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Foreword

This supplement to the World Wheat Facts and Trends updates the statistical information on the

world wheat economy presented in the previous issue in this series and gives an overview of

world wheat production, consumption, and trade. For the first time, we provide a brief look at

research in progress for the next full issue of the Facts and Trends, scheduled to appear in October

1996: a study of wheat genetic diversity and international flows of genetic resources.

As noted in the first part of this supplement, an important motivation for CIMMYTs study of

genetic diversity in wheat is that although genetic diversity can be considered the primary resource

of wheat improvement research, it is far from being a well-understood resource. Ways of defining

and measuring diversity are not only still evolving; they vary from one discipline to another. In this

supplement we introduce some of the indicators that researchers use to assess genetic diversity in

wheat and present results of a preliminary analysis based on those indicators.

Aside from being able to determine "how much" diversity can be found in farmers' fields, it is

important to know where that diversity came from and how genetic resources have been used in

wheat improvement programs. The ancestry of any wheat variety reflects literally millennia of

natural evolution and breeding by farmers and eventually researchers; a single cultivar can

represent the lineages of wheats from several continents. But how can we determine whether the

system of national and international wheat improvement research has actually enhanced the

"useful" genetic diversity in wheat? If it has, can it continue do so, or are sources of diversity

disappearing?

Readers of this supplement will observe that CIMMYTs study of genetic diversity in wheat

follows in the tradition of our other Facts and Trends studies by posing some deceptively simple

questions (what is diversity? where does it come from? how do we measure and value it?) whose

answers can be remarkably complex. Nevertheless, the answers will shed light on the intense

debate over the use of genetic resources by national and international breeding systems. We hope

that our readers look forward to the final results of this study as much as we do.

PR.Rowe

Deputy Director General of Research

CIMMYT
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Part 1

Ongoing Research at CIMMYT:

Understanding Wheat

Genetic Diversity and International

Flows of Genetic Resources*
Melinda Smale

Wheat Genetic
Diversity: The Current
Debate

The current debate over the role of scientific

agriculture in biodiversity reflects, in its broadest

sense, a concern for the loss of "complexity" in

natural and agricultural systems (Dempsey

1990). What "complexity" means differs by

interest group. Ecologists are concerned about

declining numbers of species that compose the

natural resource base on which the livelihood of

future generations depends. The diversity of

cultivars and species at different levels of an

ecological system affects its resilience.

Philosophers and others are concerned about the

ethics of policy decisions that influence the

survival of species. The rights of future

generations to food security are affected by

today's decisions about the genetic diversity of

foodgrains. Social scientists who study technical

change in agriculture are concerned that

specialization and commercialization will make

rural communities vulnerable to shocks related

to price swings, seasonal crop failures, or sudden

shifts in the agricultural terms of trade.

Economists are concerned that the potential

value to society of future discoveries is not

adequately expressed in current market prices

and therefore in policy decisions. Plant

pathologists are concerned about the probability

of crop failure resulting from genetic

vulnerability to disease - a particularly serious

threat in counh'ies where physical infrastructure

or policies limit the government's capacity to

respond to epidemics. Crop breeders are

concerned about the breadth of the genetic pool

that they can utilize in seeking continued gains

in productivity and stability.

One of the problems in "sharpening the debate"

(Tripp 1995) over biodiversity is the sheer

number of stakeholders and interest groups.

Stakeholders and interest groups include not

only social and biological scientists, but current

and future producers and consumers as well as

policy makers. Defining terms and using them

appropriately across disciplines is also a

problem. Social scientists use numbers of

cultivars, the proportion of area planted to

cultivars, and the rate at which farmers switch

from one cultivar to another as indicators of the

genetic diversity within a given crop species in

farmers' fields. Biological scientists use

* This is an informal account of work in progress; final results will be documented fully in the 1995-96
ClMMYT World Whent Fncts nrld Trends (forthcoming, October 1996) and Smale (forthcoming, 1996). For
information on data sources and methods used in this study, please contact the author. The research
described here is the result of a joint project between ClMMYTs Economics and Wheat Programs, and has
benefited from contributions by Rita Barraza, Jesse Dubin, Tony Fischer, Paul Fox, Larry Harrington, Paul
Heisey, Mireille Khairallah, A. MUjeeb-Kazi, Kelly Nightingale, Sanjaya Rajaram, Roger Rowe, Ravi Singh,
Bent Skovmand, Efren del Taro, Maarten van Ginkel, George Varughese, and Rick Ward. Drafts of this report
were reviewed by Tiff Harris.
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genealogical indicators, analyses of

morphological characteristics, and indices of

gene frequencies constructed from analysis of

biochemical or molecular markers. The

indicators used by social scientists therefore

measure different aspects of genetic diversity

from those used by biological scientists. Not only

do the indicators measure different phenomena,

but the empirical relationship among them is

sometimes weak. The effect of genetic diversity

on traits of economic importance (such as yield

in farmers' fields) is complicated by the fact that

these traits often reflect the combined action of

many genes. The diversity in farmers' fields is

influenced not only by factors associated with

breeding, but by agroclimatic circumstances,

farming systems, and economic policies and

institutions.

Within disciplines, the discussion of genetic

diversity also challenges the frontiers of

knowledge. Although it is often assumed that a

crop is more vulnerable to evolving pathogens if

many cultivars possess the same genes for

resistance to disease, the relationship between

genes and disease resistance remains only

partially observable. For example, stem rust

disease in wheat has been contained for about 40

years because a gene complex conferring

resistance was bred into leading cultivars.

Resistance to leaf rust has endured for about 20

years in some varieties. Why these resistances

have lasted is not completely understood. Only a

portion of the genes responsible for the

resistance has been identified. Nevertheless,

today's scientists understand better than

yesterday's which breeding methods and gene

complexes will be responsible for dampening the

effects of future mutations in pathogens.
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But it is important to recognize that, despite their

differences, the many stakeholders and interest

groups mentioned above share a common

interest. All of them wish to assure that we work

to preserve the level of genetic diversity in wheat

and other foodgrains needed to maintain global,

regional, and national food security. The diversity

debate centers on the means to reach these ends.

CIMMYT's study of genetic diversity in wheat

has the objective of informing this debate. We are

seeking to clarify what "diversity" means by

systematically identifying, applying, and

comparing the indicators of genetic diversity

used by social and biological scientists. Much of

this analysis is based on the integration of

adoption data with genealogical information. We

are also seeking to sketch historical patterns in

the use of genetic resources (major and minor

genes, landraces, and breeding lines) and their

impact on the genetic diversity of bread wheats

grown in the developing world today. Through

this research, we hope to improve our

understanding of how international agricultural

research, such as CIMMYT's wheat breeding

activities, has affected wheat genetic diversity in

the past and how it can enhance that diversity in

the future. This kind of understanding can help

CIMMYT work more effectively with its partners

to foster wheat genetic diversity for the benefit of

present and future generations of farmers in

developing countries.

Some Indicators of
Genetic Diversity for the
U.S. and India

Figures 1 and 2 compare indicators of diversity in

U.S. and Indian wheats during this century. The

u.s. is the largest producer of wheat among the



industrialized, high-income countries. India is

one of the most important wheat producing

nations among the developing, low-income

countries, given the size of the area sown to

wheat and the importance of wheat calories to

the poor. 1

At the turn of this century, U.s. farmers planted

foreign landraces and farmers' selections from

landraces. The most significant landraces in

early scientific plant breeding in North America

came from Poland and the Crimea. As scientific

plant breeding programs developed over the

course of this century, the dominance of foreign

introductions in farmers' fields dimirlished.

Farmers grew greater numbers of scientifically

bred wheats whose ancestral pool had

broadened beyond the Polish and Crimean
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- Coefficient of yield variation

_ Area planted to top five
cullivars
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parentage, hard red spring
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Figure 1. Measures of diversity in U.S. wheats over 90 years.

Source' Cox, Murphy, and Rodgers (1986); Dalrymple (1988); Mercado Paredes (1994); and Reitz (1979).

_ Average coeffiCient of
parentage, releases

_ CoeffiCient of Yield variation

1980 2000196019401920

':: I N a ,'ao~d W -----.1
I

unimproved wlieats I
t 60 :'-==~===;::::=='
~ I I- Area planted

~ 40 :...-==:======~==::=== to bred (short)
x I Area planted to cultivars I
~ bred (tall) cultivars

20 =----""--=-=-

a1--------..---,.~~-::---=-:.......IIi_r_~~[
1900

Figure 2. Measures of diversity in Indian wheats over 90 years.

Source: CIMMYT Pedigree Management System; Dalrymple (1986); FAG, AgrostatlPC; Jain (1994); Pal (1966);
Singh and Byerlee (1990); and Sukhatme (1945).

China produces more wheat than India and has approximately the same wheat area. China has a GNP per
capita that is slightly higher than those of India or Pakistan. Wheat as a percentage of calories is about
equivalent in China and India, and considerably higher in Pakistan.
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landraces to include important landraces from

the former Soviet Union (FS.U.) and the Asian

Subcontinent and, later, Brazil and Japan, as well

as a number of other sources. Similarity of

parentage among varieties of the major types of

,-

U.s. wheat has decreased since at least the

Second World War (see the box for definitions of

terms related to diversity). Over the same

period, spatial diversity in U.s. wheats has

increased. Aggregate yield stability has remained

A Glossary of Terms Related to Genetic Diversity

Coefficient of parentage: Calculated from genealogical information, the coefficient of parentage

reflects similarity ofparentage among cultivars. It expresses the latent genetic diversi ty conferred

through ancestry, for characters that are not expressed as a result of intensive selection by plant

breeders. In wheat, the coefficient of parentage measures the probability that two cultivars are

identical by descent for a character (observable or unobservable) that varies genetically. In the

average coefficient of parentage, each pair in a set of cultivars has equal weight. In the weighted

average, the coefficient of parentage for each pair is weighted according to the actual percentage

distribution of crop area for each cultivar.

Coefficient of yield variation: Reflects the year-ta-year variation in crop yield in farmers' fields

within a given geographical region over a particular time period and thus indicates the stability of

aggregate yield. Calculated as the ratio of the standard deviation of crop yield to its mean. We use

national yield data in lO-year periods and weight years in which yields are different more than

years in which yields are similar.

Cultivar: A cultivated variety of a plant produced by selective breeding for agricultural or

horticultural purposes.

Cultivar concentration: An indicator of the percentage distribution of crop area by cultivar, or

spatial diversity. Here, we use the percentage of the area in a given geographical region that is

planted to (1) the dominant bread wheat cultivar and (2) the top five bread wheat cultivars.

Landrace: A cultivated form of a crop species, which has evolved over generations of selection by

famlers.

Wide cross: A cross between two plants that do not hybridize without the use of special

techniques, such as a cross between two genera (e.g., wheat and rye) or between a cuJtivated crop

species and its wild relatives (e.g., bread wheat and the Triticum grass species).

Wild relative: A relative of a crop species that grows in the wild and is not used for agricultural

purposes.
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roughly constant for 100 years, despite changes in

the proportion of area planted to introductions,

selections, and scientifically bred crosses.

Taken together, and applied to the U.s. as a

whole, these indicators suggest that the

widespread adoption of scientifically bred wheats

has led to greater genetic diversity (in terms of

parentage and spatial distribution) while

maintaining constant overall yield stability.

The Asian Subcontinent was an important

historical source of genetic diversity in wheats.

Although some foreign introductions, such as

cultivars from Australia and Italy, made a

significant contribution to early scientific plant

breeding in India in this century, most of the

landraces originally used in the Indian breeding

program originated in the Subcontinent. Indian

wheats appear to have more diverse parentage

than u.s. wheats, as shown by the lower average

coefficient of parentage among releases over time.

Estimates show some slight increase in similarity

over time, but within a small range and at a

relatively low level.

When they develop experimental wheat lines,

scientific crop breeders seek genetic variation for

traits of economic value, because that variation

provides them with a greater rapge from which

to select materials. When testing lines, breeders

seek those that perform well across a range of

environments, over time. For breeders who

develop materials that national programs in

developing countries can use, this means seeking

varieties with the stability valued by small-scale

farmers, who operate under a range of

envirolUnental conditions and produce wheat for

food as well as for sale. In scientific trials, the

largest proportion of variation in yield is

5

attributable not to genetic but to environmental

factors. Similarly, when yields are measured in

farmers' fields, across districts and regions, the

largest proportion of the variation is determined

by factors other than genetic heritage, especially

weather and socioeconomic factors such as

differences in farmers' management practices or,

for irrigated crops, the provision of water and

electricity. Over time, wheat breeding has

reduced yield variation by improving disease

resistance and, to a lesser extent, by reducing the

effects on yield of weather-induced abiotic

stresses such as drought, heat, and cold.

In India, as short semidwarf cultivars replaced

scientifically bred tall cultivars, aggregate yield

stability improved (Figure 2) - probably for

numerous reasons that are not directly related to

plant stature or genetic makeup, although the

greater rust resistance of these varieties relative

to the previously bred tall varieties was marked.

