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Table 1. Physico- chemical soil properties of experimental field
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Table 2. Analysis of variance (MSS) for some agronomic traits of chickpea affected by different levels of nitrogen,
irrigation and defoliation
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Cbls p p Ll s als 3 ;Slos alw Leaf 415 o o FEIVEN S i @bs
Harvest index Lo Seed yield Stem weight weight 100seed . Seeds/plan o S.o.v
Bio. Yield ) Pods/plant d.f
weight t
ns
51.85 " 9703.6 ™ 109.9 4194.7" 5.86 " 30.83 ™ 557" 12,94 2 Sk
Block
841.39 160139.6™ 4453™ 41311 1667.2* 20210 185.55" 379.25™ 2 0397
Nitrogen
34.02 3201.3 147.7 1035 6.97 62.86 17.47 16.12 4 b=
error
. s o - o . - ()
937.26 311099.5 59953.3 58612 3461.6 173.39 ™ 891.80 996.34 2 S
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- *ox * o~ . Tst -oq s
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ns :Non-significant, *and **: Significant at « = 0.05 & « = 0.01, respectively.
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Table 3. Mean comparison of chickpea agronomic traits affected by nitrogen, irrigation and defoliation
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nitrogen g s
40.75a 308b 124.5b 126.3b 28.94c 25.18 14.21b 16.11b 30
34.84b 311b 115.8c 131.4b 30.95b 23.46 13.88b 15.32b 75
32.33c 413a 135.7a 181.1a 40.33a 21 17.55a 20.7a 150
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33.21b 253c 83.2b 115.1c 24.0c 21.6 10.11c 12¢ flowering eul8
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Flowering and podding
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Defoliation (%)  ols3S
29.26¢ 255d 73e 130.6¢ 28.4d 19.71c 11.17d 12.72d 100
37.91ab 302c 112.4d 120.8¢c 27.9d 22.5b 13.45¢c 15.31c 75
37.16ab 366b 137.8c 153.6b 31.9¢c 23.11b 16.52b 18.58b 50
39.52ab 361b 144.8b 150.4b 34.8b 27.16a 16.29b 18.33b 25
36.01b 436a 158.6a 176.0a 43.8a 23.55b 18.64a 21.93a 0

Al e Sy gy e )0 I g BT WBL STls glalosiz aejl Lelul g 20 S ie B S JBlas s sl Sl
Means within each column with a letter in common are not significantly different at a= 0.05 using Dancan Multiple Range Test.
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Table 4. Mean comparison of chickpea agronomic traits affected by nitrogen and irrigation
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Bio. Yield(g m?)  Seedsyield(gm? Stemweight(g m?) Leaf weight(gm?)  Pods/plant Nitrogen(kg ha™)
209.6 e 79.32¢e 82.2f 21.25¢ 991e ‘5‘5” 30
Flowering
3708¢ 1712a 135.1d 30.93d 17.66 b i (G
Flowering&podding
3446 ¢c 123 ¢ 161.6¢ 34.62c 15.06 ¢ fﬁ
u
196.5e 60.95 f 94.4f 22.13g 7.82f SMK 75
Flowering
303.5d 1213¢ 114.6e 25.91f 14.13 cd i (G
Flowering&podding
4355b 165.1a 185.1 44.78b 19.70a ﬁ”’ﬁ
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353.3¢ 109.4d 168.7bc 28.67e 1261d el 150
Flowering
419.7b 150.8b 164.0¢ 4762a 19.90a (BB 5 25
Flowering&podding
467.1a 146.8b 210.6a 44.75b 20.15a fli
u

5,5 (55l sime BN duoyo iy s 0 (Gl slarelsaiz ygesl wlul p ciies (ygiw Ho 50 S ytie B SO JBlas gl)ls a5 ole Sl
Means within each column with a letter in common are not significantly different at « = 0.05 probability level using Dancan Multiple Range Test.
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Table 5. Mean comparison of chickpea agronomic traits affected by nitrogen and defoliation
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Table 6. Mean comparison of chickpea agronomic traits affected by irrigation and defoliation
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Table 7. Correlation between traits in chickpea under nitrogen, irrigation and defoliation
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Introduction

Chickpea (Cicer arietinum L.), an annual with indeterminate growth habit, is one of the most important
food legumes. Loss of foliage due to leaf diseases or environmental hazards are prevalent for many crops.
Such loss of foliage affects the yield and also the carbohydrate and protein status of leaves and seeds. The
source-sink relationship change during growth stages. Few factors including nitrogen fertilizer and water
influence this relationship. This experiment was conducted in order to study the effects of nitrogen fertilizer,
supplementary irrigation and defoliation on yield and yield components of chickpea.

Materials & Methods

The experiment was conducted as split-split plot based on randomized complete block design with three
replications in research farm of Faculty of Agriculture, Ferdowsi University of Mashhad, Iran in 2012. Main
plot was nitrogen fertilizer including 30, 75 and 150 kg N/ha and sub-plot was irrigation regimes including
full irrigation, supplemental irrigation at flowering and supplemental irrigation at flowering and seed filling
stages. Defoliation including 0, 25%, 50%, 75% and 100% was considered as sub-sub plot. Leaf and stem
dry weight, seed yield, biological yield, pod number per plant, grain number per plant, 100 grain weight and
harvest index were all recorded.

Results & Discussion

The results indicated that all traits excluding harvest index were higher in 150 kg N.ha treatment
compared to other levels of nitrogen. Nitrogen rate of 150 kg.ha produced the highest grain yield (135.7
g.m?). The highest harvest index (40.7%) was obtained at 30 kg.ha N treatment. Full irrigation and
supplemental irrigation at flowering and poding stages with average grain yield of 146 g.m? were higher
than supplemental irrigation at flowering (83 g.m). Supplemental irrigation at flowering and poding stages
showed the highest harvest index (41.2 %). The highest biological yield was obtained from 150 kg N.ha'
(413 g.m™) and full irrigation (415 g.m™). Nitrogen rate 75 kg.ha™* at 0% defoliation (control), resulted in the
highest seed yield (177 g.m?). The lowest seed yield (58 g.m?) was obtained from 75 kg.ha? nitrogen
treatment and complete defoliation. By increasing of N fertilizer application, the negative effects of
defoliation in some traits such as pod number and seed and leaf weight decreased. In 30 and 75 kg.ha*
nitrogen treatment, 100% defoliation decreased pod number to 50%, but this was 20% in 150 kg.ha?
nitrogen treatment. Full irrigation with 0% defoliation produced the highest (196 g.m) and supplemental
irrigation at flowering stage with complete defoliation the lowest (56 g.m?) grain yield. Defoliation
decreased the most of mentioned traits significantly. Complete defoliation decreased grain and biological
yield to 46% and 56%, respectively compared to the control. The lowest harvest index (29%) was obtained in
complete defoliation. All of traits including pod number, seed number, harvest index and biological yield had
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positive and significant correlation with seed yield. Biological yield (83%) had highest correlation with
yield.

Conclusion

Generally, defoliation decreased grain yield. However, application of nitrogen fertilizer at low levels
could decrease the negative effects of defoliation. High N application improved the ability of plant to
compensate the leaves that removed grain yield in treatments of full irrigation and supplementary irrigation
at flowering and depoding stages was equivalent, therefore under water deficit condition, supplementary
irrigation at flowering and podding stages recommend.
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