Monitoring Crop Production From the Ground

The main functions of an early warning (EW) system are to provide the earliest indication
possible that food supplies may be limited and to determine where and to what degree
households dependent on agriculture will become vulnerable. Satellite imagery is one of the
types of evidence that are available earliest for monitoring the agricultura production season, but
its limitations require that it be combined with a careful ground monitoring of the crop season to
achieve an accurate early assessment of agricultura production. The purpose of this workshop
discussion paper isto provide basic information on indicators of the qudity of crop production
(section 1), guidance on gathering information on the status of crop growth during field viststo
important areas of agricultura production (section 1), and suggestions of potentidly useful
networks for information gathering that are available in most FEWS countries (section [11). The
paper indicates questions to ask and sources of information to exploit o that potentialy useful
EW information will not be missed.

Section|. What ToKeep in Mind in Monitoring Crop Production

A. Introduction

This overview, the workshop presentation, and the accompanying handouts provide (1) alist of
elements to keep in mind when monitoring the crop season and (2) the related background
information on factors that contribute to good agriculturd production. They are organized
chronologicaly, starting with the pre-crop-season period and going through the postharvest
period. Although this discussion is based, essentidly, on the production of cereds, many of the
ideas presented apply to the production of legumes, roots, and tubers and other annual cash
crops, such as cotton. Most of the principles discussed apply to the low-input farming that is
practiced throughout much of the FEWS world. Fortunately, these principles can aso be
goplied to the high-input agriculture practiced in areas of severd FEWS countries.

Production, Area, and Yield

An important relationship to keep in mind when monitoring agriculturd production—and while
reading the res of this paper—is the following:

PRODUCTION = AREA HARVESTED ~ YIELD;

where production is expressed in metric tons; area harvested, in hectares, and yield, in
metric tons per hectare. Thisrdaionship isuseful in that it allows usto see that high production
is dependent on having alarge ar ea har vested or high yields or both. This concept will be
used throughout this paper to classify factors into those that affect the ar ea har vested—often
by affecting the ar ea planted—and those that affect the yields, that is, the amount of
production per hectare. For example, while government policies, market forces, and the most



severe droughts and predator attacks can affect the ar ea har vested, most of the factors that
we monitor after the crops are planted—such asrainfal, development of the vegetation, and
fertilizer use—are factorsthat affect yields.

B. Prior to the Cropping Season

Understanding Local Planting Decisions

Farmers around the world make their planting decisions before the season starts, by weighing
the resources available to grow their crops againg the returns that can be expected from their
production. For a corn farmer in the United States, this may be essentidly an economic
decision, based on reliable cost and price information; for the smal-scde African farmer, the
decison may have to be made without being sure of the availahility of credit, fertilizer, seed,
labor, and marketing channdls. In many subsistence farming systems the only resources available
may be seed from the previous year and family labor, and the returns may be barely enough
grain to feed the family. An understanding of the role and availability of these dementsfor a
given country, region, and crop can lead to an early indication of the ar ea that islikely to be
planted in each crop as compared with other years. In addition, a determination of the level of
inputs available may give an indication of whether yields can be expected to be higher or lower
than norma—all other factors (see below) remaining constant.

Staying Abreast of Agricultural-Sector Dynamics

Aswith dl FEWS monitoring, the availability of information on these early indicators of crop
production will vary from country to country and year to year. Asaresult, FFR sare well
placed to know where to get thisinformation and to judge its rdiability. It isimportant to
determineif agriculturd programs (often stimulated by the Internationa Monetary Fund, the
World Bank, or bilatera donors) will be in place in time to affect farmer decisons onthe area
to plant and levd of inputs (which affect yields) that will be used.

Not only will centra and loca government or donor policy affect planting decisions, but
parastatal s responsible for different commodities or regions, farmer commodity groups or
cooperatives, and NGO's may aso have sgnificant changesin their policies or programs that
may encourage or discourage production of a given commodity. It is clear that FFR's cannot
maintain contacts with al such agencies, o it isimportant to maintain a secondary source for the
information that these agencies can provide or to develop linkages with afew of the most
important organizations.

The movement of refugees or other displaced groups onto or off of good agriculturd land, the
redigtribution of good farming land to different population groups, the opening of new land due
to irrigation schemes or onchocerciads eradication, and, unfortunately, civil war are examples of
factors that may affect the ar ea under cultivation.



