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Effect of shading on the growth morphology of winter wheat

SHI Pengbing', ZHANG Jianfeng'?, LI Tao '*, SHEN Yabin'
(1. State Key Laboratory Base of Eco-hydraulic Engineering in Arid Area. Xi’an University of Technology.,
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Abstract: In order to investigate the effects of light conditions on the growth morphology of win-
ter wheat, 4 shading treatments were set up, respectively reaching to 81.3% (L81.3), 57.9%
(1L57.9), 43.6% (1.43.6) and 27. 8% (1.27. 8) of light intensity, and with no shade treatment
recorded as CK. The results showed that long-term shading from jointing stage to maturity stage
could result in the extension of winter wheat growth stages, the decrease of plant height from
jointing stage to heading stage, the increase of peak leaf area and leaf area, and the linear de-
crease of spike length with the decrease of light intensity. Different shading treatments have no
obvious regularity for the final plant height. Leaf area showed the rule of “first increased, and
then decreased” with the growth time of winter wheat. The peak value of leaf area is offset under
different shading conditions, and the relationship between peak value and light intensity is better
correlated with exponential function fitting. Shading promotes the increase of leaf area to a cer-
tain extent, and delays the yellowing and senescence of leaf area. Logistic function fitting plant
height, Gauss function fitting leaf area and linear fitting panicle length have good correlation.
Therefore, the LL81. 3 treatment has little effect on the growth morphology of winter wheat, and

fitting function could be used to predict the various indicators under different light conditions and
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to study the effects of changes in growth morphology of winter wheat on yield and water con-

sumption.
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Main growth stages dates of winter wheat under shading treatments
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Fig. 1 Plant height comparison and fitting

map under shading treatments
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Tab. 2 Fitting parameter values under each treatment
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Fig. 2 Fitting chart of parameter p with illumination intensity
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Fig. 3 Comparison of final plant height differences

under different treatments
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Fig. 4 Changes of leaf area and fitting chart under
different light conditions
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Tab. 3 Fitting parameter values under each treatment

i it Gauss

N y=y+ (A/Cwsqrt(n/2) ) exp(—2((x—z) /w)?)

Qb B CK 1.81.3 L57.9 1.43.6 1.27.8
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Fig. 6 Comparison of spike lengths of winter wheat

under different treatments
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