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ABSTRACT

In order to investigate the effects of nitrogen rate and time of irrigation on the grain yield and yield
components of wheat, an experimental was conducted as split plot based on randomized complete block
design with four replications in the research farm of Aliabad Katoul Emam Khomeini agriculture high
school during 2018-2019 and 2019-2020. Irrigation time was in the main plots (no irrigation and
irrigation at 33and 70 zadoks stages) and nitrogen rate was in the sub plot (zero, 57.5 and 115 kg N/ha
from urea source). Significant interaction was not observed between irrigation treatments and nitrogen
rates in almost all traits. The highest yield was obtained using a supplementary irrigation in 70 Zadox
stage and 115 kg of pure nitrogen treatments. Grain yield had a positive correlation with biological yield,
spike length snd weight, number of seeds per spike and seed weight per spike. Factor analysis revealed
that the first two factors explained 74.5% of the total variation. The results of stepwise regression analysis
showed that only the spike weight entered the model and justified 80.7% of the grain yield variation
alone.

Keywords: Factor analysis, fertilization, grain yield components, Stepwise regression, thousand grain
weight.
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Table 1. Physiochemical characteristics of the experimental field soil (0-30 cm depth).

Soil texture K(ava)ppm  P(ava)ppm

%Total.N  Organic matter (%) PH EC

Silty-Clay-Loam 228 4.2

0.16 1.56 76 14
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Table 2. Maximum, minimum, and mean monthly air temperature, rainfall and penman-monteith
reference evapotranspiration (ETo) in 2018-2019 and 2019-2020.

Year month Tnax(®C)  Tmin(®C)  Tmean(°C)  Rain(mm) ETo(mm)  Sunshine hours
2018  December 16.0 7.8 11.9 51.2 38.3 103.3
2019  January 15.2 4.7 10.0 120.7 36.3 140.7
February 13.6 4.3 9.0 158.9 30.7 139.1
March 16.7 5.9 11.3 148.5 61.9 153.2
April 18.5 9.7 14.1 93.2 56.9 120.0
May 25.8 13.8 19.8 38.0 113.7 210.5
June 334 20 26.7 7.8 215.6 264.9
December 15.2 5.8 10.5 30.3 252 140.0
2020  January 14.3 4.6 9.5 26.3 335 138.4
February 14.5 3.4 8.9 91.6 41.1 180.7
March 16.3 6.7 115 58.3 51.2 142.4
April 16.2 8.1 12.2 101.1 40 100.4
May 24.8 13.2 19.0 60.4 121.3 179.4
June 33.8 18.6 26.2 13.2 219.9 290.8
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Table 3. Combined variance analysis of grain yield and Yield components

Plant $e§3d _Segd Thous_and Peduncle  Peduncle Spike Spike Number of Seed . Biological
SOV Df  peight  Filling  filling grain Length  Weight  length  Weight  grainsispike  weight/spike ' '€l Yield
Y Duration rate Weight Y 9 Y 9 Y P gnursp
Year 1 760.50™ 72.00” 2322 114.00™ 34.58™ 0.104™ 3.64™ 5.077 1123.38™ 4317 7140™ 140008™
Block(year) 6 30177 4.46™ 6.69" 2.95™ 3.52m 0.030™ 0.94™ 0.26™ 89.01™ 0.16™ 14265™ 103457
Irrigation 2 5.90™ 1.00™ 6.09" 3.13" 3.26"™ 0.001™ 0.14" 0.44™ 97.26™ 0.28™ 9462" 53328.6"
Year*Irrigation 2 11.88" 3.88™ 3.08™ 0.19™ 0.29™ 0.004" 0.11" 0.09™ 28.31"™ 0.05™ 7504" 40269™
Error (1) 12 19517 0.99™ 1.37m 1.88" 8.29™ 0.007" 0.59" 0.09™ 36.49" 0.06" 2420™ 13674
Nitrogen 2 48.82™ 3.377 13.73" 1.73" 12.86™ 0.031™ 0.31"™ 0.317 51.52" 0.15™ 30740™ 214435™
Irrigation*Nitrogen 4 486" 0.12m 0.67™ 0.32" 3.85™ 0.002" 0.33™ 0.01™ 16.52™ 0.01" 1156" 2196™
Year*Nitrogen 2 72.38" 0.63™ 14.40™ 4.35" 8.00 0.026™ 1.15" 0.10™ 29.30" 0.05" 27240™ 304331
Year*Irrigation*Nitrogen 4 0.41" 0.33™ 0.74™ 0.64" 3.92m 0.001™ 0.33™ 0.00™ 7.68"™ 0.00™ 1693 7951
Error (2) 36 2.40 0.34 2.26 0.47 2.15 0.003 0.23 0.04 15.42 0.02 3583 14739
CV% 1.58 145 11.31 1.75 4.15 8.00 4.99 7.74 7.18 7.46 11.10 8.09
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Table 4. Mean comparison of the yield and yield components affected by irrigation and nitrogen treatment