This overall improvement in yield stability has

occurred even though for some individual

farmers and regions yield stability may have

decreased. Whether yield stability improves or

diminishes the incomes of individual wheat

farmers depends less on the particular cultivar

they use than on their combination of farm and

non-farm activities and the completeness of the

market for their resources and products. When a

nation depends heavily on a single staple food

crop, aggregate yield stability in that staple is

generally regarded as desirable.

Figure 3 illustrates the relationship between the

diversity in the varieties that breeders release

(the average coefficient ofparen tage) and the

diversity in the cultivars that farmers grow (the

weighted average coefficient ofparentage). Estimates

suggest that the area planted to a single cultivar



was high in the Indian Punjab in the late 1950s

prior to the Green Revolution: a tall bred cultivar

called C591 may have covered most of the

irrigated area and some of the rainfed area. Since

the late 1960s, cultivar concentration in the

Indian Punjab has fluctuated, but if any long

term trend is observable since independence in

1947, it has not been upward.

The same figure presents the average and

weighted coefficients of parentage for the top

five wheat cultivars grown in the Indian Punjab

since 1968. In the Indian Punjab, coefficients of

parentage (whether weighted or unweighted) of

the top five wheat cultivars have declined over

time, while the percentage of wheat area planted

to the dominant cultivar has also declined. The

implication of this result is that wheat genetic

diversity has tended to increase.

However, the overall level of the weighted

average coefficient of parentage may still be

cause for concern. The difference between the

average coefficient of parentage and the

weighted coefficient of parentage provides a

rough measure of the effect of adoption and

diffusion patterns on diversity. Farmers' choices

of which wheat cultivars to grow reflect not only

their own objectives but also the constraints

imposed by the seed dish'ibution system and the

policies influencing the extent and pattern of

cultivar adoption, such as input and output

prices, the proportion of released cultivars for

which seed is actually multiplied and distributed,

and the regional allocation of seed supplies.

Holding policy variables and ecological zone

constant, the more" successful" the variety in

terms of its yield, quality, and other advantages

relative to previously grovvn cultivars, the lower

the spatial diversity. Economic policy variables can

temper or reinforce these effects. Breeders'

advances in attaining adaptability across

ecologies can also reinforce these effects.

As seen in Figure 3, the high degree of cultivar

concentration in the Indian Punjab considerably

increases the similarity of parentage in the

cultivated wheats. This finding implies that

policies related to the adoption of cultivars - rather

than the policies related to use of germplasm in

breeding and the release of varieties - are the

major determinants of similarity by descent of

100
~ Area planted to top five cultivars

I Area planted to dominant cultivar

Q) 80 I
• Average coefficient of parentage, top

OJ five cultivars
ro
C IOJ • Weighted average coefficient ofu 6003

~
parentage, top five cultivars

Eo
x
OJ
-0 40..'::::

20 I
1945 1951 1957 1963 1969 1975 1981 1985

Figure 3. Wheat cultivar concentration and similarity of parentage in the Indian Punjab, 1945-85.

Source: CIMMYT Pedigree Management System; Pal (1966); Punjab Agricultural University; and Sukhatme (1945).
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Figure 4. Frequency of landrace use in pedigrees
of bread wheats grown in the developing world
in 1990.

Note: The frequency records the occurrence of the landrace
each time it appears in the pedigree of a cultivar,
classified by the region of origin of the landrace and
the region in which the cultivar was grown in 1990.

Source: Genealogical analysis of Global Wheat Impacts
Survey data.

part of the high-income world or the F.5.U. and

Eastern Europe.2 The most prominent of these

landraces are Yaroslav Emmer (an emmer wheat

from the FS.U., and a major source of resistance

to stem rust); Turkey (a landrace grown in the

Crimea by Turkish farmers and carried to the

U.s. by Russian Mennorutes); Fife (believed to

have originated in Poland); Daruma (the source

of dwarfing genes, used in the Japanese

breeding program and believed to have

originated in Korea); Rieti (an early maturing

Italian landrace); and Zeeuwse Witte (a Dutch

land race). Some of the most frequently used

landraces from regions that now constitute part

of the developing (low- and rruddle-income)

world include Hard Red Calcutta, Etawah, and

Indian G (from the Asian Subcontinent) and

Landraces
from high-income
countries, F.S.U.,

and Poland

Landraces
from low

and middle
income countries

o

200

1,200

1,000

>- 800
()
c:
(J)
:::l 6000'
~
u..

400

Historical Patterns
in the International
Flow of Wheat Genetic
Resources

cultivars grown in farmers' fields. Constraints

on use of germplasm and international flows,

however, could contribute to increases in the

similarity of parentage of releases.

Figure 4 shows that the landraces most

frequently appearing in the pedigrees of the

bread wheat cultivars grown today in the

developing world (low- and middle-income

countries) originated in regions now considered

What constitutes the center of origin and

diversity for bread wheat has been debated and

is most frequently characterized as "diffuse,"

because it is not concentrated in one region or in

anyone country. International flows of genetic

resources have long been multidirectional: by

the second miJlellIlium, farmers had dissem

inated wheat cultivars from West Asia as far as

northern Europe, North Africa, the Asian

Subcontinent, and China. From approximately

1500 to at least 1900, migrants and settlers from

Eurasia and the Mediterranean carried seed to

southern and eastern Africa, Australia, North

and South America, and back again. From the

late 19th century, scientific plant breeders

exchanged materials. A similar core of landraces

from six continents appears in the materials

developed by early scientific plant breeding

programs in Europe, India, Australia, North and

South America, and China. These landraces

were used and reused when wheat breeders

exchanged ma terials.

2 Income groups are based on the World Bank classification.
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Alfredo Chaves and Polyssu (from Brazil,

through which at least one of the major sources

of leaf rust resistance was introduced).

In a sample of 800 varieties released in

developing countries since the 1960s, the average

number of landraces occurring in pedigrees has

increased fairly rapidly (Figure 5). The pattern is

clearest in most recent years, and these are also

the years for which the data are most complete.

Although land races may be related genetically

or may contribute differentially to the expression

of a particular trait, the number of landraces

indicates a pedigree's "complexity" and

scientific plant breeders' efforts to incorporate a

broader range of materials into the genetic

backgrounds of their experimental lines.

Enhancing Diversity

One way that international agricultural research

centers can enhance the diversity available to

national programs is by expanding the size and

diversity of the bread wheat gene pool,

essentially giving breeders a wider range of

promising new options to work with. This is

done through "pre-breeding," using a

combination of conventional breeding methods

and cytogenetic and molecular techniques.

Improved knowledge of the bread wheat

genome has enabled CIMMYT to incorporate

novel sources of resistance and tolerance into

synthetic bread wheats. 3 The synthetics cannot

be used directly by farmers, but breeders in

national programs can cross them with advanced

lines to produce materials that retain the

desirable traits of bread wheat's wild relative,

Triticum tauschii. About 18 developing countries

and 10 high-income countries have each

requested from 10 to 45 synthetic bread wheats;

CIMMYT also uses synthetics in its wheat

improvement research. Because of the long

investment period and uncertain payoffs

associated with wide cross research, only the

most advanced national programs in developing

countries can afford to produce such materials.

International agricultural

research centers enhance

economically valuable

diversity by assembling

diverse sources of genes for

resistance to wheat diseases in

experimental lines. National

programs can use these lines

to broaden the sources of

50

20 I
10

o ---r----.---~---~--"'T"""--~

1960 1965 1970 1975 1980 1985 1990 disease resistance in the

genetic background of the

varieties they release. Most

wheat grown in the

Figure 5. Numbers of landraces contained in pedigrees of wheats
released in developing countries.

Source: CIMMYT Pedigree Management System and Global Wheat Impacts Survey.
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3 True synthetics-so called because they are developed artificially-are products of a "wide cross" (see box).
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developing world now contains the major

known sources of resistance to stem and leaf

rust. The long-term strategy that CIMMYT

breeders have adopted to maintain this

resistance consists of continually incorporating

diverse sources of resistance into breeding lines

by "pyramiding" these new sources of resistance

onto known, durable ones.

Evidence of cultivar concentration over time and

other secondary evidence indicates that in some

of the major wheat-producing areas of the world

farmers ceased cultivating many bread wheat

landraces early in this century. However,

remaining pockets of diversity among bread

wheat landraces, as well as durum landraces and

the relatives of bread wheat, may provide useful

genes (and all agree that conserving these

materials is highly important). International

centers can facilitate the movement of useful

materials from one region of the world to

another in response to the specific needs of

national programs that cannot be met by

national germplasm collections. Figure 6

50
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illustrates how, through CIMMYT, national

research program have access to genetic

materials from all over the world.

Access to a greater spectrum of breeding

materials is becoming increasingly important to

national programs. Most of them have fewer

funds for research but nevertheless must meet

farmers' growing demand for a wider range of

products and the government's growing

demand that they prove their usefulness or risk

further funding cuts. Just as the flow of

germplasm between international centers and

national breeding' programs has become

stronger, these programs also increasingly adapt

wheat varieties from other national programs or

make their finished varieties available to them.

But perhaps most importantly, a research

program of international testing allows breeders

in national as well as international programs to

select genotypes that demonstrate yield stability

across environments more effectively. The

breeding of lines with superior adaptation is

Releases having no CIMMYT
parents

Releases having one CIMMYT
parent

Releases having two CIMMYT
parents

1960-69 1970-79 1980-90

Figure 6. Landraces incorporated into wheats released in developing countries through
the use of CIMMYT breeding lines.

Source: CIMMYT Pedigree Management System and Global Wheat Impacts Survey.
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made possible by international testing and by

the broad genetic base that results from

multidirectional flows of germplasm.

Future Research

The findings presented here have been selected

from similar analyses underway for other

countries and regions of the world. A broader set

of diversity-related issues will be addressed in

the 1995-96 World Wheat Facts and Trends and

treated in greater depth in associated

publications.

The genetic diversity debate represents a

challenge for crop scientists and also for the

social scientists who study crop breeding and the

diffusion of agricultural innovations. The

economic value of genetic diversity is hard to

establish for a number of reasons. First, as noted

above, genetic diversity is difficult to measure.

Second, although the utilization of specific

known genes can be traced tluough pedigrees to

ascertain their economic impacts in terms of

10

yield or disease resistance, at any given time

much of the value of the genetic resources in use

cannot be observed directly, and the potential

usefulness of genetic resources stored in banks,

grasslands, or farmers' fields is unknown. Since

diversity is often a by-product of the search for

new materials that may prove useful in

achieving breeding objectives such as yield

stability (breeders do not pursue diversity for

diversity's sake), any assessment of the impacts

of breeding for diversity would be inexact.

Combining the tools developed by resource

economists with the knowledge provided by the

biological sciences is the only way to make

meaningful advances in understanding the value

of genetic diversity. Ultimately, the purpose of

understanding its value is to incorporate the

criterion of genetic diversity in research resource

allocation and priority setting. For each crop, the

biological basis of genetic diversity and the

socioeconomic factors that determine the pattern

of genetic diversity in farmers' fields are distinct.

Clarifying these issues for each crop or type of

germplasm is an essential part of understanding

the role of scientific agriculture in biodiversity.
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Part 2

The World Wheat Situation
Roderick M. Rejesus

Wheat Production

World wheat production in 1994 was estimated at

528 million metric tons, a 6% decrease from the

previous year's level of 564 million tons (FAG

1995b). This decrease primarily reflected the

effects of drought in North Africa and Australia

and reduced production in the former Soviet

Union (FS.U.), where the political and economic

environment played a major role in reducing

wheat production. Production also fell in some

major wheat-producing countries such as

Canada, China, Turkey, and the United States.

Farmers in Canada and China shifted area from

wheat into more profitable crops, whereas those

in Turkey suffered from dry weather. In contrast,

Argentina, the European Union (E.U.), and

Eastern Europe produced more wheat in 1994

than in 1993 (USDA 1995b). World wheat

production is expected to rebound in the short

term following more favorable weather in

Australia and Asia. The reduction of land set

aside requirements and better wheat prices in the

E. U. are also expected to provide the impetus for

higher levels of wheat production.

The rate of growth in world wheat production

increased from 1955 to 1984 but decreased

dramatically in the last decade (Figure 1).

Average annual growth in wheat production was

1.7% in 1955-64, rose to 3.4% in 1975-84, but then

fell to 1.5% between 1985 and 1994, well below

the previous levels.

Just as wheat production growth rates have

changed with time, the sources of growth in

wheat production have changed as well. The

greater part of the modest wheat production

11

increases that occurred before the Green

Revolution of the 1960s resulted from an

expansion in wheat area, but the rapid

production growth that followed the release of

the first semidwarf varieties and the beginnings

of the Green Revolution has been primarily

attributed to better yields.

