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Studies on the Consumptine Use of Irrigated Water in Paddy Fields
During the Growing of Rice Plants (II)

Summary

The results of the study on the consumptine use of
irrigated water in paddy fields during the growing season
of rice plants are summarized as follows,

1. Transpiration and evaporation from water surface,

1) Amount of transpiration of rice plant increases
gradually after transplantation and suddenly increases in
the head swelling period and reaches the peak between
the end of the head swelling poriod and early period
of heading and flowering. (the sixth period for early
maturing variety, the seventh period for medium or late
maturing varieties), then it decreases gradually after
that, for early, medium and late maturing varieties.

2) In the transpiration of rice plants there is hardly
any difference among varieties up to the fifth period,
but the early maturing variety is the most vigorous in
the sixth period, and the late maturing variety is more
vigorous than others continuously after the seventh period,

3) The amount of transpiration of the sixth period
for early maturing variety or the seventh period for
medium and late maturing variety in which transpiration
is the most vigorous, is 15% or 16% of the total amount
of tra-spiration through all periods.

4) Transpiration of rice plants must ke cetermined
by using transpiration intensity as the standard coefficient
of computation of amount of transpiration, beccuse it
originates in the physiological action, (Table 7)

5) Transpiration ratio of rice plants is approximately
430 to 480

6) Equations which are able to compute amount of
transpiration of each variety up to the heading-flowering
peried, in which the amount of transpiration of rice
plants is the maximum in this study are as follows:

Early maturing variety; Y=0.658+1. 088X

Medium " /75 Y=0.780+1. 050X

Late maturing variety; Y=0.646+1.091X

*Y =amount of transpiration; X=number of period,
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7) As we know from figure 1 and 2, correlation
between the amount of evaporation from water surface in
paldy fields and amount of transpiration shows high
negative,

8) It is possible to calculate the amount of evaporation
from the water surface in the paddy field for varieties
used in this study on the base of ratio of it to amount
of evaporation by atmometer (Table 11) and Table 10.
Also the amount of evaporation from the water surface
in the paddy field is to be computed by the following
equations until the period in which it is the minimum
quantity the sixth period for early maturing variety and
the seventh period for medium or late maturing varieties,

Early maturing variety; Y=4. 67—0, 58X

Medium ” 7 5 Y=4.70—0. 59X
7 Y=4.71—0.59X
* Y =amount of evaporation from water surface in the
paddy field,

X=number of period

9) Changes in the amount of evapo-transpiration of

Late ’”"

each growing period have the same tendency as transpi-
ration, and the maximum quantity of early 11aturing
variety is in the sixth period and medium or late maturing
varieties are in the seventh period.

10) The amount of evapo-transpiration can be calcu-
lated on the
(Table 14) and Tablet 12, for varieties us:d in this

base of the evapo-transpiration intensity
study. Also, it is possible to compute it according to
the following equations with in the period of maximum
quantity,

Early maturing variety; Y =3, 36+0. 503X

Medium ” 7 5 Y=5.41+0. 456X

Late ” ot Y=5 80+0.494X

*Y = amount of evapo-transpiration. X = number of
period

11) Ratios of the total amount of evapo-transpiration
to the total amount of evaporation by atmometer thr-
ough all growing periods, are 1.23 for early maturing

variety, 1.25 for medium maturing variety, 1.27 for
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ljate maturing variety, respactively.

12) Oaly air temperature shows high correlation. in re-
lation betweesn amount of evapo-transpiration and climatic
conditions from the viewpoint of Korean climatic condi-
tions through all growing periods of rice plants.

2. Amount of percolation

1) The amount of percolation for computation of
planning water requirment ought to depend on water
holding dates.

3. Available rainfall

1) The available rainfall and its coefficient of each
period during the ‘growing season of paddy fields are
shown in Table 8.

2) The

rainfall to the amount of rainfall during the growing

ratio (available coefficient) of available
season of paddy fields seems to be from 65% to 5%
as the standard in Korea,

3) Available rainfall during the growing season of
paddy fields in the common year is estimated to be about
550 millimeters.

4. Effects to bz influzaced upon pereolation by trans
piration of rice plants.

1) The stronger absorbtive action is, the more the amount
of percolation decreaszs, bscause absorbtive action of rice
plant roots influence upon percolation (Table 21, Table 22)

2) In case of planting of rice plants, there are saveral
entirely different changes in the amount of percolation
in the forenoon, at night and in the afternooa during the
growing season, that is, is the morning and at night,
the amount of percolation increases gradually after
transplantation to the peak in the end of July or the
early part of August (water or soil temperature is the
highest), and it decreases gradually after that, neverthe
less, in th2 afternoda, it decreases grajually after
(ransplantasion to be at the minimum in the mildle of
August, and it increases gradually after that.

3) In spite of the increasing amount of transpiration,
the amount of daytims percolation  decreases gadually
after transplantation and appears to suddenly decrease a
bout head swelling dates or heading-flowering perisd,
but it begins to increase suddenly at the end of August again.

4) Changs of amount of percolation during all growing
periods show some variable phenomzna, that is, amount
of percolation decreases after the end of July, and it
also it decreases after

jncreases in end August again,

Ihat once more, This phenomena may be influenced

complexly from water or soil temperature(night time and
forenoon) as absorbtive actien of rice plant roots,

5) Correlation hetween the amount of daytime perco-
lation and the amount cf transpiration shows high nega-
tive, amount of night percolation is influenced by water
or soil temperature, but there is little no influence by
transpiration, It is estimated that the amount of adaily
percolation is more influenced by of other causes than.
transpiration,

\6) Correlation between the amount of night percoe,
lation and water or soil temp tureshows high positive,
but there is not any correlation between the amount
of forenoon percolation or afternoon percolation and water
of soil temperature.

7) There is high positive correlation which is r=+
0. 8382%* between the amonnt of daily percolatian‘ of
planting pot of rice plant and amount and amount of
daily percolation of non-planting pot.

8) The total amount of percolation throughall growin.
periods of rice plants may be influenced more from spe-
cific permeability of soil, water of soil temperature, and

otheres than transpiration of rice plants.
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