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Measurement of Irrigation Water Temperature and Preventive Measures against
Cold Water Damage to Paddy Rice
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Abstract

Paddy rice is a semi-tropical crop and requires warm irrigation water. If mean water
temperature at the water source during the growing period is below 18°C, some kinds of
water warming mechanisms should be taken. In this study irrigation water temperature is
measured and preventive measures to cold water damage on paddy rice are suggested.
Field observations were performed at 100ha field area downstream of the Unmoon reservoir
during the growing season of 1997 Land wuse. canal system, water temperature at
irrigation canals, reservoir, and paddy fields were observed. In addition, growth and yield
of the rice at selected plots were observed.

According to the record, cold water damage occurred in this area due fo the cold
irrigation water supply in 1996, It did not occur because of the eifective irrigation water
management practice in 1997.

However, several preventive measures such as pontoon intake system. using existing weir
and constructing a new warming pond, are suggesled to prevent cold water damage in the
future. If a new warming pond is constructed to raise irrigation water temperature by 27T,
a pond area of 2.94ha is required.
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Fig. 1. Land use and canal system of the study area
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Table 1. Land use of the study area
(unit: ha)
Paddy Orchard
. Apple, |
Canal Direct | Trans- | Double | Sub- Grape ear Sub- Upland Greenhouse | Total
seeding Iplanting|cropping| total PE | PRy tal
peach
1st main wrrigation | 17.8 331 32 54.1 93 7.0 54.1 15 1.6 735
ond main irrigation | 47 | 86 | 00 |133| 13 | 130 | 133 0.0 04 28.0
2nd main Drainage| 1.0 18 0.0 28 0.8 5.6 28 03 0.0 95
Total 235 | 435 | 32 J702] 114 [ 256 | 702 1.3 2.0 111.0
Table 2. Canal system of the study area 2522 ALwerth F2AME £29) = .3}
witm) gz ) Ax%3 £ ARAL BET PIE
t - 18] 31
Canal Barth |Choof| Total  AAsigion 494 Fig 1 deht sle,
ulver _ o
Ist main frrigation | 1.6761] 3036| 19797 s 52 wF 28y ’%“‘]3}3‘3“‘1 TE
9nd main irrigation | 1,982.0 - 19820 = 107} AHEeA #AZIED =2 F-5FY W
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Fiz. 2. Water temperature of Unmoon reservoir
with respect to depth in 1997
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Fig. 3. Water temperature at the beginning of the
main irrigation canal during the growing
period in 1997

Table 3, Maximum, minimum, and mean water
temperature at the beginning of the main
irrigation canal in each 10-day period in

1997. (unit:C)

Month 10-day|Maximum | Minimum | Mean
F 19.0 13.7 16.8
May M 198 169 18.1
L 205 17.0 18.7
F 20.3 17.3 19.2
June M 208 16.6 19.7
L 22.8 175 20.2
F 22.1 16.8 17.9
July M 223 178 207
L 21.5 19.1 20.9
F 268 201 23.3
August M 24,6 18.8 22.0
L 25.3 23.0 24.3
F 252 236 243
September M 25.5 21.2 22.8
L 21.2 194 202
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A% BASFE ZAS A5

Soleo g wEE Ax SR 2m o4 Hold Table 5. Comparison of 10-day average  water
T M= o] AolE: wAY St f1%ch temperatures at the heginning of main
e} BEge A WAl T SLEAY AF irrigation canal and inlet of a padd(y p.ltot.uc)
unit :
2 £ A= FRA G9k7] Wil oS W I s
_ N - . . uly ugus
?J.' Zé]aok&} _E'}—\i% %‘?} H]J_ll-q' 'E‘EET_.' :L‘f%_ T Location F M L F M L
Erhei=s Canal 179] 207] 209 233 220| 24.3
Inlet 29| 228 230 239| 228 243
Difference 50 21] 21 06| 08| 00
Tahle 4. Observed water temperature in paddy field and canal
(unit : °C)
Paddy field Beginning of main
Date Upper plot Middle plot o . Remark
Entrance Exit Entrance Exit Irrigation cana
6. 19 314 47 312 34.4 20.0 oshserved af
6. 30 274 327 309 3238 20.1 2~3 p.m.
7. 03 294 29.2 305 318 19.4
7. 14 29.1 313 30.7 328 21.2
7. 24 322 336 313 331 21.0
8. 08 277 283 255 23.0 24.8
8. 18 25.0 26.7 245 26.0 24.3
8. 28 26,2 27.0 280 285 249
9. 06 26.1 24.7 23.0 23.2 246
9. 21 20.7 19.8 19.0 19.1 20.8
Table 6. Growth and yield of the rice
I Upper plot Middle plot Lower plot
(S =
" Entrance Exit Entrance Exit Entrance Exit
Height (cm) 754 734 735 72.8 68.3 68.2
No. of grains per stem(ea) 87.4 102.7 90.4 02.1 93.8 995
No. of stems per plant(ea) 16.7 17.2 17.3 201 175 16.4
No. of grains per plant(ea) 1.459 1,794 1571 1.853 1,646 1,631
Weight of 1,000 grains(g) 20.5 27.3 27.2 26.2 26.2 26.4
No. of plants in 1m® 28.0 24.0 285 29.0 26.5 25.5
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Table 7. Effect of water temperature increase by using the existing weir

Ttems May June July August Sept.
L F M L F M L i) M L F M
B (C) 353|341 |334 323 (392 (377 387 |379 |366 |354 |323 |31.0
Go(C) 18.7 19.2 197 202 17.9 20,7 209 23.3 22.0 24.3 243 22.8
Goo- o('C) 16.6 149 137 121 213 17.0 17.8 146 14,6 11.1 8.0 8.2
h(1+2 ¢) 2035 2195| 2135 2.051| 2.086| 2.058| 2.290| 2086 1.806| 1.947! 1.700| 1.729
Bw- Go (C) 441 422 3.79 3.25 5.76 4,55 5.23 3.95 3.49 2.83 1.82 1.89
Table 8. Required area of warming pond to increase water temperature by 27C
Ttem May June July August September
L F M L F M L F M L ¥ M
) 0120 0.134| 0.146| 0165|213 0.118| 0.112| 0.137| 0137| 0.181 0.250 0243
-¢ o In(1- ¢) 55,665 | 62,582 | 68,542 | 78,262 | 42,872 | 54,482 51.685 | 64.191| 63,980 | 86.610| 124.823| 121,134
h(1+2 o) 2035| 2195 2135| 2.054| 2086| 2.058| 2.290| 2.086| 1.806| 1.947 1.700 1.729
A/Q (s/m) | 27,355 28,514 | 32,106 | 38,096 | 20,549 | 26.475 | 22.574 | 30,768 | 35,435 | 44.486| 73,447| 70.080
A (ha) 1.09 1.14 1.23 1.52 0.82 1.06 0.90 1.23 142 1.78 2.94 2.80
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