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ABSTRACT

One of the ways to achieve sustainability in farming systems is to use the potential of beneficial microorganisms for
improving crop growth and reducing the use of chemical fertilizers. So to evaluate the response of yield and yield
components of two chickpea cultivars to mesorhizobium and mycorrhiza under different levels of nitrogen starter
fertilizer, an experiment was conducted as factorial based on randomized complete block design with three
replications in spring-summer of 2015 at Agricultural Research Station of Bu Ali Sina University. Factors examined
were included mesorhizobium (inoculated and no inoculated), mycorrhiza (application and no application) and
nitrogen starter fertilizer (0, 30 and 60 kg N ha™). In this study two chickpea cultivars (Hashem and Azad) were
investigated but analyzed separately. The evaluated traits included the number of pods per plant, pod weight, seed
weight, seed yield, biological yield and harvest index. The results showed that maximums of grain and biological
yields in Hashem cultivar (2013.46 and 5341.3 kg/ha respectively) were achieved in application of two biofertilizers
simultaneously with the application of 30 kg N ha™* similarly in Azad cultivar the maximums of grain and biological
yields (2283.6 and 4042.8 w kg/ha respectlvely) were achieved in application of two blofertlllzers simultaneously
with the application of 60 kg N ha™ but there was not a significant difference with 30 kg N ha. According to the
results separate or simultaneous (emphatic) application of studied biofertilizers can lead to reduced use of nitrogen
starter fertilizer by 50% in two studied chickpea cultivars.

Keywords: Azad, inoculation, seed weight, Hashem.
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Table 1. Physical and chemical characteristics of the experimental soil

Sample EC o.M N P K .
Year depth (cm) (ds/m) pH @) o) Soil texture
2015 0-30 0.95 78 052 0.03 13 159 Loamy
Sandy
ol o3, 3950 bud o) Sldo il ly 4325 Y Jgu
Table 2. Analysis of variance for measured traits of Hashem chickpea cultivar
SOV df Pod number  Grain number Pod 100Grain Biological Grain Harvest
e per Plant per Pod Weight Weight Yield Yield Index
Block 2 138.51" 0.00 785.23" 19.877 537120.27" 19150.66 49..25
Bacteria (B) 1 112.07" 043" 12219.46™ 15.21" 3821620.97"  432466.25™ 14.06
Mycorrhiza (M) 1 260.24™ 0.09™ 2775.06™ 13.66" 8419102.46™  368030.28™  190.16™
Nitrogen (N) 2 189.64™ 0.05" 963.69" 5.04 2162419.99” 629436 49.92
BxM 1 3.49 0.00 197.95 0.54 275126.62" 154084.92" 1.54
BxN 2 100.48™ 0.01" 0.68 0.38 746926.72" 173640.54" 6.67
MxN 2 19.65" 0.00 5.74 1.39 190247.45" 35927.33 12.98
BxMxN 2 21.02" 0.00 187.87" 0.78 159031.85" 180725.46 5.02
Error 22 2.77 0.00 33.59 2.32 38625.04 33748.51 19.40

CV (%) 5.18 6.20 5.23 5.57 9.68 11.26 11.19

*, **: Significantly differec at the 5 and 1% probability levels, respectively. oy ) 50 Jlisl maw ;o o pae i @
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Table 3. Interaction between mycorrhiza, mesorhizobium and starter nitrogen on agronomic characteristics of
Hashem chickpea cultivar

Treatment Nitrogen Starter Pod number Pod Weight Biological Yield Grain Yield
M. ciceri G. mosseae (kg/ha) per Plant (g/plant) (kg/ha) (kg/ha)
0 12.72" 6.09¢ 2860.1" 1126.3°
Absence 30 15.43° 6.57¢ 2894.6° 1314.7%
Absence 60 22.04: 7.73: 4099.4;de 1702.5%°
0 17.63 7.84 4034.2% 1388.7°%
Presence 30 21.49° 8.76° 4408.3° 1715.1%°
60 24.8° 9.13° 4839.7° 1878.8®
0 15.43¢ 9.57% 3778.7° 1533.5™
Absence 30 19.84: 10.26?’ 4339.1Cg 1817.9“:
60 19.28% 10.72% 4217.7° 1682.3%°
Presence 0 18.35° 10.48% 4243.0 1436.9%°
Presence 30 26.45° 11.15° 5341.3° 2013.4°
60 25.35% 12.36° 5126.3* 1957.5°

Al Kaen b gl g BB (gt o 40 S i B> glils sla Sl
Different letters express significant differences at P < 0.05 within each column.