Agricultural Programs From the Farmers Perspective

The best gpproach to understanding the effect of policy changes on planting decisonsisto
investigate from the farmers' perspective—the one that redly matters. As planting time arrives,
are there seeds of improved varieties, fertilizers, planting tools, means of land preparation,
credit, and information accessible at the farm level ? If so, maybe maize yields can be expected
to be ashigh as4 to 5 MT/harather than the 0.5 to 2.0 MT/ha that can be expected from the
traditiond technologies. This source of information is obvioudy better than policy-level
information, but it may require either travel to key aress or rdiance on a network of agricultura
extenson agentsor NGO's, for example, if it isnot aready being collected and made available
to the FFR.

C. From Land Preparation Through the Vegetative Period

Determining the Effects of Rain on Crop Production

While FEWS, in generd, does an excdllent job of monitoring the weather through remote
sensing and loca weether and rainfal reporting, a better understanding of how these wesather
phenomena are affecting crop production will improve our analys's and reporting. Once
planting’ plans have been made, the westher asiit affects soil moisture, evapotranspiratior? and
crop growth now gtarts to have its critica and highly variable effect on crop production.

Determining the Start of the Rainy Season

In the mgority of cases—where there isadistinct dry season and the new cropping season
begins with the onset of rains—the ar ea sown will depend on the timing and intengty of the
current season’srain. In generd, the earlier athreshold amount of rain (for example, 20 mm for
sorghum and millet farmers preparing the land with a hoe on the lighter soils of the Sahel) has
fdlen after acriticd date, the earlier sowing begins and the greater the area that can be sown.
Many factors can complicate the sowing. Most important, is an interruption in the “ start of the
rainy season” that will cause a suspension of sowing activities, or worse yet, require resowing
fields rather than moving on to new ones.

Knowing How Late Sowing Affects Yields

Yields are a0 affected by delays in sowing, the quality of the seedbed that was prepared, and
the conditions under which the crop is sown. The degree of the negative effect of late sowing—
and resulting reduction in the length of season—will vary, depending mostly on the crop species,
the variety used (whether or not it is day length sensitive®), and the conditions throughout the

! Planting is agood generic term, but for cereal crops, which are started from seed placed directly in the
field, sowing is more accurate.

2 The evaporation of water from plantsis called transpiration. Evaporation from soil and transpiration
combined are called evapotranspiration.

% Day-length-sensitive varieties are those whose flowering is triggered by the length of the day and thus
occurs at a predictable time during the year. Day-neutral varieties depend on temperature for flowering and
maturation.



rest of the season. For example, alate-sown day-length-sengitive sorghum variety can il be
harvested, but with reduced yield, if the rest of the season is normal. By contrast alate-sown
full-season, maize hybrid may well suffer from late-season drought and fail if the end of therains
isnormd.

I mportance of Land Preparation

Land preparation and the quality of the seedbed are critical to the early development of the
crop. A poor seedbed can have adverse effects on the percentage of seeds that germinate, the
availability of moisture to the seedlings, the control of waterlogging, the availability of nutrients,
the degree of competition from weeds, and the degree of damage by soilborne pests. All of
these factors will affect the plant stand, early crop growth, and yields. It should be noted that
while the hazards to the crop—and thus loss of potentid yield—begin as soon as the seeds are
put in the ground, the further sowing is from the end of the season, the more opportunities
remain for the crop plants and the farmer to compensate for these detrimental affects. For
example, millet compensates for low plant dengity by producing more tillers and heads, maize
compensates by producing larger ears (depending on the variety), and afarmer can compensate
for excessve early weed competition by doing an extra weeding.

Effects of Sowing Conditions

Soil moisture gatus, rainfal, and temperature a the time of sowing can aso affect the plant
stand, the degree of weed competition, and the development of diseases. They can aso present
some specid Stuations. For example, depending on soil type, the crop can be sown when soil
moistureis good, but if the sowing period is followed by an aorupt cessation of rains with high
solar radiation and high temperatures, a soil crust can form. If this crust is hard enough, the
germinating seedlings will not penetrate the soil surface, even with sufficient soil moisture
beneath the crust for norma growth, and it they may die, leading to poor plant sands. On the
other hand, farmers may take the risk to sow in completely dry soil (“dry” sowing in some areas
isacommon practice and aso presents risks) when rains are late, get steady rains when the
season findly begins, and have excellent plant stands.

