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SECOND ANNUAL REPORT
of the

AID-ARS Project

Major Cereals in Africa
G. F.Sprague

This report will include (1) current status of the project, (2) a
brief summary of accomplishments and, (3) detailed reports by location.
The individual reports are extensive but sections 1 and 2 are sufficient
to provlide an adequate picture of developments.,

CURRENT STATUS

This AID-ARS project was initiated in 1963. Two reglonal locations
were planned, one in Nigeria and the second in Uganda and Kenya. In each
region our staff would be associated with exlsting research institutions.
The plan of operation would be to extend or supplement existing research
programs through provision of additionel staff equipment and financial
support. The program is to be fully cooperative ir all aspects.

The progrem, ac planned, cen be dilvided Into three major phases; coopera-
tion with research institutions in Nigerla, Uganda and Kenya to enlarge end
provide addltional support to programs designed to increase production of
the major cereals, (2) to sponsor and stimulate cooperative research among
all countries within each region end, (3) to provide in-service training, at
the headquarters stations, to individuals sponsored by their respective
goverments,

The location of the current and proposed staff is indicated below:

Location Name Discipline When posted
Institute for Agr. Res. 0.J.Webster Sorghum Geneticist  Sept. 1964
Zaria, Nigeria M. Futrell Pathologist "

0. York Entomologist Feb. 1966
K.R.Stockinger Soll Scientist Mexrch 1966
Kaduna, Nigeria A. Xosage Admin, Ass't. July 19645

Moor Plentatlon
Ibadan, Nigeria Je. Cralg Maize Path.-Breeder Oct. 1965

Malze Research Centre
Kitale, Kenya S.A.Eberhart Maize Geneticlst July 1964



Serere Experiment Statlon

Serere, Ugenda A, J. Casady Millet Geneticist Aug. 1965 1/
- ... .- Entomclogist April l%é.}_/
G.A.Schumaker Soil Sclentist April 1966

;/ These dates are tentative depending upon the completion of housing.

The research activities of our staff at each of the locations listed is
fully cooperatlive. It would, therefcre be extremely difficult to separate
accomplishments into segments assigning proper credit to the cooperating
agency and to our staff. The present report, therefore, will not attempt
any such separation but rather will endeavor to provide a measure of Hob
progress. A summary of progress ic presented in the following sectlon to
be followed by detailed reports from those locations where ve have had staff
assigned prior to August 1965.

SUMMARY

The sorghum end millet program of the Institute for Agricultural Research,
Ahmadu Bell.o rlversity, Zarie, Nigerla is extensive in scope and modern in
outlook. Seversl ticusand mursery and yleld iest plots are devoted annually
to the improvement phases of this progres.

Previous work has indiceted theu yield increases can be ottalined by
pedlgree selection withia locelly adarted sorghum varietiss. Improved strains
exhibiting yield increases of 20 percent have been obtained. Such Zmprcved
types are now being included in provincial triais to establish thzlr areas of
edaptatica wvith the objectlve of inorsase and distributicn of supsrics “ypes.

The ylzld potentlel of local fiypes iz Llow and mejor lacrzec:zs L2 yield
will deperd upcon the Introductlon of new vardlehles ard hybrlds. PFrellrinery
studies have establlched the yielid wowastilal oF U. S, hybrlis, dnlliz these
are hlgh ylelding they are unsulied uo local culiure as they mature duriog
the rainy sesson. Extensive studies ere widerway T0 develop aderted cyho-
plasmlc sterile female parerts erd resnorer lizes. This new msbzrlal. Lonks
very promlslng and adapted high ylelding Lybrids should be avallerle within
the next few years. The World Sorghux Coliection (5000 i-erms) is being grown
ard evaluated for reslsharce to the lmporsent dlscases.

Maize hLas not been a common crop in the Northern Reglon of Nigerla., Pre-
liminary experimznts suggest 1t may comueibe favoraply witn sorghum Ln some
areas of the regilon and breeding end cultural studles rave been initiatzd,
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; In the drier areas of the Northern Reglon; the Pennlsetum millets ars
. an lmportant food ciop. Cultural studies have shown a direct relaticon
between stand level and yield, with ylelds of 619 pounds per acre at shands

of 3,500 plants per acre to 1,357 pounds per acre ab 57,500 plarts psz acre.

Selection experiments have been effective in "‘sole.t:‘..ng types which are
superlor to local varieties. Some of these selechtlons are belng increased
| for possible distribution.

. The World Millet Collection (approximately 2,000 items) is redrg grown
at Kano, Nigeria. Promising materisl from this collectiongas wsll as local
selectloneg, are belng crossed to cytoplasmic sterile strains with the hope of
! finding sultable parents for the production of hybrids.

Studles have been initiated at Serere, Uganda on the Eleusiune and 7=
tun millets. The Serere collection of finger millets (Eleusinz) heve Yesr
evaluated and the more promising varietiss have been lncreased for regiosal

testing. The World collection (724 varietiss) was grown in 1965 for obssra.-

tion. One of the dlscase resistant types has been crossed with adapt=d Sepes
yP L8

In previous studies introduced types of Fennlsetum have been comparzd
with locel types. Six open-pollinated veriehbizs of the Zusrungu type have
been ldentlflfed as superior in yield to tne commonly grown local varistiea.

These are quite varliable and additionael sclecstion will be underwnsken, These

superior strains are also being crossed to cyhonlssnic shardlity sourcss 10
determine whether hybrids ars feasible.

