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Response of three wheat cultivars to different moisture regimes during vegetative
and reproductive stages under field conditions
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1, 2, 3. Former M.Sc. Student, Professor and Technician, Department of Agronomy and plant Breeding, University Collage of
Agriculture & Natural Resources, University of Tehran, Karaj, Iran
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ABSTRACT

Under condition of limited water supply, determination of minimum water requisite to keep potential yield should be
considered as an important target. With this respect, a field experiment was conducted at research farm of university
college of agriculture and natural resources, university of Tehran, in 2012-2013, Karaj, Iran. The experiment was
conducted in a split plot, based on randomized complete design with three replications. Three wheat cultivars,
recommended for conditions similar to the experimental site, (Parsi, Sivand and Pishtaz) and nine moisture regimes
(a combination of 3 at vegetative an 3 at reproductive stages) were arranged in main and sub plots, respectively.
Increase in irrigation intervals from 70 to 90 mm, based on class A evaporation pot, during vegetative stage did not
affect grain yield. Irrigation after 110 mm pot evaporation at this growth stage, however, reduced yield by 14%. At
any moisture regimes during vegetative stage, increase in irrigation intervals from 90 to even 110 mm pot
evaporation during reproductive stage, did not affect grain yield. The highest WUE were obtained in T79 and T711
treatments. Decrease in moisture regimes, in a range applied in this experiment, increased harvest index. Reduced
grain yield was accompanied with decrease in biomass and leaf area under low moisture regimes. Among the
cultivars, Parsi showed the highest value of stem reserve accumulation, but lowest value of remobilization. Highest
stem reserve remobilization was found in Pishtaz which showed highest grain yield under reduced moisture regimes.
Decrease in moisture regimes was accompanied with decline in stem reserves but increase in reserve remobilization.

Keywords: grain yield, moisture regimes, remobilization, stem reserves, wheat.
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Tablel. Monthly mean temperature ,rainfall and evaporation in kara,j 2012-2013.

Month Temperature (°C)

Rainfall (mm)  Evaporation (mm)

October 1.3
November* 28.9
December 30.2
January 70.2
February 25
March 40
April 32
May 20
June 2.2
July* 1.2
Total 251

18.92 160.2

11.38 80.1

7.47 B

2.23

4.39

9.73 -

14.09 93.9

19.18 196.1
25 314.1

271 362

1206.9

*: Plant date 30 November and harvest date 8 July.
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Table 2. Moisture regime treatments applied at vegetative and reproductive stages in wheat

Moisture regime Description
T Irrigation at 70 mm evaporation based on class A evaporation pot during all growth stages.
T Irrigation at 70 mm evaporation at vegetative stage and 90 mm evaporation at reproductive stage.
Tm Irrigation at 70 mm evaporation at vegetative stage and 110 mm evaporation at reproductive stage.
To7 Irrigation at 90 mm evaporation at vegetative stage and 70 mm evaporation at reproductive stage.
Too Irrigation at 90 mm evaporation at all growth stages.
Ton Irrigation at 90 mm evaporation at vegetative stage and 110 mm evaporation atreproductive stage.
Tur Irrigation at 110 mm evaporation at vegetative stage and 70 mm evaporation at reproductive stage.
Tio Irrigation at 110 mm evaporation at vegetative stage and 90 mm evaporation at reproductive stage.
Tun Irrigation at 110 mm evaporation at all growth stages.

pass Lg)L:.J Cogi 5l i ke Glaps), 5l S (6 S dises (o o0l s ds 9 asb, do s Sk Y Jgo
Table 3. Mean soil moisture percent of irrigation treatment measured just befor next irrigation

Growth stage Periodes of irrigation. Ty Too T1 To7 Too Ton Tur T119 T
Vegetative 1 12.22 10.08 9.9
2 12.44 9.9 9.5
Average of vegetative stage 12.33 10.9 9.7
3 12.28 10 9 12.28 10 9 12.28 10 9
Reproductive 4 125 9.5 8/06 125 95 8.06 125 95 8.806
5 12 - - 12 - - 12 - -
Average of reproductive stage 12.26 9.75 8.53 12.26 9.75 8.53 12.26 9.75 8.53

For description of moisture regimes see table 2.
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Table 4. Analysis of variance (mean square) of the wheat traits measured under different moisture regimes.

Mean squares

S.0.V df Grain Water use

Harvest

Green leaf area at

yield efficiency index Biomass Remobilization 20 day after pollination
Rep 2 0.030" 0.383™ 122.332™ 0.111™ 2.033™ 18.370™
Cultivar (A) 2 0481 5.465" 1120.378" 0.013"™ 10.329" 264.037"
Error 4 0.007 0.095 42.111 0.102 1.276 3574
Moisture regime (B) 8  0.045" 0.897" 12.971™ 0.724" 36.545" 739.222"
AxB 16 0.001™  0.019™ 12.735" 0.015"™ 0.233"™ 23.523"
Error 48 0.001 0.018 6.815 0.015 0.343 7.131
Cv % 4.90 5.27 7.74 5.32 11.48 1.95

*, ns :significant at 5% level, and non significant , respectively.
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Figure 1. Mean comparison of yield of cultivars (a) and different moisture regimes (b).
Means with the same letter are not significantly different at 5% probability level (LSD Test). For description of
moisture regimes see table 2.
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Figure 2. Mean comparison of water use efficiency in cultivars (a) and different moisture regimes (b). Means with the same
letter are not significantly different at 5% probability level (LSD Test). Description of moisture regimes in table 2.
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Means with the same letter are not significantly different at 5% probability level (LSD Test).
For description of moisture regimes see table 2.
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significantly different at 5% probability level (LSD Test). For description of moisture regimes see table 2.
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Table 5. Analysis of variance (mean square) of wheat traits at late vegetative stage.

Mean squares

SOAY) df Green leaf area in finality Biomass in finality of
. Stem reserves .
of vegetative stage vegetative stage
Rep 2 15.148™ 0.481"™ 799.239™
Cultivar (A) 2 118.926" 9.455" 93.573"™
Error 4 28.926 0.469 218.583
Moisture regime (B) 2 1709.370° 45,545" 1685.155"
AxB 4 17.148"™ 1.292" 48.632"™
Error 12 18.667 0.725 226.723
Cv (%) 2.82 4.65 2.85
*, ns: significant at 5% level, and non significant, respectively. DS sixe i€ g 0,0 B paw 0 (5,0 Sxe 4 NS g %
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Figure 5. Mean comparison of green leaf area at late vegetative stage (a) and interaction effect of cultivar and
moisture regimes on green leaf area at 20 day after pollination of wheat (b).

Means with the same letter are not significantly different at 5% probability level (LSD Test).

For description of moisture regimes in table 2.
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Figure 6. Mean comparison of biomass at late vegetative stage of wheatunder different moisture regimes.
Means with the same letter are not significantly different at 5% probability level (LSD Test). For description of
moisture regimes in table 2.
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Figure 7. Mean comparison of stem reserves in cultivars (a) and different moisture regimes (b).
Means with the same letter are not significantly different at 5% probability level (LSD Test). For description of
moisture regimes see table 2.
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Figure 8. Mean comparison of remobilization in cultivars (a) and different moisture regimes (b).
Means with the same letter are not significantly different at 5% probability level (LSD Test). For description of
moisture regimes see table 2.
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