I mportance of Healthy Vegetative Growth

It is during the vegetative stage” of growth thet the plant is storing nutrients that will be
translocated® to the grain after flowering. In generd, the grester the accumulation of biomassin
the form of leaves, sems, and roots during this period, the greater is the potential of the crop to
produce high yields. The most severe yield-limiting (and ar ea-reducing if severe enough)
factors during the vegetative period—short of devadtation by animds or locusts—are drought,
poor soil fertility, weed competition, low solar radiation, and flooding. Also important are roct,

* The growth of cereal crops can be divided into vegetative and reproductive stages. During vegetative
growth, the plant is producing leaf and stem tissue. During reproductive growth, the plant flowers and the
seeds develop.

® Trandlocation is the movement of dissolved materials throughout the plant.



gem, and foliar insects and diseases, which are nearly always present in one of their many
forms, but are only devastating under exceptiona (though not to be ignored when present)
circumstances.

Practices That Promote High Yields

Many of the factorsthat limit yields have their effects during the vegetative growth period and
can be influenced by farmers practices. Condraints on high yields are rdlieved if sufficient |abor
or herbicides are available for weeding, organic or chemica fertilizers are used to maximize
biomass accumulation, anima or motorized traction is available to facilitate drainage, and
pesticides are used to control insects and diseases—to say nothing of the use of supplementd
irrigetion, which israrely available.

Crops That Tolerate Drought

Millet and sorghum are more drought tolerant than maize and, as aresult, are, widely grown in
the low-rainfal areas found in most FEWS countries. It is during the vegetative growth period
that the different effects of drought and waterlogging on the different crop species are easiest to
observe. Sorghum is more drought and waterlogging tolerant than maize, because of its aility to
“shut down” during periods of stress and recover when conditions improve. Therolling of leaves
of amaize plant islikely to be far more devagtating to yidds—if not fatal—than the same
behavior in sorghum.

Millet is more drought tolerant than maize or sorghum because of its rgpid growth, short life
cycle and tolerance of high temperatures. The ranges of sorghum, millet and maize production
overlgp throughout Africa Maizeisfound increasingly in traditiond sorghum and millet zones,
causing agreater frequency of crop failures.

D. From Floweringto Grain Filling

When Drought Can Devastate the Crop

Maize, unlike sorghum, is a cross-pollinating species whose pollen and slks are exposed to the
ar before fertilization and seed set occur. Drought and associated high temperatures at
flowering can severely reduce seed set in maize, leading to poorly filled-out ears and low
yields. This occurs because temperatures above 35 °C cause pollen death, and the drying of
the plant can delay silking—causing asynchronous flowering?® and the abortion of ovaries.
Ohbvioudy, knowing the flowering period for a crop in a given region requires loca information.
However, if the flowering period is known, it will permit aclose monitoring of the effect that
weather is having on seed set during the rdatively short period in the crop’s development when
the effect can be mgjor.

® Synchrony of flowering refersto the silks being receptive to pollen at the time pollen is being produced.
Drought can disrupt this synchrony in amaize field.



Flowering Time I s Sensitive for Several Reasons

Other factors that reduce yidds a flowering are excessve rainfal and humidity, insects that
attack the flower parts (e.g., the sorghum midge or the blister beetle of millet) or newly formed
grains (eg., sorghum head buds), and disease (e.g., smuts, whose spores infect newly formed
grains and can destroy the grains of dl the mgor cereds).

Filling the Grains

Grain filling is the period during which the foodstuffs stored in the roots, sems, and, most
importantly, leaves are trand ocated to the newly formed grains. The most criticd factorsin
maximizing trandocation are sufficient soil moisture and sunshine to drive the processand a
hedlthy plant foliage, which serves as the source of the materids to be deposited in the grain.