Studies on grain sorghum have ilacluded thres somewhab serarase= vhases; |

in an auvtempt to combine disease resistance and high yield.
|
|

the develcpment of bird resistant types, the development of fully fertils
tetraplold types and the development of sultable hybrids. KFsperimsatal
crosges involving the U, S. sterlle type, Corblae Kaii:x 60, heve ghowm pro-
mise. This sterile source, howevpr, is too suscephible to the cantral ghood
fly to provide a sound basis for the development of hybrld sorgium. Cybo-
plasmle sterlllity is belng transferred Inhbo adarted types. Whezn thess he.
come available the commercial prodachlon of '}5.?0,:’1 d sorghun for thle arsa is
a deflnite possibility. The Kenya Sced Cumpa.g; L3 makivg plans to uwndsztaks

! the production of hybrlid sorghum sezd as quickly as sulvable parsttz havs hHsen

. lgolated and ldentificd.

Phenominal progress has besa ackicved by the Maize program 1z Kenya, ——
Work ls currenily beding conducted ef two Loceblons; Kitale and 255. ATl .
Limited. productlon of conventloral double-crosses was lolilabed In 1263 In
7the Kitale program. This seed wes offered under a package arrar gt—m~31t.
Esch purchaser of bybrid seed was requirazd to buy the recomzsnded amvuni of

s oo
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Ssyhilizer . and Insecilelde and to follow cermaln gpaalilsd cud naal
cractizes. In spite of s yearly doubling of sesd pradustl e taed
supply has never equalled the demand. Thils system has & LI (=X s 19118
effect on egrizulbtural producticn. v2eld iacresses achleved by the growe:
reprecass whe carblned superlorliuy of cack 5f L. ;L...éi‘ ._:‘l Al 131‘_:;:-».@—:3@--‘55
rractice., Ia effect hybrid malze Lz considered as a ] 1.0 probl
heve been encouabersd through atfempys %0 wtllize e.c,nfd-..evx ranlon seed.

The "11:"!--.“"' a
duztlon a.ad e ~onvanhtlonal dcubis-crosses, These havs
inzresges of 25- ') percent, & figure comparable S0 bhe
first deuble-crossss wiilized in the United States.
beern &5 sbl_:,.m:d +hat a varietal hyrhrid hetwzen the
Flat Wki%z) and a Cesmral Amarican typs (Ecuador 573,
yield of 57-LC0 p—rcﬁnt. This varistal cros:s curre

{..«\ '_J '3

rogra..q et Kiiale, Ksaya was origina’ly Tessd ©

-

onlk of Yafenid szed belng ng s0uA Lr KEiZe ua'-.-‘.’_:- stuales have Ln-
RG] ople gelaibion sehames 2 bo 2 vonsszd B0 Lucrease ylsldd)
of *,"* i Vg, Bk mess R e v asaie gl i B BREse i
Lnaressst z-...-x...d be veflected 1o insreassd ylenid of swidsguent yorlis. |
Currens exparimental data coafimm <hls expeciation.
The avisnelve genstlc st :‘-.as and eyperinensal flodlrgs bave clear
taplioehlon: 5o all obler developly 5T Setnlens &Y O

rasdling pr ;g:z'a:_r...

the early sbtages of developlng a ma.ze

Te secind maize breeding prograx Ls vember=d ab Kav
low rainfall arsa, and eswvly droughic escaplag Uypes ars

of this climatiz Limigatlon, improved “ypes .aw producea
approxizatzly S0 psrceat.

Thers: s nesd for a third breeding senbhac
Provines, cns of the most densely pape .ga.,“i Al
erea reguirlaz walze of medluw ma" f:’ AR aton
from ediWuse the F_..BJ.F i Katuamas ZETLOTS o

this progran way be avallakble f.‘:'or: loz el

TPoc sclentiflic artizles have tTask
dlsenge L1 eso:g.«_nr and the gesoni VITL & DEW YO €
;-,r..._.'m r=o...c|'~ sa shic new type is & caronznild LIgMe
pro-vitewin A potency. As fliet 1s the laporiant

e Sype could have imporiant nu snitlonal. valis,

T‘wo rzglonel conferencss were held in Ocoher 1955, TZ:‘:—.

held & Z&;.ris., “Iigena, was celled by Dr. A. C. Adelols, Seor
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Scientific Technical and Research Commiseion of OAA. ITavitations were sent
to thirty-six countries to send delegalcs. Whan it became apprarert that zo
represenvation covld be expected from the East African countr’es a zscond
conference was planned for Kitale, Kenya.

Eleven countries were represented at the Zaria confersnce. The Nigerian
Sorghum, Millet and Maize breeding program was reviewed in detall and reports
of currentv work were presented by delegates from each of the cther countrizs
represented. Plans were developed for the exchange of brsedingz stocsks and for
the expansion of a cooperative testing program.

The conference held at Kitale, Kenya was equally effective. Ninz countries
were represented with a total of 26 persons in attendance. The main emphasls
of this conference was directed toward breeding proceduress adapbzd to develop-
ing countries with particular emphasis on the use of exotic germplasm. Thers
vas much interest in this program and plans were developed for surplylirg seed
of exotlc maize stocks to Mulawi and Zambia.

Although this project is still not fully staffed certain segments have
been in operation tor nearly two years. Our staff has en’oyzd exczlenb

cooperation and sffective support from the cocpzrar’ig sz~ .-. T2 Gira
cur men are contributing significantly to the projects winrn wri -2 sy are
assoclated.

