Bib ok 8k (Agric, Res. Bull, Kyungpock Natl. Univ. ) 3:36~43 (1985}

Hio| GiEH| LEKEO RS BEnh
® K B B &

CEE N SV TN N T

A Study on the Consumptive use of Irrigated Water in Paddy Rice

Suh, Seung Duk - Chei, Won Chil

Dept. of Agricultural Engineering, Coll. of Agric., Kyungpook Natl. Univ.

Summary

This study was conducted to find out the consumptive use of irrigated water for calcw
lation of a duty of water in paddy rice.

Tall statured Japonica rice variety is Jinju (late).

Short statured Tongil varities— Taebaek (early) and Pungsan (medium} were planted on
the experimental farm of kyungpook National! University in 1983
The results obtained in this study were as follows :

L

The average temperature of the underwater surface was 27.1°C and the maximum
was recorded at beginning of the August.

The evapotranspiration was gradually increased after transplanting and showed the
peak from booting to heading stage of rice varieties . The average evapotranspir
ation through the whole growing period was 8 43sm/day ( Jinju) for tall statured
Japonica variety, and 7. 78m/day (Taebaek)., 7.71m/day ( Pungsan) for short statw
red Tongil varieties.

The ratio of evapatranspiration to pan-evaporation through the whole growing per-
iod was 1.71 for Japonica variety and 1. 55 for Tongil varieties,

K - value in Blaney & Criddle formula was 1 41 for Japonica variety and 1 30 for
Tongil varieties . Coefficient consumptive use of water (Kc-value) was 1. 40 for
Japonica variety and 1. 27 for Tongil varieties.

It appeared that the water cansumption in the 6,8 es pot is more than that of 2,4
c# pot but the number of panicle of the 6, 8en pot is somewhat less than that of 2,
4 em pot. The deeper water level is the less tiller became . It is consindered
that 2e= pot is more profitable than the others,
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Table 1. Mean temp., high temp. and lower temperature.

Mean temp. (°C)

Division
%\ Year 1983

High temp. (C)

Lower temp. ()

Average 1983 Average 1983 Average

June M 21 4 220 279 27, 9 16 1 17. 2
L 225 23 2 27. 9 28, 6 18. 7 18. 8

E 23 1 23 9 27,7 28 4 19. 9 20, 4

July M 235 25 3 28.2 29. 8 19. 3 2L 9
L 270 27. 3 3L 6 322 237 235

E 29. 9 27. 1 35. 3 322 25. 5 23.3

Aug. M 26,5 26, 5 3L 7 31 8 22 5 22 6
L 24, 7 24, 7 28 6 29. 6 220 2L 0

Sep. E 24. 0 22.9 28 0 27. 8 2L 0 19, 1
M 225 200 7 27. 3 26. 0 18. 7 16. 4

Total 246, 0 243 6 204, 2 294, 3 207 4 204, 2
Mean 24. 6 24. 4 29. 4 29, 4 20 7 20, 4
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Table 2, Mechanical properties of paddy soil used.

Texture (%)

Consistency (%)

Classification

0005 0074

- - L1 PL
0.005 4 974 2 000
. mR = =R

Hydro- Tri- Uni Sand  Silt Clay

meter angle [fied

0-10em 235 438 3L 8
10-20em 24,1 422 335 2.5 208
20-30cm 238 44.2 3L 8 27.2 201

289 220 683 188 265 CL CL 38,2 305 264
7.0 186 267 CL CL 374 335 260
7.6 174 666 CL CL 360 346 258
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Fig- 1. Constant water leveling micro -Iysimeter .

1. Rubber stopper 7. Out- Jet

2. Glass pipe 8. BV, C, Cylinder
3. Stand pipe 9, Soil

4. Clipper 10, Sand

5. Drainage pipe 11. Gravel

6. Constant leveling apparatus
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Table 3. Mean value of underground temperature

per ten days
epth Underground temperature {°C)

Period Surface 5S5em 10 cn 20¢m 30cm
M 254 24. 6 25. 5 25. 2 24,1

June
L o247 24,2 24, 8 245 237
E 25. 2 24, 4 251 25.0 24. 0
July M z4 7 24. 3 24. 9 24. 9 24, 2
L 288 28,1 28 2 275 26, 0
E 3486 335 333 25 30 6
Aug. M 314 30.7 30. 9 30.3 29,0
L 265 26, 2 265 271 26. 9
. E 2357 25. 7 25 8 26, 4 26. 2

Sep.
M 243 24, 2 24,1 24. 7 24. 5
Mean 27. 1 26. 6 26. 9 26. 8 25. 9
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Table 4. Varietal difference of percolation

Treatment
Period 2 ¢em pot 4 cm pot 6 cm pot
June L 18 L8 23
E L8 21 25
July M 14 21 26
L L6 L8 25
E L8 2.0 24
Aug . M 18 17 28
L L6 1. 8 30
Sep. E L4 i3 30
M 0.9 L2 23
Total 14,1 15. 8 23 4
Mean 1 57 L 76 2 60
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Table 5. Varietal variation of growth and yield of paddy rice

