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Study subjects for modeling
water balance and grass production
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Hokkaido Tenpoku Agricultural Experiment Station
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Abstract

The soil-crop-atmosphere continuum is a dynamic system in which water is recycling, It is
convenient to use models for analyzing dynamic systems like this. There are many models to
predict soil water contents profile and crop yields. In this paper, I introduce models which
describe water balance and grass production, and discuss some study subjects in order to
construct more accurate model. The subjects are summarized as follows :

1) The root zone of grassland has been considered to be shallow. But grass roots in subsoils
can absorb nutrients and water as well as roots in shallow layers. We have to know how deep
roots can absorb nutrients and water.

2) Unsaturated conductivity is essential to calculate water flux in soil. But it is not so easy
to measure unsaturated conductivity, so there are few reports concering it. It is necessary to
increase data on unsaturated conductivity.

3) Transpiration rates change with soil water content and weather conditions. There are
some empirical equations for estimating transpiration rates. But it is not clear which equation is
best for a certain condition.

4) Water requirement is necessary to convert the water use of grass into dry matter produc-
tion. Examples of water requirement, measured in Hokkaido, have wide ranges of values. More
measurements are needed.

Key words : water balance and dry matter production model, root zone, unsaturated conductivi-

ty, transpiration, water requirement
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Table 1 Root distribution in orchardgrass

sward at 5 years after establishment.
(Osaki et al., 1975)

& W ey E o 1A
(em) (g/900 cm?®) (%)
0~ 5 42.0 80
5~10 8.7 16
10~15 2.3 4

£2 EREHTORV=TLNIA 7S5 ZAOEFIC
BIIEITHEY v =9 r0HAMEB ORBE
(Garwood and Williams, 1967)
Table 2 The effect of fertilizer (NHNO;)
placement on the growth of perennial
ryegrass under dry conditions.

i 0 A IOB D sEmER
(k3 F em) (%) (%)
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Table 3 Water requirement of grasses.
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