Symptoms of Damage

The yield-reducing effects of insects and diseases become most gpparent during this period.
Insects that have fed on leaves or stemswill reduce the transfer of assimilates’ to the grains or
kill the plant. Eggslaid in, on, or near developing grains will develop into larvee that will
consume a significant amount of the potentia grain production. Diseases of roots and sems can
cause reduced trandocation or lodging (faling over) of the plants, and foliar disease can kill the
leaves—the source of assimilates—before they are trand ocated to the grains. Smuts, grain
molds, and other diseases will degrade the qudity of the harvested grains or even destroy them.

When No Rainfall 1s Good Rainfall

Asthe grains reach physiologica maturity, which occurs 45 to 65 days after flowering, no more
dry matter accumulates and no more moistureis required by the plant. Rain ismore likely to
have adetrimentd effect on the harvest a this point and beyond. The only reason to leave the
crop in the fidld beyond this point isto facilitate the drying down of the grain and other plant
parts to be harvested.

E. Harvest and Posthar vest

How Bad | sRain at Harvest

In traditiona cropping systems, using traditiond varieties, and given normal rainfal patterns,
harvest often occurs at the end of the rainy season. However, if Ieft to mature in the field during
rainy wesather, maize, sorghum, and millet can be severely damaged by grain molds or other
fungal diseases. Other hazards that occur during the harvest period are lodging due to
waterlogging, insect or disease damage, and high winds. The effect can be to dow the harvest
or damage the grains as they lay on the ground. A shortage of labor can be a congraint at
harvest time if the harvest islarge, if it competes with other activities, or if it isdowed by
westher.

" Assimilates are the foodstuff products of metabolism in leaves, including the products of photosynthesis.



Evaluating the Cereal Harvest

In evauating the amount of grain that is available for household consumption or salg it is
important to consider the potential postharvest losses®, These losses can be highly variable,
depending on the crop species, the method and place of drying and storage, the hedth of the
crop asit leavesthe fidd, the time in storage, the type of storage, and handling. The viability of
grain kept for sowing will dso be affected by the trestment in storage and can have a sgnificant
effect on the following year's sowing.

Other factors that affect the quantity and quality of food produced from the harvested grain
include the postharvest transformation and associated “milling losses,” the shf life of the
transformed product, and the portion of the harvest transformed through animals and the species
of animdl. In addition, the nutritiona vaue of the ceredswill be effected by the other
components of the diet. For example, sorghum is more deficient in lysine than maize, so the
relative vaue of the two ceredls as a source of nutrition may depend on the availability of lysne
from another source.

8 The USAID Bureau of Food for Peace (FFP) 1988 Manual for Food Needs Assessment includes “|osses
from insects, rodents, molding, spoilage, and simple mishandling” in postharvest losses. Other nonfood
uses include seed, feed, and industrial and processing losses. Milling losses are treated separately in FFP
balance sheets.



Section II. What to Look for When Visiting Areas of Agricultural
Production

This section isintended to aid in putting into practice the notions on crop production presented
insection|. 1t will provide FFR’ s with an indication of the type of informetion that can be
collected during interviews with farmers and others who are knowledgesble about the current
crop Situation and through persond observations made during visitsto farms. It provides a
checklist of topics designed to supplement the rapid rural gppraisal questionnairesthat FFR's
currently use during the sandard FEWS field visits’ that take place during and just after the
cropping season. Aswith al sections of this paper, thereis regiona and crop specificity to the
information provided. Prior to undertaking the crop monitoring visits discussed here—early in
the job assignment—each FFR should attempt to understand the farming system and the factors
that go into each years planting decisions (see the box at the end of this section).

This section follows the same chronology as section| so that the reader can refer back to the
discussion of the notions that this field visit topics checklist™ is designed to address. Suggested
interviewees include, but should not be limited to, farmers'™, groups of farmers, agricultural
extension agents, agricultural cooperative or parastata managers, NGO and other
development/rdlief personnel, suppliers of agriculturd products, and grain traders.

A. The Postsowing Field Visit

Early in the growing season the main objective of vigtswill be to get a sense of the extent of the
planting and determine any problems that may have been encountered that could reduce or
boost yidlds. Keep in mind that we are interested in crop performance relative to previous
year s, so most lines of questioning should be framed to detect indications of increases or
decreasesin areaor yield.

