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IITA Rice Breeding Objectives And General Rice Programme For West Africa.

by A,O. Abifarin

Rice which used to be focd for special occasion in Nigeria is becoming a
regular food item in many homes. The production and cultivation of rice have
increased considerably the past six years. This trend is true in many other
African countries. Thus rice is a crop in which a consolidated research effort
is worth while. With this in mind rice improvement is one of the main research
in IITA.
The main objectives can be broadly listed under five headings as follows:

Grain yield improvement

Plant type improvement

Resistance to African pests and diseases

Maintenancer of high grain quality

Emphasis on upliand improvement

In explaining these main objectives it is necessary to discuss factors coatri-
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buting to each of these. Under yield related factors we consider in our selection

1. Medium to high panicle number
2. Medium to high grains/panicle
3. Medium to high ¢rain weight
4, Non-shattering but easy threshing.
The number of panicles per plant is very important in determining the yield
of rice crop. .Where soil moisture is adequate a high panicle number which .
is related to @ high productive or effective tillers per plant is desirable,
Under some moisture stress a medium number will be satisfactory as filled

grain per panicle will be less. Panicles per plant could range from 4-28.

)
o ve/2



-2 -
Similarly a medium to high grain panicle is desirable depending on the water
regime, Grain number per panicle can vary from 80-170. The 1000 grain weight
is an important factor that determines the grain weight of a variety. The 1000
grain weight ranges from 16gm to 47gmn, 25-35gm being the usual.

Shattering or ¢rain shedding before harvest is due to the anatomy of the
pedicel apex and the spikelet base. When these fit horizontally there is shed-
ding but wnen there is an oblique joining with an enlarged pedicel zpex there is
no shedding. In our selection we look for a balance hetween these two extremes,

Improvement of the rice plant type is a concern nct only of the IITA
scientists but also the Federal Agricultural Scientists. We are aware of limit-
ations of the present unimproved plant types. Their height and leafiness make
them prone to lodging non-Nitrogen fertiliser responsive and poor yields.,
Selection criteriz for morphology improvement include short to medium height
stiff strawed plants; tough, slowly senescent and moderate length and fairly
upright leaves; good tillering, superior root development and seedling vigour;
lastly well exserted panicles.

In most cases shorter plants with stiff stem will lodge much Less than tall
ones if harvesting is not delayed. A heicht of not more than a meter is our goal.
Slow senescent leaves and good basal wrapping has two acvantages. It is able
to photosynthesis for a longer period and the chances of lodging are reduced.
Moderate length and fairly upright leaves afford maximum exposure to suniight
by reducing rnutual shading.

There are many physiological factors considered to achieve our object-
ives, These are directly or indirectly related to yields, growth pericd and
ability of the crop to withstand some adverse conditions. The criteria include
medium to early maturity, Nitrogen responsive tolerant of moisture stress,
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deép water high iron absorptive capacity, tolerant of iron and magnesium
toxicity and satisfactory embryo dormancy. In many areas for upland crops
medium to early maturing (135-100 days) is highly desirable as crop will be
able to compiete its life cycle under favourable soll moisture content.
Tolerance to moisture stress or drought is an essential trait for a good upland
varlety. It is important that an upland crop bc able to withstand five to seven
days of no rain.

For a farmer to obtain his money-worth from fertilizer application it is
essential that the crop will respond to this in form of increased grain pro-
duction. Lack of dormancy is selected ageinst as this will cause sprouting
of grains before harvest if the moisture condition is right. This is an undesirable
situation because the grain quality is spolt and such grains will be useless
for planting in the following season.

Physicat grain quality factors are related to attractiveness of the grains
and total mitied rice recovery, In our selection we choose medium to long
grain varieties with clear, translucent grain appearance which produces a high
total milled rice. A clear, translucent grain witl possess neither white belly
nor white core which are responsible for grain breakages during milling. Too
long a grain (over 8mm milled grain) alsc produces much breakages during mill-
ing unless special precautions are taken.

-
In determination of chemic=! gr~in qualities factors considered are inter-

mediate to high (20-30%) amylose content, medium gelatinisation temperature,
high protein content (12%) and favorable amino acid balance. An intermediate
to high amylose content produces 2 weli separated (luffy and dry rice on cook-

ing. Amylose starch is the straight chained sterch residues in conir-st to

amylopectin which produces sticky ricc on cooking. NMost West African rice
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consumers prefer the non-sticky rice except when the rice is used in making
a special food prcparationfnown as tuwo, A low celatinization temperature
means shorter time in cookiing. Proiein is an essential chemical item in our
food and the good balance of its amino acids improves the dietary quality of
the protein, Therefore these are considered important in our program,

On the guestion of pests and dizenses main emphacis is placed on resist-

ance to Pyricularia oryzag (blast), resistance to leat scaid and brown leaf spot

and resistance to stem borer and diopsid fly. On avoerage good soil 2nd water
conditions the most devastating rice discrses in West Africa is blast, There-
fore we are iooking &t this problem very closely, Neck rot, grein blast, sheath
blast etc are the other forms of exprescsion of the fungus,

In West Africa more than 70% of the rice is grown under uplznd conditions
therefore we 2re pursuing more vigorously improvement of upland verieties.

This is being done in » multi-disciplinary way involving the pathology, entomology,
physiology, Agronomy etc. of upland varieties in addition to breecing and select-
lons. This we feel is the best way to »chieve our objectives in rice improve-

ment program.

The Iastitute gonernl proeramme for West Africa on rice is not 12id down as
such but our outrcach and ceooperation»l programs dovelop as more cooperators
and materials are identificd., We are ready to moke our focilitles, rasults,
expert's advice, seeds avail'ble to suy desirable groups, lustitutes, Univer-
sities and Ministries that request for thom. Our program outside the Institute
premises wiii depend on the responsée or request fron, the various bodies in and
out of the country, In carrying out most of our objectives above we shail de-
pend on the cooperntions of other rescearchers and extension workers in West
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We have sent out seeds of many promising varieties for nurseries or trials to
many parts of West Africa for on site evaluations. These will help determine

among other things their adaptability and 2cceptability in these areas.
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