Two aspects of this project, as initially visvallzad,6 aw: zov yvedh Silly
operative. These are: (1) the utilization of our professioe 5
advisory capacity by countries other than those whers thoy ar

(2) an adequate development of the in-service training facilisl«s, v 2
felt, however, that some progress is being made in thsse areas,
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SORGHUM IMPROVEKENT IN NORTHERN NIGERTA

by
Andrews, D.J., Curtis, D,L, and Webster, O.J.

INTRODUCTION (D.L.C.)

The present program, which began in 1956, may be divided into
several phases, A preliminary assessment of the local varieties grown
at present, their uses and relative importance, was conocluded in 1958
when a comprehensive sample survey was carried out with the co-operation
of the extension services., Between 1957 and 1961 replicated yield trials
were conducted throughout Northern Nigeria to assess the performance of
local varieties in different ecological zones. At the same time, pedigree
selection within the most promising local varieties was started at four
locations, and improved strains which have been developed are being
distributed to the farmer. ZEach year since the program began, exotic
varieties and more recently hybrids have been tested. This work continues
but when it became apparent that exotic meterial was not likely to prove
useful in high rainfall oreas, a lybridisation program based on crosses
between local rnd introduced varieties was started. The hybridisation
program has produced a range of meterial from which stable lines for
immediate release ard female lines for use as parents in hybrid combinations
are being selected.

As an odjunct to the main breeding program some genetical and

cytogenetical studies have been started.



PROLIMINARY ASSSSMENT (D.I.C.)
SURVEY
824 sample ponicles were collacted in the survey. The original
panicles were photogr:phed, branches were preserved and seed has been
mrintained by growing all the accessions in nurseries ~t Samaru, Sach
sample was nccomprnied by o questionnnire and inform~tion is ~v.ilnble on

the uses, importance ~nd distribution of the loc~l sorghums which were

collected,

/
Sorghum is grown for gr~in in Nigerin ~1though orop residues mny

be fed to cattle or used in v-rious other wnys. lost people trefer a

vhite, flinty grain nlthough there nre import-nt arccs in the Sudan savanna

(Keay, 1958) where gr-in witll -~ yellow endosperm is =ccepted.

The scmples were clessif'ied into scven races, Ot these seven races
four nre economic:lly import:ni nnd they ..rc¢ descrited bri:fly,
Guines rece

Varieties rre typicnlly £-11 an? 1= C-me*uring ith loose, often
pendulous panicles, The flnttoned grains are o:gposcd -t meturity between
long, widely-gaping glumes.

The Guineu roce should be regarded s wn ddditional world group,
rrnking with kefir, milo, etec. It closely resembles the shnllus.

In West Africa tho Guinen race is distributed in the wet Guinea
sovannes ond in Nigeriu this race predominntes us for north ns latitude.

11° 30! N,
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Kaura race

The Knura race is characterized by having large, round grains
protruding from tightly adpressed glumes, The enddsperm is usually yellow,
contnining caroteney,

Kaura varieties are l-.rge grained kafirs, classified by Snowden

(Snowden, 1936) us S, caudatum var Kerstingianum.

The Xaurn race is most impdrtant in the densely populated central
Sudan savannn although varieties occur throughout Northorn Nigeria.
Farafara race

Varieties in the Farafara race resemble large-grained kafirs without
the dorsal hump end yellow endosperm characteristic of the Kaura grain,

Varieties of this race are grown as alternatives to Kaura in the
Sudan zone.

Chad race

Chad varieties possess n grnin which exceeds the glumes in length
at moturity but is bent towards the lower glume. The Chad race most closely
resembles hegari,

This race is predominant in north-eastern Nigerin but some varieties

are grown as an early crop in other parts of the country,



REPLICATTD YIBLD TRIALS

Results from replicated yileld trials in which local varieties were
grovn in aveas wherce they cre not normelly cultivated, showed quite clearly'
that local varieties ore closcly rdapted to the length of season.
Thereforc revern? nreas have been delineated: a different variety or type
is needed fcr each arca. 'hese arecs in Northern Nigeriz are as follows:

Ecstern Sudan Saveonnn

The same veriety can ba grown successfully in a large area around
Mriduguri in the eustern Sudon Savannn, Similar conditions may exist in
parts of the morthein Sudan Savanna, It is thought that these areas offer
. the best nwcspects for tho suscessful introduction of early maturing exotic
varietics although locally ndapted sorghums take from 80 to 90 days from
soving to catli:sis,

Ceutral Sudan Savonnz

This areas ombrucos pnrts of the densely populated provinces of
Katsing and Kano. It is the most important sorghum growing area in Nigeria
ond the strain recommended for use tnkes approximately 115 days from sowing
to anthesis,

Nortiern Guinea and Suo-Sudan Savamna

Severad. areves at o lntitude of approximately 11°%'N appear to offer

similar growing conditions., Switable local varieties take 125 to 130 days

to anthesis {rom a sowing date in lnte Moy or early Juns,
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Southern Guinea Szvanng

Sorghum cultivation cxtends southwards into ecological zones with a
long rainy season. Tocal varicties may tnke as long as 150Lf_rom sowing to
antnesis, and varictics from further north are unsuitable. Thc exact
boundaries of this arex have not been determined.

Derived Savanna

Sorghum is cultivated in nrocs where a long wet season is usunlly
broken by n short dry period in August., As for as sorghum is concernsd
this ropresents n distinct area where yields from all varieties are low

(400 1b/acre), Sorghum is not the major fooderop in this area.

PEDIGRCE SELECTION WITHIN IOCAL VARIETIES (D.J.A.)
MATTRIALS AND LOCATION
Selection has been practised on five varieties representing

the four most important Nigerian races of sorghum.

