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Director’s introduction

The UTA building program began late in
1968 and by January 1971 only one building,

Threshing and Crop Drying, the major farm
operations facility, was occupied.

Administrators, scientists and technicians
moved to temporary office and laboratory
space on the IITA campus i April. At the
same time, addictonal clearing enlarged the
area for field research to approximately 100
hectares, including five hectares of rice
paddy. Substantial addivons were made
during 1971 to the network of roads, irriga-
tion facilities and landscaped areas. These
activities will continue through the next
several years.

During 1971 research acuvities were or-
ganized into four interdisciplinary programs.
The three crop improvement programs (Cereal,
Grain Legume and Root, Tuber and Vegetables)
each include a breeder, agronomist, plant
physiologist, plant pathologist and entomo-
logist. Grain Legume and Root, Tuber and
Vegetables have a biochemist. The program
teams work on combinations of new varicties
and culrural practices that will serve as a
technological basis for increases in produc-
tivity and quality of selected crops.

The Farming Systems program combines
scientists from 12 disciplines. This team
studies means of overcoming the socio-
economic, biological and physical problems
related to a move from shifting cultivation to
farming systems thar will more efficiently
utilize the soil and water resources of the

humid tropics and be more compatible with
the technology developed by the crop improve-
ment programs.

The IITA staff and the Board of Trustees
focused during 1971 on more clearly defining
the scope and objectives of the research pro-
gam. [t was decided that farming systems
reseatch would clearly be circumscribed by
ecological definitions, with activities and
responsibilities related to the humid rtropics
on a global basis. In the crop improvement pro-
grams, on the other hand, the selection of
species would be based on the importance of
the various crops in the humid tropics, but the
research on the species selected would bene-
fit agricultural production wherever the crops
are grown rather than regions within narrow
ecological limits,

In the case of species for which other in-
stitutes have clear international responsibili-
ties, the IITA research program will be con-
sidered as regional. While staff were being
recruited and facilities being developed in
1971, the scientific staff already at the [nsti-
tute engaged in an active program to produce
the results summarized in the main body of
this report.

Highlights of these results are:

- Achievement of yields in excess of 2,000

kg/ha for cowpeas and 3,000 kg/ha for
soybeans.

— [Identification of sources of resistance to



the major cowpea diseascs and the de-
velopment of a laboratory screening rech-
nique for cowpea anthracnose disease.

Definition of the relationships between
levels of thrips infestarion and yiclds, and
the identification of possible sources of
resistance to thrips in cowpeas.

Determination of key periods when weed
control is most essential 1n cowpeas,

Achievement of rice yields of more than
eight tons per hectare are under unigation

and more than four tons per hectare under
upland conditions,

Identification of sources of resistance to
the more virulent strains of rice blase dis-
ease existing in West Africa,

Completion of the second three-generation
cycle of recument selection on one major
maize composite and incorporation of
Opaque-? genes and Central Amencan
germplasm into maize composites.,

Development of a method of induction of
aer:al tubers in yams.

Determination of major changes in nematode
populations and species distribution fol-
lowing clearing of forest and culrivation of

crops.

Development of the basis for a simulation
model of the deciston-making process for
Yoruba small holders.

Identification of high soil temperatute as a
major factor limiting yields of maize grown
an ridges.

STAFF CHANGES
1. Dr. Royse P. Murphy, plant breeder who

launched the ITA grain legume program
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while avisiting scientist on sabbaric leave,
ceturned to Cornell University in January
after one year of service.

Dt. A.H. Lamey, plant pathologist, resigned
in June to accept an FAO position in South
Korea.

Dr, Kenneth O. Rachie, program leader for
grain legume improvement, joined the staff
in June. A plant breeder long experienced
in the tropics, Dr. Rachie's most recent
post was at Makerere University, Uganda.

. Dr. R.A. Briggs resigned in July, to return

to the University of Minnesota as acting
secretary, Board of Regents and execurive
sssistant tothe president of the University.

Dr. John L. Nickel succeeded Dr. Briggs
as associate director in July, Dr. Nickel
came from Makerere University where he
was dean of the Faculty of Agriculture.

. Dr. Sang Ki Hahn, plant breeder, joined the

IITA seaff in July as leader of the roor,
tuber and vegetable improvement program.
He was a member of the faculty of Seoul
National University, Korea.

. Dr. William F. Lalor, agricultural engineer

(mechanization), joined the staff in August.
Dr. Lalor came from Aubum University.

