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Variations of leaf shape coefficients of winter wheat
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Abstract: In this study, the temporal and spatial variations of « values of winter wheat had been investigated
through a field experiment conducted from October 2014 to June 2015. A total of six wheat cultivars (varieties) (two ear-
ly ripening, two medium ripening, and two late ripening) were involved. The whole growth season of wheat was divided
into six different stages, i.e. emergence, greening, jointing, heading, flowering and maturity. Wheat plants were ran-
domly collected and all leaves were cut off and measured for their length, width, and area with a digital leaf area scan-
ner. Then, « values were calculated for each leaf. The variations of a values were analyzed for different growth stages,
among different wheat cultivars, and among different leaves of a single plant. The results showed that « value ranged
from 0.59 to 0.71 and varied at different growth stages. It increased with fluctuations from emergence to flowering stage,
and then decreased. The uncertainties of a values, measured by standard deviation and coefficient of variation, de-
creased first and then increased slightly. Within a single plant, « values varied at different stages but remained relatively
stable at flowering stage. The uncertainty of a value increased after flowering. Among different wheat cultivars of various
ripening traits, « values were significantly different at jointing, heading and flowering stages, but not significantly differ-

ent at emergence, greening and maturity stages. Thus, it is better to adopt various a values at different growth stages so

Y75 B #3:2016-05-16 &= B #8:2016-06-14
E&WAE : ERSHEAY L RITRI (863 311K]) (2013AA102904) [E%EW‘H%%%(SIZ(DHG) R SRR E RS R (B12007)
YEB A JFICHI(1991—) , 55, BRVE Y22 A, B L0F 5 A PR 07 il S R A= 38 R GEAAN o E-mail : yuangang-zhou @ nwsuaf. edu. cn,

BEES AR (1977—) 5 BN RN 882 A S0, R 55 07 10 AR A S RGN . E-mail: jiagiang-he @ nwsuaf . edu. cn,



2 TR XAV BT

o535 &

as to improve the accuracy of simulation and prediction of leaf area of winter wheat. Based on linear regression analysis of

leaf area and product of leaf length and width of 1 485 leaf samples of six different wheat cultivars, the general value of

a was about 0.66. Then, when simulating wheat leaf areas with the model of 1A =0.66 x L x W, the relative root

mean square error (RRMSE) and absolute relative error (ARE) were 4.40% and 13.05% , respectively. The accuracy

was the highest among the five different models investigated for estimation of wheat leaf area. Thus, this model was rec-

ommended for the estimation of wheat leaf area and leaf area index in future field studies.

Keywords: winter wheat; leaf area; leaf shape coefficient; leaf length; leaf width; variation
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Table 1  Leaf shape coefficients of six winter wheat cultivars of different ripening traits at different growth stages.
b N LY i R &) ik IH1E JA
Ripening Cultivar Emergency Greening Jointing Heading Flowering Maturity
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24 Earl L
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Note: For the same wheat cultivar, values of leaf shape coefficient followed by different lowercase letters within each row are significantly different, while for the

same growth stage, values followed by different capital letters within each column are significantly different at @ =0.05 according to Duncan’s multiple range test.
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growth stages of emergence, greening, jointing, heading, anthesis, filling,

and maturity, respectively. Error bars are standard deviations.
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Fig.1  Changes of leaf shape coefficient of winter wheat cultivar of

Xiaoyan 22 during the whole growth season
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Fig.2  Variations of leaf shape coefficient of winter wheat cultivar of Xiaoyan 22 at different growth stages
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Table 2 Comparisons of simulation results of leaf areas with different leaf area models

, e e
LM Linear 1A' =0.78L+9.40W-9.79 (3) 0.94 <0.01 7.22 57.38 27.00
IA =0.66Lx W (2) 0.96 <0.01 0.52 4.40 13.05

b/ ¢ IA =0.55Lx W+0.17L +1.26W - 1.93 (4) 0.96 <0.01 3.66 29.07 14.81
Quadrate f_“é;;;?ﬁ*o'()()(’Lz+0‘45LX W=0.13L + (5) 0.96 <0.01 17.09 135.76 40.71
X4 Logarithmic 1g[A" = 1.90lgL - 1.18 (6) 0.87 <0.01 12.72 101.11 24.72

R P4 S RMSE.RRMSE  ARE 20l A5 7 R R 22 AR AR iR 2% Ao Xt AR iR 25

Note: The acronyms of RMSE, RRMSE, ARE stand for root mean square error, relative root mean square error, and absolute relative error, respectively.
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