Extent of Planting and Problems Encountered

Except in conditions of severe drought, the area to be sown will likely be determined within

6 weeks of the “normal” sowing date. Sx weeks after the actual sowing date, the critical time
for weeding—one of the mgor congtraints on production—has passed. In addition to asking
farmers, How much land do you usudly sow? and How much did you sow this year? pursuing
the following list of topics will dlow a comparison of the current year with a“normd” year.

1. Avalability of inputs—Did it regtrict area sown?
2. Land preparation—Were the means available to prepare dl that was needed?
3. Crops and varieties sown—reasons for choices

? Standard FEWS field visits are a postsowing tour, a preharvest assessment, a postharvest followup, and
an off-season vulnerability assessment.

" Interview checklists adapted, in part, from Sociological Analysisin Agricultural Investment Project
Design. FAO Investment Centre Technical Paper 9. FAO 1992.

' A suggested approach to interviewing isto first ask general questions relating to the overall farming and

cropping system and then to proceed, depending on the responses, to the appropriate specific questions.



Rainfdl—Did it dlow for timely and extensve planting? Was germination percentage high?
Were crops planted at the “norma” time? What will be the effect of late sowing?

Early growth—Isit vigorous, or was there damage by drought, insects, or diseases?
Weeds, weeding, and labor—How bad are weeds? Will they be removed early enough to
avoid competition with the crop? Will al the fieds be weeded?

No oabs

B. The Preharvest Visit

Once the criticd flowering period (gpproximately midway between sowing and harvest) has
passed and the grains arefilling or drying down, most of the potentia yield has been determined
and most of the yied-influencing operations that farmers can perform have been carried out.
Nearly every adult in the rural farming community has a sense of what the outcome will be, and
experienced farmers can give highly accurate relaive estimates of production. Thisis dso the
best timeto look at the crops in the field—before they dry down due to natural senescence.
Symptoms of dl the yield-congraining factors—from poor soil fertility to drought to bictic
dressss—are dl vishle. Issuesto investigate at this time include the following:

1. Periodsof drought
-Whenin the crop cycle did they occur and how serious were ther effects
-Isthere stunting, premature dry down, or poorly filled out ears or heads?
2. Culturd practices
— Key operations and reasons for ddlays, if any
-weeding, fertilizer gpplication, hilling of plants, insect control
— Availability of labor and inputs
3. Magor disease, insect or other pest attacks
-Were there any and what was their effect on yield
4. Seed set
-Are maize ears or other seed heads missing grains?
5. Plant hedth
—  Visud symptoms
-missing plants or week sems
-reduced height compared to norma
— -chlorosis™; premature drying down of leaves; unusua marks or lesions that indicate
diseases, missng parts of leaves or sems-—-indicating insect attacks; missing or stunted
plants from early insect atacks, grains having holes, discoloration, shrivelling or smut
spores
— Famers impressions

C. The Postharvest Visit

2 Chlorosisisthe turning of plant tissue from dark green to lighter green to yellow due to the lack of
chlorophyl|



Noak~wbdrE

After the harvest accurate information on the quantity and qudity of the harvest is avalable
a the farm level. Marketing, storage, and consumption intentions can be determined and
give avery good indication of the ability of vulnerable households to make it through until
the next harvest without assstance. I1ssuesto investigate a this time include the following:

Grain stocks and market prices

Impressions, as quantitative as the informants can be, of the yields and production

End use of crops—human consumption, seed, sae, livestock

Quality of the harvested product

Avallability of on-farm storage and intentions

Marketing intentions

Crop marketing—amount sold, price, where sold, season, buyer, reasons for sdlling/not
sling, reasons for highVlow price

Food preferences and self sufficiency—degree of food self-sufficiency versus market
dependency, seasonality of supply and price of food, what people eat when food supplies
run out

10



The Farming System

To make an objective assessment of the indicators of the area sown, potentia yields, and the
qudity of the season, it is necessary to understand the farming system.® For any country, agiven
crop is likdly to be part of more than one cropping systen? and thus have more than one rolein
the various farming systems. (For example, maize is an important cash crop when grown in
rotation with cotton, on alarge scae, using inputs and animd traction in southern Mdli. By
contrast, further north in Mdli it may only be grown in small kitchen gardens, for consumption as
fresh maize within the household.) However, once the basic farming is understood, it takes little
additiona effort to understand the variaions. It is possible in most countries to find documentation
describing the main cropping systems and the information can aso be obtained and made location
specific during field vigts. The following dements need to be determined in order to understand
the farming system and the current year’' s planting decisons:

1. Overview of the main production systems

— Rdative importance of animals, cash crops, subsistence crops, ceredls, legumes,
vegetables, others

— Naturd factors affecting the farming systems

— Soils climate, rainfal patterns, waterlogging, flooding, drought, etc.