Dr. George F. Wilson, vegetable breeder,
joined the staff io August. He completed
graduate studies at the University of
lllinois in June 1971,

Mr. Walter G. Rockwood became head of
IITA communications and information in
August. Mr. Rockwood worked with USAID
in several francophone African countries,
but his most recent post was at the Univer-
sity of [llinois.

Dr. Loy V. Crowder, visiting scientist on
leave from Commell University, started a















cxcept duting June and September. The tempe-
rature regime of lbadan is chamctenzed as
equatorial, with no great variation throughou:
the year. The daily range in temperature is
moderate, reaching its peak in December and
January, and its minimum in July and August.
Diunal fluctuations of soil temperature, as
influenced by soil management and vegetative
growth, are considerable.

Vegetation and Lend Use, The southern
Nigerian forest belt falls into the ecological
zone of moist lowland forest. The climax
forest of this zone has a closed stand of three
layers of trees consisting of lower and middle
layers and a disconunuous layer of taller
emergents. In the climax forest, grasses are
uncommon, whereas lianes and epiphytes are
abundant. This ecological zone is further sub-
divided and the Ibadan area is labelled us
moist, semi-deciduous forest with abundant
Sterculitacear, Morecede and Ulmacreac.

According to a vegeration survey in July
1967, no primary or climax forest remained at
IITA. About 30 ha of scattered secondary
forest was recorded and more than 500 ha was
in use for cocoa growing. The remaining land
was mostly under shifting cultivation.

Soils. Parent materials of [ITA soils are
grouped into four distinct categories according
to their origin. These are:

1. Sedentary parent marerial, derived from
solid rock, weathered in situ,

2. Stoneline material tharoriginated as pedi-
ment gravel of late glacial age, but at
IITA at least, often has been moved and
mixed with fresh material subsequent 1o
its formation as a deserr pavement.

3. Biogenetic surface material and collu-
vium derived from this matenal.

4. Alluvial material deposited in valley
bottoms from streams and rivers,

The solum of most ITA upland soils
shows a superposition of the matenials men-
tioned in |, 2 and 3. In eroded soils such as
at old village sites, the biogenetic material
may be absent and in some places the seden-
tary patent material does not form part of the
solum proper. Our valley soils are formed
mostly or entirely on allovial parent material,

Terminology used in field studies at [ITA
is taken from the USDA Soil Survey Manual
(1951 and from SCS Soil classification: A Gom-
prebensive System (1961). Series names and
definition closcly follow the curtent ones used
for soil surveys in western Nigeria.

Most HITA upland soils belong to the order
of the Alfisols. Entisols and Inceptisols are
found on lower slopes, in valleys and in iso-

lated spots with shallow bedrock,

The most important senies occurning at HTA
are:

1. The Egbeda senies, found on about 10% of
the [ITA area. Soils of thus series occupy
mainly the gently to moderately sloping sites
at high elevations of the topography. The
seties is detived from fine gramed biotite
goeisses, and schists. Weathenng is deep and
in normal profiles no unweathered rock is
found,

Modal Egbeda scries soils have a medium-
textured surface, usually sandy loam or sandy
clay loam, developed in the biogenetic layer.
The surface soil may be as deep as 20 cm,
but is usually shallow and sometimes absem
as a conscquence of erosien. The surface so.l
is underlain by a gravelly horizon that varies
in thickness from 20 to 70cm  The texture of
the fine soil in this gravel layer is claycy-
sandy clay loam or finer. The gravelly horizon
is undetlain by dark reddish brown to dark red
clay, passing into a multi-colored mottled clay
in which no or little rock structure is visible



other than occasional resistant quartz veins.
Weathered rock and evenrually bedrock is rea-
ched at depths of 200cm or more.

2. The Iwo series, occurring on 33.5% of
ITTA's area. Three variants or phases were
mapped — lwo nomal (21.3%), Iwo sandy
(10.2%) and [wo concretionary (2%). Iwo series
soils occur in the higher parts of the topogra-
phy, both on the gently sloping uplands and on
the steeper, convex upper slopes.

The lwo series is derived from granites
and coarse grained gneisses with the larrer
being the most common. Weathering rock with
visible residual rock structure is usually
reached at a depth of less than I50cm, and
fresh rock occurs commonly at a depth of
2 -4 meters.

Modal Iwo series soils have a medium-to-
light-textured surface, sandy loam for the nor-
mal variant, and loamy sandy for the sandy
variant, The surface layer is at most 25cm
deep, but usually shallower and sometimes
absent in badly eroded spors. This layer is
followed by a gravelly horizon (stoneline),
which may contain important quantities of hard
laterite concrerions, a concretionary variant.

