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The effect of leaf defoliation on remobilization and remobilization efficiency in
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ABSTRACT

In order to evaluate the effects of leaf defoliation on assimilate remobilization in wheat under water deficit stress, a field
experiment was carried out as a split split plot based on randomized complete block design with three replications at College
of Agriculture, Shiraz University during 2013-2014 growing season. The treatments included water stress: normal irrigation
and cutting-off irrigation at anthesis as main plot, wheat cultivars: Pishtaz, Chamran and Marvdasht as sub plot, and levels of
source manipulation: non-defoliation, defoliation at mid-stem elongation or mid-anthesis as sub sub plots. The results
showed that leaf defoliation, especially at stem elongation reduced grain yield significantly (Pishtaz 19.2%, Chamran 24.7%
and Marvdasht 24.9%). The highest remobilization was also obtained from leaf defoliation treatment at stem elongation, so
that defoliation at stem elongation increased proportion of stem and ear in grain yield by 1.6 and 1.4 times, respectively;
however, it could not compensate yield loss resulted from leaf defoliation. Pishtaz and Marvdasht cultivars had the highest
and the lowest remobilization, respectively. Water deficit enhanced remaobilization and relative proportion of stem and ear in
yield, so that mean of relative proportion of stem and ear in grain yield were 9.1% and 6.8% under normal and 15.2% and
26.3% under water stress conditions, respectively, meanwhile relative proportion was greater for Pishtaz cultivar. In general,
water deficit stress and leaf defoliation, especially at early growth season increased remobilization before flowering and
proportion of ear and stem storage in grain yield.

Keywords: Leaf defoliation, relative proportion, stem storage, yield.
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Table 1. The results of soil analysis in the
experimental field (Badjgah, Fars)

P N OC EC

K
Texture (mgkg?) (mgkg?) (@) (%) P (ds m™)

Clay loam 345 104 0.11 0.87 7.43 0.65
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Table 2. Analysis of variance for the traits related to remobilization in studied cultivars of wheat under drought stress,
and leaf defoliation
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Table 2. Mean comparison for the effects of drought stress, wheat cultivar and leaf defoliation on some traits related
to remobilization

Efficiency of dry matter Relative proportion of dry matter

Treatment remobilization remobilization in yield
Water stress
No stress 13.75° 11.29°
Water deficit 21.17° 36.60°
Cultivars
Chamran 18.79° 20.50?
Pishtaz 19.24% 20.50°
Marvdasht 14.35° 19.00°
Leaf defoliation

Non-defoliation 13.98° 13.87°
Stem elongation 20.71% 33.27%
Anthesis 17.69° 20.18°
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In each column and for each treatment with similar letter had no significant difference based on Duncan at 1% probability level.
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Figure 1. Effect of water deficit stress and defoliation on dry matter remobilization in studied wheat cultivars. The
means followed by similar letter had no significant difference based on Duncan at 1% probability level.
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Figure 2. Effect of water deficit stress and defoliation on remobilization of stem reserves to grain in studied wheat
cultivars. The means followed by similar letter had no significant difference based on Duncan at 1% probability level.
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Figure 3. Effect of water deficit stress and source manipulation on efficiency of stem for remobilization in studied
wheat cultivars. The means followed by similar letter had no significant difference based on Duncan at 1%
probability level.
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Figure 4. Effect of water deficit stress and defoliation on relative proportion of stem in yield of studied wheat
cultivars. The means followed by similar letter had no significant difference based on Duncan at 1% probability level.
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Figure 5. Effect of water deficit stress and defoliation on remobilization of ear storage to grain in studied wheat
cultivars. The means followed by similar letter had no significant difference based on Duncan at 1% probability level.
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Figure 6. Effect of water deficit stress and defoliation on efficiency of ear for remobilization in studied wheat
cultivars. The means followed by similar letter had no significant difference based on Duncan at 1% probability level.
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Figure 7. Effect of water deficit stress and defoliation on relative proportion of ear in yield of studied wheat cultivars.
The means followed by similar letter had no significant difference based on Duncan at 1% probability level.
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Table 4. Effect of leaf defoliation on grain yield of three wheat cultivar under normal and water deficit stress

Treatments Chamran Pishtaz Marvdasht

Non-defoliation No stress 6.80 ° 6.45 495 *
Water deficit 475 373 M 275 '™

Defoliation at stem elongation No stres_s' 5.70 ; 5.25 Z 3.50 *
Water deficit 3.00 2.98 228 "

Defoliation at stem anthesis No stres_s' 6.40 éb 599 ™ 440 ©
Water deficit 3.30 K 410 " 240 ™
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The means with similar letter had no significant difference based on Duncan at 1% probability level.
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