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The Measuring Experiment of Irrigation Water for Spreading Varieties of Rice
Plant in Chuncheon Area
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Summary

This Study was carried out at the experimental Plot of Kang-Weon Province, Institute
of Agriculture experiment, to find out Irrigation Water requirement and suitable calculating
formula of evapotranspiration on Spreading Varieties of rice plant such as Seul Oak, Bokkwang
and Teaback in Chuncheon Area,

The evapotranspiration, infiltration, and consumptive use of water were measured by Micro
Lysimeter for four years from ‘86yr, Also, yield of rice was investigated during same period.
With the Kc¢ Value taken from experimental value, evapotranspiration was calculated by
methods of Blaney & criddle, Penman, Hargreaves and Thornthwaite by Computer using
meteorological data in Chuncheon Area for twenty one yrs from ‘66yr to ‘86yr.

All analyses were conducted based on average value of experiment for four years and the
results are summarized as follows :

1) The yield by varieties through this experiment showed 1.06 times in Seul Oak, 1.94 times
in Bokkwang and 1.89 times in Teaback more than Standard Yield.

2) The consumptive use of water including infiltration were 1.068.4mm in Seul Oak, 1,102.
6mm in Bokkwang and 1,195.6mm in Teaback.

3) The evapotranspiration by Actual measurement presented 520.1mm in Seul Oak, 540.1mm
in Bokkwang and 598.4mm in Teaback.

4) The ratio of evapotranspiration and infiltration over Panevaporation showed 1.2 to 1.4.

5) The irrigation water reguirement by water balance were shown to be irrigated more than
584 mm / yr in average during 21 years from ‘66yr to '86yr for all Varieties and those for
10yr frequency 693 mm in Seul Oak, 712 mm in Bokkwang and 728 mm in Teaback res-
pectively,

6) Crop Coefficient (Kc Value) of the tested rice plant during the period were shown as Table
10.

7) Penman Method was the formula the most close to experiment Value among four different
methods of Blaney & Criddle Penman, Hargreaves, and Thornthwaite,
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Table-1. Varieties tested

Race
Seul oak
Bok kwang
Tea back

Stage Line

Medium maturing variety | old home variety

Early maturing variety old home variety

Medium maturing variety | Tong il

Table-2. Amount of fertilization
(Unit : kg/10a)
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Classi. NO, P,0, K.,O Remarks
Seu! oak 11 7 8 ——_:
b ¢
Bok kwang 11 7 8
Tea back 15 9 11 Fig. 1. Micre Lysimeter(unit:Cm)
Table-3. Distributed fertilizer
Basi Tilleri Additional
Manuring asl.c ' unlng 110.na Date of fertilization
manuring manuring manuring
NO, 50% 30% 20% s Basic manuring > may 23
P,0; 100% - - « Tillering manuring > June 2
K,0 70% - 30% « Additional manuring . July 7
Table-4. Chemical analysis of Soil
. s Mechanical Textural
oM | P,0; K Ca Mg CEC Si0, ) )
PH Y o0 | (opm) | (me/1008) | (me/1008) | (me/100g) | (me/100g) | (ppm analysis triangle
7 pem me & 8 mes s mes iR n Sandj Silt | Clay classification
6.2 |2.24 83 - 3.4 0.4 8 2 9.7 51 37 12 Loam
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Table-5. Cultivation

. Varieties Secul oak Bok kwang Tea back Remarks
Classi.
» Transplant May 23 May 23 May 23
*» Commencement of observation May 25 May 25 May 25
* Heading Julv 26 July 30 Aug 4
* Drainage of submerged paddy Sep 1 Sep § Sep 10
* Harvest Sep 7 Sep 10 Sep 16
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Art.

4) Pot No. 7 (BE) 3 K& L.ysimeter% g
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Table-6. Depth of water in paddy(treatment)

Pot No.| 1| 2 3 4 5 b 7
Depth eol 20 20.40.60 40 50 60 60
(mm) Control infiltration Bottom|
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Table-7. Surveying of growth
1) Plant height

(UJnit ¢ cm)
Date
Line Transplant | Junel | June 1 June 21 July 1 July 1 July 21 Harvest
Seul oak 21 23 30 4 37.6 49 9 59.7 69. 6 83. 5
Bok kwang 23.2 27 34.7 43. 5 58 68. 3 79.7 103. 6
Tae back 16. 5 18. 4 29. 5 39.1 52.9 65. 8 83. 1 Q0. 1