The texture of the fine earth in this layer
is medium sandy loam in the upper part, but

becomes rapidly finer below. The underlying
clayey horizons are reddish brown or brown.
At a depth of 70 cm or more, the horizons con-

tain an increasing amount of weathering feld-
spars and the modecarely mottled weathering

gneiss with residual rock structure is reached
between 100 and 200 cm .

3. The Ibadan series, mapped on 8% of IITA's
land, with 3.5% in the normal wvariant, and
4.5% in the sandy variant. It has been found,
however, that in a number of places, soils
mapped under this series do not conform with
the definition of the lbadan series. Soils on

quartzite shale belong to the Okemesi asso-
ciation, and should be separated from the [ba-
dan series soils.

Ibadan scils at [ITA are mainly found on
moderately to steeply sloping uplands. The
modal Ibadan series soils have a sandy texture
in the first S0cm or moare. Associated with
this, the content of gravels in the layer below
the topsoil is usually high to very high, with
coarse quartz and quartzite gravels dominatng.
The deeper horizons are similar to those of
the Iwo series soils since the Ibadan series
is also developed on coarse gramned gneisses.

4. The Gambari scries, comprising a large
variety of distinctly different soils, each of
which should be separated at the series level
according to modem soil classification sys-
tems. These soils are found on slightly more
than 5% of the [ITA area, mainly isolated
small strips on the lower slopes along valleys
and drainage ways and occasionally on middle
slopes. These soils are common along all
valleys and drainage ways where they are
situated at the break of slope at a low level
in che topography.

The Gambari soils are characterized by
the presence of abundant laterite at a shallow
depth or at the surface. At lITA the laterite is
mostly of the concretionary type, bur a few
spots with consolidated laterite sheets(iron
pan)were observed. It is noted that at 1[TA the
laterite of the Gambari soils has formed in
those parts of the topography where iron-rich
interflow water reaches the surface. The for-
mation is a slow process, extending over
hundreds or even thousands of years. Hence,
the dangers of active ‘lateritization' of the
soils at [ITA is considered negligible since
laterite now present has been there for a long
time, and new laterite or plinthite is forming
at a rate so slow it cannot be measured with
present analytical methods.






by weight ar 0.3 atmosphere pressure. The soil
was pHG.3 and contained 1.3% organic carbon,

One of the rice varieties used was a locally
recommended variety, 0S-6. The other was
1R-20.

The eight water treatments included conti-
nuous flooding 20 days nfter planting (DAP),
35 DAP, and 55 DAP; zero suction; 250 cm
500 cm and 750 cm of water suction at 15-cm
depth, and one treatment of irrigation up to
250-cm suction only when plants showed wilt-
ing at 2 p.m. We measured daily plant water
consumption, tiller count, leaf area, growth,
dry marter production, root development, nut-
rient uptake and grain straw yield. The expe-
riment was replicated {our times and the daw
statistically analyzed as a completely rando-
mized design.

The grain yield data in Figure 1 indicate
that OS-6 vielded more than IR-20 for all the
water treatments. The highest grain yield was
from the treatment flooded 35 DAP. Maximum
straw yield, however, was from the zero suc-
tion or flooding 20 DAP.

Continuous flooding [avored vegetative
growth while a stress imposed until the pani-
cle initiation stage, and then flooding, favored
reproductive growth Root development was se-
riously inhibited by high soil moisture stress.

A field experiment similar to the green-
house study used a circular plot. lron rings
50cm deep and 3m in diameter were buried
i0cm in the ground with minimum soil disrur-
bance and pre-soaked seed of [R-20 was
planted in a moist soil. Six water treatments
consisted of flooding 20 DAP, 35DAP, S5DAP,
zero suction, altemate flooding every two
weeks and a rainfed trearment. In addition to
the plant parameters such as tiller count,
plant growth, dry matter production and grain

Figure 1. Effect of soil moisturs regimes on grain yisld of IR20 md
05-6.
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and straw yield, weather parameters such as
solar radiation, wind velocity, evaporation,
evapotranspiration, humidity and tempermature
were measured.

Grain and straw yield data from the field
experiment show that grain yield for flooding
treatment 55 DAP was significantly higher
than that of 20 DAP. However, straw yield
was greater for the 20 DAP treatment.

ROOT STUDIES

Investigations on the eifect of physical
characteristics of soil profile on root develop-
ment of maize and rice indicate that wide-
spread occurrence of stone lines in tropical
soils may be responsible for inhibited root
development.