At the globalleve!, yields grew at a stable rate in

the 1960s and 1970s but have been increasing

less rapidly in recent years. Although wheat

yields in high-income countries followed a

similar pattern, wheat production trends differed

in high-income countries relative to the world as

a whole. Growth in production decreased from

2.9% in 1955-64 to 1.5% in 1965-74 and then

increased in the next decade (4.4%). Falling

wheat production in high-income countries

during 1985-94 partly resulted from reductions

in wheat area; growth in wheat area harvested

was negative over this period (Figure 2a). Wheat

area declined mainly because of land set-aside

requirements and reduced agricultural subsidies

in the E.U. during the early 1990s.
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Figure 1. Sources of growth in world
wheat production.



In developing countries, where yield increases

have been the major source of growth in wheat

production in the past decades, yield growth

rates have fallen markedly in recent years

(Figure 2b). The rate at which wheat area has

expanded, on the other hand, has also

diminished over time, but wheat area is

nevertheless still growing in these countries,

unlike the high-income countries.

Compared to high-income and developing

countries, the countries of Eastern Europe and

the FS.U. exhibited a different pattern of yield

growth. Although the period 1965-74 saw a

dramatic increase in yields, the rate at which

yields grew decreased markedly in the following

decades; during 1985-94, there was practically

no growth in yields (Figure 2c).

The shares of the developing countries and

Eastern EuropejFS.U. in world wheat

production have also changed compared to

earlier decades. In 1994 the developing

countries' share of global wheat output, at

around 47%, was the highest ever, but the share

of Eastern Europe and the F.S.U. in 1994 (18%)

was the lowest it has been in the last three

decades (Figure 3).

Among developing countries over the years, the

nations of East and South Asia have had the

biggest share of wheat production (FAO 1995b).

East Asia has accounted for 35-40% of the wheat

produced in developing countries over the last

three decades. South Asia's share of wheat

production in the developing world has risen

steadily from 22% in 1951 to around 30% in 1994.

High-income countries have maintained a

relatively stable share of wheat production over

the years. From 1951 to 1994, the U.S., France,

12

Canada, Australia, and Germany accounted for

almost 75% of total production. The U.s. has

accounted for roughly 35% of high-income

countries' wheat production. France's share

increased from 9% in 1951 to around 17% in

1994. Canada's share, however, steadily

decreased from 19% in 1951 to 13% in 1994.

East and South Asia were the major contributors

to wheat production in the developing world in
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Figure 2a. Sources of growth in wheat
production in high-income countries.
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Figure 2b. Sources of growth in wheat
production in developing countries.
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1994. Although China's 1994 production was

below that of 1993,1994 production was the

second highest in recent history. Argentina,

Pakistan, and India's above-average

performance also contributed to the good wheat

output in the developing world last year.

Prospects for 1995 remain bright, mainly

because favorable weather is expected in major

wheat-producing countries in South Asia,

Central America, and South America. However,

the North African countries are expected to

suffer continuing drought and thus lower

production levels.

In North America, low domestic prices for

wheat have contributed to reducing the wheat

area in recent years. In 1994, when the US.

experienced unfavorable weather, lower

domestic prices, and lower subsidies, both

harvested area and yields were lower than in the

previous year (USDA 1995b). Although there is

still uncertainty regarding weather conditions,

the outlook for wheat production in the short

term for the US. is satisfactory. Canadian

production in 1995 is anticipated to be higher

than in 1994, as land is rotated out of canola and

into wheat (USDA 1995b).

Wheat Consumption/Utilization

The latest FAO statistics (199521) show that world

wheat utilization in 1994 amounted to 572

million tons, 3% higher than the previous year's

level of 557 million tons. Growth in global

utilization is higher for wheat relative to rice and

maize (Table 1). The growth of wheat utilization

in recent years can be attributed largely to the

4.6% growth in demand among developing

countries. Wheat is rapidly becoming a major

competitor with rice as the dominant food staple

of the developing world. Per capita consumption

in developing countries has been increasing

steadily, rising from an average of 71 kg per year

in 1987-89 to an average of 75 kg per year in

1990-92.

In high-income economies, on the other hand,

utilization has grown much more slowly (1.6%).

Eastern Europe and the FS. U. were the largest

per capita consumers in the 19905, consuming

around 320 kg per year (see the Regional

Aggregates in Part 3 of this report). This estimate,

however, is 7% below that reported in the World

Wheat Facts and Trends 1991 and 1993 reports.

94

In recent years, world wheat

utilization has shown no

apparent trend. In 1991, the level

of utilization was at a peak

relative to past years but fell

dramatically in 1992 and 1993.

This decline has been attributed

to lower utilization in the F.S.U.

countries, where less wheat was

used for feed as livestock

inventories fell and domestic

prices rose. On the other hand,

~
100

0

c 90
High-income countries0·u 80::::J

TI
2 70
0..

m 60
Q)

..c
3: 50

TI

~ 40
3:
co 30
:§

20'0
~ 10ro
..c
(J) 0

1961 65 69 73 77 81 85 89

Figure 3. World wheat production, 1961-94.
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the recent upsurge in world wheat utilization in

1994 resulted from greater utilization of wheat as

food, especially in China, where incomes were

higher. Wheat utilization in the short term may be

expected to go up slightly or remain at its current

level, because the increased amount of wheat

used as food in developing countries may be

moderated by declines in the utilization of wheat

for feed (FAO 1995a).

The two major factors determining growth in

wheat consumption are population growth and

rising incomes. Approximately two-thirds of the

long-term historical growth in demand for wheat

and wheat products may be attributed to

population growth (CIMMYT 1989). World

population growth in 1980-92 was at 1.7% (World

Bank 1994), a figure that conceals considerable

variation among countries. Even though the rate

of population growth has slowed in most

industrialized countries, it continues to rise in

many developing countries where wheat

consumption is growing rapidly.

The future effect of income growth on wheat

consumption is hard to predict, because income

growth is highly variable. As a rule of thumb,

CIMMYT (1985) estimates that for every 1%

increase in real income in developing countries

(income adjusted for inflation), average per capita

Table 1. Growth in world utilization of cereals,
1961-92

Growth in utilization (%)

demand for wheat increases by 0.5%. Applying

this rule of thumb to the growth in real income of

0.9% in developing countries from 1980-92

implies an expected growth rate in average per

capita consumption of 0.45%. The actual growth

rate of per capita consumption for that period

was 0.4%, slightly below the expected growth.

Other factors may have contributed to this result,

such as specific food pricing policies of

developing countries (CIMMYT 1989; Byerlee and

Sain 1986; Taylor and Phillips 1991). As some

governments have become aware of the

deleterious long-term effects of consumer

subsidies and consumer price protection, thf'y

may have reduced subsidies on wheat-based

products during the past few years, which in turn

has lowered consumption.

Wheat Trade and Stocks

The volume of wheat traded in 1993 is estimated

at 114 million tons (about 21 % of total wheat

production), down from the previous year's

estimate of 122 million tons (FAO 1995b). Despite

their expanding share of world wheat production,

developing countries' share of the world import

market increased from 48% in 1961 to 59% in 1993

(Figure 4). Annual growth in the import market

share of developing countries is around 0.7%. On

the other hand, high-income countries' share of

wheat imports fell from 42% in 1961 to 24% in

1993. Imports into Eastern Europe and the F.S.U.

decreased slightly from 1961 to 1990 but rose

dramatically during 1991 and 1992.

Developing
Cereal World countries

Wheat 3.4 46
Maize 3.0 4.3
Rice 28 30

All 2.6 3.4

Source: FAO Agrostat Statistics.

High-income
countries

1.6
2.2
1.4

1.4

In 1993 high-income economies still accounted for

the bulk of global wheat exports (Figure 5). Their

share of world exports increased modestly from

85% in 1961 to 90% in 1993, whereas developing

countries' share of exports declined steadily from

14% in 1961 to 7.4% in 1993. The annual share of

14



Eastern Europe and the F.S.U. was below 10%

throughout 1961-93.

China and the countries of the F.S.U. remain the

world's major wheat importers. However, the

FAO Food Outlook (1995a) and USDA's Wheat

Yearbook (1995b) indicate that world wheat

imports fell in 1994, largely because of the sharp

decrease in imports by the F.S.U. The FS.U.

purchased only about 60% of the volume

imported in the previous year, which already

represented a major reduction in imports.

Reasons for the further contraction in wheat

imports are shrinking domestic demand, a

shortage of foreign exchange, and limited access

to external credit (FAO 1994, 1995a). In contrast,

China imported larger amounts of wheat in 1994

as a result of growing demand and lower

production (USDA 1994, 1995b). In the short

term, imports by China and other major Asian

importing countries are anticipated to at least

equal or exceed 1994 levels. Continued

deterioration in the political environment in the

FS.U. is expected to further reduce imports, and

increases in domestic production in Latin

America are also expected to result in declining

imports (FAO 1995a).

Eastern Europe and F.S.U.

Figure 4. World wheat imports, 1961-93.

Developing countries

Total wheat shipments from the five

major exporters (Argentina,

Australia, Canada, the E.U., and the

U.s.) represented over 90% of world

exports in 1994 (FAO 1995a).

Reduced exports from drought

stricken Australia were offset by

higher exports from the U.s. and

also to some extent from Canada

and Argentina. In the near term,

93 exports are expected to rise due to

improvements in the production

environments in Australia, Canada,
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and the E.U. Exports from the U.s.

and Argentina over the short term

are still uncertain, but they are

expected to approach 1994 levels.

Aggregate exports from minor

exporters are expected to rise only

slightly.

World wheat stocks decreased from

150.1 million tons in 1993 to 139.2

million tons in 1994 (FAO 1995a).
93

Figure 5. World wheat exports, 1961-93.
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Lower production led to reduced inventories in

order to meet world consumption requirements.

Most of the decline in stocks occurred among the

five major exporters and the F.S.u. In the near

term, wheat utilization is expected to exceed the

anticipated higher production levels, and the

volume of exports is expected to remain large,

resulting in reductions in world wheat stocks.

lower demand and improved production,

especially in Australia, Asia, and Latin America.

However, in the first quarter of 1995, the average

price for No.2. Hard Red Winter wheat rose to

$170/t (FAO 1995a). The net effects on demand of

the two largest wheat importers - China and the

FS.U. - are uncertain. The FSU.'s diminishing

demand for wheat will probably exert continued

downward pressure on the world price.

Wheat Prices

O+-__r-..__~-r__...,____,.-,.....__r-..__~-r__...,_____Zl

1981 82 83 84 85 86 87 88 89 90 91 92 93 94

Figure 6. Evolution of world wheat prices, 1981-94.
Note: The predicted price was computed based on the linear form of the

exponential regression model for 1981-94.

Although the US export price is widely used as

a barometer for global price trends, this price

does not necessarily reflect the prices at which

transactions take place in the world market. In

the past, leading wheat producers have relied

heavily on export promotion or the so-called

"subsidized sale sector" to dispose of excess

production (CIMMYT 1991). Because of these

export promotion measures, which include

concessional sales, subsidized credit, and food

aid, a large portion of wheat moving through the

world market is really sold below the US export

price. In the U.s., the export promotion measures

that have an important effect on the world

markets are subsidized sales through the Export

Enhancement Program (E.E.P) and concessional

sales through PL. 480. Therefore, the "real" price

of wheat is also highly dependent

on the wheat purchases by

countries under these export

promotion programs. The effect of

the E.E.P. and P.L. 480 sales on

prices is uncertain, since it depends

on the size of the allocation of these

subsidized wheat exports to

importing counh·ies. Aside from

the U.S., the E.U. has similar policy

instruments that push the real

price of wheat below the

international reference price.

The main international reference price for wheat

(No.2 Hard Red Wintel~ f.o.b. Gulf Ports)

increased by about 6% from US$141/t in 1993 to

US$150/t in 1994 (USDA 1995b). The higher

export price reflected tight world supplies,

which in turn resulted from decreased wheat

production and increased demand in China.

Wheat prices thus moved above the long-term

trend and remained in line with the high export

prices recorded over the last three years (Figure

6). It must be noted that the prices given above

are nominal Lo.b. prices of US No.2 Hard Red

Winter wheat, not real prices.
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The average export price of wheat in 1995

relative to 1994 was projected to fall as a result of
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Selected Wheat Statistics
Roderick M. Rejesus, Pedro Aquino, and VIctor Her1ll1ndez

The tables that follow present statistics related to

wheat production, trade, and utilization, as well

as some basic economic indicators. These

statistics reflect the latest information available.

Countries are classified as either" developing" or

"high-income" countries based on the criteria

used by the World Bank in its World Development

Report (1994). Countries that are classified as

"developing" had a GNP per capita lower than

US$ 8,355 in 1994, whereas high-income

countries had a GNP per capita exceeding

US$ 8,356. Countries in Eastern Europe and the

former Soviet Union (F.S.U.) are treated

separately. Traditionally included as

"developed" countries in FAG statistics, most of

these countries would be classified as lniddle

income countries by World Bank criteria.

