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Variation of Rice Production for Two Decades before
and after Breeding Tongil Variety in Korea

Lee, Eun Woong

ABSTRACT

The variability of rice productivity during last 2 decades (1961-1980) of ten years before and after the intro-
duction of “Tongil” was reviewed from the epochal, regional and varietal points of view.

During that period the cultivated area of paddy rice have remained almost unchanged, while the total rice
production have got elevated from 3,463 million metric tons in 1961 to 6.006 million metric tons in 1977,
recording 73.4% increase. This remarkable increase in rice production is considered to be attributable much to
the development and release of new high yielding variety, “Tongil”, coupled with the amelioration of cultural
techniques.

However, in 1978 Tongil type varieties experienced the epidemic outbreak of blast disease due to the shifted
race population of blast fungus and in 1980 recorded poor rice production as low as in 1960’s due to the un-
favorable weather stress throughout the rice growing season, giving rise to many problems awaiting solutions
for securing the stabilized high production of rice.

The rice yield has continued the gradual increase during last two decades but its difference between farmer
and research organization have got wider from 79 kg/10a during 1960 to 1971 to 101 kg/10a during 1972
to 1980, and also the inter-regional differences have been increased from 50-60kg/10a to 80kg/10a during those
periods. Therefore, this proves that we have raised the upper boundary of rice yield by increasing the yield
potential of rice variety but have not changed those absolute deviations.

Estimates indicate that the increased rice production during that period was indebted 40 percent to the
varietal improvement and 13 percent to the ameliorated agro-technologies, and the rest, 47 percent, could be
ascribed to the other factors besides varieties and cultural technologies such as the improved agricultural en-
vironments, etc.

Of course, even though it cannot be expected to unify the cultural environments and the cultural tech-
nologies, provided that much efforts are to be endeavored to minimize the yield difference of 20 percent
between farmer and research organizations and the inter-regional yield difference of 20 percent, much increased
rice production can be expected to be achieved with the current level of cultural technology and the yielding
potential of the present rice varieties.

In order to expedite the above effects on rice production the followings are to be put into practices con-

sitently and steadfastly.

* A AR IR AE
*College of Agriculture, Seou! National Universily, Suweon 170. Korea
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1. Reinforcement of breeding for varieties with high yielding potential and less susceptible to climatic-

stress and pests, and of basic physicoecological studies of rice plant for improving the cultural technologies.

2. Continuous endeavor to secure the stabilized cultural environments by improving the soil fertility and

increasing the drainage and irrigation facilities.

3. Political back-up to encourage the farmers’ incentives for production

4. Precise surveys for agricultural statistics to facilitate the long-term planning.
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Table 1. Locations and varieties employed in the regional adaptibility test and yield Forecasting test.

Province {\21;232; of Name of Location
A. Location Gyeonggi 12 Suweon Ganghwa Sosa Icheon Yangpyeong

Hwasung Pyeongtaeg Kimpo Yeoncheon
Namyang Bucheon Yangju

Gangweon 7 Chedweon Chuncheon Gangleung Weonju
Hongcheon Goseong Pyeongchang

Chungbug 7 Chungju Jecheon Beoeun Yeongdong Ogcheon
Jungweon

Chungnam 10 Yusung Yesan Nonsan Chungyang Daecheon
Dangjin Daejeon Yechun Geumsan Seosan

Jeonbug 11 Honam Crop Experiment Station Unbong
Jinan Gimje Jeongeub Iri Soonchang Gyehwa
Oggu Buan Namweon

Jeonnam 13 Haenam Gwangsan Gogseong Seungju Yeong-
wang Muan Jangheung Gwangju Gangijin
Yeongam Hwasun Suncheon Mogpo

Gyeangbug 13 Daegu Sangju Euisung Yeongil andong
Yeongyang Chilgok gogyung Bonghwa
Gyeongsan Hwaseo Gyeongju Yeongju

Gyeongnam 12 Milyang Jinju Gimhae Ulsan Tongyeong
Namhae Geochang Habcheoan Hamyang Gabug
Yangsan Ulju
85 Locations from 8 provinces

B. Variety Japonica Variety Semi~dwarf Variety

Paldal Yukwoo 132 Pungok

Yukwoo 137 Sunseo Seokwang
eunbangju Nongrim 8§ Palkweng
Chokwang Nongrim 6 Suweon 82

Nongrim 29 Jaekun Jinheung
Kimaze Nongback Matsumae

Josaengtongil Yushin Tongil
Suweon 264 Milyang 23 Milyang 30
Iri 317 Milyang 16 Milyang 21
Suweon 287 Honamjosaeng

(11 varieties)

Reimei Shimogane Kwanok Hokwang
Punhkwang Palkeum Akibare Shin 2

Satominori Milyang 15
(28 varieties)

C. Culture Ordinary-and heavy - fertilizing culture under ordinary season
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Table 2. Proportion of paddy field and rice producation by provinces.