Maize is normally grown during an early
season, from April to June, and during a se-
cond season from July to October. We investi-
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were plotted according to Langmuir adsorption
equation:

C/xfm=_pls+%

where C is the equilibrium P concentration in
moles per liter, x/m is mg P sorbed per 100 g
of soil, b is the sorption maximum, and k is a
constant related to the bonding energy of
sorbed P. The P sorption maxima and k values
of Langmuir sorption isotherm for the five
Nigerian soils are given in Table 2. Chemical
propesties and sample location of the soils are
given in Table 3.

Egbeda, Funtua and Alagba soils showed
moderate P-sorbing capacity whereas the acid
Nkpologu soil from eastern Nigeria showed a
high P-sorbing capacity. The P-sorption maxi-
mum of the highly weathered Danggappe soil

Table 2. Phosphorus sorption maxima (b) and k
values of five Nigerian soils.

from Mokwa, central Nigeria 1s lower than the
other four soils studied.

The bonding energy of sorbed P as indi-
cated by the k values for the soils are in the
order of Nkpologu > Egbeda > Danggappe >
Alagba > Funtua.

Sorption of added P by soils is believed
to be mainly controlled by the amorphous Fe
and Al oxides, organic matter and soil pH, as
well as the silicate minerals present in the
clay fraction. This relationship shows in
Table 3.

P fertilizer retained by soils under cer-
tain favorable conditions may not be rapidly
converted to fixed form. We believe that added
P retained at the surface of amorphous Al
oxide or sorbed by the Al associated with soil
organic matter is relatively more available to
plant than that retained by amorphous Fe
oxides,

No. Soij ONuirConstante .4 ;
b_mg P/100 g soil Condensed pbosphate as a sowrce of P for
plants. The value of pyrophosphate as P
001-1  Egbeda 13.5 1.65 source for crops in tropical soils was evalu-
007-1  Funtus 10.8 1.03 ated by determining its rate of hydrolysis and
011-1  Danggappe 4.1 1.28 its retention characteristics by soils as com-
028-1 Alagba 13.3 1.25 pared with orthophosphate.
024-1 Nkpologu 8.4 2.25
The rate of hydrolysis of pyrophosphate
Table 3. Soil properties and extractable Fe and Al in soils used for P sorption studies.
. g . Al in Soil as Al203,% |Fe in Soil as Fe,0,.%
Soll No.| Soil Series | Location |pH (H20)|0r3- €% | Clav % |i5q aie™ T Dithionite | Oxalate | =
0011 Egbeda HTA 6.7 1.82 27.0 0.32 2.2 0.27 | 4.22
007-1 Funtua Samaru 5.8 0.68 24.0 0.08 1.47 0.26 | 1.08
0111 Danggappe | Mokwa 6.7 0.59 20.0 0.13 1.42 0.06 0.87
0181 Alagba Benin 5.6 1.10 21.0 0.19 3.02 0.10 1.59
024~ Nkpologu Nsukka 5.1 1.23 26.3 0.39 3.48 | 0.21 4.04

16



was studied in several selected Nigerian
soils. To a series of 5-g samples, 0.5 ml of
Na-pyrophosphate solution containing 6.72mg
of P was added and the soil incubated at 30C
at field moisture capacity. Orthophosphate
content in the soil was then analyzed after 2,
4,8B,16,32 and 64 days of incubation. Hydro-
lysis of pyrophosphate as a function of time
was shown to be in exponential form for all
the surface soil and subsoil samples studied.
Therefore, the rate of hydrolysis can be exp-
ressed as half-life where 50% of the pyropho-
sphate was hydrolyzed to orthophosphate.
The pyrophosphate half-lives of the eight
soils studied and their relation to some soil
propesties are given in Table 4.

In genesal, hydrolysis proceeded readily
in the four surface soils whereas the hydro-
lysis proceeded ar a slower rate in the sub-
soil samples. The rare of pyrophosphate
hydrolysis in soils is mainly governed by the
microbial activity, optimum soil pH, and
organic matter content.

Abour 20 to 30% of the pyrophosphate
wns "permanently® retained by the soil and

temained unhbvdrolyzed in the surface soil

sample, and approximately 40 to 60% of the
pyrophosphate remained unbydrolyzed in the
subsoil samples. This portion of non-hydroly-
zable pyrophosphate is apparently associated
with the clay content of the soil as shown in
Table 4, presumably associated mainly with
amorphous Fe and Al oxides in the soil. Fur-
ther investigation is needed with regard to the
retention characteristics of pyrophosphate on
various soil components in tropical soils.

