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Studies on the reduction of cold water damage in the paddy field
1., On the effect of polyethylen tube irrigation

Jurds Hawnvu, Tatsuro UcHiiMa and Satoshi Sucawara
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Fig. 1. Arrangements of plots, tube, rice varieties
and observed points in the experimental field
C, P, black points and added numerals show
respectively control, tube plot, observed points
of water temperature and its numbers;
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Table |. Average amounts of irrigation
(from June 15 to July 8)

X | i) i wOA K B
Plots Area ‘ Amounts of irrigation
OB K m2 | . m3/day am fday
Control | 1,454 115,504 79.4.
Foe 25| 1564 83,728 53.5
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Fig. 2. Distributions of heading date and
sampling positions for the growth and
vield = estimation. Numbers on the
equivalent line, black points and added
numerals show respectively date of
August, sampling positions for yield
estimation and its numbers.
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Table 3. Yields and several characters of harvested rice plants
w | =8 B B B W E|® X 5 & | & B Iabt BB BXEE
v | Mg &2 Length | Length | Number Welght Total | Rate of Weight of Weight of
IZE E';‘ §§ 0 of of of ears | of | top : sterile ! perfect { hulled
& |20n.E| plants ears per hill | straw | weight ' grains ' grains | grains
Y en on g /hill g /hili % kg/ a kg/ a
1 . 46.4 12.9 17.6 19.3 99.9 0.0 0.0
2 58.9 13.3 10 22.3 25.0 91.0 1.4 1.2
3 66.1 13.3 23.2 27.4 83.0 4:2 3.2
* 4 67.1 14.8 11 16.9 28.6 30.5 24.0 19.2
o) 5 61.7 13.1 9 21.4 25.3 82.1 © 3.7 3.0
A 6 72.5 15.0 11 15.4 27.9 26.5 25.6 20.8
7 69.4 15.4 12 13.0 27.0 17.3 29.1 23.6
> 8 70.9 16.3 12 12.1 28.9 8.7 34.7 28.0
.9 74.8 17.3 12 12.6 30.4 8.8 37.9 30.7
Bl o« | 10| 7182 17.5 11 14.1 33.8 6.4 10.9 33.3
1 63.0 13.4 10 13:6 22.8 < 43.2 17.6 14.3
12 67.5 14.5 11 13.3 26.5 17.6 27.7 21.9
13 74.0 15.4 13 15.8 32.7 19.6 36.5 29.6
8 .14 62.5 16.2 13 16.2 37.1 10.8 441 :35.8
B S 15| 778 16.3 15 174 39.8 | 15.1 47.5 31.9
S | 1% | 69.1 16-1 13 12.9 310 7.6 381 30.7
17 74.2 15.5 13 15.1 34.3 - 9.6 40.7 33.0
18 71.3 16.3 13 13.8 31.4 6.7 37.7 31.2
—_ 19 70.9 16.0 12 13.0 29.2 7.4 35.1 28.4
g 20 78.4 16.7 13 16.5 38.0 6.6 45.3 36.7
ERE R 210 75.4 16.6 12 22.3 ‘ 48.7 14.4 56.4 44.1
S b 22 0 19.8 16.2 13 21.9 47.5 18.3 55:4 45.7
7 23 1 75.3 15.5 11 23.4 47.8 9.3 52.7 43.7
x 24 | 718.8 15.9 14 24.4 52%.8 ~11.5 61:9 -51.3
3 25 J 81.1 16.1 15 27.6 58.7 18.3 68.8 55.4
Py 26 75.6 15.6 13 23.4 47.7 10.1 54.5 34.7
- Y| 79.5 16.5 14 22.4 48.8 19.7 55.7 45.0
&~ 28 1 80.5 16.5 15 26.7 56.9 23.4. 63.1 | 51.5
29 82.8 16.1 13 25.4 52.5 18.5 57.8 i - 47.1
30 . 69.1 16.0 11 17.6 27.17 43.6 19.4 15.7
~31 ¢ 76.1 16.5 14 14.2 33.9 22.9 40.7 33.3
* 32 71.4 16.6 12 16.8 33.2 18.5 33.3 27.3
4 33 4.6 . 16.9 12 13.3 31.8 17.6 40.7 32.6
N Z 34 72.7 1 11.5 12 13.4 31.9 13.4 39.0 31.9
- 135 79.9 16.7 17 20.3 41.4 30.1 4.7 31.0
1 36 72.4 16.1 15 17.6 36.5 26.0 37.7 31.0
§ 37 1 78.9 17.5 15 23.4 47.2 14.4 50.8 40.9
N 8 |38 . .73.8 16.2 14 15.3 36.0 10.1 41.7 35.8
7S 39 . 187 17.3 14 19.1 42.4 15.4 48.5 40.2
% 40 84.9 17.3 16 19.1 42.5 18.7 48.7 ~39.3
: 41 1. -73.9 16.2 13 14.8 33.9 9.1 42.3 ~32.8
2 b 42 | 181 16.8 13 22.8 50.1 18.5 57:5 47.4
A v 43 1 73.3 16.1 11 28.1 53.3 12.%6 53.6 42.7
© e 4 1 18.2 16.3 12 23.0 50.7 17.8 58.7 47.6
2 < 45 | 75.6 16.7 13 25.0 54.2 14.4 61.9 51.1
E‘f bt 46 ' 7.2 16.6 12 20.3 48.0 15.3 58.7 46.9
: § 47 | 75.5 16.6 12 25.1 50.9 9.2 55.0 46.7
S 48 ! 80.4 16.8 14 30.1 62.4 15.6 69.1 35.2
N 49 79.5 16.1 14 25.8 55.9 10.3 64.4 . 53.1
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Table 4. Average water temperatures at the inlet and outlet of tube and the