Item Panicle Culm Panicle per Grains per Matured 1000-grain Straw Rough

Treatment length length  hill panicle grain ratio weight weight rice yield

Variety (ca) (em) (Ne. ) (Ne.) (%) (g} (kg/102) C(kg/103)
2 230 58 7 24 103 92 8 23.8 1413 599
icm 20, 8 54. 4 22 96 85. 7 22 9 1324 468
6em 2L 6 56. 7 19 111 9L 5 24. 6 1397 551
Taebaek 8 cm 2L 0 55,2 19 104 89. 5 24,0 1248 467
24,86 2L 4 56. 1 28 98 93 3 23 6 1547 551
Bott. 17. 7 46. 6 24 75 9z 2 226 983 469
Mean 20 9 54. 6 227 97. 8 90. 8 23 6 1319 518
2en 23. 8 58. 7 16 129 88. 4 30 7 1274 541
4cen 22 6 590 18 113 93 3 24. 8 1231 516
6 cm 22 4 60. 1 19 124 93 ¢ 26. 2 1431 657
Pungsan 8 cm 22 8 60. 1 18 129 91 4 272 1243 631
24,6 229 57.1 17 105 93 6 301 1112 503
Bott. 210 54. 5 17 107 92 1 28 0 1107 501
Mean 22 6 58. 3 17.5 117. 8 92 0 27. 8 1233 558
2ex 211 64. 9 19 92 95. 4 30. 3 1207 504
L 2L 3 65. 5 15 97 97. 2 27. 0 1027 468
fem 20, 8 68. 8 12 108 94, 6 26, 3 1010 371
" Jinj 8cm 212 65. 6 16 102 96. 8 30. 3 936 423
24,6 2L 1 64. 2 16 93 95 2 271 1273 444
Bott. 221 66, 4 i4 99 96. 8 27 1 987 400
Mean 2L 3 65 9 15. 3 98. 5 96. 0 28.0 1073 435

Table 6. Varietal differences of evapotranspiration & its rate to pan evaporation

Variety Tongil type Japonica type
Taebask Pungsan jinju
Perjod v ET ET/V ET ET/V ET ET/V

June M 6 2 45 071 4.8 0. 77 6 7 1. 08
L 53 25 0 47 30 0. 57 17 0. 70

E 52 16 U 69 4.0 0. 77 4.8 0. 92

July M 4.0 53 1 33 4.3 L 08 5 6 L 40
L 50 95 L 90 85 L 70 10. 0 2 00

E 6 7 121 1 81 iL. 0 L 64 129 L 93

Aug ., M 7.6 13 5 L 78 1L 7 1 54 12. 7 L 67
L 4.6 9 4 2 04 10. 5 228 10. 1 220

Sep. E 35 9 4 274 10. 8 309 10. 2 2 91
M 3.4 - - 85 2 50 7.6 224

Mean 8 2 7. 78 L 50 7. 71 1. 59 8 43 L 71

V¢ Pan evaporation, ET : Evapotranspiration (Unit : mm/ day)
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Table 7.K- values in Blaney & Criddle formula

Japonica

Variety i
\ L type Tongil type
Period Jinju  Taebaek Pungsan Mean
M L 15 0 77 0. 82 0. 80
June
L 0. 62 0 42 0. 50 0. 46
E 0. 80 0. 60 0. 67 0 64
July M 093 0. 88 071 ‘080
L 1 53 1. 45 1 30 1 38
E L 95 L 97 L 66 L 82
Aug . M 2 07 2. 20 191 2 06
L 1 72 L 60 178 1 69
E 1 90 L79 201 1 90
Sep.
M 1, 47 - L 64 1 64
Mean 141 L 30 L 30 L 32
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Table 8. Ke-values in Blaney & Criddle formula

S

by Japonica Tongil type

type
Period Jinju Taebaek Pungsan Mean
M 127 0 85 0. 91 0. 88
June
L 0. 66 0, 45 0. 53 0. 49
E 0. 83 0 63 0. 70 0. 67
July M 0. 96 0 91 0. 73 082
L i 42 L 34 L 20 127
E 1. 67 1 68 1. 42 L 55
Aug. M L 94 207 L 79 L 93
L L7l L 59 L 76 1. 68
E 193 L 81 2 04 L 94
Sep.
M 1 56 - 1 74 174
Mean 1. 40 L 26 1 28 -
O, A
2.0 ‘_.-':‘_ I:]“ - ’,D‘:‘
S _.;--‘-’;A',/ S
| S N
1.5} b
A
o -
=)
I
=Y
ol 'O|' OO Taebaek
& &-ea Pungsan
OO0 Jinju
s---s Mean value
0.5+
I} . . 1 L . . . N L )
M L EM L E M L M E
June July Aug. Sep.

Fig. 2. Kc-values in Blaney & Criddle formula
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Table 9. Consumptive water depth (Unit : mm/ day)
Taeback Pungsan Jinju
4 cm 6ex Bem 2¢n 4 cx 6en 8 cm Z2em 4com 6= 8 =
I M 5 5 6 3 7.1 12 69 6 3 76 76 79 7.6 8.4 85
ue
L 3.9 4.4 51 55 45 42 49 51 4.7 50 55 52
E 54 52 59 86 60 5 6 65 6.9 6 3 6 2 7.1 69
July M 68 68 7.6 94 6 2 61 73 7.9 7.0 6. 9 YAV A
L 13 4 122 133 181 115 1008 125 140 130 121 127 123
E 17. 5 164 192 2006 130 1007 150 ?0. 7 175 15,8 140 149
Aug. M 15. 5 139 17.6 169 128 iL3 127 137 151 134 122 111
L 12. 6 1,9 144 139 11L8 1.4 1.6 131 1.7 1L0 11. 9% 1LO
Sep. E 12 2 1L3 143 142 124 1L.5 14, 2 129 120 12v IL5 1L1
Total 92 8 88.4 104.5 1144 851 77.9 9L 7 WLY9 952 90.0 9LO0 887
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