chemical
fertilizers.
Barley was harvested when spike turned brown and chickpea was harvested when the first pod of the plants fully
matured. Field data were collected by cutting 10 plants randomly from each plot and yield component of each plant
was considered as the average for each plot.
Analysis of variance had been done by using SAS 9.4 software was performed for studied parameters. Means were
compared with LSD at 5% probability level (p < 0.05).

Results and discussion
Results showed that intercropping patterns had a significant effect on all of the mentioned traits except the
number of seeds per pod of chickpea pea. There was no significant interaction effect between intercropping pattern
and fertilizer. The maximum and the minimum grain yield and biological yield of chickpea were obtained at
monocropping and row intercropping (1-row chickpea + 1-row barley), respectively. In addition, the highest and the
lowest grain yield and biological yield of barley were obtained from monocropping and 1-row chickpea + 1-row
barley, respectively. Also, the effect of fertilizer was significant on all traits of both crops. The highest seed yield
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and biological yield of chickpea were achieved in the combined usage of fertilizers with 104.60 and 339.53 g.m?
and the maximum grain yield and biological yield of barley were obtained in use of integrated application fertilizers
with 215.90 and 1187.53 g.m?, respectively. The highest and the lowest grain protein of barley and chickpea were
obtained in the combined usage of fertilizers and control (no fertilizer), respectively.

Calculation of LER revealed that the maximum value (1.34) was calculated for 2-row of barley + 2-row of chickpea
with biochemical fertilizer, respectively. Intercropping improved land use efficiency up to 34%, compared with
monocropping.

Conclusion

According to the results of this experiment, the highest grain yield for both plants (chickpeas and barley) were
achieved in monocropping. However, the lowest grain yield of chickpeas and barley were obtained in intercropping
patterns with ratios of 1:1, respectively. The higher grain yield of mono-cropped may be due to the fewer
disturbances in the habitat in a homogeneous environment under monocropping systems. In the condition of
application biofertilizer, more nutrient accessibility led to an improvement in the yield of chickpeas and barley.
Results indicated that application of biofertilizers enhanced the grain and yield components. Among treatments, the
combined usage of fertilizers (%50 chemical fertilizers+ biofertilizer) showed a greater increase in studied traits
than individual consumption. The positive effect of biofertilizer may result from its ability to improve the
availability of nitrogen, phosphorus and other nutrients especially under limited irrigation of the soil which causes
decreasing on the nutrient's availability.
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