Variety Race Selection Ceuntre Zone
Gwoza Locul Chad Maiduguri E. Sudan Savanna
Yar Guniki Kaura Kano Central S, Savanna
Caffra ex Biye Farafara Samaru Northern Guinea and)
Farafara Guinec Samaru Sub-Sudan Savanno
Mokwa varieties Guinea Mokwa Southern G, Savanna

tewozo Local! is o variety typical of the Chad race and the seed has a
white pericarp and a coloured testo,.

'or Gunki' has a high-quality, hard, yellow groin contoining carotene,
10affra ox Biye' possesses o hard, white grain of o higher quality than 1s

normal in the Farafara racoc.



"Farafara’ vericty of the Guinos race under sclection at Samaru has a
vhite or pearly vhite cr in of kigh cuality,
Violava varietics' are ail of the Guinea race but later meturing than the
Sumieru 'Parafara! varicty. Percnrp colour moy be white, yellow or red.
METHODS

At ench centre, mntorial derived origin~lly from single plant
solections made in {:::murs erops, is represcnted as cohorts for successive
years. 'These cohort. -re grown in yield triels and reselections of the best
lincs arc mnde from rclred replications. A control stroin is included in
a1l trials, In the initinl year, selections nre grown in a randomised block
design but in subsequent yoars « compuct fruily block dasign (Pansc nnd

4th

Sukhatme, 41954) with five replic-tions nnd a plot size of 256' aore is used,
Tedigreo selection is continued until the veriance between progenies within
+ family appronches tlhio vori-nee botween dummy progenies in the control
strain, This nermelly tokes threc or four years. In the final year strairs
are formed from the highest yiclding prrgeades and these are then tested

in trisls at provinci:l centres chosen to repr-scent the eooloclal zones,

Rrndomised bloeck or Ttin squere designs (with o sterderd plot sizc of
1th 2) L P . . :
~8 aerc) arc usea f'or provincisd trials in whisch the latest stroins are
compercd with the best loc-1 varicty and o shandsrd control,
In addition to yinld performance, grain ncecnb-bility comparisons

arc mnde between strains and local varictics by using the soced from trials

for rcilionted pal.tability tosts ut evach leention.
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Eastorn Sudan Savanna, Maidugurd

Chad raco

A basic control G59 hns givon an avorage increase in yiold of 248%
of tho local varicty (685 1b/ncrc)at ono provineinl site (3 yoars)
Although furthor selections have outyiclded the basic control by as much
as 26% at Maiduguri, thoy heve not maintained their superiority in
provinecial trials.

Central Sudan Savanna, Kano

Kaura race

Provincial No. of Moan Yicld % Improvomont
sitos trials Local Varioty | Strain YG5760«=3
1b/acre
Gusau L 1368 35
Kafinsoli L 1381 21
Birnin Kudu L 2065 21
Azare L 1275 7
Potiskum L 682 15

Northern Guinea Savanna, Samaru

Guinea race

Provineial No. of Mean Yield % Improvement
sites trials Local Variety Best strain
1b/cere

Zuru 3 1419 14  SFFé60
Gimi 3 996 18  SFF60
Bauchi 2 1230 12  FFBL3
Darazo 3 959 3 SFF60
Hong 2 1185 6 FFBL3
Mubi 2 833 28  FFBL3
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Forafara race
Strains of Caffra cx Biye worc included in provincial trials for the
first time in 1965, Previous work at Samaru has shown that these strains

outyicld existing strains of tho Guinea race by approximately 20% o

Southern Guinea Savanna, Mok

Strains seleocted from samples collected bofore 1962 d4id not give
subtantial yield incroases. All the Guinea varieties found in this zone
lodge badly and effective, single-plant selection is difflcul Pedigree
selcotion was abandoned but bulks of selections made proviously have given
yields over 20% morc then the control, unselectod Mokwa Local, in 1963 and
1964, If results arc confirmed this year, provincial trinls will be sited
at locations where provious trials with unselected Mokwn Local had shown
that improvoed strains might be suitable.

DISCUSSION AND CONCLUSIONS

I£ has been shown that useful increases in yield can ve ootained by
pedigrec selection within the local varieties cultivated in Nigeria.
Several improved strains have been isolated and they are beiwg distributed
by the Ministry of Agriculture to farmers in the Sudan, Sub-Sudan and
Northern Guinea savannas, However, the general yield potential of local
sorghums is low and major increases in yield will depend almost certainly
on the introduction of new varioties and hybrids., Therefore the
continuation of pedigrec selection within varieties whioh have already
undorgone the first cycle of selection is questionable; elite lines have
been isolated which arc recommended for general cultivation and they are

nlso available for use as parent material.
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At Somoru and Kano the stage has been reached where it has become
increasingly difficult to isolate lines which outyield the initial selections,
As oxpected, it wos relatively easy to selcet lines which outyielded the
originnl varieties because populations grown by the farmers are mixed:
apart from the rejection of unpalatable types at harvest, no conscious
selection for yield is practised. It was thought that further yield advances
might bo obtained by inoreasing the range of wariation available for
selection and thorefore samples were collected from populations grown
throughout each zone, In practice the most promising lines were selected
from a few, intensively sampled populations ond not from a wide range
of populations represented by only a few samples, As several populations
from the Guinea and Kaura races have been sampled intensively ot Samaru and
Kano, further work will be restricted to oompleting the initial seleotion
cycle on maoterial already collected. By the time this phase has been
completed, new varieties of hybrid origin should be available for testing,
SAMARU FIELD PROGRAM
AN 11 (60) R654 Farafara Progenies in Families II Feld

8 families of 10 progenies introduced 1960 17

AN 12 (63) R65. Caffra ex Biye Progenies in Families III

9 families of 9 progenies. Introduced 1960 V3o
AN 9 (65). Farafarn Progenies in Families IV
4 families of 10 progenies, Introduced 196 T9a

AN 5 (62) R65. Replicated progeny Rows

31 samples collected in 1964 T9%.