A preliminary experiment was conducted
to study the retention of pyrophosphate of
five surface soils as compared with orthopho-
sphate. An equal amount of P as Na-pyropho-
sphate and mono-sodium orthophosphate (6.72-
mg P) was added to a series of 5-g soil sam-
ples, which were later incubsted ar 30C at
lield moisture capacity, Orthophosphate and
pyrophosphate soluble in IN NH4Cl were
determined after a two-day incubation period,
(Fig. 6). The surface soils retained more
pyrophosphate (70 to 94% of added P) al-
though the relative amounts of pyrophosphate
and orthophosphate retained by the five soils
follow a similar trend, The acid Nkpologu
soil from eastern Nigeria retained the highest
amount of pyrophosphate and orthophosphare

Table 4. Half-lives ot pyrophosphate in relation o some soil properties.

Sail Depth Location mﬁm pH [H0)  Organic C % Clay %
Egheda A 017 HTA 9 6.7 1.82 27.0
Egbeda B8 42-78 HTA 17 6.9 0.31 61.0
iregun A 0-10 HTA 6 59 2.06 210
freagun B 94-148 1TA 76 3.7 0.38 37.0
Funtua A 0:27 Samaru 6 5.8 0.68 24.0
Funtua B 27-76 Samaru 15 6.0 0.38 41.0
Alagha A 0-14 Benin " 5.6 1.10 210
Alagba B 3a-75 Benin 37 5.0 0.40 48.0
Nkpologu 0-43 Neukka - 5.1 1.23 26.3
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— To study the changes of physico-
chemical status of Fe, Al oxides and
organic matter under different vegeta-
tion cover and their influence on phos-
phorus retention, cation and anion
sorption capacity and soil moisture
characteristics.

Forms of Fe and A] in soils, Fe and Al in
soils can be classified into three major forms:
Fe and Al associated with soil organic matter
in the forms of complexes, amorphous oxides
and hydrous oxides of Fe and Al, and crystal-
line oxides and hydrous oxides of Fe and Al.
These three groups in soils can be approxi-
mately differentiated by methods of selective
extractions. It was found that 0.1 M Na4P707
mainly extracts organo-Al and organo-Fe com-
plex salts from the soil. Acid ammonium oxa-
late extracts the amorphous forms of Fe and
Al oxides and extraction with dithionite-cit-
rate-bicarbonate removes both amorphous and
crystalline-free Fe and Al oxides from the
soil. These extraction methods are generally
successful in differentiating forms of Fe in
soil.

Oxalate and dithionite extractable Fe and
Al in 12 soil profile samples from various
prarts of Nigeria were analyzed. Results of
four selected profiles are given in Table 5.

Varied contents of Fe and Al in the soils
were obtained. In general the contents of dithi-
onite extractable Fe and Al oxides (total free
oxides) increase with depth and the amounts
of these oxides in the soil are directly propor-
tional to the clay content of the soil. These
relationships are more pronounced in the case

of Fe and Al.

Amorphous forms of Fe and Al oxides as
determined by NH4-oxalate extraction consti-
tute only a small portion of the total free Fe

and Al oxides in all the soils studied. There
seems to be no definite correlation berween
amorphous Fe and Al content and the content
of clay within each profile.

The relative proportion of amorphous
forms of Fe and Al to the total free Fe and Al
oxides can be expressed as the active Feand
Al ratio calculated by:

Active Fe (or Al) ratio
Oxalate Fe,04 (or Al703)

Dithionite F8203 (or AIZOS)

and results are also given in Table 5.

The active Fe ratio for all soil profiles
decreases with the increase of depth within
the profile. This clearly suggests that the pro-
portion of crystalline Fe oxides increases with
increased depth within the profile. Neverthe-
less the same relationship does not hold true
in the case of Al. The active Al ratios in all
soils are generally greater than the active Fe
ratios within each profile for all soils studied.

SOIL CHEMICAL ENVIRONMENT AND ROOT
GROWTH

Recently, increasing attention is being
given to chemical environment at the root-soil
interface and its relation to root development
and plant growth. The development of plant
roots in soil is greatly influenced by the avai-
lable nutrient status, concentration of toxic
ions in the soil solution, soil physical condi-
tions and the ability of roots to modify the
chemical and biological conditions at the root-
soil interface.