1961 (%) 1971 (%) 1980 (%)
Province Intra- Proportion Intra- Proportion Intra- Proportion
province to nation province to nation province to nation
Gyeonggi A 62.1 14.6 60.1 14.3 64.1 14.5
B 72.7 16.6 81.7 14.3 90.1 16.4
Gangweon A 374 4.3 34.2 4.5 43.0 4.7
B 56.5 45 48.0 3.8 36.7 3.0
Chungbug A 48.2 5.9 43.6 6.1 49.1 6.4
B 56.0 6.3 57.6 6.2 74.1 5.3
Chungnam A 66.2 13.4 60.4 14.0 64.5 14.2
B 69.3 14.6 68.0 14.0 82.7 16.8
Jeonbug A 71.1 13.2 66.4 13.2 70.2 134
B 66.7 14.9 56.1 137 80.4 17.1
Jeonnam A 63.9 17.4 58.1 17.1 61.3 16.8
B 57.1 17.0 438 18.0 55.7 19.5
Gyeongbug A 55.9 16.0 54.1 16.5 58.4 16.3
B 52.5 12.8 55.2 15.5 61.0 10.7
Gyeongnam A 67.8 14.5 65.7 138 66.6 12.8
B 56.4 13.1 49.3 13.9 55.0 10.8
Nation A 59.6 100 55.7 100 59.4 100
B 60.3 100 58.5 100 66.1 100

1. Source : Statistical yearbook of agriculture and fishery
(1962, 1972 and 1981, Ministry of Agriculture and Fishery),
2. A and B designate the proportion of paddy field to arable land area and the proportion
of rice production to total food crop production, respectively.
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Fig. 1. Changes of acreage and production in rice cultivation from 1961 to 1980 in Korea.
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Table 3. National demand and supply of food grains.

. ] Selfsuffi- Yearly ) ] Increasing
Year Consumption Production Import ciency consumption Population rate o(
per capita population
1,000M/T % 1 1,000 %
1961 Grains 5875 5521.3 603.1 833 2196 25766 2.97

Rice 3062 34626 - 99.5 1125

62 Grains 6367 50323 4992 86.7 2318 26513 2.86
Rice 3407 3014.9 - 96.1 127.8

63 Grains 6417 54628 13181 784 2124 27262 2.78
Rice 3136 37581 1184 96.1 1126

64 Grains 6833 66404 9156 799 2446 27984 2.61
Rice 3709 39545 - 101.3 1515

65 Grains 7313 65269 668.9 939 246.0 28705 2.55
Rice 3925 3501.0 1063 1007 1218

66 Grains 7089 70378 5249 94.7 252.9 29160 2.12
Rice 3532 39193 315 99.1 150.7

67 Grains 8014 63372 11003 86.7 259.2 30131 2.34
Rice 3954 3603.1 1126 99.1 1643

68 Grains 7976 6306.2 1496.7 81.3 255.1 30838 2.32
Rice 3822 31953 2162 943 1032

69 Grains 8573 71808 23893 73.6 2529 31544 2.26
Rice 3946 40904 755.1 810 151.1

70  Grains 8820 69432 21149 80.5 2537 31435 1.77
Rice 4394 39393 541.0 93.1 166.4 '

71 Grains 9856 6791.9 28835 694 251.4 32883 1.97
Rice 4777 3977.6 9074 825 1617

72 Grains 9626 67426 32104 70.7 2438 33505 1.87
Rice 4362 3957.2 5839 91.6 167.9

73 Grains 9715 67589 32706 67.3 235.1 34103 1.77
Rice 2496 42116 4316 92.1 161.7

74 Grains 9470 68999 27319 705 2285 34692 173
Rice 4641 4449 2058 9038 159.9

75 Grains 9561 76618 31470 763 2230 35281 1.70
Rice 4422 4669.1 481.0 100.5 1544

76 Grains 10270 81840 2846.2 749 2181 35849 1.61
Rice 4358 5215.0 1573 1029 1501

77 Grains 10927 79699 3652.0 66.3 2157 36412 1.57
Rice 4802 6005.6 - 1034 158

78 Grains 11507 82278 3601.0 69.3 2135 36969 1.53
Rice 5686 5797.1 - 1038 1684

79 Grains 14036 81122 54710 58.6 208.0 37534 1.53
Rice 6738 55648 5020 85.7 169.5

80 Grains 12980 53363 5051.0 62.5 2016 38124 1.57
Rice 5786 35503 580.0 888 165.7

BERE Fshd 4 74T 5hA et A= 1961, v, o] = 19784 & £ER 5797.1Ft3 WF
1962, 19644 9 197743 197849 6HEE £ Zte Bolth 1971 €717+ $dledol A& 2ips
ol U=z 14EEHE $ 57361 FtE  FYside o] gtonj 19726¥-Bx Az Fo 1977FA= 4
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Table 4. Comparison of rice yields(kg,”10a) from statistical yearbook of agriculture and fishery
and from the expermental data of crop experiment stations.