-15-

AN 8 (612 R65. Farafara Strains Trial

8 strains developed from 1956 to 1962 cohorts v
AN 1 R65. Sorghum Final Assessment Trial

4 vorieties, Forefara, Short Kaura, Caffra ex
Biye and WX60 (Farafara x Hagari seloction) T9¢

AN 1 (63) R65, Sorghum Strains Maintenance.
17 strains beinig maintained either by self'ing

or in isolation Varous

EXOTIC VARIETIES AND HYBRIDS (0.J.W.)

Sho»t=-sonson varictics and hybrids have been grown at Samaru for a
.fow yoars and their potontial has been cstablished, For oxample, in 1963
a collection of hybrids from the Unitod States and India worc grown in
obsoi'vation plots planted Junc 6th and August 15th. A yield of nearly
5000 1b/acre was recorded forone hybrid. The average groin yield
(dry woight basis) of 6 hybrids was 2,900 1b/acre and the stover yield
was 3,100 1b., a groin/storer ratio of about 1:1. The comparable yield
of tho local variety, SFF60, was 2,300 pounds of grain and 48,000 pounds
of stover, a ratio of 1:8, The yield was considered very good for SFF&0.
The hybrids bloomed in 57 days aftor sowing and the local variety in
125 days. Tho yield of sevoral of the hybrids was reduced b}&hnli' wher}-
they wore sown in August and the grain quality was poor. These late
sowings woro well fortilizod and sprayed with an insecticide to control

shoot fly (Athorigom:. spp.). Shoot £1ly normally causes a marked reduction

in stands when the crop is not sown with the first rains in late Moy or

oarly Junc,
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Tho carly-maturing hybrids and varietios could provide a source of
gredin for livestock fecd if cnsiled. The potontial of carly-maturing
hybrids and varictios is being investigated in the oxtrome northern areas
of Migerin whorc tho season is limited to 3 to 4 months.

Appendices I and IT contain the detailod results from observation

plots at Samaru ~nd in cther parts of Wost Africa.

HYBRIDIZATION (D.L.C. & D.J.A.)
OLJRCITVED

The nccossity to taced o new range of mnterinl has beon outlined
clsevhere (Curtis, 1965). Ths avorage yiclds obtained from Migerian
sorghums nrc lov. The nitionnl avercge yield is between 600 and 700
1b grain/acro and the highest ;rields at Samnru rarely exceed 3000 1b/acre.
Spectacular yield increasos hove not been achived by the use of seed
dressings, carlicr soving, closer spacing, fortilizers or by spraying
against pests and discases, Neither have trentments dosigned to improve
s0il conditions, likc cross-tying ridges and mulching, increased the yield
of loeal varictics to a level approaching that of unadapted, introduced
sorghum (4,500 to 5,000 1b/ncre).

The main objective in the hybridisation program has boen to produoce
grain sorghums which maturc at the end of the rains with a grain quality
similar to Nigerian varictics but which will respond to closc spacing and
fortilizor applications. At the samc timo cytoplasmic male sterility of
tho CK60 nnd 9E typos hos been introducod with o viow to obtaining A and B

lines for use in hybrid combinations,
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Grain quality
In Nigerin, good owlity rofors to grain whioch is nooeptable for malding

'tuwo', o typo of porridge. Information on loocally acoeptadble varioties was
obtained from tho samplo survey and palatability testa carried out in
conjunotion with all renlloatoed yield ‘'rlals.

Colour
A white porionrp is gonorally preforred, cspocinlly whsre traditional
methods of removing the bran havo beon roplacod by plate mills, Howovor,
o red poricarp is oqually aceeptablo in high rainfall aroas in tho souths
partly because sorghum is uscd for boor and partly booauso the ondosperm '
boneath a rod pericurp is loss likoly to be discolourod by inseoct and
fungol attacke In arens where Kaura variotios aro growm a yollow poricarp
is aocooptablo,
Ihickness of mesocarp
A thin mesocarp is generally preforred but this is normally recognised
in associntion with a thiock comoous layer and no eonscious solootion for
this character is practised at Samaru,
Thiolmess of ocorneous layoy
Thero is o strong preferonce for flinty types ard this charaoter is
an important objeotive in tho program,
Tostg
Although somo of the varictios oultivatod in Nigeria possess o soloured
tosta this charaotor is not generally acceptable,
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Plant colour

Most Nigerian sorghums have purple plant colour and whon lote rains
occur the ondospern is stainod with wator-soluble pigments from spots on
the poricarp. The pigments associated with tan plant colour do not stain
the endosporm and this character has been introduced into several lines. |
Grain sizo

Thore is n strong preference for large grzins and varieties with a
1000 grain weight of less than 35g. arc unlikely to prove acceptable,

Threshability

It is essential that the groin threshes clean: it may not be so
importent if threshing and cleaning are done mochanically or if the grain
is fod to livestock. Under Nigerian conditions, varieties which do not
thresh sasily yield a poor quality, coloured flour because the glumes
ounnot be separated from the grain by hand winnowing.

