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Table 1. Average of some of daily meteorological parameters and precipitations at Isfahan weather station (growing season1395-1396).
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Fig. 1. Cumulative wheat evapotranspiration, cumulative effective rain and cumulative irrigation water for two planting dates of
November (PD1) and February (PD2) during the growing season.
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Table 2. Irrigation, evapotranspiration, excess irrigation for treatments of TPD1, TPD2, WPD1, WPD2.

(ho)3) bl ol Gredon) bl sble Gredon) G 5 s Crogbe) 0] e
Excess irrigation Excess irrigation Evapotranspiration Irrigation Treatment
(%) (mm) (mm) (mm)
66.7 302 452 754 TPDI
76.7 347 452 799 WPD1
249 117 472 590 TPD2
343 162 472 635 WPD2
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Table 3. Depth of irrigation water and net depth of water required for wheat, taking into account the soil moisture storage (mm) for
the two planting dates of November and February during the growing season.
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Fig 2. Salinity of saturated soil extract at different depths of research fields PD1 and PD2.
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Table 4. Analysis of variance for grain weight, total biomass, stem weight, maximum leaf area index, applied water productivity,
irrigation water productivity and harvest index as affected by irrigation management and planting date.

HI Iwp IWPr

LAImax Wstem

TB GR

o3l a3 Ol s CLA
df Sum of squares
0.00000335"0.00020303" 0.00018119" 0.00275833"*29388.000"" 52304.33" 927.082%** 2 SIS
Replication
0.0004450™ 0.0317590"* (00281302** 0279075™ 6311850." 12796805.3*" 1080600.0** 1 Sl @)U
Planting date (PD)
0.00000685 0.00000937 0.00000832 0.0003250 1533.00 693233 118.083 2 Lo
Error (a)
0.0000325™ 0.0124502" 0.01013183™ 0.002408™ 319154.0™ 338016.33" 19120.083™ 1 b 2

Irrigation regime (I)

0.0000046™ 0.0002427" 0.0001908"

0.000008™ 9464 .083"

Gl 3 x sl 5
PD x1

833m 546.750 1

0.606815 0321844 0.320098 0221327

0423305

St 2
Ccv

0.606810 0272505

S c]a.» sels ey Waem a8l 035 TB ies 505 GR ails cdas o 9L 1 A3 ) C]M 03 I pae Sk 5 A3 0 CE‘“ 03 sl s Sl Gl pae e Jins

HI il 5y jaxls IWP :é)l.:ﬂ _j b an (5590 g AWPR 165 5,8 ;'j G s (590 g LALmax

ns: no significance * significance at 5% level and ** significance at 1% level, GR: grain yield, TB: Total biomass, Wyem: Stem weight, LATnax:
Maximum leaf area index, IWPr: Applied water productivity, IWP: Irrigation water productivity, HI: Harvest index.
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Table 5. Mean comparisons of grain weight, total biomass, stem weight, maximum leaf area index, applied water productivity,
irrigation water productivity and harvest index for planting dates of November (PD1) and February (PD2).

HI IWP IWPr LAlmax Wistem TB GR BN
(kg m) (kgm?) (cm?>cm?) (kgha') (kg ha!) (kgha')  Treatments
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In each trait, the presence of different letters indicates significanct different at the 5% level based on the LSD test, GR: grain yield, TB: Total biomass,
Wiem: Stem weight, LAL,.x: Maximum leaf area index, IWPr: Applied water productivity, IWP: Irrigation water productivity, HI: Harvest index.
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Table 6. Mean comparisons of grain yield, total biomass, stem weight, maximum leaf area index, applied water productivity,

irrigation water productivity, and harvest index under two planting dates and irrigation managements (TPD1, WPD1, TPD2, WPD2).

HI IWP IWPr L ATmax Wstem TB GR ol T e
(kgm3) (kgm3) (cm?cm?) (kgha') (kg ha! (kgha')  Irrigation regime
0.380# 0.880 2 0.832% 3.28" 6568 " 13436° 5176" TPD2
0.380"  0.811° 0.773 % 331¢% 6950 2 137702 52422 WPD2
0.3712 0.773 2 0.7312 3.59¢ 8075° 15499 2 5763° TPD1
03622 0722 0.680 ° 3.61% 83452 15837* 58562 WPDI1
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In each trait, the presence of common letters indicates no significance at the 5% level based on the LSD test, GR: grain yield, TB: Total biomass,
Witem: Stem weight, LAIy.x: Maximum leaf area index, IWPg: Applied water productivity, IWP: Irrigation water productivity, HI: Harvest index.
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Fig 3. Leaf area index, leaf weight, total biomass and stem weight during the growing season at the two planting dates of November
(TPD1) and February (TPD2).
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Abstract

