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Accuracy and stability of the inver semethod to estmate

the average root-water -uptake rate and itsapplication
Zuo Qiang, W ang Dong, Luo Changshou
(College o Resources and Envirorment, and K ey L aboratory o Plant-Soil Interactions,
M inistry o Education, China A gricultural U niversity, B eijing 100094, China)

Abstract: The accuracy and convergence of the inverse method to estimate the average root-w ater-uptake rate,
w hich w as proposed by Zuo, et al (2001), aremainly dependent on the follow ing two factors the time interval
(T) between the wo successivemeasuranentsof il w ater content distributions, and the gatial interval (S1) of
themeasured data along the il profile Examplesof the numerical experiment w ere taken to exam ine the effect
of different T and S| on the accuracy and stability of themethod in thispaper In practice, it is recommended to
choose5d< T < 15dandSI < 20 an o as to keep themaximal absolute error and the overall relative error be-
w een the estimated and the real average root-w ater-uptake ratew ithin Q 0015 d" * and 15%, reectively. Fur-
themore, the inversemethod w as gpplied to smulate the average root-w ater-uptake rate distributions of w inter
w heat at seedling stage under w ater stress W interw heatw asplanted in the s0il colunnsand the experimentw as
conducted in a greenhouse w ith 2 w ater stress levels The simulated results showed that water stress reduced
root-w ater-up take of w interw heat remarkably and probably inhibited the roots grow th aswell The scopeofw in-
ter w heat root-w ater-uptake w as adjusted by itself to the lower il layer where il moisture was appropriate
w hen il water supply in the upper il layer w as deficient

Key words average root-w ater-uptake rate; il water, inversemethod; numerical simulation
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