Protein content

Studies have only just started on the protein content and amino-acid
composition of varietics grown at Samaru,
Yield

local varieties of sorghum have a low grain yield potentiol., The
grain/strow ratio in the dry matter produced per aore is very low, Grain
yields do not increase with high plant populations because the number of
fortile tillers/plant and hoand size decrease at populations over 14,000
plants/acre. It is assumed that increased yields of grain in Nigerial will
result from the use of short varioties with o high grain/straw ratio, grown
with the cddition of fertilizers ot high plant populations., Furthermore,

a8 govermment policy is directed towards increased mechanisation, short

sorghums will be essential.



Height,

Most of the orosses have been made to 3-dwarf introduotions, The short
segregates aro not as short as the 3-dwarf parent because they are late
moturing and carry 24 to 26 loaves compared with 16 to 18 leaves borme by
most U,S, hybrids at Samaru.

The effect of mutunl leaf shading on yield in plants which carry 24 to
26 leaves on a short stem has not yet been stud’Zed., Of morc immediate conocern
is the poor exsortion ¢ tiic panicle frua the flag leaf found in many of
the short segregates. Although it is lmown that the inheritance of pedunole
length is controlled indepndently of internode length, the isol-tion of

dwarf plants with good exsertion is proving difficult,

Moburity

It has been shown that Nigerian varieties do not yield well if they
flower earlier or later than the locally adapted variety. Looally adapted
varieties flower at the end of the rains. Varieties which flower early also
yield poor quality grain, This problem cannot be solved by late planting
because all the varieties tested so far, including local and exotic types,
give deorecsed yields when sown late. Deoreased yields are obtained even
when late sowings are protected against pest and diseases and nitrogenous
fertilizers are added,

Therefors, at Samaru, the objective has been to produce varieties
which take approximately 125 days to anthesis from sowings made in early

June,
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Panicle shape and density
Panicle shape and density are likely to affect both yield and quality

of grain, Locnl varieties eultivated south of latitude 11° 30'N have
loosc, open ponicles. These types of panicle dry quickly in high rainfall
areas and they do not harbour insect pests tut the grain yield is low.

At Somoru, Short Kaura which has a semi~-compact panicle, yields a
good quality grain although the most common local varieties have loose
open heads, Provided that the new solections flower ot the end of the rains,
it is thought that paniocle density, can be increased to at least that Qf

Short Koura.

Cytoplasmic male sterility

Most West African sorghums are potential R lines with respeot to the
milo type of cytoplasmic male sterility. Therefore, in order to have
potential B lines among the hybrids the exotic parents chosen in crosses
have been B lines.

Apart from a few varieties which semi-restore fortility most Nigewlan
sorghums are potential B lines with respect to 9E type mole stexrility
(Webster, 1964). Feterite is o restorer to this type of sterility and it 1s

from orosses with Spur Feterita that potential R lines will be seleoted.
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eventual oytoplasm switch.

Development of A lines by baokcrossing VII



a2g=
GENERAL PEDIGREES

Reference to

mothods Parents
Loocal x Local
I and II Gwoza Local

Sampru Farafara
Short Kaura
Mokoho da Woyo

Exotic x Local and reciprooal

Exotic Parents:

Wad Akr 8

Zirazira

Agen

Doborr

Varous USA typos mainly:
Combine Kafir
Shallu = Kafir

III CKA
Farofara

Iv CKA
Purdue

Liposa

V&Vl CKA
Redlan A
Martin A
Shambul
Farafara
Short Kaura

Row No, 1965

1 -176
385 - 390
Yiold trial
AN 18 (65)

1 =76

201 - 398
6246 - 6601

%
o -

4,965-5002

?

5101 - 6107
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VII 9E Martin
WX (Kaura)
Farofara
Short Kaura
Shambul
DS 6

GENETIC STUDIES

GAMMA IRRADIATED SHORT KAURA (D.J.A)

In 1959, Short Kaurc sced wos gamma irradiated at several rates uming
0060 with the object of including mutations for dwarfness and early maturity.
Other mutants werc not lookod for at that timo. Apart from the matorial
doscribed bolow, only slight changes wore observed amd the few remaining
lines are in row 417 ~ 428,

In 1963 segregation for height and male sterility occurred in lines
derived from seed recoiving 20,000 r, Data colleoted so far indicatc that
the mnle sterility is genotic and controlled by one roocssive palr of
allelés and that tho thfec hoight groups whioch occur arc the result of a
pair of allcles in the dominant, heterozygous snd recessive conditions.
Maturation has not been affectod,

Unlike normal Short Kaura, the dorivatives of this particular 20,000 r
line all act as non-restorcrs in respect of the milo type oytoplasmic mnle
sterility, Non~restoration is not linked with thoe genetic mnle sterility,

The derivatives arc much more susceptible to sooty stripe (Ramulospora sorghi)

than Short Kaura, In respect of 9E type male sterility the lines are all

non~restorers, in common with the Short Kaura parent stook,
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Several sorghum varieties and 1ines have been crossed on to those
irradinted 1lines both for genetic study and to provide a range of materisl
for selection, Tho F,s and F,8 of the orosses are in rows 527 - 78, The
parents usod include Short Kaura, Coffra ex Biye WX60, Shallu/Rafir,
kafir, hegari, milo, durra, W7078, Coes Ms3 ms3, and various seleotions

from other hybridisations,

HEIGHT AND MATURITY STUDIES (D,L.C.)
In 1963 geretic stoocks received from Dr, Quinby (Pioneer Hiwbrod Corn

Co. USA) were crossed to four local Nigerian sorghums.