Countries are also classified as either wheat

consumers or wheat producers. Developing

countries are classified as wheat producers if

they produce more than 100,000 t of wheat per

year, regardless of import and consumption

levels. Developing countries producing less than

100,000 t, whose production accounted for at

least 50% of their total wheat consumption, are

also classified as producers. All other developing

countries that consume over 100,000 t per year

are defined as wheat consumers. High-income

countries are classified in the same way, using a

minimum level of production of '] million tons.

A three-year average of the latest data available

was used in the classification.

17

Unless otherwise indicated, the regional

aggregates include data from all of the countries

in a particular region, including those countries

for which data have not been reported

individually. For a list of countries belonging to

each region, see Annex 1. Regional aggregates

were calculated by summing the values for alJ

countries in a region in each year and then

taking the mean or total value; thus they may

not exactly equal the sum of the average values

presented for each country. The FS.U. was

divided into separate countries, for which

statistics on Kazakhstan, the Russian Federation,

and Ukraine were reported individually.

All prices reported are in US dollars at official

exchange rates.

Notes on the Variables

Variable 1: The data source is the FAG Agrostat

Population Statistics (1995b).

Variables 2-3: Data are from the World Bank

World Development Report (1994).

Variables 4, 5, 9-20, 23: The data sources are the

FAG Agrostat Production Statistics (1995b) and

the FAG publication: 1948-1985 World Crop and

Livestock Statistics (1987). Growth rates were

calculated using the linear form of the

exponential regression model:

InY = a. + ~X + 1:,

where 'nY is the natural logarithm of y, X is the

time period (years), a. is a constant, ~ is the



growth rate of Y, and £ is the error term. The

function describes a variable, Y, which displays a

constant proportional rate of growth (~ >0) or

decay (~ <0). ~ may be interpreted as the alUlual

percentage change in Y.

Variables 6-8, 21,22: The data source is the FAO

Agrostat Production Statistics (1995b). Yield was

computed by dividing production by the area

harvested.

Variables 24-25: The data source is the FAO

Agrostat Trade Statistics (1995b). Net imports are

defined as the amount of imports less exports.

18

Variables 26-27: The data source is the FAO

Agrostat Food Balance Sheets (1995b). Total

consumption was calculated as the sum (in kg)

of the amounts used for each type of wheat

utilization (i.e., food, feed, seed). This method

differs from that used in previous World Wheat

Facts and Trends, where total consumption was

calculated as production plus net imports. The

previous method, which ignores stock changes,

was used because in the past FAO consumption

data were not updated as frequently. The growth

rate was calculated using the regression model

given above.
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Eastern and Southern Africa Consumers
(continued)

Angola Mozambique Somalia

1. Estimated population, 1994 (million) 10.7 15.5 9.1 28.8 3009

III
2. Estimated growth rate of population, 2.6 2.9 3.0 2.5..

1992-2000 (%/yr)0-:J 3 Per capita income 1992 (US $) 60 110 644'ii
..: 4. Average per capita cereal production, 35 40 29 130 134
~ 1992-94 (kg/yr)1Il
I:
CII 5. Growth rate of per capita cereal -4.0 -40 -13.0 -4.0 -2.6
Cl

production, 1985-94 (%/yr)

6 Average wheat area harvested, 1992-94 (000 hal 4 3 3 43 2297

7. Average wheat yield, 1992-94 (t/ha) 14 1.7

8. Average wheat production, 1992-94 (000 t) 61 3862

9. Growth rate of wheat area, 1951-94 (%) 3.6 0.9

10. Growth rate of wheat area, 1966-94 (%) 0.0 0.3

111. Growth rate of wheat area, 1977-94 ('!'o) -0.2 -0.9

12. Growth rate of wheat area, 1985-94 ('!'o) -1.3 -3.6

ii 13. Growth rate of wheat yield, 1951-94 (%) 2.7 2.3

'l:I 14. Growth rate of wheat yield, 1966-94 (%) 1.7 2.2
I:
III

15. Growth rate of wheat yield, 1977-94 (,Yo) 0.0-: 2.7

~ 16. Growth rate of wheat yield, 1985-94 (%) -12 3.9
~- 17. Growth rate of wheat production, 1951-94 (%) 64 3.2
0

S 18. Growth rate of wheat production, 1966-94 (%) 1.7 2.5
1; 19. Growth rate of wheal production, 1977-94 (%) -03 1.8
~
'a

20. Growth rate of wheat production, 1985-94 (%) -2.5 0.3e
CL

21. Wheal area as percent of total cereal area <1 <1 1 7

(average), 1992-94 (%)

22. Average yield of aJi cereals, 1992-94 (t/ha) 04 04 0.5 1.1 1.1

23. Growth rate of yields of all cereals, -20 -2.1 1.5 1.6 0.8

1951-94 ('!'o/yr)

c 24. Average net imports of wheat, 1991-93 (000 t) 139 142 127 85 3097
0= 25. Average net imports of wheat per capita, 14 10 14 3 10
S 1991-93 (kg/yr)=~

26. Average per capita wheal consumption, 16 10 6 26

I 1990-92 (kg/ yr)

i 27. Growth rate of per capita wheat consumption, -43 1.2 -04 0.5
~ 1983-92 (%/yr)
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Western and Central Africa Consumers

Cote
Cameroon d'ivoire Ghana Guinea Mauritania

1. Estimated population, 1994 (million) 12.9 138 16.9 65 2.2

2. Estimated growth rate of population, 3.0 3.5 3.0 2.8 28
~

~
1992-2000 (%/yr)

;; 3. Per capita income 1992 (US $) 820 670 450 510 530

..5 4. Average per capita cereal production, 76 106 88 168 71
'! 1992-94 (kg/yr)•c

Growth rate of per capita cereal 2.9CII 5. -1.4 0.1 1.6 -0.6
C)

production, 1985-94 (%/yr)

6 Average wheat area harvested, 1992-94 (000 hal

7. Average wheat yield, 1992-94 (t/ha)

8. Average wheat production, 1992-94 (000 t)

9. Growth rate of wheat area, 1951-94 (%)

10 Growth rate of wheat area, 1966-94 ("!o)
III n. Growth rate of wheat area, 1977-94 (%)l
III 12 Growth rate of wheat area, 1985-94 ("!o)
u
ii 13. Growth rate of wheat yield, 1951-94 (%)
'a 14. Growth rate of wheat yield, 1966-94 (%)c
lQ

15. Growth rate of wheat yield, 1977-94 (%)-It• 16. Growth rate of wheat yield, 1985-94 (%)z:
J
'0 17. Growth rate of wheat production, 1951-94 ("!o)
c 18. Growth rate of wheat production, 1966-94 (%)0
t; 19 Growth rate of wheat production, 1977-94 (%)
~
'a

20 Growth rate of wheat production, 1985-94 (%)e
CL 21 Wheat area as percent of total cereal area

(average), 1992-94 (%)

22. Average yield of all cereals, 1992-94 (t/ha) 1.2 1.0 1.2 0.8 0.8

23 Growth rate of yields of all cereals, 1.1 15 0.6 0.4 2.0

1951-94 (%/)'r)

c 24. Average net imports of wheat, 1991-93 (000 t) 222 209 207 107 222
5! 25. Average net imports of wheat per capita, 18 16 13 17 106-,g
ii 1991-93 (kg/ yr)
:::I

26 Average per capita wheat consumption, 17 17 12 17 103'a
c

1990-92 (kg/ yr)It

-3 27. Growth rate of per capita wheat consumption, 7.7 -3.9 5.6 5.8 5.5
~ 1983-92 (%/yr)
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Western and Central Africa Consumers

(continued)

Nigeria Senegal Zaire

1. Estimated population, 1994 (million) 1085 81 42.6 274.3

t!
2. Estimated growth rate of population, 2.8 2.6 2.9

0 1992-2000 (%jyr)...
~ 3. Per capita income 1992 (US $) 320 780 431:a
.5 4 Average per capita cereal production, 127 122 42 117
~ 1992-94 (kgj yr)Gl
c
GI 5. Growth rate of per capita cereal -2.1 -3.8 1.8 -0.9
C)

prod uction, 1985-94 ('Yo / yr)

6. Average wheat area harvested, 1992-94 (000 hal 27 40

7 Average wheat yield, 1992-94 (tjha) 1.3 1.3

8. Average wheat production, 1992-94 (000 t) 33 51

9. Growth rate of wheat area, 1951-94 (%) 4.3

10. Growth rate of wheat area, 1966-94 (%) 4.8 3.7
III 11. Growth rate of wheat area, 1977-94 ('Yo) 9.7 6.3
~
3 12. Growth rate of wheat area, 1985-94 (%) 7.6 19

"iii 13. Growth rate of wheat yield, 1951-94 (%) 0.8
'a 14. Growth rate of wheat yield, 1966-94 (%) -1.2 -0.7
i
c; 15. Growth rate of wheat yield, 1977-94 (%) -5.3 -2.4
CD

16. Growth rate of wheat yield, 1985-94 ('Yo) -65 -29j
.... 17. Growth rate of wheat production, 1951-94 (%) 5.10
c 18 Growth rate of wheat production, 1966-94 ('Yo) 35 3.00
1; 19. Growth rate of wheat production, 1977-94 ('Yo) 4.3 4.0:J-g 20. Growth rate of wheat production, 1985-94 (%) 1.1 10..
11.

21. Wheat area as percent of total cereal area <1 <1 <1

(average), 1992-94 (%)

22. Average yield of aii cereals, 1992-94 (tjha) 1.2 0.8 0.9 0.9

23 Growth rate of yields of all cereals, 20 1.4 -0.2 1.1

1951-94 (%jyr)

c 24. Average net imports of wheat, 1991-93 (000 t) 862 169 183 2852
.2 25. Average net imports of wheat per capita, 8 22 5 11...
~

= 1991-93 (kgj yr)
:J

26. Average per capita wheat consumption, 6 27 5'a 11
c:
CIl 1990-92 (kgj yr)
-! 27. Growth rate of per capita wheat consumption, -12.9 4.7 1.9 -2.3CIl

~ 1983-92 (%jyr)
I
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North Africa Producers

Algeria Egypt Libya Morocco Tunisia

1. Estimated population, 1994 (million) 27.3 61.6 5.2 26.5 8.7 129.4

Cll
2. Estimated growth rate of population, 2.2 1.7 1.8 2.2 2.0..

1992-2000 (%/yr)0
1ii
u 3. Per capita income 1992 (US $) 1,840 640 1,030 1,720 1063:c
.5 4. Average per capita cereal production, 94 244 54 200 187 192
e 1992-94 (kg/yr)Gl
t:
Gl 5. Growth rate of per capita cereal -1.1 4.9 -3.1 -4.1 1.3 1.6

C)

production, 1985-94 (%/yr)

6 Average wheat area harvested, 1992-94 (000 ha) 1717 893 127 2529 810 6076

7. Average wheat yield, 1992-94 (tl ha) 0.9 5.2 11 1.1 1.4 1.7

8. Average wheat production, 1992-94 (000 t) 1512 4629 135 2886 1167 10329

9. Growth rate of wheat area, 1951-94 (%) -0.5 0.3 0.4 1.1 -1.1 0.1

]0. Growth rate of wheat area, 1966-94 (%) -1.4 1.5 -0.5 1.1 -0.7 0.]
<II 11. Growth rate of wheat area, 1977-94 (%) -11 3.3 -4.7 3.0 -1.7 0.9"Ii
l! 12. Growth rate of wheat area, 1985-94 (%) 2.0 7.9 -7.3 2.9 09 2.7Gl
U

iii 13. Growth rate of wheat yield, 1951-94 (%) 0.4 2.2 60 1.8 2.6 2.0
'0 14. Growth rate of wheat yield, 1966-94 (%) 1.4 2.6 6.2 1.7 2.1 2.8t:
111

15 Growth rate of wheat yield, 1977-94 (%) 28 35 7.2 2.4 36 4.4i
~ 16. Growth rate of wheat yield, 1985-94 (%) 10 3.3 4.2 -3.1 11 2.6
~... 17. Growth rate of wheat production, 1951-94 (%) -0.1 2.5 6.5 2.9 1.5 2.10
t: 18 Growth rate of wheat production, ]966-94 (%) -0.1 41 5.6 2.8 1.4 2.8
~ 19 Growth rate of wheat production, ] 977-94 (%) 1.8 6.7 2.5 5.4 18 5.3::I
"0

20 Growth rate of wheat production, 1985-94 (%) 3.0 11.2 -12 -0.1 40 5.2e
A- 21. Wheat area as percent of total cereal area 57 36 3D 47 65 49

(average), 1992-94 (%)

22. Average yield of all cereals, 1992-94 (t/ha) 0.9 5.8 0.6 0.9 1.4 1.8

21 Growth rate of yields of all cereals, 0.5 2.0 4.1 1.1 2.6 1.9

1951-94 (%/yr)

t: 24 Average net imports of wheat, 1991-93 (ODD t) 3928 5636 1417 2248 656 13886
0
;l 25 Average net imports of wheat per capita, 150 96 291 88 78 112111
.t! 1991-93 (kgl yr)S
::I

