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Soil water-integrated dry matter accumulations in roots and shoots and their

mutual relations

CHEN Xiao-Yuan', GAO Zhi*Hongl , LUO Yuan-Pei? (1. Yingdong College of Bioengineering, Shaoguan University,
Shaoguan 512005, China; 2. Agrometeorology Institute, Chinese Academy of Agricultural Sciences. Beijing 100081, China). Acta Ecologica
Sinica2005,25(8) :1921~1927.

Abstract: On the basis of the theory about the kinetics of crop growth, this paper develops a model to express soil water-
integrated dry-matter accumulations in roots and shoots, and their mutual relations. It compares the simulated and actually
measured accumulations of dry matter in roots and shoots, illustrating that the simulated and actually measured values tally
with each other and significantly correlate with each other at p = 0. 01, which proved the model presented by the paper
reasonable and logical. This model is used to dynamically simulate the water-integrated relation between the roots and shoots
of winter wheat and the simulation reveals that the relation is linear at the tillering stage, no matter how much water there is
in 0~1. 0 m soil; the relation is mutually contributive at first and then mutually inhibitory at the booting stage , no matter how
much water there is; and at the heading stage, the shoots promote the roots where soil water is sufficient and the shoots first
promote and then inhibit the roots where soil water is deficit. These simulation results are consistent with the actually
measured ones, which demonstrates that the model have certain practical significance.
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Table 1 Soil water dynamic change of the treatments during the whole growth period (%)
Growth stage
Treatment 3-Leaf Tillering Jointing Booting Heading Flowering Filling
A 80 80 80 80 80 80 80
B 60 60 60 60 60 60 60
C 40 40 40 40 40 40 40
B-Al 60 80 60 60 60 60 60
B-A2 60 60 80 60 60 60 60
B-A3 60 60 60 60 60 80 60
B-A4 60 60 60 60 60 60 80
C-Al 40 80 40 40 40 40 40
C-A2 40 40 80 40 40 40 40
C-A3 40 40 40 40 40 80 40
C-A4 40 40 40 40 40 40 80
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Fig. 2 The parameter of treatment B-A3 and C-A3 computing with the experimental data of winter wheat root and shoot dry weight
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Fig. 4 Root and shoot relations during tillering stage
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Fig. 6 Root and shoot relations during booting stage
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Fig.5 Root and shoot relations during jointing stage
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