Land tenure asiit affects farmers' ability or desire to expand the area planted or change crops

3. Cropping patterns and reasons why crops are expanding or contracting or are being
replaced—and by what
— Vaieties used and reasons for varietd preference

4. Improved technology
— Levdsof inputs—improved varieties (seeds), chemicd fertilizers, pesticides, farm manure
— Input source, cogt, availability, and financing
— Equipment—animd tractors, carts, plows, seeders, threshers, tractors, grinders, and mills

N

# One definition of afarming system given by Harwood in 1980 is “acollection of distinct functional units,
such as crop livestock and marketing activities which interact because of the joint use of inputsthey receive
from the environment.

® Cropping system refers to the cropping patterns used on afarm and their interaction with farm resources,
other farm enterprises, and the technology which determines the makeup.

11




Section I11. Networksfor Monitoring Crop Production

FEWS andysts need to rely on secondary sources of information on the progress of the
agricultural season. All FFRs have developed a network of sources of information that they
contact regularly throughout the growing season. The purpose of this paper isto describe the
network of Internationd, and Nationd agriculturd scientists and extension workersthat can
be found throughout Africa. It will aso suggest the type of information that these workers can
provide that is useful to FFRs in understanding the locad farming systems and in monitoring the
Crop season.

The role of these networks is to develop appropriate farming technologies and to disseminate
information on these technologiesin order to increase agriculturd productivity and the well-
being of farmers. Knowledgesable workers in these indtitutions can provide information on the
technology, policy and economic dynamics that are affecting farmer practices and productivity.
In addition, asthis paper will point out, research and extension agencies monitor the agricultura
season as it develops and can provide timely information on harvest prospects.

National Agricultural Extenson Networks

Nationa extension services maintain a country-wide network of agentswho'sroleitisto
provide information to farmers on the availability and use of inputs and new technologies. At the
same time they provide information to centrd authorities on the needs of the farming community
and problemsthey face. By understanding the priorities of the nationd extension service FFRs
can determine how vauable a resource for information on the cropping season they will be.

Where properly managed, the extenson agency can be one of the EW specidists most vauable
resources, providing low adminigrative level production estimates at regular intervals. The
extenson agents have usudly been trained to do crop assessments and can report themin a
format that is readily accessble to the FFR. In some cases information available in the capita
will be incomplete or anecdota, but nonetheless, useful. In other cases, the FFR may find
particularly well informed and helpful agents, based in the key production areas, and will be able
to develop a direct information flow.

12



National Agricultural Research Systems

These indtitutions have had up and down histories-- dating from colonid times to the present--
in which they have, a times, been strongly supported by national governments and donors and,
at other times, seen their operational budgets shrink. Regardless of their current status, most
countries have a network of research sites and researchers and an information base that isa
useful resource for FFRs.

Crop Trials Throughout the Country

Agronomic research systems have a hierarchy of research locations; each station having
research staff and afarm for fidd experiments. More centrd research gations often have large
daffs, [aboratories and expensive field experiments, while the smallest, associated, research
points may be staffed by only one research technician and field |aborers. The location of the
research stationsis designed to coincide with the principa zones of production of the crops
being researched and to represent the agroecology of the zone. Research experiments (field
trids) are designed to coincide with the norma cropping cycle in the region, and depending on
their specific objective--may well use the farmers methods and demondirate the effects of
her/his congtraints on crop growth.

Timely Insights on Crop Production

It is useful for the FFR to maintain links with the research network for the following reasons.
research trials serve as vauable indicators of crop performance in aregion'®; researchers often
get frequent and detailed reports from tria Sites and visit the Sghts during the cropping season;
as knowledgesble observers, researchers may be useful in interpreting the effects that poor
wesether or other yield-limiting factors may have on production; researchers may be able to
provide information on locd farming systems and the effects of agriculturd sector dynamics on
production.