Year Source Natiomal Gyeon_g- Gang- Chung-  Chung- Jeon- Jeon- Gyeong- Gyeong-

gi weon bug nam bug nam bug nam

1961 SYAF* 308 244 221 234 234 243 244 234 247

CEs* 386 311 346 414 381 414 431 428 352

62 SYAF 266 216 209 178 185 189 222 182 211

CES 342 352 366 270 306 300 351 404 359

63 SYAF 327 253 214 217 244 251 233 231 237

CES 417 394 372 323 427 421 461 546 375

64 SYAF 334 254 206 234 253 265 259 229 221

CES 417 376 378 366 373 418 458 523 444

65 SYAF 289 241 233 267 303 295 293 295 313

CES 325 350 317 303 310 201 339 450 253

66 SYAF 323 293 215 308 321 336 342 328 339

CES 375 350 288 339 432 419 425 4317 467

67 SYAF 297 310 245 286 328 300 228 315 315

CES 397 355 321 355 381 423 440 448 453

68 SYAF 281 280 228 258 366 290 245 251 268

CES 402 441 388 358 410 425 404 407 396

89 SYAF 339 343 279 282 355 354 344 341 319

CES 409 407 427 395 379 368 392 403 426

70 SYAF 330 355 243 298 366 324 305 341 317

CES 361 363 290 379 355 350 436 335 380

71 SYAF 337 336 287 342 336 342 348 318 342

CES 449 467 378 436 454 462 517 411 469

72 SYAF 334 316 287 305 341 354 352 320 330

CES 464 452 425 421 522 428 495 480 486

73 SYAF 358 379 348 365 364 338 371 373 319

CES 481 496 431 496 503 430 497 496 496

74 SYAF 371 390 300 388 385 388 341 380 365

CES 477 494 418 483 496 477 441 462 546

75 SYAF 386 406 382 451 397 392 378 412 303

CES 538 573 533 560 567 488 505 561 518

76 SYAF 433 426 388 454 454 459 459 403 404

CES 535 531 522 550 591 483 547 541 516

77 SYAF 494 455 434 526 545 481 517 485 446

CES 568 582 543 619 627 508 538 611 517

78 SYAF 474 444 416 407 480 458 454 537 521

CES 479 486 419 473 515 451 374 589 529

79 SYAF 453 443 365 437 486 501 513 444 364

CES 534 537 488 556 579 475 508 617 508

80 SYAF 289 323 192 242 341 361 331 189 247

CES 424 480 336 428 553 409 380 402 405
*SYAF and stand for Statistical Yearbook of Agriculture and Fishery and Crop Experiment

Stations.
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Fig. 2. Grain yield per 10a of national average
and experimental stations during 1961 to
1980 in Korea.
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Table 5. Anlysis of time series for rice production from 1961 to 1980.

Statistical Yearbook of Agriculture

Regional Adaptibility and Yield

Province and Foresty Forecasting Test
Nation Y =264 484 +9.993%, T=0856 Y=346.13 + 10.52%, r=0846%"
Gyeonggi Y=216.85+13.24%, r=0966"" Y=3186+ 13.23%, r=(0.892
Gangweon Y=177.31+1246%, r=0918""* Y=31228 + 10.03%x, r=0.731
Chungbug Y=189.74+15.39x, r=0918"" Y=29118+ 14.99%, 1= 0860"*
Chungnam Y=217.43+41527x, r=0932** Y =32082 + 14.69%, r=0855""
Jeonbug Y- 21625+14.34%, r=0946"" Y=234609 + 7.89%, r=0.616"*
Jeonnam Y=20464+1497%x, t1=00901** Y=39822+ 581%, r=0.536"
Gyeongbug Y=2136+1285%, r=0906"" Y =407.26 + 18.25%, 1= 0.583
Gyeongnam Y=9292573+11.07%, r=0816"* Y=35227 + 10.61%, r=0783""*
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Fig. 7. Frequeny distribution of grain yield in
different varieties which were employed
at the regional adaptability and crop
forecasting tests during 1972 to 1980.

Table 6. Agromomical characteristics of semi-
dwaf and Japonica type varieties.

Characters gewtg; {3;:'253
Culm length (cm) 60.9 81.1
No. of panicles /hill 14.9 145
No. of grains /panicle 111.5 87.6
Grain fertility (%) 69.4 78.4
1000 grain weight (gm) 23.2 22.2
Rough rice yield(kg/10a) 661.2 541.6
Brown rice yield (kg/10a) 5183 442.2
Straw weight (kg 10a) 593.9 615.2
Rough rice/straw wt(%) 111.3 88.0

x Average of 1] varieties for 10 years
from 1972 to 1980.
=+ Average of 2( varieties for 10 years

from 1972 to 1980.
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