2) Number of tillers (Unit * em)

Date Transplant | June 1| June 11 June 21 July 1 July 11 July 21 Harvest
Line
Seul oak 3 3 8.3 15.2 20. 1} 20. 1 21.7 23.7
Bok kwang 3 3 8.9 16. 4 23. 4 25.5 26. 5 27,1
Tae back 3 3 5.8 1.3 23.0 263 28.9 28. 1
Table-8. Growth of rice and yields
Item Plant | Culm Per hili(g) Number | Weight Yield
Variety height | height | Number Weight of | Weight OAf of I,OOO for Remarks
. . unhusked of S/R| grains | grains
Treatment (em) fem) | of tillers rice stran per hill (&) kg/10a
2cm 77.4 74.6 22. 6 28 25.2 85. 3 251
4cm 84.3 77.7 21,6 27.8 26. 8 84. 1 b 6
bem 87 80.1 21. 4 30.5 24 2 89,1 29. 4
8cm 82.6 77 22 28.3 231 85 4 23.5
Seul oak
24.6em | 81.2] 77.7| 24.6 | 30 245 82.3 | 25 8/ §ian
Bottom 88 80. 4 21.9 30. 4 26.2 82.7 30. 1 dard
Total 500.5}467.5 134. 1 175 150 508. 9 160. 5] 638.5
Mean 83. 4 77.9 22. 4 29.72 25 0.86 84,8 26 81679 7| 1.06times
2cm 103.3 80. 9 22.9 45.7 36.7 80. 3 28
4cm 101.8 3.9 25 6 46 36.3 85 27.2
6em 114 4 Q4.9 27. 8 47.3 38. 1 89 24.9
Bok kwang 8cm 100.7 Q1.3 257 50.3 50 84.3 27.9
2.4.6em | 97.7| 90 247 | 435 | 325 103.2 | 268 §ran
Bottom 114.8 92.3 31.2 55. 6 48. 5 88. 2 26, 4| dard
Total 632.7 | 543. 3 157. 9 288. 4 2421 530 1612|475 3
Mean 105.5 ©0. 6 26.3 48.1 40.410.84 88. 3 26.91130 711 94times
2cm 86.5 80. ¢ 24.9 45.7 40. 5 100. 7 24.3
4cm 921} 82 28.7 48. 6 48. 2 1107 23.3
6cm 91.3 82.7 27.8 44,5 50.5 107. 4 23.5
gem 94 87.3 31.7 49. 8 51.7 104. 2 23. 8
Tae back
2.4 6m | 867| 83.8| 222 419 | 335 107 | 230 Syan.
Bottom 90.2 82. 5 25,1 46. 5 42. 5 107.2 23 51 dard
Total 540.8 | 499. 2 160. 4 277 266. 9 640. 9 141 41731 4
Mean 0.1 83.2 26.7 46. 2 44.510.96 106. 8 23 6| 1379 91 1 89times
1068.4mm, MEY:1102.6mm, A F11195.6mmo] =, #i4% Eafiliae ek REe TH el # % 3.0,3.2%
K CHERAKERES b U/NE ERENE 5 T2 Dbyl 3.022 ke el=ob shab L
Sl T 2.5 WK 2.5, AF 270l L RlE M RRIEA B b e A e
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Table-10. Crop coefficient(Kc) by formula

Line Seul oak Bok kwang Tea back Remarks
Method
> b
2riod B I H T B P H T B )3 H T _
Period B ! Blaney &
criddle
P I Penman
May L 1,00} 1.04] 0.83] 1.04| 1,10} 1.1310.88| 1.06] 1.02} 1.05]0.83] 0.98
E 1181 1.201 0.96 1390 1,14 V.15 093] 1.327 1,19} 1.22| 0.98] 1.40 .
H ' Hargreaves
Jun M 112 127 v.orf 1.3 1,081 1.2401.00] 1.24) Y00 1,27 1.03] 1.27
L 0.890] 1151 0,92 1.081 118 1.071 0.92] 1.19}1 0.92] 1.19[ 0.99| 1.11 .,
- T : Thornth-
E 0.8811.2410.94]1.09]10.92[ 1171096 1.13]0.98| 1.26] 1.02}1.20 ait
wal
July M 0.94] 1,421 1121 117 1.00| 1.54] 1.22]| 1.23] 1.09} 1.69| 1.33]| 1.36
L 0.8111.2510.9411.05]0.76|1.25]|0.92]10.99] 0.81 | 1.31|0.981 1.06
E 0.7211.1310.95(0.92]10.90] 1.34 1. 141 1.15] 1.03| V.5&6| 1.31 | 1 31
Aug M 0.781 1.03}0.86] 1.00[0.78] 1.07|0.89| 0.99| 0.87} 1.20] 1.00] 1 12
L 0.66] 0.97]10.7610.8410.721 1.0210.85[10.93] 0.8V 1.15] 0.95{ 1.06
Sep E 0.56| 0.80] 0.65] 0.70] 0.67 | 0.99] 0.86| 0.84
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Table-11. Evapotranspiration(ETO) by formula (1966~ 1986)

