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ABSTRACT

The study was conducted at the research field of Agriculture College and Natural Resources of the University of
Tehran as a factorial experiment based on RCBD with three replications in 2014-2015. The aim was to
determination the optimum moisture regimes for maximum yield and water use efficiency in wheat plants. Three
varieties of wheat (Pishtaz, Sivand and Parsi), and 12 moisture regimes (70, 90, 110 and 130 mm cumulative
evaporation at vegetative growth stage and 90, 110 and 130 at reproductive growth stage). The moisture levels
were applied based on the evaporation rate from class A evaporation pan and considering the soil moisture
content. The main effects of cultivar and moisture regimes had significant effects on the all studied traits. The
highest yield was recorded for Pishtaz cultivar that was resulted from the highest grain yield as well as the highest
number of grains, 1000-grain weight and harvest index. The highest yield was observed in control moisture regime
(T79), and increasing the time of irrigation intervals from 70 to 90, 110 or 130 mm cumulative evaporation from
pan evaporation class A, grain yield decreased approximately 15, 19 and 27%, respectively. However, among
irrigation treatment group of vegetative growth stage (70, 90, 110 and 130), increasing the irrigation intervals from
90 to 110 and 130 mm cumulative evaporation at reproductive growth stage, did not cause a significant reduction
in grain yield. These results indicated the relative resistance of wheat to water deficit at the reproductive growth
stage. So, it seems that the gradual decrease in yield due to increasing the irrigation intervals, determine a balance
point between the cost of extra water consumption and the revenue generated by the additional yield.

Key words: Grain yield, harvest index, wheat, pan evaporation, water use efficiency.
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Tablel- Mean monthly rainfall and evaporation in karaj, 2014-2015.

Total evaporation

Total precipitation

(mm) (mm)

November 66.3 239
December 6.3 314
January - 7.6
February 19.4
March - 19.6
April 110.5 47.3

May 251.2 2

June 371.2 7.5

*Planting Date, 17 November and harvest date, 2 July.
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Table2- Soil physical and chemical properties of experimental field.

Available K Available P Total N Organic 1
(mg Kg™) (mg Kg™) %) carbon (%) Ph EC (dsm™) Texture
146 9.4 0.099 0.71 8.3 151 Loamy
clay
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Table 3: Experimental treatments used in this experiment.

moisture regimes

Describes treatments

T79
T711
T713

T99
T911
T913

T119

T1111
T1113

T139
T1311
T1313

Irrigation at 70 mm evaporation at vegetative stage and 90 mm evaporation at reproductive stage.
Irrigation at 70 mm evaporation at vegetative stage and 110 mm evaporation at reproductive stage.
Irrigation at 70 mm evaporation at vegetative stage and 130 mm evaporation at reproductive stage.

Irrigation at 90 mm evaporation at all growth stages.
Irrigation at 90 mm evaporation at vegetative stage and 110 mm evaporation at reproductive stage.
Irrigation at 90 mm evaporation at vegetative stage and 130 mm evaporation at reproductive stage.

Irrigation at 110 mm evaporation at vegetative stage and 90 mm evaporation at reproductive stage.

Irrigation at 110 mm evaporation at vegetative stage and 110 mm evaporation at reproductive stage.
Irrigation at 110 mm evaporation at vegetative stage and 130 mm evaporation at reproductive stage.

Irrigation at 130 mm evaporation at vegetative stage and 90 mm evaporation at reproductive stage.
Irrigation at 130 mm evaporation at vegetative stage and 110 mm evaporation at reproductive stage.
Irrigation at 130 mm evaporation at vegetative stage and 130 mm evaporation at reproductive stage.
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Table 4. Mean soil moisture percentage before irrigation in the moisture regimes®

——aisture regimes 70 mm 90 mm 110 mm 130 mm
soil moisture percel
gravimetric water content (%) 111 9.115 7.93 6.50
Volumetric water content (%) 16.872 13.8548 12.0536 9.88
Field Capacity (Fc%) 52.725 43.29625 37.6675 30.875

*: For description of moisture regimes see table 3.
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Table 5. Analysis of variance (mean square) of the wheat traits measured under different moisture regimes.