average rising rate of water temperature in the tube
(from June 16 to July 7)

| OARKE | MEKE |HARKEEZ| PERAR | wTem | O

} a1 . 2 Af=053—0, q T y=a0/r

» ‘ °C °C °C ¢ /sec] min, °C/min.
Rlax Gater somp® | 198 219 2.1 1.2 8.2 0.256
ﬁi\/Iin. %Evaterﬂiemp. 11.7 12.9 1.2 1.1 9.5 0 1 26
Frtear wate teme - 15.7 17.2 1.5 1.2 7.9 0.190

81 : Water temperature at the inlet
8; : Water temperature at the outlet

A8 : Daily range

g : Amount of irrigation o
7 : Passing time of water through the tube"

7 ¢ Rising rate of water temperature
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Table 6.. Relation between water temperature of the ftubg and -
critical Water temperature inducing damage
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Résumé

In 1958 and 1959, the practical effect of polyethylen tube (its radius ; 4.6 cm, a green
coloured, cylindrical tube made of thin polyethylen film) irrigation and relation between the

rising effect of water temperature and amount of irrigation were examined by using famer’s

paddy rice field on the foot of Mt. Iwate, where cold water had been continuouslyr irrigated

during summer season.

The results obtained were as follows :

1. Length of tube used for irrigation was 70 m (4.5 m/a

. average passing time of water

through the tube was about § minutes) and the outlet of tube was situated in four different
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directions weekly. . .

2. ‘The rates of damage for rice yield were 11.9% for. control cold water irrigation plot and
9.7% for tube irrigation plot. So, the reduction of the rate of damage resulted in 2.2% by
using tube.

3. The average rising .ratio (;) of water temperature of tube from rooting to heading was
0.256 °C/min. at the case of maximum water temperature and 0.126 °C/min. at the minimum,
When the position of outlet of tube was changed, the average water temperature rose 2.1°C
at the case of maximum water temperature and 1.1°C at the minimum and it was effective to
disperse and reduce cold water damage at one portion of paddy field.

4. For rice variety, Qirase, the critical water temperatures free from cold water damage were
respectively 28°C (maximum), 16°C (minimum) and 22°C (mean) ranging from rooting to
heading.

5. The suitable length of tube in practical use should be decided by the rising values of
water temperature required at that field and the amount of irrigation. When 6, represents
the critical water temperature free from cold water damage, 8, the irrigated water temperature
and a6 the rising water temperature in the case of changing position of tube exit, the passing
time of water through the tube ¢ necessitating to reach to 9. is given by the following
formula. '

o = (8 —A8) —8,
. ) 7
And the tube length (L. ) needed for supporting ~. is as follow :

A Agt

where ¢ (=i4;d—> is an amount of irrigation, A; is a cross Section area of tube, A is an area

Lo = .74 _ e Ad

of paddy field, and d is percolation amount in depth.
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