26. Average per capita wheat consumption, 213 184 300 218 246 206"0
t:
111 1990-92 (kg/yr)
CD
"0 27. Growth rate of per capita wheat consumption, 1.5 U 4.0 1.4 1.8 1.5I!
I~ 1983-92 (%/yr)
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West Asia Producers

Saudi
Afghanistan Iran Iraq Arabia Syria Turkey

1. Estimated population, 1994 (million) 18,9 65,8 19,9 17.5 14,2 60,8

~
2, Estimated growth rate of population, 2,8 3.3 3.3 19

0 1992-2000 (,io/yr)-IIIU 3. Per ca pita income 1992 (US $) 2,200 7,510 1,980:s
.5 4, Average per capita cereal production, 143 258 136 277 374 492
ii.. 1992-94 (kg/ yr)Q)
c
GI 5, Growth rate of per capita cereal -6,1 2,0 -14 5,3 4,8 -1,5

C)

production, 1985-94 (%/yr)

6, Average wheat area han'ested, 1992-94 (000 hal 1623 6749 1400 751 1440 9596

7. Average wheat yield, 1992-94 (t/ha) 1.1 1.6 0.7 4.4 2,4 20

8, Average wheat production, 1992-94 (000 t) 1700 10804 975 3333 3495 19278

9, Growth rate of wheat area, 1951-94 (%) -07 26 -0,2 7.0 0.0 1.0

10 Growth rate of wheat area. 1966-94 ("!o) -1.6 09 -0.7 12.2 03 0.5
III 11, Growth rate of wheM area, 1977-94 (%) -2.2 1.1 0,9 17,9 -0.4 0.2"Ii
Q).. 12, Growth rate of wheat area, 1985-94 (%) -04 0,9 2,9 2.8 2,9 0.5Q)
u

ii 13. Growth rate of wheat yield. 1951-94 (%) 06 1.1 1.0 3,2 3.2 2,0

" 14, Growth rate of wheat yield, 1966-94 (%) 0.3 2A -O,t 4,8 4.3 2.2c
III

Growth rate of wheat yield, '1977-94 ('n,) -1.0 0,6- 15. 2.7 5.9 4.6 0.8
III
Q)

16. Growth rate of wheat yield, 1985-94 (%) -2.2 5.0 -2.8 1.4 6.4 0.3.z=
~- 17. Growth rate of wheat production, 1951-94 ("10) -0.1 3.7 0,8 102 3.2 3.00
c 18. Growth rate of wheat production, 1966-94 (%) -1.2 35 -0.8 17.1 46 2.7.2
U 19, Growth rate of wheat production, 1977-94 (%) -32 3.9 1.6 23,9 43 1.0:::l

" 20 Growth rate of wheat production, 1985-94 (%) -2.7 5.9 0.0 4.3 9,3 0.7e
a. 21. Wheat area as percent or total cereal area 73 71 47 67 40 69

(average), 1992-94 (%)

22, Average yield of all cereals, 1992-94 (t/ha) 1.1 1.7 0.9 .!J 1.4 2,1

23. Growth rate of yields of all cereals, 0.6 1.1 05 2.8 1.4 1 9

1951-94 (%/yr)

c 24 Average nel imports of wheat. 1991-93 (000 t) 131 2867 1223 -1540 840 -2452
0
;: 25. Average net imports of wheat per capita, 8 46 65 -91 64 -42

~ 1991-93 (kg/yr)..
:::l

26. Average per capita wheat consumption, 117 185 149 150 254 318
"cIII 1990-92 (kg/y1')
GI

" 27. Growth rate of per capita wheat consumption, -3.8 02 -6.9 5.2 0.4 -1.8III...... 1983-92 (%/yr)

24



West Asia Producer Consumers
(continued)

Yemen Jordan Lebanon Oman

1. Estimated population, 1994 (million) 13.9 5.3 2,9 2.1 221,7

2, Estimated growth rate of population, 3.3 3.4 4,1 3.2
l!!
.s 1992-2000 (%jyr)
ra
u 3, Per capita income 1992 (US $) 1,120 6,480 2,747:s
.: 4, Average per capita a:real production, 62 23 28 2 288
e 1992-94 (kgjyr)uc::
u 5, Growth rate of per capita cereal -15 0,6 5,8 3,6 -0.3
C)

production, 1985-94 ('Yojyr)

6, Average wheat area harvested, 1992-94 (000 hal 99 50 24 1 21733

7. Average wheat yield, 1992-94 (tjha) 1.6 1.2 2,1 1,0 1.8

8, Average wheat production, 1992-94 (000 t) 161 61 50 1 39858

9, Growth rate of wheat area, 1951-94 (%) 5,0 -45 -3,6 1.1

10 Growth rate of wheat area, 1966-94 (%) 35 -5,9 -44 0.4
III 11, Growth rate of wheat area, 1977-94 (%) 1,8 -6.3 -14 0.5jij
e 12, Growth rate of wheat area, 1985-94 (%) 4.2 -5.1 1.9 0,9B
1ii 13. Growth rate of wheat yield, 1951-94 (%) 0.1 1.9 25 1.9
1:l 14, Growth rate of wheat yield, 1966-94 (%) 1.1 2.1 35 24c::
ftl

15, Growth rate of wheat yield, 1977-94 (%) 3,8 7.7 4,7 1,9';
QI 16, Growth rate of wheat yield, 1985-94 (%) 2,8 6,0 4,1 1,8.c::
It... 17, Growth rate of wheat production, 1951-94 (%) 5,1 -2,6 -1.1 2,9
0
c:: 18 Growth rate of wheat production, 1966-94 (%) 4,6 -3,8 -0,9 2,90:g 19, Growth rate of wheat production, 1977-94 (%) 5,6 1.3 3,2 24
~
1:l 20, Growth rate of wheat production, 1985-94 (%) 7.1 0,9 6,0 2,7e
IL 21, Wheat area as percent of total cereal area 13 45 60 44 64

(average), 1992-94 (%)

22, Average yield of all cereals, 1992-94 (tjha) 1.1 1.1 1,9 1,9 1,8

23, Growth rate of yields of all cereals, 05 15 1.7 2.3 1,6

1951-94 (%/yr)

I: 24, Average net imports of wheat, 1991-93 (000 t) 1651 649 459 133 3990
0
~ 25, Average net imports of wheat per capita, 132 132 170 70 19
"~ 1991-93 (kgjyr)
~
~ 26, Average per capita wheat consumption, 127 139 168 2111:lc::
ftl 1990-92 (kgjyr)
QI
1:l 27, Growth rate of per capita wheat consumption, 4,6 1,8 1.8 -1.2
~ 1983-92 (%/yr)
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South Asia Producers

Bangladesh India Myanmar Nepal

1. Estimated population, 1994 (million) 1178 9186 45.6 21.4 136.6 18.1 1259.9

I!!
2. Estimated growth rate of population, 1.8 1.7 2.1 2.4 2.7 11 20

~ 1992-2000 (%/yr)
() 3 Per capita income 1992 (US $) 220 310 170 420 540 314'ti
.E 4. Average per capita cereal production, 248 229 390 265 171 142 230
~ 1992-94 (kg/ yr)CD
l:
CD 5 Growth rate of per capita cereal 0.4 1.2 0.1 0.8 -0.7 -1.2 0.8

C)

production, 1985-94 (%/yr)

6. Average wheat area harvested, 1992-94 (000 hal 609 24043 136 599 8079 33471

7. Average wheat yield, 1992-94 (t/ha) 1.9 2.4 1.0 14 19 2.2

8. Average wheat production, 1992-94 (000 t) 1124 57194 130 814 15652 74920

9. Growth rate of wheat area, 1951-94 (%) 8.1 2.3 5.2 48 1.7 2.2

10 Growth rate of wheat area, 1966-94 (%) 9.2 2.0 2.4 5.3 1.5 1.9
Iil 11. Growth rate of wheat area, 1977-94 (%) 5.8 0.7 3.0 3.8 1.4 1.0"i... 12. Growth rate of wheat area, 1985-94 (%) 02 05 2.1 2.8 1.3 0.8ell
()

ii 13. Growth rate of wheat yield, 1951-94 (%) 3.8 32 3.2 0.7 2.6 3.1
"D 14. Growth rate of wheat yield, 1966-94 (%) 3.9 33 35 0.9 2.7 3.2l:
co

15. Growth rate of wheat yield, 1977-94 (%) -0.3 3.3 0.4 1.3- 1.9 2.9
:ll.c 16. Growth rate of wheat yield, 1985-94 (%) -1.3 2.8 -8.2 1.6 1.8 25
~

'0 17 Growth rate of wheat production, 1951-94 (%) 11.9 5.5 8.4 5.5 4.3 5.3
l: 18. Growth rate of wheat production, 1966-94 (%) 13.1 5.3 59 6.2 4.2 5.10
;:
() 19. Growth rate of wheat production, 1977-94 (%) 55 4.0 3.4 5.1 3.3 38
::l

"D
20. Growth rate of wheat production, 1985-94 (%) -11 3.4 -6.2 4.4 3.1 3.2e

Q.
21. Wheat area as percent of total cereal area 6 24 2 20 67 25

(average), 1992-94 (%)

22. Average yield of all cereals, 1992-94 (t/ha) 2.6 2.1 28 1.8 1.9 3.0 2.1

23 Growth rate of yields of all cereals, 1.6 2.4 2.0 -0.1 25 2.0 2.2

1951-94 (%/yr)

c 24 Average net imports of wheat, 1991-93 (000 t) 1393 417 7 12 1960 787 4602
~ 25. Average net imports of wheat per capita, 12 1 0 1 15 45 4
~ 1991-93 (kg/yr);:
::l

26. Average per capita wheat consumption, 22 60 3 43 127 46 61."c
III 1990-92 (kg/yr)
CD
." 27. Growth rate of per capita wheat consumption, -29 0.8 -4.7 1.7 0.8 1.7 08

t~ 1983-92 (%/yr)
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Southeast Asia and Pacific Consumers

Indonesia Malaysia Philippines Thailand

1. Estimated population, 1994 (million) 194.6 19.7 66.2 58.2 72.9 434

2. Estimated growth rate of population, 1.4 2.0 23 1.3 2.0
I!!g 1992-2000 (% / yr)
3 3. Per capita income 1992 (US $) 670 2,790 770 1,840 1003;;
.E 4. Average per capita cereal production, 285 108 224 408 328 281
f 1992-94 (kg/yr)Glc

Growth rate of per capita cerealGI 5. 0.9 -0.4 -0.4 -2.0 2.7 03
<l'

production, 1985-94 (%/yr)

6. Average wheat area harvested, 1992-94 (000 hal <1

7. Average wheat yield, 1992-94 (t/ha)

8. Average wheat production, 1992-94 (000 t)

9. Growth rate of wheat area, 1951-94 (%)

10. Growth rate of wheat area, 1966-94 (%)
III 11. Growth rate of wheat area, 1977-94 (%)ite 12. Growth rate of wheat area, 1985-94 (%)ft
~ 13. Growth rate of wheat yield, 1951-94 (%)

" 14. Growth rate of wheat yield, 1966-94 (%)c
II

15. Growth rate of wheat yield, 1977-94 (%)li
Gl

16. Growth rate of wheat yield, 1985-94 (%)s:.
~

'0 17. Growth rate of wheat production, 1951-94 (%)
c 18. Growth rate of wheat production, 1966-94 (%)0
;:I

Growth rate of wheat production, 1977-94 (%)u 19.
::I

" 20. Growth rate of wheat production, 1985-94 (%)e
II. 21 Wheat area as percent of total cereal area 0 0 0 <1 0 0

(average), 1992-94 (%)

22. Average yield of all cereals, 1992-94 (t/ha) 3.9 3.0 2.2 23 33 3.0

23 Growth rate of yields of all cereals, 2.8 1.3 2.2 1.2 1.8 2.1

1951-94 (%/yr)

c 24. Average net imports of wheat, 1991-93 (000 t) 2462 1009 1704 541 333 6303
0
;:I 25. Average net imports of wheat per capita, 13 54 27 10 5 15

~ 1991-93 (kg/yr)
S
"

26. Average per capita wheat consumption, 12 49 27 8 4 15
c

1990-92 (kg/yr)III

-8 27. Growth rate of per capita wheat consumption, 31 3.9 8.0 9.8 4.8 4.9
~ 1983-92 (%/yr)
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East Asia Producers

North
China Korea Mongolia

1. Estimated population, 1994 (million) 1208.8 23.5 2.4 44.6 12793

l!!
2. Estimated growth rate of population, 1.0 2.6 0.8 1.5

2 ]992-2000 (%/yr)
B 3. Per capita income 1992 (US $) 470 6,790 695'6
.E 4. Average per capita cereal production, 335 200 206 171 327
i! 1992-94 (kg/yr)GI
~
GI 5. Growth rate of per capita cereal 0.7 -70 -102 -31 0.5
0

production, 1985-94 (%/yr)

6. Average wheat area harvested, 1992-94 (000 hal 30411 90 478 1 30980

7 Average wheat yield, 1992-94 (t/ha) 3.4 1.2 0.9 2.0 3.3

8 Average wheat production, 1992-94 (000 t) 103064 108 440 1 103612

9. Growth rate of wheat area, 1951-94 (%) 0.5 0.2 6.5 0.5

10. Growth rate of wheat area, 1966-94 (%) 0.8 -2.1 1.9 0.8
III 11. Growth rate of wheat area, 1977-94 (%) 0.4 0.4 1.6 0.4iie 12. Growth rate of wheat area, 1985-94 (%) 0.6 0.4 -0.1 06Ql
u

ii 13. Growth rate of wheat yield, 1951-94 (%) 4.2 0.8 1.7 41
'1:l 14. Growth rate of wheat yield, 1966-94 (%) 4.8 3.4 23 4.7
Ii- 15. Growth rate of wheat yield, 1977-94 (%) 4.2 -03 2.5 4.1
ell
GI

16 Growth rate of wheat yield, 1985-94 (%) 1.7 -3.4 -53 1.7.&:
J
'0 17 Growth rate of ,,,,heat production, 1951-94 (%) 4.7 1.1 8.2 4.7
~ 18. Growth rate of wheat production, 1966-94 (%) 5.6 1.3 42 5.50
ti 19. Growth rate of wheat production, 1977-94 (%) 4.6 0] 4.1 4.6
~

'1:l
20. Growth rate of wheat production, 1985-94 (%) 2.4 -3.0 -5.4 230..