Regarding the scarcity of water resources in Iran, management of planting dates and irrigation is necessary
for wheat production. The goal of this study was to determine the effect of two planting dates of November
(PDT1) and February (PD2) and two irrigation regimes: traditional (T) and supplementary (W) on wheat yield
and irrigation water productivity in the east of Isfahan. Field experiments were carried out during two
consecutive seasons’ autumn and winter in the crop year of 2016-2017 in a clay loam soil. The results
showed that planting date significantly affected wheat yield and water productivity (P < 0.01). Yield in PD1
was 11.5% higher than PD2, while water productivity in PD1 was 9.0% lower than PD2. Supplementary
irrigation in clustering period had a significant effect on wheat grain yield. Comparison of crop
evapotranspiration (ET.) calculated by FAO-Penman-Monteith method with that of applied irrigation water
showed that the later in TPD1 and TPD2 treatments were, respectively, 40.0 and 19.9% more than the ET..
In traditional irrigation management (T), lack of coordinations between the supplied water and the timely
water requirement based on ET. led to high water losses due to deep percolation and runoff. Supplementary
irrigation regime on both planting dates significantly increased yield, with no positive effect on water
productivity. We concluded that due to supply-oriented water management in the east of Isfahan, farmers use
irrigation water more than what is needed for wheat yield production leading to less yield and much low
water productivity than the potentials realizable in the region.

Keywords: Irrigation water use efficiency, Optimal planting date, Pishtaz wheat cultivar, Surface irrigation.

Background and Objective: In recent years, extensive research has been conducted on supplementary
irrigation and planting dates on wheat. As shown, applying one additional irrigation at the flowering or grain
filling stage has effectively increased wheat yield in the arid area (3). In addition, the late planting date of
wheat is known as the most crucial barrier to high productivity (2, 4). This study aimed to investigate the
effect of two irrigation managements and two planting dates on wheat (Pishtaz Cultivar) yield and irrigation
water productivity in the east of Isfahan.

Methods: The experimental site was a wheat farm located in the Susart area east of Isfahan. Treatments
comprised of two planting dates and two irrigation managements, including traditional (T) and
supplementary (W) irrigation managements with three replications. Wheat seed of Pishtaz cultivar was
planted on November 11 (PD1) and February 5 (PD2) in 2016. After harvest, two profiles with a depth of
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one meter were excavated in each treatment to measure soil salinity in three replications. Measured plant
indices included total biomass in three stages, grain weight, and dry weight of straw at harvest time.

Results: Soil salinity increased with increasing soil depth. Soil salinity at harvest stage, at layers of 0-5, 5—
10, 10-20, and 2040 c¢m, was in the range 1.2 to 2.3 dS m™! and at layers of 40-60, 60-80, and 80—100 c¢m,
it was in the range 3.3 to 4.1 dS m’!. According to the wheat salinity threshold, (7.6 dS m™! for 10% reduction
in yield), there was no salinity stress for wheat in the present study. Grain yields were 5673, 5856, 5176 and
5242 kg ha'! for TPD1, WPDI, TPD2 and WPD2, respectively. At the harvest stage, total biomass was
15499, 15837, 13436, and 13770 kg ha! in TPD1, WPD1, TPD2, and WPD2, respectively. The results
showed that planting date and supplementary irrigation had a significant effect on wheat yield. Analysis of
variance results showed that the effect of irrigation management and planting date on total applied water
productivity (IWPR) and irrigation water productivity (IWP) was significant. In PD2, the highest IWP and
IWPR were 0.880 and 0.832 kg m™, respectively. The corresponding values for PD1 were 0.773 and 0.680 kg
m>. The difference between PD1 and PD2 can be due to less water used in the second planting date and
water stress conditions. Other researchers have shown that the ranges of IWP and IWPr changes were 0.7—
1.9 kg m? and 0.2-1.5 kg m, respectively The yield for TPD1 was 11.0% (586 kg) higher than TPD2, and
the amount of irrigation was 40.0 and 19.9% more than the plant water requirement during the whole
growing season for the two treatments, respectively. However, seed yield was reduced due to improper
irrigation management. The results showed that the planting date of November and irrigation management
based on crop water requirement would significantly affect wheat yield in the east of Isfahan. Moreover, the
results showed that water allocation to farmers as a supply-oriented regime might cause 40% and 19.9%
water loss on November and February planting dates, respectively, while the crop experiences water stress
during the the growing season.

Conclusions: Despite the higher yield in TPD1 treatment, one excess irrigation in this treatment reduced
water productivity as compared to TPD2. This is due to higher irrigation water in TPD1. Results imply that
although the farmers obligatory receive irrigation water more than the crop need (i.e., ET.) during the
growing season, irrigations are not being performed timely, leading to water stress during the crop sensitive
growth stages and thus to lower yield and much lower water productivity. Finally, the results of this study
showed that the planting date of November is better than February. Also delivery of demand-driven water to
farmers in the region would effectively improve yield and water productivity.
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