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*Effects of surface-layer accumulated temperature on major growth traits of spring

maize when un-mulched or under clear or black plastic film mulches
SUN Shijun, JIANG Hao, CHEN Zhtjun, ZHU Zhen-chuang, ZHANG Xu-dong”* , CHI Dao-cai

College of Water Conservancy ., Shenyang Agricultural University , Shenyang 110866, China

Abstract; The objective of this research was to study the effects of surface-layer accumulated temperature on
major growth traits of spring maize under different colored plastic film mulching in the rain-fed region of North-
east China. Field experiments with three film mulching treatments: no mulch (M,), colorless transparent plas-
tic film mulch (M) and black plastic film mulch (M;), were conducted. Slogistic equation was used to fit the
progression of maize plant height, leaf area index, and dry matter accumulation as a function of surface-layer
accumulated temperature. It was found that the average rate of maize plant height increase ranked M, >M, >M,
during early growth, M, >M,>M, during stem elongation, and M, >M, >M, during grain development. The
treatment rankings for accumulation rate of maize leaf area index followed those of plant height during early

growth and grain development stages, but ranked M, >M, >M, during stem elongation. The black film (M,)

* :2018-07-18; :2018-09-10
: (SQ2018YFD030062) , (20180550617)
(201308210026)
(1969, s s . E-mail: sunshijun2000(@ yeah. net

* Corresponding author. E-mail: zxxddd@126. com



62 ACTA PRATACULTURAE SINICA(2019)

Vol. 28,No. 2

treatment significantly increased the duration of dry matter accumulation during the stem elongation stage and
reached the stem elongation growth phase earlier than other treatments, and so contributed to improved maize
yield. There was a significant relationship between maximum dry matter accumulation rate, the accumulated
temperature at which the inflexions of the dry matter accumulation curves occurred, other parameters of the SI-
ogistic equation, and maize yield. The results show that film mulching had the greatest impact on maize devel-
opment during the early growth stage. Transparent plastic film accelerated leaf senescence, while the black plas-
tic film treatment had the largest dry matter accumulation rate and the highest yield. Results from this research

into the effect of mulching treatment options on the growth dynamics of maize and on maize yield can be used to

improve resource use efficiency and output of maize production systems.
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2743 h, \ . . .

1 2016 2017
Table 1 Effective surface-layer accumulated temperature of maize under different treatments at the end of

milking stage and harvest in 2016 and 2017 (C - d)
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Period Black film  Colorless transparent ~ No-mulch Black film  Colorless transparent ~ No-mulch
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omparison of measured values and the fitting of maize plant height under different film mulching in 2016 and 2017
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Table 2 Dynamic equation of growth and related points for plant height with changes of surface-layer accumulated temperature

Slogistic
Year Treatment  Slogistic equation The accumulated The accumulated The accumulated Maximum Average growth
temperature of temperature when  temperature when growth rate rate of the rapid
the maximum entering the rapid entering the slowly (Vmax » growth period
growth rate growth period increasing stage ecm s C7 e (Viem s C7 1o
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3
Table 3 Dynamic growth equation and related points for leaf area index with changes of surface-layer accumulated temperature
Slogistic
Year Treatment  Slogistic equation The accumulated The accumulated The accumulated Maximum Average growth
temperature of temperature when  temperature when growth rate rate of the rapid
the maximum entering the rapid entering the slowly (V nax » growth period
growth rate growth period increasing stage cm? « cm” 2 . (V,em? « cm™ 2 »
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Note; T;.T5.T3.T,.T5.,Ts indicate the surface-layer accumulated temperature of My, M;,M; in 2016 and 2017, respectively; YL, .YL,.YL3,

YL,.YL;5.YLs indicate the leafl area index of My .M; .M, in 2016 and 2017, respectively.
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Table 4 Dynamic growth equation and related points for dry matter accumulation with changes of surface-layer accumulated

Slogistic
Year Treatment  Slogistic equation The accumulated The accumulated The accumulated Maximum Average growth
temperature of temperature when  temperature when growth rate rate of the rapid
the maximum entering the rapid entering the slowly (Vmax » growth period
growth rate growth period increasing stage kg C e (V.kgeC™ 1.
(T . C ) (T,.,C - d) (Ty.C D d™hH d=hH
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Note: T;.T;.T3.T,.T;5.Ts indicate the surface-layer accumulated temperature of My, M; .M, in 2016 and 2017, respectively; YD;.YD,.YD3 .

YD,.YD;s.YD; indicate the dry matter accumulation of My ,M; .M, in 2016 and 2017, respectively.
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Table 5 The relationship between the maize yield and

the characteristic of the dynamic process of dry matter
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