Researchers, often in connection with extension services, NGOs and other development
agencies, often sow demondration trias throughout the country so that farmers can observe
new technologies. Vidts to these stes dong the route of afidd trip could, again, givean FFR a
comparison of the growing season a different locations if the same practices are held constant
at the site.

International Agricultural Research Centers

The 16 internationa agricultural research centers (IARCS)™, supported by the CGIAR®,
specidize in drategic research in food and agriculture, forestry, agro-forestry, fisheries and food
policy. They jointly employ some 1,000 scientists of 60 different nationalities who are working
at the centers or in over 200 locations in 40 developing countries.

3 Onetrial may be repeated at 10 different sites and serve as a highly accurate indicator of the relative
quality of the season at each site.

“The six centers with significant programsin Africaare: CIMMY T, ICRAF, ICRISAT, lITA, ILRI, WARDA.
“The CGIAR isjointly sponsored by the World Bank, FAO, UNDP, and the United Nations Environment
Programme.
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The CGIAR centers have jointly created the largest existing collection of plant genetic
resources, accounting for one third of the entire stock of plant genetic materid stored in
genebanks worldwide.

During the past 23 years, CGIAR centers have trained over 45,000 agricultura scientists,
making up virtudly an entire generation of nationa research and policy leaders. Nationd
agricultura research systems (NARS) have been strengthened by the CGIAR through
management and research policy advice and training. The centers are dso active in building and
expanding linkages- such as regiona and subregional research networks-- between developing
country ingtitutions and other components of the globa agricultura research system.

Centro I nternacional de Mejoramiento de Maizy Trigo (CIMMYT)

CIMMYT, headquartered in Mexico, is engaged in aworldwide research program for
sugtainable maize and wheat systems, with emphasis on helping the poor while protecting natura
resources in developing countries.

CIMMYT’ s Maize Outreach Programs
The program has dso found it advantageous to conduct crop improvement projects at locations
outside of Mexico where certain key stresses are prevalent.

The respongbilities of most regiona staff are divided between germplasm devel opment or crop
management research and assstance to nationd programs. Some outreach staff, specificdly in
Zimbabwe and in Cote d' Ivoire- are involved dmost full-time in research.

I nternational I nstitute of Tropical Agriculture (11 TA)

The mandate of I TA isto increase the productivity of key food crops and to develop
sugtainable agriculturd systems that can replace bush falow, or dash-and-burn, cultivation in the
humid and subhumid tropics. Crop improvement programs focus on cassava, maize, plantain,
cowpea, oybean and yam. Research findings are shared through international cooperation
programs, which include training, information and germplasm exchange activities.

I nternational Centre for Research in Agroforestry (I CRAF)

The focus of ICRAF isto mitigate tropical deforestation, land depletion, and rura poverty
through improved agroforestry systems.

I nternational Crops Research | nstitute for the Semi-Arid Tropics (I CRISAT)
The objectives of the center are:

To serve asaworld center for the improvement of grain, yield and quality of sorghum, millet,
chickpea, pigeonpea, and groundnut and to act as aworld repository for the genetic resources
of these crops.
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To deveop improved farming systems that will help to increase and sabilize agriculturd
production through more effective use of natural and human resourcesin the seasondly dry
semi-arid tropics.

To identify congraints to agricultural development in the semi-arid tropics and evauate means of
dleviaing them through technological and ingtitutional changes.

To assg in the development and transfer of technology to the farmer through cooperation with
nationa and regiona research programs, and by sponsoring workshops and conferences,
operating training programs, and assisting extenson activities.

I nternational Livestock Research Institute (ILRI)

Undertakes research to enhance the role of livestock in sustainable agriculturd production
systemsin Africa, Asaand Latin AmericalCaribbean region. Six program areas address
Consarvation of Biodiversty, Production Systems Research, Utilization of Tropica Feed
Resources, Animd Health Improvement, Livestock Policy Andysis and Strengthening Nationa
Agriculturd Research Systems.

West African Rice Development Association (WARDA)

WARDA'’s mandate is to improve rice varieties and production methods among smalholder
farm families in the upland/inland swamp continuum, the Sahel, mangrove swamps, inland
swamps, upland conditions, and irrigated conditions.
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