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Mathematical Simulation of Rice Root Spatial Distribution and Its Application
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Abstract ; To clarify the root spatial distribution characteristics of rice, root box experiments were conduc-
ted to collect root distribution data. The equation Y =a (1 —b"), where Y is the total root length, and X
is the distance of root horizontal distribution or the depth of root vertical distribution, was used to estab-
lish root distribution model. Moreover, influences of water management on root growth and distribution
were analyzed using the model. The results showed that about 88% of roots were distributed in the top 10
cm soil layer, and 60% —70% of the roots were distributed in horizontal range of 10 ¢m from the plant at
tillering and ripening stages. The change in total root length with the distance of root horizontal distribu-
tion or the depth of root vertical distribution could be simulated by the equation ¥ =a(1 -b"). Water
management had impact on rice root vertical distribution and root number without affecting the root hori-
zontal distribution. The rice roots were 0. 6 and 3.5 c¢cm deeper, 19. 8% and 26. 4% longer, and 28. 3%
and 21. 0% greater in number under intermittently flooded irrigation compared with wet irrigation and
continuously flooded irrigation, respectively. The variation of average angle of roots showed similar tend-

ency.
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Fig.1 Rice root longitudinal distribution in soil at tillering and

ripening stages
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Fig.2 Total rice root length variations with soil depth at tillering

and ripening stages
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Fig.3  Rice root transverse distribution in soil at tillering and
ripening stages
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Fig. 4  Total rice root length variations with distance from root

stubble center
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Tab.1 Influence of water management on rice root growth and distribution at tillering and ripening stages
WER, WRAKE/ gl B
A K IK AT E R (% - *5’[571) (em - fffkil) 10 cm PANAR Z hgo%m%/ 10 em PANAR r9o%1ﬂ,%/
a H il % em LA/ % em
Sy BEH T VEE 338.0b 6 775.3b 77.4a 14.9a 64.1a 19.5a
i) st R 447.5a 9 169.9a 80.0a 14. 1a 63.9a 19.9a
IKIZHER 352.7b 7 387.0b 85.3a 12.2a 60. 8a 21.3a
A T T VR TR 435.0b 9 846. 1b 76. 7ab 15.4a 65.5a 19.7a
i) st v VR 558.0a 11 794.3a 75.4a 16.0a 65.2a 19. 6a
K B 461.5b 9 330.8b 83.7b 12.5a 63.2a 19.9a

D) AaR A KM R 51K F e AR — AR N5 FHE R 7 ZFRRHF(P>0.05 Duncan’s i ,n=3).
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Tab.2 Influence of water management on parameters of rice root model at tillering and ripening stages
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SYEEM TRUEVEME 6 938.1b 0.87a 9409.6  0.995™  7473.1b 0.92a 4923.2  0.993%
[ BRENE 9 286. la 0.86a  11008.2  0.997™  9971.6a 0.92a 3477.9  0.989*
KZHEWE  7299.7ab  0.8la 3285.5  0.987  8163.6ab  0.92a 4352.8  0.991*
A REERE 10 008.2a 0.87a 8163.1  0.997" 10476.0a  0.91a 4170.6  0.990"
[EJBEME 11 972.7a 0.87a  11544.6  0.997 12619.1a 0.91a 3876.0  0.989*
KIZHEME 9 433.9a 0.84a 8287.4  0.994™ 10317.4a 0.92a 3391.6  0.990*

D) ARR £ KA R 7 R F 6 AR —MAR 5B Fa 4, K7 £ZFRE%(P>0.05 Duncan’s i ,n =3).
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Tab.3 Influence of water management on rice root angle distribution at tillering and ripening stages
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