unit | mm

Varieties Seuloak (99days) Bok Kwang(104days) Tea Back(109days)
method _

Year B-C | Penman| Harg [ Thorn| B-C | Penman| Harg | Thorn | B—C | Penman| Harg | Thorn
1966 493 492 421 503 547 517 454 534 569 559 488 577
1967 524 504 471 522 582 532 512 556 606 575 553 601
1968 492 556 545 500 545 597 601 529 565 651 654 570
1969 476 496 446 493 527 521 481 523 549 565 519 564
1970 487 454 392 498 544 486 426 532 566 528 460 575
1971 500 481 403 507 554 511 438 537 575 555 473 579
1972 499 571 484 504 547 601 517 531 568 650 557 571
1973 546 576 486 536 599 610 525 567 625 659 566 611
1974 472 585 538 491 525 622 585 523 548 673 632 565
1975 501 505 503 507 557 538 552 540 580 583 599 583
1976 492 533 485 499 544 568 525 520 565 614 566 570
1977 509 581 498 509 567 617 542 542 587 670 587 584
1678 515 470 353 513 568 496 380 543 589 535 408 584
1979 492 504 424 502 544 537 462 532 565 583 502" 573
1980 482 482 433 49] 531 514 468 519 549 555 505 558
1981 500 509 430 505 551 541 468 534 572 587 507 575
1982 492 527 463 501 545 561 504 531 567 610 548 573
1983 494 518 508 498 549 545 546 529 569 591 590 571
1984 337 555 518 532 591 584 560 562 615 634 606 606
1985 525 484 529 524 583 514 571 558 606 558 616 602
1986 496 516 479 542 551 550 526 575 571 598 570 615
Total 10,524 |10,899 | 9,809 (10,677 (11,651 [11,562 |10,643 [11,326 (12,106 12,536 |11,506(12,207
X 501.1 ] 519 467.1 | 508.4 | 554.8 | 550.6 | 506.8 | 539.3 | 576.9 | 596.9 | 547.9 | 581.3

4 18.5 . 37.6 49.9 14.3 19.6 39.9 55.1 15.0 20.7 43.7 60.3 15.9
Table-12. Comparison of Evapotranspiranspiration
unit I mm
Method By By formula

Varieties experiment Blaney & criddle Penman Hargreaves Thornthwaite
Seu loak 520.1 513.0 518 508.3 524.1

Bok kwang 540.1 568.7 548.4 550.8 556.0
Tea back 598.4 590.3 595.1 595.5 598.7

This figure indicate average value for four years from ’83Yr to ’86Yr

Bl sl w5 #KOABRREE S W
Kegtah AIHBLMAT o] 2155 (1966~ 1986) % %

Fir s

laney & criddle,

Penman

, Hargreaves

Thornth Waite 2.6 i 1A BYEME £

Y. Table-113} 7o o]F 444 Aol 4

Table-

129} Zrol A FIERMH S} iPEME S 4RI V-HaffiA}
bk EEESEAl vhebuk 24 Ke] Penmen ol ol
wlel 4] Penmanil-8 FIA sbod W REGIE S 1001

('66~"86) °| & e L5 H7%

15¢] e},

- 100 -

gk7l o] Table-13,14,



it o] R K BSES AR BT A%
Table-13. Water balance on seul oak(Cultivated period: 99days)
unit > mm