Il.
21. Wheat area as percent of total cereal area 34 6 90 <1 33

(average), 1992-94 (%)

22. Average yield of all cereals, 1992-94 (t/ha) 4.5 3.2 0.9 5.8 4.5

23. Growth rate of yields of all cereals, 3.2 2.1 1.3 2.7 3.2

1951-94 (%/yr)

~ 24. Average net imports of wheat, 1991-93 (000 t) 10628 524 82 4422 15657
0
:; 25. Average net imports of wheat per capita, 9 23 36 101 13
.f:! 1991-93 (kg/yr)
~
'1:l 26. Average per capita wheat consumption, 95 30 258 82 94
~
III ]990-92 (kg/ yr)

t 27. Growth rate of per capita wheat consumption, 0.9 3.4 -2.5 2.9 1.0... 1983-92 (%/yr)
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Mexico, Central America, Consumers

and the Caribbean
Costa Dominican

Mexico Rica Cuba Republic EI Salvador Guatemala

1. Estimated population, 1994 (million) 919 3.3 11.0 7.7 5.6 10.3

t!
2. Estimated growth rate of population, 1.9 1.9 1.5 1.7 2.8

S 1992-2000 (%/yr)
3 3. Per capita income 1992 (US $) 3,470 1.960 1,050 1,170 980;:;
.5 4. Average per capita cereal production, 302 71 28 77 172 149e 1992-94 (kg/yr)ellc

Growth rate of per capita cerealII 5. -0.8 -8.5 -10.8 -2.6 2.4 -1.6
CI'

production, 1985-94 (%/yr)

6. Average wheat area harvested, 1992-94 (000 hal 864 17

7. Average wheat yield, 1992-94 (t/ha) 4.2 1.5

8. Average wheat production, 1992-94 (000 t) 3597 26

9. Growth rate of wheat area, 1951-94 (%) 06 -12

10. Growth rate of wheat area, 1966-94 (%) 12 -2.5
ell 11. Growth rate of wheat area, 1977-94 (%) 1.6 -6.7l
8 12. Growth rate of wheat area, 1985-94 (%) -3.8 -10.3

"i 13. Growth rate of wheat yield, 1951-94 (%) 3.6 3.1

" 14. Growth rate of wheat yield, 1966-94 (%) 1.9 2.1c
III

15. Growth rate of wheat yield, 1977-94 (%) 0.7 07..
:I
~ 16. Growth rate of wheat yield, 1985-94 (%) 0.1 -1.8
~- 17. Growth rate of wheat production, 1951-94 (%) 4.2 1.90
c 18. Growth rate of wheat production, 1966-94 (%) 31 -0.40
~

Growth rate of wheat production, 1977-94 (%)0 19. 2.3 -6.0::I

" 20. Growth rate of wheat production, 1985-94 (%) -3.7 -12.1e
4- 21. Wheat area as percent of total cereal area 9 2

(average), 1992-94 (%)

22. Average yield of all cereals, 1992-94 (t/ha) 2.7 3.2 1.8 4.3 2.0 1.8

23 Growth rate of yields of all cereals, 3.0 2.7 1.9 2.7 1.8 2.7

1951-94 ('Yolyr)

c 24. Average net imports of wheat, 1991-93 (000 t) 1178 134 1168 240 231 260
0
;I 25. Average net imports of wheat per capita, 13 42 108 32 43 27
~ 1991-93 (kg/yr)..
::I

26. Average per capita wheat consumption, 56 40 119 31 33 23
"cIII 1990-92 (kg/yr)
ell

" 27. Growth rate of per capita wheat consumption, -2.2 -1.5 -3.1 -0.8 1.0 -0.2
~ 1983-92 (%/yr)
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Mexico, Central America, Consumers

and the Caribbean
(continued)

Trinidad
Haiti Honduras Jamaica and Tobago

1. Estimated population, 1994 (million) 7.0 5.5 2.4 1.3 1550

r!
2. Estimated growth rate of population, 2.8 0.6 0.9 19

H 1992-2000 (%/yr)

;; 3. Per capita income 1992 (US $) 580 l.340 3,940 2,745

.5 4. Average per capita cereal production, 58 126 2 18 216

~ 1992-94 (kg/yr)CD
c:
CD 5. Growth rate of per capita cereal -4.5 0.6 -4.7 136 -1.0

(!)

production, 1985-94 (%/yr)

6. Average wheat area harvested, 1992-94 (000 hal 1 882

7. Average wheat yield, 1992-94 (t/ha) 1.0 4.1

8 Average wheat production, 1992-94 (000 t) 1 3624

9. Growth rate of wheat area, 1951-94 (%) 0.5

10. Growth rate of wheat area, 1966-94 (%) 1.1
~ 11. Growth rate of wheat area, 1977-94 (%) 1.3ii
! 12. Growth rate of wheat area, 1985-94 (%) -4.0CD
u

ii 13. Growth rate of wheat yield, 1951-94 (%) 3.7

""CI 14. Growth rate of wheat yield, 1966-94 (%) 1.9c:
IV

15. Growth rate of wheat yield, 1977-94 (%)... 0.9
III
CD

16. Growth rate of wheat yield, 1985-94 (%) 0.2.t=
~
~ 17. Growth rate of wheat production, 1951-94 (%) 4.2
0
c:- 18. Growth rate of wheat production, 1966-94 (%) 3.10
~

19.u Growth rate of wheat production, 1977-94 (%) 2.2
:::I
'U

20. Growth rate of wheat production, 1985-94 (%) -3.8e
CL.

21 Wheat area as percent of total cereal area <1 7

(average), 1992-94 (%)

22. Average yield of all cereals, 1992-94 (t/ha) 0.9 1.3 1.4 3.1 2.5

23 Growth rate of yields of all cereals, OJ 1.4 1.1 13 2.8

1951-94 (%/yr)

c: 24 Average net imports of wheat, 1991-93 (000 t) 224 142 169 109 4179
.9

25. Average net imports of wheat per capita, 33 27 71 86 28

! 1991-93 (kg/yr)
:i

26. Average per capita wheat consumption, 33 24 60 93 53'tl
c:
til 1990-92 (kg/ yr)
CD
'tl 27 Growth rate of per capita wheat consumption, 0.8 13 -2.5 0.8 -2.1III

~ 1983-92 (%/yr)
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Andean Region, South Producers Consumers

America

Peru Bolivia Colombia Ecuador Venezuela

1. Estimated population, 1994 (million) 23.3 7.2 34.5 11.2 21.4 99.1

2. Estimated growth rate of population, 1.8 2.4 1.4 2.0 2.2 2.0
f
~

1992-2000 (%/yr)
u 3. Per capita income 1992 (US $) 950 680 1,330 1,070 2,910 1510
~
.5- 4. Average per capita cereal production, 86 142 107 163 94 112
i! 1992-94 (kgl yr)GIc:
Gl 5. Growth rate of per capita cereal -2.3 -0.4 04 4.9 -3.4 -05
C)

production, 1985-94 (%/yr)

6. Average wheat area harvested, 1992-94 (000 hal 86 119 48 39 294

7. Average wheat yield, 1992-94 (t/ha) 1.2 1.0 1.9 0.6 1.1

8. Average wheat production, 1992-94 (000 t) 104 116 90 25 335

9 Growth rate of wheat area, 1951-94 (%) -1.7 2.2 -4.2 -1.7 -15

10. Growth rate of wheat area, 1966-94 (%) -2.1 2.1 -1.3 -3.3 -1.1
III 11. Growth rate of wheat area, 1977-94 (%) -0.6 1.2 25 -1.6 0.8iie 12. Growth rate of wheat area, 1985-94 (%) -0.9 2.3 1.8 3.9 1.3GI
U

ii 13. Growth rate of wheat yield, 1951-94 (%) 0.6 0.4 2.3 0.5 0.8
'0 14. Growth rate of wheat yield, 1966-94 (%) 1.4 0.9 2.1 -1.3 0.9c:
IV

15. Growth rate of wheat yield, 1977-94 (%) 1.6 2.3 3.2 -3.4 1.7-"'Gl 16 Growth rate of wheat yield, 1985-94 (%) -0.1 3.1 1.3 -4.2 0.8.c
~

'0 17. Growth rate of wheat production, 1951-94 (%) -1.0 2.6 -19 -1.3 -0.7
c: 18 Growth rate of wheat production, 1966-94 (%) -0.7 3.0 0.8 -4.6 -0.10
;:

Growth rate of wheat production, 1977-94 (%)u 'l9 1.0 3.4 5.7 -1.8 2.5
:l
'0

20 Growth rate of wheat production, 1985-94 (%) -1.0 54 3.0 -0.2 2.1e
Do 21. Wheat area as percent of total cereal area 12 17 3 5 <1 6

(average), 1992-94 (%)

22. Average yield of all cereals, 1992-94 (t/ha) 2.7 15 2.5 2.1 2.7 2.4

23 Growth rate of yields of all cereals, 1.7 1.1 24 2.2 2.1 1.9

1951-94 (%/yr)

c: 24 Average net imports of wheat, 1991-93 (000 t) 1020 345 789 365 1139 3749
.2 25 Average net imports of wheat per capita, 46 50 24 34 56 39

~ 1991-93 (kg/yr)
;

26. Average per capita wheat consumption, 44 60 25 36 57 41."
c:

1990-92 (kgl yr)"'GI
." 27. Growth rate of per capita wheat consumption, -2.5 -2.1 -0.1 0.1 -0.7 -0.8IV

~ 1983-92 (%/yr)
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Southern Cone, South Producers

America

Argentina Brazil Chile Paraguay Uruguay

1. Estimated population, 1994 (million) 34.2 159.1 14.0 4.8 3.2 215.4

~
2. Estimated growth rate of population, 1.0 14 13 2.8 05 14

S 1992-2000 (%/yr)
1'0
u 3. Per capita income 1992 (US $) 6,050 2,770 2,730 1,380 3,340 3,265'6
.~ 4. Average per capita cereal production, 744 283 197 196 466 352

~ 1992-94 (kg/ yr)CDc
CD 5. Growth rate of per capita cereal -1.9 -0.4 -1.1 -7.8 39 -1.1

(!)

production, 1985-94 (%/yr)

6. Average wheat area harvested, 1992-94 (000 hal 4684 1596 406 183 168 7036

7. Average wheat yield, 1992-94 (t/ha) 2.2 1.5 34 2.1 1.9 2.1

8. Average wheat production, 1992-94 (000 t) 10052 2408 1384 376 314 14534

9. Growth rate of wheat area, 1951-94 (%) 0.4 3.1 -1.5 ]0.7 -3.5 0.7

10. Growth rate of wheat area, 1966-94 (%) 0.1 2.0 -1.9 10.1 -3.4 0.3

~ 11. Growth rate of wheat area, 1977-94 (%) -0.3 -2.9 -1.1 115 -3.7 -1.11'0
l!! 12. Growth rate of wheat area, 1985-94 (%) -0.8 -105 -4.9 -0.4 -2.3 -3.9CD
u

iii 13. Growth rate of wheat yield, 1951-94 (%) 1.4 2.0 2.3 2.5 2.1 1.4

"tJ 14. Growth rate of wheat yield, 1966-94 (%) 2.1 2.9 3.0 3.1 35 2.3c
nl

15. Growth rate of wheat yield, 1977-94 ('Yo)'to 2.0 4.7 5.3 4.0 5.0 31
CD

16. Growth rate of wheat yield, 1985-94 (%) 2.8 -0.9 3.7 3.3 3.2 2.3.J::.
~

'0 17. Growth rate of wheat production, 1951-94 (%) 1.7 5.1 0.7 13.2 -13 2.1
c 18. Growth rate of wheat production, 1966-94 (%) 2.2 4.8 1.1 13.2 0.1 260