The objeotive was to study the inheritance of height and length of
season in populations segrogating for both characters., Populations derived
from crosses involving two loocal sorghums have been sown in 1965,

These are:

Texas Blackhull . Kafir x Shambul

Combine Hegari x Shombul

F, Field V5
Durra x Shombul) 2
100 day milo x Shambul)

Texns Blackhull Kafir x SFF60)

Combine Hegori x SFF60 F2 and V4
Durra x SFFE0 backorosses
100 day milo x SFFE0

The other local parents used were Short Kaura and Yar Gunki,
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GENETIC STOCKS ex LINCOLN, NEBRASKA (0.J.E.)

Dr, Webster brought with him in 1964 a collection of sorghum
gonctic stooks. The inheritance and linknge studies of 18 mature plant
chiaracters already reported (Webster, 1965) are being continued, Eight
rociprocal chromosomnl translocations are expected to be isolated from
the progeny ¢f plants grown from seed of Combine Kafir-60 irradiated
with 5,000, 105000, and15, 000 r units of Co®P,
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SONGHW! _ OBSSRVATION _ PLOTS
1963,

Introduction,

- cacw-

™ 1963 for the first time a standard set of UeS... sorghum varieties
an¢ hybrids were grovn at eleven locations throughout est Africa. The plots
at Niamey, (Miger Republic) failed and the resulis from Toni (Nigerie) have

not yet been received.

* (a) Design,

Unreplicated observation plots. In Nigeria, two rows 36 feet long
and 3 feet apart ( “%5 acre nett). In Heute - Volta two rows 10 metres long
and 80 om apart ( %5y acre nett ?) In Senegal each variety oocupied two roms
(Yields calculated on Shs  aore nett).

(b) Planting date.
There wes only sufficient seed to ellow ono planting date in Senegal,

Niger and [laute - Volta. The plots vwere sorvn late in arder to gynohronize
flovering with the end of the reins,

In Nigeria tvo planting dated were used. These verg intgnded to
represent normal, early planting and late sown to mature st the end of the

rainse

(c) Spacing,
Sugzested plant populations/acre were:-
UsSeAs verietios approximately 50,000,
Local varieties (local spacing) epproximately 414,500,

In Nigerda it has been shown that plant populations exegeding this
figure for local varietiss do not Load to increased yields, :
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(d) Manures and Fertilisers,

L R W R

Variaeble. Within Nigeria 3 tand F.Y.M./acre, 412 lb/acre single
superphosphate and 112 lb/acre sulphate of ammonia were resommended,

(c) cultivations.

Locording to local practice.

Comments.
(a) Semaru.

First planting gave high ylelds. Second planting sprayed with Sevin
against shoot fly and stem borer. Heads did not £ill out anc this is »eflectzd
in drastic yielé roductions.

Both »lantingzs reesonably well ostublished, It is noscible hiher
vields may have obtaine( with incxeased plent nomuloations.

(b) Xeno and Gumel,
Yields from first planting were diseppeointingly low, Seocond planting
a fuilure - too late.
Plant populations in both plantings very low.

(¢) Maiduguri.
Severul U.S.A. varieties and hybrids showed promise compared with the

local. Again, wnlant populations too low,

(4) Sokoto and Sandamu.
Poor yiclds obtained from introductions in compawison with loeals.
Low plant populations. MK 330 worth trying agein.

(e) Bambey.
A1l introductions heavily outyielded by the best local.

(f) Sariao
This planting probably corresponds to the second planting at Kano. Too
late. Plant populations lowv,

General,
Dippioult to draw sound conclusions at these low level of vlant populations.
At several stations a ranpe of local varieties was grown. For comparison

only the highest yielding plot of the local wvariety has been included in the

tables as o check,
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Number of deys from Planting to 50% heading.

S o maru K a n o G umoeol
() (2) 1 (1) (2) | (1) (2)
VARIETY |6/6/6315/8/63 112/6/63 21/7/63) 21/6/63 30/7/63

{ RS 301 F 58 57 & 8. x X
2 SD 451 48 L6 55 73 by 6
3 RS 501 51 50 55 H 47 60
L NB 505 50 49 55 76 5N &
5 White worghun 51 48 x x INR (]
6 Whito uartin 55 53 60 76 149 &
1 Vhito 7078 58 55 60 52 53 65
8 RS 610 5 , 53 56 76 49 73
9 RS 60L 58 % 53 55 82 | w7 €
10 1S &7 58 § 53 55 89 | =x x
1 XS 603 57 53 57 8 | 4T 66
12 (N 80) 56 @ 51 61 78 46 61
13 RS 681 56 o 50 57 78 47 58
14 GA 609 57 ° 50 x 49 56
15 AKS 61h 55 & 50 L9 55
16 0K 612 58 © 51 55 go | «x %
17 0K 622 60 51 59 91 51 59
18 CK 60 ! 60 53 62 85 x x
19 TE 77 58 55 62 50 53 58
20 1TE 88 58 55 59 97 S 57
24 DoKulb F - 63 58 55 60 9 52 55
22 DcKalb x 1590 58 53 56 82 52 55
23 NK 125 48 L9 55 82 x
2 MK 145 48 49 48 92
25 NK 210 53 53 53 86
26 M 273 59 5k 65 97 ! 53 58




Number of days from Planting to 50% heading.