Mean of squares

. . Thousand
Sources of Variation Df Grain Yield B|0_mass I-!arvest Wa_lte_r use Number Of_ grains Grain
Yield index efficiency per spike Weight
Rep 2 7612™ 562500™ 1.95™ 0.024™ 2.70™ 7.54™
Cultivars 2 30207295 2144112" 46.35" 0.522" 46.89™ 45,01
Water regimes 1 5106716 20606546 88.91** 0.369" 33.72" 105.22™
C”'t'r‘ézrir:e\gvater 22 114468"™ 1017455™ 258" 0.040"™ 1.06™ 11.38"
Total error 72 175493 971034 8.19 0.029 1.25 7.99
CV% 713 7.37 7.83 7.34 7.89 6.76
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s NS

ns, * and **: non-significant, significant at 5 and 1% probability levels respectively.
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Table 6. Mean comparison of the wheat traits measured under different moisture regimes”.

Moisture - . . . Water use Number of grains Thousand Grain
- Grain yield Biomass yield Harvest index . - .

regimes efficiency per spike Weight
T79 7240% 153 419 2,63 18.5% 48.8*
T711 6823° 1.49° 41.0* 2.56%® 18.1%® 441"
T713 6806 ° 1.51° 38.7™ 2.42% 18.1% 41.2%f
T99 5956 ° 1.47%* 37.3° 2.52%® 17.7% 453"
T911 5984 ¢ 1.39™ 37.4° 2.45™ 18* 44.4™




T913 5751« 1.30%% 37.2% 2.50% 17.2% 38.6""
T119 5834 ° 1.36% 36.9% 2.29% 15.4% 43,3
T1111 5601 « 1.27% 34,5% 2.29% 14.2% 42.6%
T1113 5384 % 1.23° 34.1° 2.19% 13.4° 40.4°0
T139 5112 1.22° 33.9¢ 2.12° 12.2° 37.1%"
T 1311 5090 *f 1.12° 335 2.07° 12.2° 39.0"
CTu |1t|3v1a?;s 4844 ° 1.09° 313" 2.04° 11.29 37.8"
Pishtaz 6850.28" - 37.5° 2.46° 15.4° 43.0°
Parsi 5720.56° - 36.7° 2.34° 13.6° 42.1°
Sivand 5036.39° - 35.3° 2.22° 13.3° 41.1°
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*: For description of moisture regimes see Table 3.

Means with the same letters in the same column are not significantly different based on Duncan test (o= 5%).
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Table 7-Simple correlation coefficients of studied traits.

Grain Biomass Harvest Water use N;Jar?nbseré)"f Thousand
yield yield index efficiency 9 spikg Grain Weight
Grain yield 1
Biomass yield 0.19™ 1
Harvest index 0.91” 0.21™ 1
Water use efficiency 0.86" 0.20™ 0.92” 1
Number of grains per spike ~ 0.82" 0.43™ 0.89" 0.93" 1
Thousand Grain Weight 0.73" 0.16™ 0.77" 0.76™ 0.71** 1

ns, * and ** n:on-significant, significant at 5 and 1% probability levels respectively.
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ABSTRACT

The study was conducted at the research field of Agriculture College and Natural Resources of the University of
Tehran as a factorial experiment based on RCBD with three replications in 2014-2015. The aim was to
determination the optimum moisture regimes for maximum yield and water use efficiency in wheat plants. Three
varieties of wheat (Pishtaz, Sivand and Parsi), and 12 moisture regimes (70, 90, 110 and 130 mm cumulative
evaporation at vegetative growth stage and 90, 110 and 130 at reproductive growth stage). The moisture levels
were applied based on the evaporation rate from class A evaporation pan and considering the soil moisture
content. The main effects of cultivar and moisture regimes had significant effects on the all studied traits. The
highest yield was recorded for Pishtaz cultivar that was resulted from the highest grain yield as well as the highest
number of grains, 1000-grain weight and harvest index. The highest yield was observed in control moisture regime
(T79), and increasing the time of irrigation intervals from 70 to 90, 110 or 130 mm cumulative evaporation from
pan evaporation class A, grain yield decreased approximately 15, 19 and 27%, respectively. However, among
irrigation treatment group of vegetative growth stage (70, 90, 110 and 130), increasing the irrigation intervals from
90 to 110 and 130 mm cumulative evaporation at reproductive growth stage, did not cause a significant reduction
in grain yield. These results indicated the relative resistance of wheat to water deficit at the reproductive growth
stage. So, it seems that the gradual decrease in yield due to increasing the irrigation intervals, determine a balance
point between the cost of extra water consumption and the revenue generated by the additional yield.

Key words: Grain yield, harvest index, wheat, pan evaporation, water use efficiency.
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