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Chapter 7. Sustaining World Agriculture

1. Data on per capita and total grain production in Africa and Latin America
from U.5. Department of Agriculture (USDA)}, Economic Research Service (ERS),

World Indices of Agricultural and Food Production 1250-85 {unpublished

primtout} (Washington, D.C.: 1986); figures for 1986 derived from USDA, ERS,

World Agriculture: Outlook and Situation Report, Washingten, D.C., June 1986.

2, USDA, ERS, World Indices.
3.  Ibid.

4, Data for 1986 from USDA, ERS, World Agriculture: Outlook and Situation

Report; all other years from USDA, ERS, World Indices.

S.  U3DA, ERS, World Indices.

6. Ibid.
7.  50il loss information based on data from USDA, The Soil and Water

Respurces Conservation Ackt: 1980 Appraisal, Part II (Washington, D.C.: 1980),

and wind erosion data from USDA, Soil Conservation Service, and Jowa State

University Statistical Laboratory, Basic Statistics: 1977 National Resources

Inventory, Statistical Bulletin No. 686 (Washington, D.C.: 1982}.

8. For more information on Food Security Act of 1285, see R. Neil Sampson,

"A Landmark for Soil Conservation,® American Land Forum Magazine, Spring 1786;

Tim T. Phipps, "The Farm Bill, Resources and Envirormental Quality,”
Resources, Winter 198¢.
9. USDA, ERS, World Indices.

13. Population data and projections from Population Reference Bureau, 1986

World Population Data Sheet (Washington, D.C.: 1986); worle per capita grain

area from USDA, ERS, World Indices.

11. Data for 1950-8C¢ from W.R. Rangeley, "Irrigation and Crainage in the
World," paper presented at the International Conference on Food and Water,
Texas A&M University, College Station, May 26-30, 1986, irrigated area fram

1980 to present is Worldwatch Institute estimate based an ibid.
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12. Peter Beaumont, “Irrigated Agriculture and Ground-water Mining on the

High Plains of Texas, USA," Environnental Conservation, Summer 1785,

13, Australia's irrigated area from Rangeley, "Irrigaticn and Drainage.”

14, U,S. irrigated area from USDA, Farm and Ranch Irrigation Survey-1984,

{(washington, D.C.: 1986), and from John Hostetler, Agricultural Economist,

USDA, ERS, private communication, May 2%, 1986,

15. Club du Sahel quote from Asit k. Biswas, "Evaluating Irrigation's Impact:

Guidelines for Preject Monitoring," Ceres, July/August 1985,

16. Gorgon Sloggett and Clifford Dickason, Ground-Water Mining in the United

States {Washington, D.C.: USDA, 1%86}; for additional discussion of
groundwater depletion in Texas highplains see Beaumont, "Irrigated Agriculture
on the High Plains of Texas."

17. For aguifer depletion in China, see David Fraser, "Water Crisis Threatens
te Dry Up China's Future,” New Straits Times, May 3, 1986; in Tamil Nadu, see
Sandra Postel, "Managing Freshwater Supplies,” in Lester R. Brown et al.,

State of the World-1985 (New York: W.W. Norton & Co., 1983}; in Arizona, see

Sloggett and Dickason, Ground=wWater Mining.

18. Hall quoted in Janet Raloff, “Surviving Salt,” Science News, November 17,
1984,

19. Informaticn aon competing uses of water in the Sun Belt statew from Ewan
MacAskill, "Colorado Cities Thirsting for Wilderness water," Washington Post,
October 15, 1986, from Marshalil Ingwerson, "Use Begins to Shift From Farmland

to Cities, Christian Science Monito:, August 26, 1585, and from "Mystery

Farmland Buyer Turns Out to be Thirsty Denver Suburt,™ U.S. Water News, June
1986; Fraser, "Water Crisis Threatens China's Future", Celestine Bohlen, “New
Economics Shrinks Soviet Irrigation Plans,” Washington Post, March 5, 1986;
Mike Nicol, "South Africa Reaching -imit of Resources,™ World Enviropment
Report, June 12, 1985,

20. "Soviet Canal Left High and Dry," New Scientist, April 3, 1985; Bohlen,

"Soviet Irrigation Plans.”
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21. For Soviet irrigation reducing eiectricity generation by 30-40 percent,
see Thane Gustafson, "Transforming Soviet Agriculture: Brezhnev's Gamble on

Land Improvement," Public Policy, Summer 1977.

22, Norman K, Whittlesey et al,, Energy Tradeoffs and Economic Feasibility of

irrigation Development in the Pacific Northwest, Bulletin B96, College of

Agriculture Research Center, Washington State University, Pullman, Wash.,

1981; see also Gordon Sloggett, Energy and U,S. Agriculture: Irrigation

Purping, 1974-83 (Washington, D.C.: USDA, 1985).