Supply of nutrients to plant roots. A green-
house pot experiment was conducted on the
change of chemical environment ar the root-

19





















higher nitrogen rates. OS-6 gave a yield simi-
lar to IR-20 at zero N, but yield declined ar
higher rates, partly due to a higher degree of
lodging. IR-442 yields varied between treat-
ments because of variable damage to plots by
Helminthosporium brown spot. C4-63, which
showed severe leaf and neck blast infestations
had the lowest yield,

Sulfur Pot Trial. A sulfur rate test was carried
out with the Apomu soil series using OS-6 and
IR-20 grown under upland conditions. Both cul-
tivars showed significant response to sulfur
and the experiment is still in progress.

Evaluation of New High-Analysis Fertilizers,
Greenhouse trials were started in 1971 to eva-
luate the agronomic value of new nitrogen fer-
tilizers received from TVA for tropical soils.
Preliminary results were obtained from sulfur-
coated urea sources (SCU) with different re-
lease rates compared to urea and ammonium
sulfate used on upland rice. From the five
nitrogen sources tested, urea was the least
efficient and ammonium sulfate gave the best
yield. SCU-D, which has an intermediate re-
lease rate, gave results comparable to ammo-
nium sulfate. Split application of the ammonium
sulfate in three equal parts — at planting, at
tillering and at boot stage — increased panicle
weight significantly at low nitrogen rates.

Imoculation and Nitrogen Rate Studies. A ni-
trogen rate test was carried out on three cow-
pea cultivars with different growths. The cul-
tivars tested were Pale Green (prostrate type)
Mala Local Brown (semi-erect type) and Prima
(erect type). Trial results are presented-in
Table 11. Grain yields and yield components
of Pale Green and Prima were not significantly
affected by N application at rates up to 160
kg N/ha. Pale Green gave a higher yield than
Prima. Mala Local Brown appeared photo-
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sensitive in the first season and did not pro-
duce grain.

Though natural nodulation with cowpeas
is excellent, seeds in this trial were inocu-
lated with Nitragin inoculum. Root examination
showed no differences in nodulation between
cultivars and treatments.

Inoculation and Nitrogen Rate Study on Soy-
beans.

Results of afield tial with four nitrogen rates,
with and without inoculation, are presented in
Figure 8. This indicates that inoculation only
on low-nitrogen soil did not contribute signi-
ficantly to the yield of cultivar TK-5 harvested
82 days after planting. There was a delay in
scenescence of the plants from inoculated
seed.

Figure §. Influence ¢l inoculation and nitrogen rates on dry grain yield
of soybean cultivar TK§ harvested B2 days atter planting.
l..-‘

Genin yield (ton/ha)

1.5 1
O—=0 «+ Inoculanon
B—@ No inoculation
10 T =Y 1

» 50 120
Amount of N spplied (kg ha)

Periodic root observations showed insig-
nificant and irregular natural nodulaction of un-
inoculated treatments. Inoculation increased
nodulation significantly as shown in Figure 9
but application of N greatly depressed nodule
weight. Observation of nodule numbers indi-
cated that the application of N reduced nodule



Table 11.

Influence of nitrogen rates on nodulation, grain yield and other yield components of cowpea

culovars Pale (Green, Prima Green, Prima and Mala Local Brown.

Nodules per Gramn Yield Pods Grain/Pod
Cultivar kg N/ha plant 30 DAP {ton/ha) per plant rato
Pala Green Q 23 1.58 22 0D.73
20 16 1.59 22 0.73
40 19 1.52 ra o.n
80 23 1.65 22 0.72
160 24 1.86 27 0.72
Prima o 38 1.44 23 0.72
20 2% 1.34 24 0.70
40 29 1.43 23 0.1
B0 n 1.36 21 0.70
160 32 1.48 26 0.64
Mala Local 0 46 Y] - -
Brown 20 29 0 ~ i
40 34 0 .
80 38 0 -
160 49 ] - >

weight rather than nodule number.

Influence of Mulching and Inoculation Method
Data from a field trial to study the influence of
mulching and inocularion method on nodulation
of soybean cultivar TK-5 are presented in
Table 12. The experiment was conducted at
the end of the dry season and the plots were
irrigated daily. Mulching increased nodulation.
This may be due in part to a lowersoil surface
temperature under mulching. All three methods
of inoculation gave good nodulation. Mulching
with inoculum applied to seeds and broadcast
gave the best nodularion.