~ 19. Growth rate of wheat production, 1977-94 (%) 1.6 1.8 4.2 15.5 1.2 20
::l

"tJ
20. Growth rate of wheat production, 1985-94 (%) 2.0 -11.5 -1.1 2.8 0.9 -1.5e

Q.
21. Wheat area as percent of total cereal area 54 8 64 40 31 24

(average), 1992-94 (%)

22. Average yield of all cereals, 1992-94 (t/ha) 2.9 2.3 4.3 2.0 2.7 25

23. Growth rate of yields of all cereals, 2.1 1.2 2.8 1.1 3.2 16

1951-94 (% / yr)

c: 24. Average net imports of wheat, 1991-93 (000 t) -6014 4921 443 49 38 -564
.2

25. Average net imports of wheat per capita, -180 32 32 11 12 -3iii
.r:!

1991-93 (kg/ yr)S
::l

26. Average per capita wheat consumption, 142 47 144 58 701:1 109
c
III 1990-92 (kg/ yr)
CD

1:1 27. Growth rate of per capita wheat consumption, -1.7 -2.5 -0.6 0.0 -0.6 -20E...
1983-92 (%/yr)
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Eastern Europe and the
Former Soviet Union*

Producers

Former
Albania Bulgaria Czechoslovakia Hungary Kazakhstan Poland

1.4-2.60.51.8-13Growth rate of per capita wheat consumption,

1983-92 (%jyr)

-3
III 27.
~

1. Estimated population, 1994 (million) 34 89 156 102 17 38.4

2. Estimated growth rate of population, 1.5 -0.4 0.4 -0.4 0.7 0.2
l'!
0 1992-2000 (%jyr)-IIIU 3. Per capita income 1992 (US $) 1,330 2,190 2,970 1680 1,910'D
.E 4. Average per capita cereal production, 177 703 649 987 1330 566
ii.. 1992-94 (kgj yr)CDc
CD 5. Growth rate of per capita cereal -9.6 -0.7 -1.6 -4.1 -3.7 -1.7

C)

production, 1985-94 (%jyr)

6. Average wheat area harvested, 1992-94 (000 hal 138 1232 1180 965 13082 2430

7. Average wheat yield, 1992-94 (tjha) 2.9 3.0 4.5 3.9 1.0 3.2

8. Average wheat production, 1992-94 (000 t) 395 3637 5267 3791 12974 7756

9. Growth rate of wheat area, 1951-94 (%) 1.6 -0.6 1.6 -0.2 -1.0 1.0

10. Growth rate of wheat area, 1966-94 (%) 0.7 0.8 06 -0.5 -1.1 0.8..
11. Growth rate of wheat area, 1977-94 (%) -1.9 1.7 0.1 -1.3 -1.9 3.0ii

! 12. Growth rate of wheat area, 1985-94 (%) -4.7 1.8 -0.3 -4.1 -27 2.8CD
u

ii 13 Growth rate of wheat yield, 1951-94 (%) 3.5 2.7 2.6 3.5 0.8 2.5

" 14. Growth rate of wheat yield, 1966-94 (%) 2.8 0.9 2.1 2.5 -0.2 1.7c
III

15. Growth rate of wheat yield, 1977-94 (%) 0.6 -0.9- 1.1 0.5 -0.5 1.3
III
II

16. Growth rate of wheat yield, 1985-94 (%) -1.6 -19 -1.0 -2.1 -1.7 -1.3s::
J
~ 17. Growth rate of wheat production, 1951-94 (%) 5.1 2.1 4.2 3.3 -0.2 3.6
c 18. Growth rate of wheat production, 1966-94 (%) 3.5 1.6 2.7 2.0 -1.4 2.5.2
13 19. Growth rate of wheat production, 1977-94 (%) -13 09 1.2 -0.9 -2.4 4.3
~

" 20. Growth rate of wheat production, 1985-94 (%) -6.2 -0.2 -1.2 -6.2 -4.4 1.52
A-

21 Wheat area as percent of total cereal area 58 54 48 35 60 29

(average), 1992-94 (%)

22. Average yield of all cereals, 1992-94 (tjha) 2.5 2.8 41 3.6 1.0 2.6

23. Growth rate of yields of all cereals, 3.2 2.5 26 3.1 1.0 2.2

195]-94 (%jyr)

c 24. Average net imports of wheat, 1991-93 (000 t) 454 -21 -129 -786 2600 181
0
:I:l 25. Average net imports of wheat per capita, 135 -2 -8 -76 154 5
.m
~

1991-93 (kgjyr)

"
26. Average per capita wheat consumption, 202 480 384 408 ... 239

Iii 1990-92 (kgj yr)

* Growth rates for countries of the former Soviet Union were calculated from 1961-94 due to unavailability of data. Variables 26
and 27 for the former Yugoslavia, as well as for the regional aggregates, were calculated up to1991 due to unavailability of data.
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Eastern Europe and the Producers
Former Soviet Union
(continued)

Former
Romania Russia Ukraine Yugoslavia

1. Estimated population, 1994 (million) 22.8 147.4 515 22.9 413.8

e 2. Estimated growth rate of population, 0.0 0.1 0.0 0.1 0.6

0 1992-2000 (%/yr)
~ 3. Per capita income 1992 (US $) 1,130 2,510 1,820 6,540 2218;;
.5 4. Average per capita cereal production, 663 629 719 549 602
'! 1992-94 (kgl yr)GIc:
& 5. Growth rate of per capita cereal -2.6 -1.3 -1.2 -3.0 -1.8

production, 1985-94 (%/yr)

6. Average wheat area harvested, 1992-94 (000 hal 2051 23699 5521 1302 54675

7. Average wheat yield, 1992-94 (t/ha) 2,4 17 3J 3.5 2.0

8. Average wheat production, 1992-94 (000 t) 4837 40587 18398 4488 108223

9. Growth rate of wheat area, 1951-94 (%) -0.8 -19 -OJ -10 -0.5

10, Growth rate of wheat area, 1966-94 (%) -0.9 -2.2 -0.6 -1.4 -1.4

.; 11, Growth rate of wheat area, 1977-94 (%) -OJ -2.5 -2,0 -10 -1.7

i 12. Growth rate of wheat area, 1985-94 (%) -1.9 -1.0 -1.4 -0.5 -1.0

1i 13. Growth rate of wheat yield, 1951-94 (%) 2.7 1.5 19 3.2 2.1

" 14, Growth rate of wheat yield, 1966-94 (%) 1.7 09 1.3 18 1.3c:
III

15. Growth rate of wheat yield, 1977-94 (%) 0.1

J
1.4 1.4 1.0 1.2

16 Growth rate of wheat yield, 1985-94 (%) -1.4 0,3 1.2 -0,3 0.1
~

'0 17. Growth rate of wheat production, 1951-94 (%) 1.8 -0.4 1.6 2.2 1.6
c: 18 Growth rate of wheat production, 1966-94 (%) 0.7 -1.2 0.7 0.4 -010
i 19. Growth rate of wheat production, 1977-94 (%) -0.2 -1.1 -0.6 01 -0.5:a

1 20. Growth rate of wheat production, 1985-94 (%) -3,3 -0.6 -0.2 -0.8 -1.0
0. 21. Whea t area as percent of total cereal area

(average), 1992-94 (%) 33 41 44 34 43

22. Average yield of all cereals, 1992-94 (t/ha)

23, Growth rate of yields of all cereals, 2.4 1.6 2.9 3,3 1.9

1951-94 (%/yr) ,6 0,9 1.3 3.0 11

c: 24, Average net imports of wheat, 1991-93 (000 t) 957 14985 500 -220 27105
0

I 25. Average net imports of wheat per capita, 42 101 10 -10 52

= 1991-93 (kg/yr)
:a

26. Average per capita wheat consumption, 300 269 320
"i 1990-92 (kgjyr)

J 27. Growth rate of per capita wheat consumption, 2.4 0,3 01

1983-92 (%/yr)
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Western Europe, North
America, and Other High-Income
Countries

Producers

Belgiuml
Australia Austria Luxembourg Canada Denmark Finland France Germany

1. Estimated population, 1994 (million) 17.8 7.9 10.5 29.1 5.2 5.1 57.8 81.3

2. Estimated growth rate of population, 1.2 0.4 0.1 0.9 0.2 0.3 0.4 0.1
I!!
S 1992-2000 (%/yr)
llJ
.2 3 Per capita income 1992 (US $) 17,260 22,380 20,880 20,710 26,000 21,970 22,260 23,030

~ 4. Average per capita cereal production, 1270 557 216 1712 1482 615 985 440
! 1992-94 (kgl yr)•
~ 5. Growth rate of per capita cereal -3.4 -2.8 -0.3 -1.2 0.1 -0.1 0.2 -0.8

production, 1985-94 (%/yr)

6. Average wheat area harvested, 1992-94 (000 hal 8222 243 214 12375 592 92 4729 2481

7. Average wheat yield, 1992-94 (t/ha) 1.6 5.0 6.9 2.2 6.6 3.3 6.5 6.4

8 Average wheat production, 1992-94 (000 t) 13473 1203 1471 26818 3875 303 30817 15913

9. Growth rate of wheat area, 1951-94 (%) 2.2 0.4 -01 0.8 4.8 -0.9 0.4 1.2

10. Growth rate of wheat area, 1966-94 (%) 0.2 -OJ -01 1.6 7.5 -2.6 1.0 0.8

j 11. Growth rate of wheat area, 1977-94 (%) -2.3 -0.7 0.9 1.2 11.0 -0.8 0.8 0.5

3 12. Growth rate of wheat area, 1985-94 (%) -4.0 -3.7 13 -1.6 7.4 -64 -OJ OJ

:; 13. Growth rate of wheat yield, 1951-94 (%) 0.7 2.4 1.9 1.1 1.6 20 3.1 2.2
." 14. Growth rate of wheat yield, 1966-94 (%) 1.2 1.9 2.5 09 19 1.6 2.6 2.2
i

1
15. Growth rate of wheat yield, 1977-94 (%) 19 1.9 24 0.8 1.8 2.4 2J 2J

16. Growth rate of wheat yield, 1985-94 (%) 1.0 0.7 1.1 2.6 1.4 3.0 1.9 1.4

'0 17. Growth rate of wheat production, 1951-94 (%) 3.0 2.8 1.8 1.9 6.4 11 3.5 3.4
c 18 Growth rate of wheat production, 1966-94 (%) 1.4 1.6 2.4 2.4 9.4 -1.0 37 3.0.2

1S 19. Growth rate of wheat production, 1977-94 (%) -0.5 1.2 3.3 2.0 12.8 1.6 3.1 2.8::II

1 20. Growth rate of wheat production, 1985-94 (%) -3.0 -3.0 2.5 1.0 8.9 -3.4 1.6 1.7
A. 21. Wheat area as percent of total cereal area

(average), 1992-94 (%) 63 29 62 64 40 10 54 39

22. Average yield of all cereals, 1992-94 (t/ha)

23. Growth rate of yields of all cereals, 1.7 5J 6.5 2.6 5.2 3.3 6.5 5.6

1951-94 (% I yr) 1.1 2.8 1.9 1.5 13 1.9 3.2 2.1

8 24. Average net imports of wheat, 1991-93 (000 t) -9935 -341 623 -21898 -1104 -47 -19782 -3196

:a 25. Average net imports of wheat per capita, -573 -43 60 -770 -214 -9 -346 -40
J 1991-93 (kgfyr)
i
." 26. Average per capita wheat consumption, 226 123 188 272 432 86 255 153
c

1990-92 (kg/yr)III

i 27. Growth rate of per capita wheat consumption, -0.6 0.6 1.0 3.0 6J -2.5 0.9 -1.4

1983-92 (%/yr)
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Western Europe, North Producers

America, and Other High-Income
Countries (continued) Greece* Ireland Italy Netherlands Norway Spain Sweden

1 Estimated population, 1994 (million) 10.4 36 57.2 15.4 4.3 39.6 8.7

I!!
2. Estimated growth rate of population, 0.5 0.6 0.0 0.5 0.4 0.0 0.4

~ 1992-2000 (%!yr)
u 3 Per capita income 1992 (US $) 7,290 12,210 20,460 20,480 25,820 13,970 27,010;;
.5 4. Average per capita cereal production, 478 506 341 91 285 399 520
f 1992-94 (kg/yr)GI
c:
CD 5. Growth rate of per capita cereal -0.4 -2.0 0.8 16 0.4 -3.3 -2.8

