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Abstract ‘Irrigation Effect’ by the difference of irrigation, and

“Technical Effect’ by the difference by inputs like as
BACKGROUND: Production function gives the equation fertilizers etc.

that shows the relationship between the quantities of CONCLUSION: The results could be useful as information

productive factors used and the amount of product obtained, for assessing the relationship between agricultural water
and can answer a variety of questions. This study was and the productivity of rice and predicting rice productivity
carried out to evaluate the relationship between irrigation by irrigation water in Korea.

water used for rice production and rice productivity by the

production function which shows the mathematical relation Key words: Irrigation amount, Irrigation effect, Production
between input and output. function, Rice productivity, Technical effect

METHODS AND RESULTS: The statistical data on rice

production and on the amount of irrigation water were used =

for the production function analysis. The analysis period
was separated for 1966-1981 and 1982-2011, based on
goal’s change on agriculture from 'increasing food' to
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'complex farming'. The relation between irrigation and yield
considering production function is a short-term production
function both before and after 1982. These results can be
expressed by the sigmoid relation. When comparing the
graphs of the two analyzed periods, there are differences in
quantity between the maximum point and the minimum
point during the same analysis period, which can be called an
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Fig. 1. Graph for Total Product.
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Table 1. Yield of paddy land & upland rice by irrigation amount & effective rainfall

Water consumption including

Effective rainfall

Annual yield of rice (kg/10a)

Year effective rainfall (mm) (mm) Paddy land Upland
1966 1,591 548 347 164
1967 1,644 381 319 109
1968 1,610 354 302 132
1969 1,590 614 365 167
1970 1,526 692 355 177
1971 1,594 622 363 193
1972 1,617 598 359 192
1973 1,727 378 386 197
1974 1,623 536 406 198
1975 1,645 604 416 226
1976 1,624 428 466 203
1977 1,698 304 531 200
1978 1,631 501 510 181
1979 1,565 704 488 326
1980 1,485 734 321 174
1981 1,601 567 447 217
1982 1,678 297 618 289
1983 1,613 583 622 279
1984 1,614 603 649 262
1985 1,621 611 636 286
1986 1,576 603 638 274
1987 1,527 738 602 311
1988 1,667 339 656 303
1989 1,589 650 645 326
1990 1,599 694 621 328
1991 1,578 613 604 322
1992 1,681 442 628 309
1993 1,491 646 564 308
1994 1,788 310 619 282
1995 1,658 393 605 277
1996 1,620 430 679 254
1997 1,679 457 695 379
1998 1,570 666 642 443
1999 1,587 623 664 433
2000 1,574 614 675 414
2001 1,720 392 693 330
2002 1,598 560 639 348
2003 1,454 833 609 341
2004 1,612 563 679 323
2005 1,593 592 661 374
2006 1,540 580 664 312
2007 1,490 646 630 340
2008 1,624 451 694 340
2009 1,630 393 706 375
2010 1,536 563 653 351
2011 1,554 560 659 349
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Table 2. Statistical data on consumptive water use for rice cultivation during analysis period

Classification Including effective ~ Excluding effective Effective
rainfall rainfall rainfall
Ave. Consumptive
1,611 1,075 535
Before 1982 Water Use (mm)
STD* 58 182 133
Ave. Consumptive
1,602 1,054 548
After 1982 Water Use (mm)
STD 70 192 130
*STD: Standard Deviation
Table 3. Statistical data on yield of rice during analysis period
Classification Paddy Rice Upland Rice
Average Yield (kg/10a) 399 191
Before 1982
STD* 71 47
Average Yield (kg/10a) 645 329
After 1982
STD 33 48

*STD: Standard Deviation
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Fig. 2. Relation on yield of rice and amount of irrigation.
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Table 4. Yield gap to technical and irrigation effect by production function

Technical Effect

Irrigation Effect

Classification

Paddy Rice Upland Rice After 1982 Before 1982

Yield Gap (kg10a-1) 258 142 340 224

Table 5. Difference of irrigation amount by production function
After 1982 Before 1982
Classification
Max. Min. Max. Min.
Amount of irrigation (mm) 1,050 550 940 600
Difference of Max. & Min. (mm) 500 340

Difference of Before & After 1982 (mm)

160 (Max. 110 + Min. 50)
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