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ABSTRACT

Drought stress due to water scarcity is one of the most important factors reducing bean yield. To investigate
the effect of irrigation cuting off and nitrogen fertilizer on the yield of pinto bean, a split-plot design was
used in a randomized complete block design with four replications in the research farm of Agricultural and
Natural Resources Campus of University of Tehran, Karaj, in 2018. The experimental treatments were
irrigation at four levels: full irrigation (control), irrigation cut off at vegetative stage (\VV4), irrigation cut off
at flowering stage (R1) and irrigation cut off in grain filling stage (R5) in main plots and nitrogen fertilizer
application at three levels: without fertilizer, 70 kg and 140 kg of nitrogen per hectare in sub plots. Results
showed that irrigation treatments significantly reduced plant height, pod / plant number, grain / pod, 100-
seed weight, grain yield and harvest index. Nitrogen fertilizer application had significant effect on all traits
except number of pods per pod. The average reduction in pinto bean yield was 12% at vegetative growth
stage (V4), 17% at flowering stage (R1) and 49% at irrigation stage (R5). The highest increase in bean yield
was 17%, observed in 70 kg N ha* and 9% obtained from 140 kg N ha! compared to no fertilizer application.
Therefore, it is recommended that 70 kg N ha! can reduce damages to pinto bean seed yield caused by
irrigation cuting off in Karaj & similar regions climate conditions.

Keywords: Biological yield, kosha pinto beans, number of pods, phenological stages, urea fertilizer.
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Table 1. Varience analysis (mean square) of the effect of irrigation cuting off and nitrogen fertilizer on
pinto bean yield traits.

Mean squer
sov. ar [ G P SOT g S Gy sneo o s
' pod weight matter
Replication 3 3803° 15 60.05™ 026"  17.3" 3552  0.009" 285" 31.8™ 0.52"
Imigation(@) 3 8269 35 27965 029" 2516  407.9" 046" 2545 189.8"  205%*
Error (a) 3 433 0.23 7.75 0.04 23.1 18676 0.008 176 186 112
'}';gf%g)” 2 3049™ 085" 66977 1477 268 49479 006" 285" 15.2 105~
Irr. xFert. 6 232°  009% 219" 007° 31" 7413 0007 34.0" 36.0" 0.36™
Error (b) 24 998 0.05 1610 0045 333 449.4 0.017 8.16 11.63 1.13
%C.V. - 352 5.89 332 6.50 4.29 9.39 13.94 3.68 13.92 3.22

WAL oo o gime BB pas g v y0 SO g iy Jlaizl maw j0 (g)ls e cdims LaS o3 4y NS g s
*, ** and ns: significant at 5% and 1% of probability levels and non-significant, respectively.
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Table 2- Mean comparison of phenological stages, yield and yield components of pinto bean at irrigation

cuingt off.
i Plant Pods 100 seed Total

Irrigation height Branch per Seeds seed yield biomass Daydsto Daysto  Daysto

cutting om per plant plant per pod (;\;t) (kg/ha)  (kg/ha) flowering  podding  maturity
Normal 101.6°  5.76° 24.5° 35 403 2792.2* 11750°  81.2° 103.12 1350
irrigation.
Irri. cutting off g5 g 4750 1970 33v a9 24698 o500 70 10100 1380
at vegetatlve
Irri. cutting off b b c b . 2340.6 b a b a
at flowering 86.0 455 18.2 32° 418 . 9250 78.9 100.6 135
Irri. cutting off g7 60 4790 1540 316 94T 143070 9100 782¢ 10220 135

at seeding
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Columns with the same letters are non-significantly different at 1% of probability levels.
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Table3- Mean comparison of phenological stages, yield and yield components of pinto bean at
different fertilizer treatments.

Plant branch Pods Seeds 100 Seed Total dry Davs to Davs to Davs to
N fertilizer treatments height per per per seed yield matter flovagrin od)ziin mat)lljrit
cm plant plant pod wt(gr)  (Kg/ha.) (Kg/ha.) e P 9 Y
Check (no N applied) 85.26° 473  17.59° 295°  40.01°  2076.19° 8870° 76° 1022 1352
70 kgN/Ha. 89.33°  4.95° 2048 337" 4258  2427.38 10060* 77t 1032 1352
140 Kg N/ha. 93.98% 5.19° 20.29° 3.53% 41° 2268.38° 9120° 78° 1022 1352
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Figure 1. Mean comparison of the interaction effects of nitrogen fertilizer and irrigation cutting off on
pods per plant at different growth stages of pinto bean.
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Figure 2. Mean comparison of drought stress on seed yield at different growth stages of pinto bean.
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Figure 3. Mean comparison of Ninrogen fertilizer effects on pinto bean seed yield.
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Table 4- Simple correlation coefficient of pinto bean Kosha var. under irrigation cut-off and fertilizer

treatments.
Characteristics 1 2 3 4 5 6 7 8 9 10
1-PI. Height 1
.2- Branch no 0.650™ 1
3-pods per plant 0.692"  0.666™ 1
4-seeds per pod 0.495™  0.590™ 0.584™ 1
5-100 seed wt 0.377™ 0.327° 704.0™ 0.350° 1
6-seed yield 0.361° 0.385™ 0.756™ 0.415™ 0.758™ 1
7-Total biomass 0.426™  0.464" 0.782™ 0.367" 0.623"  0.847" 1
8-Days to flower 0.570™ 0.210™ 0.179™ 0.112" 0.075™  -0.068™ - 1
9-Days to podding -0.435™  -0.078™  -0.105™  -0.044™  -0.085™ 0.061"™ 883?"5 -0.956™ 1
10-Days to -0.518™  -0.462"  -0.269"  -0.237™ 0.024" 0.030™ - -0.269" -0.21" 1
maturity 0.228"

Al oo o e BB pac g a0 SO g min Jlaiml maw )8 (gl g dims lis S 4y NS g sk

*, ** and ns: significant at 5% and 1% of probability levels and non-significant, respectively.
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Figure 4. Mean comparison of the irrigation cut off effects on phenological growth stages of pinto bean.
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