Cl
production, 1985-94 (%!yr)

6. Average wheat area harvested, 1992-94 (000 hal 906 80 2372 122 64 2089 254

7. Average wheat yield, 1992-94 (t/ha) 25 7.7 35 83 4.4 2.2 5.9

8 Average wheat production, 1992-94 (000 t) 2291 617 8290 1011 284 4548 1504

9. Growth rate of wheat area, 1951-94 (%) -0.5 -2.1 -16 07 4.1 -2.1 -0.4

10. Growth rate of wheat area, 1966-94 (%) -0.4 0.2 -19 -0.7 12.1 -2.6 0.3
III 11. Growth rate of wheat area, 1977-94 (%) -0.5 3.1 -2.0 -0.5 9.2 -18 -0.7jij
! 12. Growth rate of wheat area, 1985-94 (%) OJ 1.8 -3.6 OJ 57 -0.4 -2.08
iii 13. Growth rate of wheat yield, 1951-94 (%) 2.2 2.9 1.7 2.1 2.1 2.6 2.6
'0 14. Growth rate of-wheat yield, 1966-94 (%) 1.6 31 14 2.6 1.5 2.9 18c
III

15. Growth rate of wheat yield, 1977-94 (%) 2.0 2.6 2.3- 0.4 2.7 L9 0.4

=z:. 16 Growth rate of wheat yield, 1985-94 (%) 1.1 2.7 2.9 2.0 1.1 -1.4 2.2:-
'S 17 Growth rate of wheat production, 1951-94 (%) 1.7 0.8 0.1 28 6.2 0.5 2.2
c 18. Growth rate of wheat production, 1966-94 (%) 1.2 3.3 -0.5 19 13.6 0.2 2.00

"ti 19. Growth rate of wheat production, 1977-94 (%) -0.1 5.8 -0.5 15 96 0.8 1.6::I
'0

20. Growth rate of wheat production, 1985-94 (%) 1.5 4.5 -0.7 2.3 68 -1.9 0.2e
lL

21 Wheat area as percent of total cereal area 67 29 58 66 18 31 23

(average), 1992-94 (%)

22. Average yield of all cereals, 1992-94 (tjha) 3.6 6.5 47 7.5 3.5 2.3 4.1

23. Growth rate of yields of all cereals, 3J 2.4 2J 2.3 14 2.4 2.0

1951-94 (%/yr)

c: 24. Average net imports of wheat, 1991-93 (000 t) -646 157 3651 788 208 902 -352
0

! 25. Average net imports of wheat per capita, -63 44 64 52 49 23 -41

1991-93 (kg! yr)

= 26. Average per capita wheat consumption, 183 225 190 95 116 142 146'0
.c:
ftJ 1990-92 (kg! yr)•'0 27 Growth rate of per capita wheat consumption, -0.8 0.1 -0.5 -3.7 08 -0.4 3.8S 1983-92 (%!yr)

• Greece is an upper middle-income country but is included here for greater geographical consistency with previous
Wheat Facts and Trends.
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Western Europe, North Producers Consumers

America, and Other High-Income
United United

Countries (continued) Switzerland Kingdom States Israel Japan Portugal'

1. Estimated population, 1994 (million) 7.1 58.3 260.6 5.5 124.8 9.8 838.3

2!
2. Estimated growth rate of population, 0.6 0.2 1.0 2.2 0.2 0.0 0.6

S 1992-2000 (%/yr)
1CI
u 3. Per capita income 1992 (US $) 36,080 17,790 23,240 13,220 28,190 7,450 22,104ii
.5 4. Average per capita cereal production, 176 351 1252 42 109 146 710
f 1992-94 (kgl yr)ClI
c:
Gl 5. Growth rate of per capita cereal 1.9 -1.8 -0.4 -3.2 -2.2 -0.4 -0.5C)

production, 1985-94 (%/yr)

6. Average wheat area harvested, 1992-94 (000 hal 99 1781 25259 84 184 257 62543

7. Average wheat yield, 1992-94 (t/ha) 5.6 7.5 2.6 2.4 3.6 1.6 31

8. Average wheat production, 1992-94 (000 t) 559 13365 65091 205 654 413 192903

9. Growth rate of wheat area, 1951-94 (%) -0.3 2.4 06 1.9 -3.6 -3.1 0.5

10 Growth rate of wheat area, 1966-94 (%) -01 3.2 08 -0.7 0.6 -3.2 0.5

11. Growth rate of wheat area, 1977-94 (%) 09 2.6 -0.6 -0.8 30 -1.4 -0.4

12. Growth rate of wheat area, 1985-94 (%) 0.5 -1.1 0.4 -0.8 -4.6 -2.5 -0.9

'ili 13. Growth rate of wheat yield, 1951-94 (%) 2.0 2.3 1.7 2.7 1.4 1.9 1.9

"a 14. Growth rate of wheat yield, 1966-94 (%) 2.0 2.7 1.1 1.3 1.4 2.2 1.8c
1CI

15. Growth rate of wheat yield, 1977-94 (%) 2.0 21 0.8 1.5 1.1 4.7 1.91ij
Gl 16. Growth rate of wheat yield, 1985-94 (%) 0.7 21 0.7 2.0 0.0 1.6 1.8.c
~- 17. Growth rate of wheat production, 1951-94 (%) 1.7 4.7 2.3 4.6 -2.2 -1.2 2.4
0
c: 18. Growth rate of wheat production, 1966-94 (%) 1.9 5.9 1.9 06 2.0 -1.0 2.30..

19. Growth rate of wheat production, 1977-94 (%) 2.9 4.8 0.2 0.7 4.0 3.2 1.5u
::J

"a
20. Growth rate of wheat production, 1985-94 (%) 1.2 1.0 1.1 1.2 -4.7 -0.9 0.8~

Q.
21. Wheat area as percent of total cereal area 49 58 40 85 8 36 46

(average), 1992-94 (%)

22. Average yield of all cereals, 1992-94 (tl hal 61 6.6 51 2.2 5.6 2.0 4.4

23. Growth rate of yields of all cereals, 21 2.3 2.5 2.2 1.3 2.2 2.2

1951-94 (% /yr)

c: 24. Average net imports of wheat, 1991-93 (000 t) 247 -2829 -33587 890 5401 793 -79032
0

~
25. Average net imports of wheat per capita, 35 -49 -132 177 43 81 -95

~
1991-93 (kg/yr)

::J
26. Average per capita wheat consumption, 128 184 128 302 50 115 146'0

c:
1990-92 (kg/yr)1CI

GI
'0 27. Growth rate of per capita wheat consumption, 01 -01 -0.7 5.4 -0.6 1.2 0.0
~ 1983-92 (%/yr)

, Portugal is an upper middle-income country but is included here for greater geographical consistency with previous
Wheat Facts and Trends.
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Regional Aggregates

Developing
Countries

Western
Europe,

North America,
and Other

Eastern
Europe and
the Former

Soviet Union World*

I 1. Estimated population, 1994 (million) 4369.0 838.3 413.8 5621.1

f
2. Estimated growth rate of population, 2.1 0.6 0.6 1.1

i 1992-2000 (%jyr)

;; 3. Per capita income 1992 (US $) 905 22,104 2,218 4,375

.: 4. Average per capita cereal production, 255 710 485 349
'! 1992-94 (kgj yr)!
GI 5. Growth rate of per capita cereal 0.1 -0.5 -1.8 -07
CI

production, 1985-94 (%jyr)
'--

6. Average wheat area harvested, 1992-94 (000 hal 105925 62543 54675 220027

7. Average wheat yield, 1992-94 (tjha) 2.4 3.1 20 2.5

8 Average wheat production, 1992-94 (000 t) 254714 192903 108223 552251

9. Growth rate of wheat area, 1951-94 (%) 1.1 0.5 -0.5 0.4

10. Growth rate of wheat area, 1966-94 (%) 0.9 0.5 -1.4 0.1
J!! 11. Growth rate of wheat area, 1977-94 (%) 0.5 -0.4 -1.7 -0.4
!
3 12. Growth rate of wheat area, 1985-94 (%) 0.3 -0.9 -1.0 -0.4

ii 13. Growth rate of wheat yield, 1951-94 (%) 2.9 1.9 2.1 2.3

~ 14. Growth rate of wheat yield, 1966-94 (%) 3.5 1.8 1.3 2.3
£:
III

Growth rate of wheat yield, 1977-94 (%) 3.2 1.9 1.2 2.21ii 15.
GI

16. Growth rate of wheat yield, 1985-94 (%) 2.0 1.8 0.1 1.5z:.
~

'0 17. Growth rate of wheal production, 1951-94 (%) 4.0 2.4 1.6 2.8
£: 18. Growth rate of wheat production, 1966-94 (%) 4.4 2.3 -0.1 2.40

'fi 19. Growth rate of wheat production, 1977-94 (%) 3.7 1.5 -0.5 1.9
:J

" 20. Growth rate of wheat production, 1985-94 (%) 2.3 0.8 -1.0 1.1e
0. 21. Wheat area as percent of total cereal area 24 46 43 32

(average), 1992-94 (%)

22. Average yield of all cereals, 1992-94 (tjha) 2.5 4.4 1.9 2.8

23. Growth rate of yields of all cereals, 2.3 2.2 1.1 2.2

1951-94 (%jyr)

£: 24. Average net imports of wheat, 1991-93 (000 t) 57755 -79032 27105 ...
0

! 25. Average net imports of wheat per capita, 14 -95 52

1991-93 (kgjyr)
'5

26 Average per capita wheat consumption, 72 146 320 100
"CIII 1990-92 (kgj yr)
GI

~
27. Growth rate of per capita wheat consumption, 0.4 -0.01 01 -0.4

1983-92 (%jyr)

* The world aggregates are not exactly equal to the FAO estimates because the method of aggregation may have differed.
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Regions of the World

Developing Libya North Korea Bulgaria

Countries Morocco South Korea

Eastern and Tunisia
Former Czechoslovakia
Estonia

Southern Africa
West Asia

Mexico, Central America, Georgia

Angola
and the Caribbean Hungary

Botswana
Afghanistan Antigua Kazakhstan

Burundi
Bahrain Barbados Kyrgyzs Republic

Comoros
Iran Belize Latvia

Djibouti
Iraq Cayman Islands Lithuania

Ethiopia
Jordan Costa Rica Moldova

Kenya
Lebanon Cuba Poland

Lesotho
Oman Dominica Romania

Madagascar
Saudi Arabia Dominican Rep. Russian Federation

Malawi
Syria EI Salvador Tajikistan

Mauritius
Turkey Grenada Turkmenistan

Mozambique
Yemen Republic Guadeloupe Ukraine

Namibia
Guatemala Uzbekistan

Rwanda
South Asia Haiti Former Yugoslavia

Seychelles Bangladesh Honduras

Somalia
Bhutan Jamaica Western Europe, North

South Africa
India Martinique

Sudan
Maldives Mexico

America, and Other

Swaziland Myanmar Montserrat High-Income Countries

Tanzania
Nepal Netherlands Antilles Australia

Uganda
Pakistan Nicaragua Austria

Zambia Sri Lanka Panama Bahamas

Zimbabwe
St. Cristopher and Nevis Belgium-Luxembourg

Southeast Asia and St. Lucia Brunei

Western and the Pacific St. Pierre Miquelon Canada

Central Africa American Sallloa St. Vincent Grenadines Cyprus

Benin Cook Islands Trinidad and Tobago Denmark

Burkina Faso
East Timor U.K. Virgin Islands Faeroe Islands

Cameroon Fiji U.s. Virgin Islands Finland

Cape Verde
French Polynesia

France

Central African Rep. Guam Andean Region Germany

Chad
Indonesia Bolivia Greece

Congo
Kiribati Colombia Greenland

Cote d'ivoire Laos Ecuador Hong Kong

Equatorial Guinea Macao French Guinea Iceland

Gambia Malaysia Guyana Ireland

Ghana Nauru Peru brael

Guinea New Caledonia Suriname Italy

Guinea Bissau
Niue Venezuela Japan

Liberia
Norfolk Islands Kuwait

Mali Papua New Guinea Southern Cone, South Malta

Mauritania Philippines America Netherlands

Niger
Samoa Argentina New Zealand

Nigeria
Solomon Islands Brazil Norway

Reunion Thailand Chile Portugal

Sao Tome
Tokelau Falkland Islands

Qatar

Senegal
Tonga Paraguay

Singapore

Sierra Leone
Tuvalu Uruguay Spain

51. Helena Vanuatu
Sweden

Togo
Vietnam Eastern Europe and the

Switzerland

Zaire
Wallis and Futuna Islands Former Soviet Union

United Arab Emirates
United Kingdom

North Africa East Asia
Albania United States

Algeria
China

Armenia

Mongolia
Azerbaijan

Egypt Belarus
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