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Effects of supplemental irrigation time and nitrogen rates on yield and agronomic
characteristics of dryland wheat (Triticum aestivum L.) Kohdasht variety
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ABSTRACT

This study carried out to investigate the effect of supplemental irrigation and nitrogen application times on seed yield
and agronomic characteristics of dryland wheat (Triticum aestivum L.) Kohdasht variety in Gachsaran dryland
agricultural research station. For this purpose, the irrigation times in main plots (Rainfed, Planting, Flowering,
Planting + Flowering with rates of 50mm) and different nitrogen rates (0, 30, 60, 90 and 120 kg.h™®) in sub plots were
studied based on RCBD split plot design for three consecutive years, during 2009-12 seasons. According to the
results, the relationship between the amount of applied nitrogen and seed yield following the quadratic regression
equation and average requirement of nitrogen for Kohdasht variety wheat was determined 80 kg.h™ to achieve 95
percent of maximum seed yield. This value change of nitrogen, could explain 86 percent of variation in grain yield
(R?=0.86). Also among supplemental irrigation treatments, the amount of 50 mm irrigation at wheat flowering stage
compared to rainfed (non-irrigated), increased grain ¥ield by 43 percent. Finally, according to the findings of this
study, it is necessarily recommended to apply 80 kg.h™ nitrogen in combination with supplemental irrigation at wheat
flowering stage, to improve and increase yield.

Keywords: Fertilization, Gachsaran region, moisture deficit, optimal level.
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Table 1. The mean of physical and chemical soil properties before conducting the experiment in Gachsaran station

A Dept K P N Organic carbon Calcium Saturate
Soil tissue (cm) mg/kg (%) (%) carbonate(%) pH EC (%)
Silty clay loam 0-30 372 11.3 0.1 0.98 41.7 73 075 41
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Table 2. Climatic information of the Gachsaran station (2009-2012)

Average of Temp.(°C) Rainfall

Year month  2009-2010 2010-2011 2011-2012 Long term 2009-2010 2010-2011 2011-2012 Longterm

Sep 25.2 27.6 25.3 26 0.0 0.0 0.0 0.9

Oct 21 20.8 18.6 20.1 445 0.0 921 39.9

Nov 12.9 14.7 12.2 13.6 180.5 12.6 61.1 96.4

Dec 13.2 12 11.9 12.2 37.9 84.1 54.3 91.4

Jan 13 11.2 10.7 11.6 67.7 197.7 120.7 1104

Feb 17.8 14.9 12 15 5.8 116.1 47.5 52.3

Mar 20.8 19.3 17.9 19.3 21.2 6.4 448 245

Apr 255 27.3 26.2 26 434 0.2 0.1 14.3

Total - - - - 401 417.1 420.6 430
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Table 3. Combined analysis of variance for grain yield of wheat and some characteristics
MS
SOV DF Tiller Thousand kernel weight Grain yield

ENV 2 103.886" 636.03" 18.1637
REP (ENV) 6 1.148" 1.995" 0.902"
Irrigation 3 0.301"™ 74.267™ 3.341"
Year x Irrigation 6 0.164"™ 88.151" 0.678™
Error (1) 18 0.271 2.652 0.308
Nitrogen 4 6.203" 7.859" 1.3417
Year x Nitrogen 8 3.333" 16.273" 0.264"™
Irrigation x Nitrogen 12 0.371™ 10.759™ 0.256™
Year x Irrigation x Nitrogen 24 0.222"™ 7.676"™ 0.145™
Error (2) 96 0.283 6.113 0.182
CvV - 114 7.8 12.3

o0 ) 50 Jlaiml mdaw [ )l goe lo sixe e oS 5 4y

ns, * and **: not significant, significant at 5 and 1% level of probability, respectively.
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Table 4. Mean comparison of year, irrigation and nitrogen effects on number of tiller, grain yield and thousand kernel weight

Tiller Thousand kernel weight Grain yield
1 3.4c 28.5¢ 3332b
Year Yo 6a 35a 2984c
Y3 4.7b 31.8b 4062a

LSD 1% =0.271 1% =0.86 1% =290
a 4.8a 30.7c 3050b
- a 4.7a 30.9c 3386ab
Irrigation 2 472 32.2b 371la
a 4.6a 33.4a 3691a

LSD 5% =0.23 1% =0.99 1% = 340
by 4.3c 32.2a 3158b
b, 4.3c 3l.7a 3481a
Nitrogen bs 4.6b 31.3a 3483a
b4 5.1a 32.4a 3697a
bs 5.2a 31.5a 3478a

LSD 1% =0.33 5% =1.16 1% = 260
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Means followed by the same letter in each column and group are not significantly different based on LSD test.

a; = without irrigation (control)
a; = 50 mm irrigation in planting time

az = 50 mm irrigation in flowering time

a4 = 50 mm irrigation in planting time + 50 mm irrigation in flowering time

b, = 0 kg/ha pure nitrogen
b, = 30 kg/ha pure nitrogen
bs = 60 kg/ha pure nitrogen

b, =90 kg/ha pure nitrogen
bs = 120 kg/ha pure nitrogen
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Table 5. Mean comparison of interaction of irrigation x year and nitrogen x year effects on grain yield

2009-2010 2010-2011 2011-2012

a 2785¢ef 2541f 3826b

—_— a, 3219cde 3093de 3844b
Irrigation 2 2672bc 2975def 4484a
ay 3654hc 3326¢d 4093ab

LSD 5% =430

by 2886fg 26679 3921ab

b, 3410cd 2943efg 4089a

Nitrogen bs 3300cde 3052def 4097a
ba 3600bc 3405¢cd 4087a

bs 3467¢ 2852fg 4116a

LSD 5% =350
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Means followed by the same letter in each column and group are not significantly different at 5% probability.

a; = without irrigation (control)
a, = 50 mm irrigation in planting time
az = 50 mm irrigation in flowering time

as = 50 mm irrigation in planting time + 50 mm irrigation in flowering time

b, = 0 kg/ha pure nitrogen
b, = 30 kg/ha pure nitrogen
bz = 60 kg/ha pure nitrogen
bs = 90 kg/ha pure nitrogen
bs = 120 kg/ha pure nitrogen
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Figure 1. Relationship between nitrogen level with grain yield of dryland wheat
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