Evaluation of Effectiveness of Rbizobium
Sources

A greenhouse test with soybean cultuvar TK-5
evaluated the effectiveness of three inoculum
sources, Nitragin, IAIR and CB 1809, on an
Egbeda soil series. Nitrogen rates and a moly-
bdenum treatment at | kg Mo/ha were included
in the trial. Root observations indicated excel-
lent nodulation with all three rhizobium

Table 12. Influence of mulching and inoculation
method on nodulationof soybeancultivar
TK-5 (Nodules counted at 63 DAP).

Inoculation Momod] WIM Unmulched Average

1. Uninoculated §57.3 40.3 48.8
2. Inoculum applied
with seed 602.3 268.0 435.2
3. Inoculum half ap-
plied with sead, 7371.0 197.7 467.4
half broadcast
4. Inoculum broadcast 562.3 258.7 4105
Average 489.7 191.2

strains, Application of molybdenum tends to
increase nodule dry weight.

Study on Soil Microvariability. Localized varia-
tions in soil characteristics that influence
crop growth and yields, to a considerable ex-
tent, occur in many tropical upland soils, An-
nual crops show a highly irregular growth un-
der low level of management, but even with a
high level of management including fertilizer
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Grain Legume Improvement Program

Considenng the potential of grain legumes
fur improving human outrition in the tropics,
HTA included improvement of these crops us a
major project at an carly srageof development.
Dr Ruyce P Murpiy, professor of plant breed-
ing, Cornell University, started the program
daning 1970-71.

The GLIP is dedi-
cated te the propesition that improvement of
grain legumes represents the most effscient and
lenst expensive means of providing nutritional
balance for human diets in tropical regions by
virtue of quality protein content - two to five
times that of cereals — and comparanively
lower requirement for fertilizers, The objective
of the program 15 to improve the production of
high-quality foods from appropriate leguminous
plant sources n the humid tropics,

Stratv gy Jor Impeotcment,

There 15 u particular challenge in the case
of cowpea because it has low vield potential
and a high degree of suscepubility to discases
and pests but s the preferred pulse in the
trupicil regions

Scveral other legume species show inter-
esting possibilines under humid wropical con-
ditions. Among these, pigeon peas appear to
have excellent adaptation with minimal pest
and disease problems, except during flowering
and eatly pod development Lima beans,
Phasenlus lunatus: the winged hean, Pxopho-
carpus tetragonolobus; rice bean, Vigna umbel-
lata; yvam bean, Pachyrebizus crosas and jack
bean, ( anarvalio cusifurmis appear to be excep-
tionally well-adapted and singularly free of
pests and diseases under humid ttopical condi-
nions

International Collaboration. The British Over-
seas Development Agency (ODA) contributes
massive support to the GLIP in addition to
establizhing major collaborative projects with
British universities — at Reading on physi-
ology and at Durham on grain protein quality in
the Vigna species. Prof. AH. Bunting was
instrumental in developing these projects,
which are expected to provide essential infor-
mation about environmental antluences on
growth and development of grain legumes, on
mechanisms of protein elaboration in seeds,
and efficient methods of assessing storage
protein components. Equally as impoftant as
the information are the strong links forged with
Reading and Durham and their excellent capa-
bilities in several botanical fields, Prof, P.A.
Huxley and Dr. A.P. Hughes are responsible
for the investiganion at Reading.

The project at Durham University, directed
by Prof D. Boulter, head of agricultural botany,
Is investigaung protein quality in cowpeus
with special emphasis on the sulfur-bearing
amino acids,

PLANT IMPROVEMENT

Grain legume improvement efforts involy-
ing breeding were initiated in 1970, Initially,
emphasis was given to assembling and eva-
luating germplasm, developing field plot
techniques, training assistants, making pro-
fessional contacts, acquiring supplics and
equipment, and formulating program strategy.
Observation nurseries of cowpeas, soybeans,
dry beans, Asian grams and a few miscella
ncous spectes were established on newly
cleared land. Growth and development wetc
studied carefully during 1970 making it possi-
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damage caused by laborers during weeding,
ridging and re-staking. Those stems that re-
ceived mechanical damage also showed symp-
toms similar to die-back and their leavesdnied
up. The aerial tubers ranged in size from about
a few millimeters in diameter at the top of
branch to two to three centimeters in diameter
near the damaged portion of the stem. The
damaged stems formed aerial tubers at almost
all nodes and on the axis between the axillary
branches and leaves of each node. In an
attempt to induce such awial tubers in whire
yams, four treatments were carried out includ-
ing severing the stem to one-half its diameter,
severing one-third of the stem diameter, ring-
ing,twistingand breaking the stem ar its base
The treatments one-half severing, one-third
severing and ringing did not induce aerial
tuber formation within three weeks after treac-
ment but the twisting and breaking caused the
yam to initiate aerial tuber formation within
two weeks after treatment and produce aerial
tubers of considerable size about three weeks
after treatment. These artificially induced
acrial tubers appeared exactly the same as
those caused by inadvertent damage.