Irrigation

Year Rainfall Pan-Evaporation | Evapotranspiration| Effective Rainfall
Water requirement
1966 1,298.9 398.8 492.6 632 439.1
1967 761.8 401.3 503.9 587 498.6
1968 745.2 467.9 556.3 536.7 597.9
1969 761.0 355.2 496.0 541.6 532.6
1970 934.1 377.2 453.9 738.8 352.6
1971 797.9 381.7 480.7 614.4 443.9
1972 995.6 479.8 571.5 501.7 690.5
1973 522.9 457.2 575.6 527.5 683.5
1974 564.3 403.2 585.1 481.7 681.0
1075 775.2 414.3 505. | 588 513.9
1976 682.4 437.2 533.7 533.2 624.9
1077 463.6 531.9 581.5 353.2 807.6
1978 1,043.8 432.3 470.4 542.8 504.4
1979 907.2 422.4 503.9 596.2 489.7
1980 615.2 420.7 482 511.5 563.8
1981 1,095.5 452.0 509.2 659.4 48774
1082 505.7 467.8 526.7 473.8 658.9
1983 625.7 424.6 518.1 503.2 592.9
1084 715.9 312.8 552.9 5181 672.2
1985 433 469.5 484.4 433.0 639.9
1986 575 422.7 516.6 568.1 570.9
Total 15,820.9 8,930.5 10,900.1 11,441.9 12,046.2
X 753.4 425.3 591.1 544.8 573.6
o 22 46.6 37.6 79.9 104.9
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Table-14. Water balance on Bok Kwang(Cultivated period: 104days)

unit . mm
Year Rainfall Pan-Evaporation | Evapotranspiration| Effective Rainfall Irrlgat'lon
Water requirement
1966 1.394.8 399.2 517.3 724.9 451.5
1967 814.5 404.4 531.8 685 512.2
1968 843.3 480.1 596.9 606.3 634.4
1969 821.1 360.8 521.3 612.1 546.9
1970 1,058.7 386.7 486.4 783.8 346.2
1971 869.0 388.2 511.6 694.9 456.6
1972 1,069.9 487.9 600.8 563.1 690.1
1973 593.4 468.4 610.0 551.1 686.2
1974 580.2 416.5 622.1 502 724.4
1975 Q24.7 422.7 538.5 681.8 514.8
1976 683.0 450.2 567.9 574.5 627.0
1977 496.5 545.5 617.5 390.6 827.5
1978 1,070.2 439.1 496.3 585.0 516.3
1979 ell.4 433.9 536.7 597.5 545.1
1980 695.4 433 513.6 575.8 570.8
1981 128.9 457.4 541.3 698.0 479.1
1982 505.7 480.3 560.8 478.8 688,7
1983 757.9 430.9 544.9 589.5 602.7
1984 1,080.8 316.9 584.4 543.1 670.3
1985 573.0 464.4 513.8 523.5 634.3
1986 616.7 395.3 550.4 599.8 573.3
Total 17,647.1 9,061.8 11,564.3 12,566.5 12,298.4
X 840.3 431.5 550.7 598.4 585.6
4 245.4 48.7 39.9 87.9 108.1
Table-15. Water balance on Tea back(Cultivated Period: 109days)
unit . mm
Year Rainfall Pan-Evaporation | Evapotranspiration| Effective Rainfall I:ngat(mn
Water requirement
1966 1,490.9 408.6 559.3 729 454.9
1967 858.7 415.7 575.3 690.2 516.8
1968 857.2 503.0 650.7 608.3 648.9
1969 832.3 375.0 564.7 616.3 546.9
1970 1,094.9 408.3 528.0 788.3 345.7
1971 869.5 407.2 554.8 700.4 457.0
1972 1,082.1 502.5 650.0 568.0 697.2
1973 635.9 483.5 658.6 550.9 694.6
1974 582.9 435.5 673.3 503.9 740.1
1975 949.8 442.4 583.5 690.4 516.6
1976 720.2 473.7 614.5 570.4 640.3
1977 498.3 567.6 670.5 400.8 841.9
1978 1,100.8 448.0 534.6 584.3 521.4
1979 912.4 454.0 583.1 603.6 551.7
1980 698.3 450.0 555.5 575.3 572.2
1981 1,292.4 478.8 586.9 701.8 482.4
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. L . Irrigation

Year Rainfall Pan-Evaporation | Evapotranspiration| Effective Rainfall Water requirement
1982, 505.7 499.5 610.3 476.4 706.8
1983 775.6 444.2 591.2 591.5 510.7
1984 1,043.3 304.3 633.7 544.6 679.2
1985 583.6 457.5 557.5 528.6 446.4
1986 616.7 411.6 598.1 401.7 579.2
Total 18,001.5 9,371.3 12,534.1 12,624.7 12,450.9
X 857.2 446.3 596.9 601.2 592.9
4 254.9 53.1 43.5 89.1 112.5
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