23. MWorld fertiljzer use from United Nations Food and Agriculturs

Organization (FAD), Fertilizer Yearbooks (Rome: various years); world grain

area and grain production from USDA, ERS, World Indices.

24, FAD, Fertilizer Yearbooks,

25, .5, fertilizer use from USDA, Statistical Reporting Service, Commercial
Fertilizers (Washington, D.C.: 1985}; 1986 figure is a VWorldwatch Insitute
estimate based on information from Paul Andrilenas, USDA, Washington, O.C.,

private communication, August 1%86.

26. Fertilizer use in China from Anthony M, Tang and Bruce Stone, Food

Production in the People's Republic of China (Washington, D.C.: Internationai

Food Policy Research Institute, May 1980), and from Bruce Stone, "Chinese
Fertilizer Application in the 1980s and 1990s: Issues of Growth, Balance,
Allocation, Efficiency, and Response,” in U.S5, Congress, Joint Economic

Committee, China's Economy in the Eighties (Washington, D.C.: U.S. Government

Printing Office, forthcoming).

27. Stone, “"Chinese Fertilizer Application."

28. Elliot Berg, "Fertilizer Subsidies™ (draft), World Bark, Washington,

0.C., Decemper 1985.
2%. 1Ibid.

30. Unless otherwise indicated, data on energy use (oil equivalent) in
agriculture throughout this chapter are Worldwatch Institute estimates based
an the amount of oil embodied in the manufacture and maintenahce of farm
machinery and inputs such as fertilizers and pesticides, and the amount of

energy needed to run tractors and irrigation pumps. No ‘aggregate data exist

-4



for global pesticide use; this was assumed to be 20 percent of the total
energy for all other categories, Energy used in the manufacture of fertilizer

and fabrication of farm machinery based on David Pimentel, Handbook of Energy

Utilization in Agriculture {(Boca Raton, Fia.: CRC Press, 1$80); energy

consumed Dy tractors based on USDA, Agricultural Statistics (Washington, D.C.:

U.S. Government Printing Office, various years); enerqgy for irrigation pumping

based on Sloggett, Energy and U.S. Agriculture: Irrigation Pumping, 1974-83;

tatal world fertilizer consumption and tractor fleet from FAQ, Production
Yearbooks {(Rome: various years); world irrigated area from Rangeley,

"Irrigation and Drainage."

31. Growth of pump Irrigation in India from World Sank, India Division,

Situation and Prospects of the Indian Economy--A Medium Term Perspective

{Washington, D.C.: April 1984); Government of India, Departments of State and
Agricuiture, fconomic Surveys (New Delhi: various years); Rip Landes, USDA,
Foreign Agriculture Service, Washington, D.C., private communication, fctober

4, 1986; pump irrigation data for China from Frances Tuan, USDA, Fareign

L

Agriculture Service, Washington, D.C., private communication, Octcber 2, 1986,

372, USDA, Agricultural Statisties.

33, Ibid.

34, Average grain yield per hectare In 1986 based on USDA, Foreign

Agricultural Service, Foreign Agriculture Circular--Graips, FG 6-86, June 1986.

35, usba, ERS, World Indices.

36, UsDA, ERS, China: Situation ard Outlook Repert (Washington, D.C.: 1986},

37. Per capita grain production in Africa from USDA, ERS, wWorld Indices;
Frdware ¥V.K. Joycox, "Africa: Development Challenges ard tne World Bank's
Response," lecture delivered at Woodrow Wilson International Center for

Scholars, The Smithsonian Institution, Washington, D.C., August &, 1985,

38. Carryovel stocks in 1976 derived from USDA, Foreign Agricultural Service,

Foreign Agriculture Circular: Grains, Washington, 0.C., varlous issues,

39. Shlamo Reutlinger, "Food Security and Poverty in LDCs," Finance and

Development, December 1985.

-YY. o



40, Ibid.

41, Ibid.

42, USDA, ERS, World Indices.

43, Jobn Kifner, "The Egyptian Economy Has No Place To Turn," New York Times,
July 6, 1986,

44, USDA, ERS, World Indices.

45, Ibid.

46, Ibid.

47, Sampson, "A Lancdmacrk for Soil Conservation"; Phipps, "The Farm Bill,

Resources and Envirormental Quality.”

48. Sloggett and Dickason, Ground-Water Mining.

49, Reductions in the number of tons of grain produced in states where
groundwater mining may force the conversion of irrigated to dryland farming is
a Horldwatch Insititute estimate based on Sloggett ang Dickason, Ground-Water

Hining in the United States, and on both irrigated and dryland yield data for

several craps in 11 affected states from Pimentel, Hamdbogk of Enmergy

Utilization in Agriculture.

50. Dehora Mackenzie, "Ethiopia: Countdown to Disaster,” New Scientist,

November 1, 1984; Haiti's foed production data from USDA, ERS, Wworld indices.

~YYy o