The mechanical inducement of aerial
tubers has several implications for commercial
production of white yams including possible
substitution of aerial tubers for seed yams,
separation of seed yam production from com-
mercial production for food, mechanization of
planting, and elimination of dormancy.

Yam Yield and Yield Components. Yield per
hill of yam consists of two components, num=~
ber of tubers per hill {u) and average tuber
size (v). Assuming the plants are equally
spaced this relarionship would also apply to
area yields (kg/ha). Hence yield can be ex-
pressed as the product of rhese rwo compo-
nents as w=uv. This relationship can be con-

sidered geometrically as rectangular with its
edges, u and v, as shown in Figure 2.

From the data on a local cultivar, Atoja,
the relationship between number of tubers per
hill, average tuber size together with yield
per hill was investigated. The relationship is
written as:

w = uv
v = cloke
Hence w = cul
where ¢ and k are constants.

This relationship is illustrated in Figure 3. It
is seen that the average tuber size decreases
as the number of tubers per hill increases with

the relationship:

v = 1.234 10°0-1019u

Yield per hill shows somewhat constant
change as number of tubers per hill increases.
This indicates there is a compensation be-
tween the yield components of yam, such as
number of tubers per hill and average tuber
size. Such compensation will result in sub-
stantial experimental error in the component
data and more so in the yield data since yield
per se is a complex trait. These studies on
the optima of yield components of yams will
continue.

Yam Crossing. Considerable efforts were
made to cross yams. A variety of white yam,
Thobia, was used for the trial because of its
profuse flowering of both sexes, A total of 33
female inflorescences of this cultivar were
bagged to pratect against outcrossing, and four
of these inflorescences were crossed with
pollen using 2 specially made fine brush set
in a pin holdzt, Twenty of the 33 inflores-
scences, including one pollinated inflore-
scence, dried up almost immediately afrer
bagging. Of the remaining 13 female inflore-
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Other Activities

LIBRARY AND DOCUMENTATION CENTER

The functions of the Library and Documenta-
tion Center include:

a. Acquisition organization, maintenance of
literature pertinent to the research and
training program of the Institute.

b. Dissemination of technical information to
Institute staff and trainees through biblio-
graphical, reference and current awareness
services and provision of literature to
coopetating research workers and institu-
tions on request.

¢ Development and publication of retrospec-
tive and cumrent bibliographies on subjects
important to the Institute’s research pro-
grams.

d. Development of other reference tools such
as union lists of scientific periodicals
and directories of research workers,

The Library and Documentation Center
has been in temporary quarters ar Bodija since
1969. A permanent location at [ITAwith & main
floor library and basement area for a bindery
and additional stacks and storage will be
ready in 1972.

As of December 1971, the library collec-
tion consisted of about 5,000 volumes of books
and periodicals, more than 1,000 reprints and
some microfilms. We receive S00 titles of cur-
rent journals and annual reports, During 1971,

the library became a depositesy for the mpwts.
and documents of the Wozid Bank Group.

Because of our inadequate stock, we make
extensive use of the resources of other libra-
ries in Nigeria, particularly those in Ibadan,
We also use the photocopy services of the Bri-
tish National Lending Library for science and
technology, the U.S. National Agricultural
Library, and the State Agricultural University,
Wageningen, Netherlands.

In November 1971, the FAO and the Inter-
national Association of Agricultural Librarians
and Documentalists sponsored a symposium to
launch an Agricultural Libraries Network
(AGLINET). lITA participated, and was nomi-
nated as the network's regional representative
for WestAfrica. AGLINET will promote rarional
exploitation of agricultural research informa-
tion through close cooperation among the
world's leading agricultural libraries. Members
of the network will provide, on request, publi-
cations to other libraries in their regions as
well as 1o other network members.

The 1970 Research Committee of the IITA
Board of Trustees urged the library to play a
leading role in promoting cooperation among
agricultural and other scientific and technical
libraries in Nigeria. In January 1971, the lib-
rary published a list of holdings of scientific
and rechnical periodicals at six agricultural
libraries, four university libraries, and the
Narional Library of Nigeria. Copies of the list
were sent free to libraries, umiversity faculties
of agriculture, basic sciences and technology
in Nigeria and to other West African countries.
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