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ABSTRACT: The aim of this paper is to estimate an additional agricultural water and land needed for
substituting the import of feed-grain such as maize and wheat for the domestic production using the ‘vir-
tual water’ concept. The amount of imported corn and wheat for feed from 2001 to 2010 was surveyed
and the virtual water import was estimated. The virtual water of the imported corn and wheat were
6,757 Mm®/yr and 1,405 Mm®/yr on average. Accordingly, the imported virtual water could be substi-
tuted for 8,162 Mm®/yr of agricultural water resource and 2,230 thousand ha of cultivation area for the
domestic production of both crops. They are amounted to 51.5% of total agricultural water demand in
Korea. The virtual water of the imported corn and wheat should be considered in the aspect of sustain-
able agricultural production and water management, and these results could be applied to establish a
long-term policy about agricultural water resource and land-use.
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Fig. 1. The grain production, import and consumption and food self-sufficiency rate during the period of 1981 to 2009.
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Table 1. Average of harvested area, grain production and yield
during 2001-2010 and virtual water content (VWC) of
maize and wheat.

Crop Area(ha) Yield (ton/ha) Product (ton)VWC (m’/ton)
Maize 16,177 4.6 74,405 1,021.8
Wheat 3,602 34 12,041 1,071.6
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Fig. 2. The consumption for food, feed and others and food self-sufficiency rate of maize and wheat during the period of 1981 to 2009.

Table 2. The imported amount of maize and wheat for feed during the period of 2001 to 2010.

2000 2002 2003 2004 2005 2006 2007 _ 2008 2009 2010 _ Avg.
Crop Country
Import amount (1,000 ton)
USA. 2543 913 247 3934 2077 5235 4249 7169 4980 5090 3,734
, China 2,549 5046 6358 1366 4313 1431 2253 29 | 1 2335
Maize s 1199 979 0 979 237 91 245 270 901 539 544
Total 6291 6938 6605 6279 6627 6757 6748 7469 5882 6530 6613
Ukraine 254 617 247 106 107 357 0 353 1761 674 448
China 339 570 799 330 4 323 1042 17 0 0 342
Wheat ~ Canada 201 0 0 8 1168 514 0 0 0 601 256
Others 347 423 325 435 11 86 0 3 67 951 265
Total  L141 1609 1372 953 1290 1280 1,042 372 1828 2226 131l
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Table 3. The virtual water import of maize and wheat for feed during 2001 to 2010.

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Avg.
Crop Country
Virtual water (million m?)
U.S.A. 2,598 933 252 4,020 2,122 5349 4342 7326 508 6,120 3,815
) China 2,605 5,156 6,497 1,395 4,407 1,462 2,302 30 1 1 2,386
Maize Others 1,225 1,001 0 1,000 242 93 251 276 920 551 556
Sub total 6,428 7,080 6,749 6416 6,772 6904 6,895 7,631 6,010 6,672 6,757
Ukraine 273 661 265 114 115 383 0 378 1,887 722 480
China 363 611 856 354 4 346 1,117 18 0 0 367
Wheat Canada 215 0 0 87 1,251 550 0 0 0 644 275
Others 372 453 349 466 12 92 0 3 71 1,019 284
Sub total 1,223 1,725 1,470 1,021 1,382 1,371 1,117 399 1,959 2,385 1,405
Total 7,651 8814 8219 7437 8,153 8275 8,011 8,030 7,969 9,058 8,162
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Fig. 3. The cultivation land (paddy and upland) area required to substitute maize and wheat imported for feed.
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