3T o) 9955 8y gy lao iyl &35 ¥ Jgur
Table 4. Analysis of variance for measured traits of Azad chick pea cultivar

SOV df Pod number  Grain number Pod 100Grain  Biological Grain Harvest
T per Plant per Pod Weight Weight Yield Yield Index
Block 2 46.86 0.03 1862.64" 17.79 295608.90 48739.64 20.89
Bacteria(B) 1 0.50 0.70 23270.47" 71317 57545120 1214877.90" 398.74"
Mycorrhiza(M) 1 225.15™ 0.22" 5284.32" 24.61 772356.81"  749316.32"  70.56
Nitrogen(N) 2 625.88™ 0.07 1835.27" 10.04 760752.88™  235741.48" 22.58
BxM 1 2.52 0.00 1743.67" 15.98 5613.25 3460.77 1.84
BxN 2 167.59™ 0.00 11.29 0.12 91657.66 726.71 7.52
MxN 2 0.46 0.00 70.95 0.03 19160.27 34311.15 5.26
BxMxN 2 112.43" 0.00 129.16 0.05 88172.29" 35282.04" 2.50
Error 22 34.30 0.05 512.97 6.68 25340.18 11733.88 101.31
CV (%) 15.36 18.94 15.66 9.29 10.35 19.67 19.64
*, **: Significantly differec at the 5 and 1% probability levels, respectively. aoy0 ) 50 Jlaisl e (ol poe i i 4
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il 08, 9955 )3 &l jled p ()59 05 5 pemgi e (MSen ) 5B
Figure 1. Interaction between mesorhizobium and nitrogen starter on grain humber per pod
in Hashem chickpea cultivar
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Figure 2. Interaction between mycorrhiza and mesorhizobium on pod weight of Azad chickpea cultivar
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Table 5. Interaction between mycorrhiza, mesorhizobium and starter nitrogen on agronomic characteristics of Azad
chickpea cultivar

— Treatment Nitrogen Starter Pod number per Biological Yield Grain Yield

M. ciceri G. mosseae (kg/ha) Plant (kg/ha) (kg/ha)
0 13.37" 3001.5° 1294.0°

Absence 30 16.95°" 3109.8° 1496.4"
Absence 60 22.51‘;"i 3482.72” 1605.46;”
0 15.39% 3263.8™ 1530.7*
Presence 30 20.04> 3447.0%° 1764.9%
60 25.7 3687.0%* 1847.2%°
0 14.45% 3202.4™ 1636.1%°
Absence 30 20.54%¢ 3456.9%° 1863.5%°
Presence 60 18.99"¢ 3618.3% 1939.6%°
0 16.98° 3349.1 % 1902.0%°

Presence 30 22.65% 3839.5%® 2118.3®

60 21.07° 4042.8° 2283.6°

WL K 0en b gyl goe B (g po 50 S e B> sl sla ) Sl
Different letters express significant differences at P < 0.05 within each column.
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Table 6. Correlation between measured traits in Hashem cultivar
Pod number Grain number Pod 100Grain Biological ~ Grain  Harvest
per Plant per Pod Weight Weight Yield Yield Index

Pod number per Plant 1
Grain per Pod 0.52” 1
Pod Weight 0.50" 0.847 1
100Grain Weight 0.32 045~ 0.60" 1
Biological Yield 0.737 0.717 0.78" 0.497 1
Grain Yield 0.747 0.597 0.617 0.36” 0.79” 1
Harvest Index -0.01 -0.22 -0.29 -0.19 -0.38" 0.23 1

*, **: Significantly differec at the 5 and 1% probability levels, respectively.

Aoy ) g0 Jloisl mdas )8 ls S s 5 4y s
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Table 7. Correlation between measured traits in Azad cultivar

Pod number  Grain number Pod 100Grain Biological Grain
per Plant per Pod Weight Weight Yield Yield Harvest Index

Pod number per Plant 1
Grain per Pod 0.33" 1
Pod Weight 0.14 0.42" 1
100Grain Weight 0.28 0.32 0.537 1
Biological Yield 0.54” 0.44” 0.437 0.28 1
Grain Yield 037" 0.54™ 0.43™ 0.407 0.59™ 1
Harvest Index 0.09 0.35 0.22 0.29 0.02 0.817 1

*, **: Significantly differec at the 5 and 1% probability levels, respectively.
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