Plant Seed Seed Filling Thousand Peduncle Peduncle Spike Spike Number of Seed Yield Biological
Height Filling Rate(g/m?/day) Grain Length Weight (g) length Weight grains/spike weight (g/m?) yield (g/m?)
(cm) Duration Weight (g) (cm) (cm) (cm) Ispike (@)
Irrigation
No irrigation 97.56a 40.43a 12.73b 38.32b 35.22a 0.708a 9.58a 2.43b 52.31b 2.12b 503.48b 1463.54b
Irrigation in stage 33 zadox 98.31a 40.43a 12.96b 38.96b 35.73a 0.706a 9.60a 2.69b 55.66a 2.14b 526.2b 1464.6b
Irrigation in stage 70 zadox 97.37a 40.79a 13.7a 39.60a 35.02a 0.719a 9.72a 2.88a 55.92a 2.32a 578.85a 1539.33a
LSD 2.77 0.62 0.73 0.86 1.81 0.05 0.48 0.189 3.79 0.16 30.94 73.55
Nitrogen
No nitrogen 96.14b 40.18¢c 11.18b 38.98b 34.49b 0.69b 9.5a 2.65b 52.96b 2c 429.59¢ 1402.08c
57.5 Kg N/ha 98.22a 40.54b 13.08a 39.1b 35.62a 0.70ab 9.68a 2.73b 55.23ab 2.2b 500.62b 1508.33b
115 kg N/ha 98.77a 40.93a 13.86a 39.51a 35.86a 0.73a 9.71a 2.86a 55.70a 2.3a 567.67a 1590.63a
LSD

0.9 0.34 0.88 0.4 0.86 0.03 0.28 0.12 2.29 0.09 35.04 71.07
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Table 5. Simple correlation coefficients between grain yield and yield component under supplementary
irrigation conditions at 70 zadox stage and application of 115 kg N / ha.

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Plant height(1) 1
Days to heading(2) 0.37™ 1
Days to maturity(3) 0.40™ 0.99™ 1
Seed filling duration(4) 0.38™ 0.47™ 0.61" 1
Seed filling rate(5) 002  -056™ -0.58"  -0.42" 1
Thousand grain weight(6) 0.10" -0.74~  -0.70™ -0.21™  0.78" 1
Peduncle length(7) 0.02" -0.60" -0.64" -0.53™  0.59™ 047" 1
Peduncle weight(8) 0.11™ -0.77" -0.79" -0.55™ 053" 0.75° 047" 1
Spike length(9) 0.09®  -0.56™ -0.59"  -0.46™ 059 049 011" 071" 1
Spike weight(10) -0.46" -0.87"  -0.89™ -0.59™  0.48™ 0.62™ 0.28™ 0.80" 0.79" 1
Number of seed/spike(11) -0.41" -0.75" -0.78" -0.57™ 0.38™ 0.51™ 009" 078" 085" 0.97" 1
Seed weight/spike(12) 051"  -0.87" -0.89™  -0.58™ 045 058° 028" 0777 077" 100" 096" 1
Grain yield(13) -0.41" -0.81" -0.85™ 0.63™ 0.67™ 0.57™ 0.48™ 0.70™ 0.81" 0.90™ 0.817 0.90" 1
Biological yield(14) -0.05" -0.55™  -0.54" -0.22™  0.93™ 077" 0.38™ 047" 0.67" 055" 045" 052° 073" 1
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Table 6. Factor analysis under supplementary irrigation conditions at 70 zadox stage and application of 115

kg N/ha.
Traits Factorl Factor2 Factor3

Plant height 0.275 -0.522 0.332

Days to heading 0.917 0.037 0.214

Days to maturity 0.953 0.011 0.291

Seed filling duration 0.606 -0.102 0.298

Seed filling rate 0.721 -0.422 0.320

Thousand grain weight -0.755 -0.340 0.282

Peduncle length 0.563 -0.661 -0.456

Peduncle weight -0.835 -0.083 0.052

Spike length -0.774 0.220 0.382

Spike weight -0.933 0.359 -0.017

Number of seed / spike -0.850 0.484 0.071

Seed weight/spike -0.919 0.388 -0.068

Grain yield -0.925 0.138 0.022

Biological yield 0.707 -0.241 0.481

Eigenvalue 9.014 2.160 1.157

Variability (%) 60.096 14.403 7.715

Cumulative % 60.096 74.498 82.213
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