Mriduguri [ Sokoto
(t) (2)

9/7/63 _126/6/63 15/1/63
1 RS 30L F x x x
2 D b51 545 58 36
3 RS 501 1274 59 47
4 NB 505 847 53 LR
5 Wh.Norghum 666 55 56
6 Wa.Martin 1029 ® 52
7 White 7078 87 | 66 56
8 RS 610 666 8 66 52
9 RS 608 1755 4} & 52
10 RS 617 x x x
11 KS 603 666 E 55 52
12 (N 80) |g1997 4 | %5 5k
13 RS 681 |= 2057 ™ | 5¢C 43
1k GA 609 t 1210 B 50 18?
15 AKS 61k ;S 968 g L7 L7
16 OK 612 x X x
17 OK 632 666 L7 49
18 OK 60 A X x x
19 TE T7 726 62 5k
20 TE 88 1573 65 53
2l DeKalb F-6p 1089 59 53
22 DeKalb x15§0 1634 50 L7
23 NK 125 x
2l NK 145 x
25 NK 210 x
26 NK 283 1150 65 59

Sandam
(1) (2)
 4/7/63 15/1/%

x x
30 »
MO 23
» 53
ho 53
56 23
56 57
23 35
55 55
x x
53 55
33 55
53 55
55 55
55 55
x X
53 55
x x
56 55
56 55
56 55
55 55
x X
56 57

Bambey |S a ¥ 1 a | Farako-Ba
3/1/63 | 22/1/63 16/1/63
X b 4 . b 4
5@ 48 57
50 L8 58
50 68 59
50 63 62
63 6 63
63 €9 '
50 56 58
52 68 é
X X b 4
52 3 67
52 68 59
63 65 63
52 €8 63
52 65 62
X b 4 X
52 68 H
b 4 X X
63 68 79
59 69 72
75 69 76
59 68 72
X X
75 75

68



http:Sanda.mu

S = m aru ‘ K a n o G u m cl j Miduguri
(1) (2) } (1) ()] (1) (2)
VARIETY  6/6/6315/8/65 |12/6/63 24/7/63 | 27/6/63 30/7/61 _9/1/63
27 NK 3C0 6L, 54 67 97 59 55 3025
B MK 310 59 56 6l 92 58 61 847
29 NK 330 64 54 i 66 97 59 62 2178
‘0 SK 60 (Samaru) 130 x x x x
4 (1) ¥ 4 (Xano) x x 95 x x x
% (2) K72 (Kano) | x x 96 x x x
3 (1) K31 (Gumel) | x x x 9l x X rC_n'
3, (2) Failad e
(Gumcl) .E x x F x &
% Sharhul(Noidugurd) x & 1029 ,
i€ (1) Jaddawa 5 5
(Sokoto) X ., X x x x x x =
17 (2) ferabani a A
(So%oto) x . x x x x x x
38 (1, Yar Mrchina + %
(Srudaam) x o x x x x x x {Cé
39 (2) Kabcl 3
(sendam) x x x
4D 50 - 55 (Bambey)| x x x x x x
M Jarin 29 B
(baria) x x x x x x x
L2 Saria No. 32
(\Lfaralo-Ba) x x x x x x x
Symbols: x not grown NH not harvested
F falled * corrected to 12% moisture
(1) firet planting (2) second planting

NG not given
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S o koto Sandamu Bamboy ;S ar i a ¢ Farcko-Ba
(1) (2) } (1) }2)
26/6/63 15/7/63 | 4/1/63 15/1/63 | 3/1/63{ 22/1/63 16/7/63
27 NK 300 75 64y 65 57 79 69 7
28 MK 310 60 54 56 57 75 69 7
29 NK 330 75 59 67 59 79 70 Ia
30 SK 60 (Samaru) x x x x x x x
31 (1) K 48 (Kano) x X x x x l X x
32 (2) K 72 (Kano) x x x x x x x
33. (1) K31 (Gumel) x x x x x x x
34 (2) Feiled
(Gumel) x x x x X x x

35 Shambul(Maiduguri) X x x
36 (1) Jaddawa

(Sokoto) o 85 x x x X x x
37 (2) Yarabani

(Sokoto) x o 60 X x x x x
38 (1) Yar Machina

(Sandamu) I x NG X x x x
39 (2) Kabel l

(sandaunu) x NG x x
40 50-59 (Bambey) X X x 65 x
bl ser g‘aﬁgﬂ x x x x x 6L x
42 Saria No. 32

(Parako~Ba) X x x x X X Ia
Symbols: x not grown NH not harvested

F failed * corrected to 12% moisture
(1) first planting (2) second planting
NG not given



Yield of threshed grain in lb/acre.

VARIEQY

RS 301 F

SD 451

a8 501

NB 505

White lorghum
Thite artin
‘Thite 7078
a8 610

RS 608

RS 617

XS 603

(v 80)

RS 681

Ga 509

AKS 614

OK €12

0K 632

CK 60 A

TE 77

TE 88

DoKalb F -~ 63
DoKalb x 1550
NK 125

K 145

KK 210

K 2532

Senaaou® Kanvo Gurol
(1) (2) | ) (2) | (1) (2)
6/6/63 15/8/63 N2/6/53 2/1/63 127/6/65 30/1/63
3768 229 707 101 X x
17€5 P 606 170 4™i21 -
2668 1654 626 283 161 161
2365 173 869 182 232 114
2000 Iy X x 30 40
2203 9958 586 170 182 182
2255 1037 14,65 €l 113 124
2887 275L 133% 222 461, NN
3326 1225 4,8, 1o 3U3 60
4756 2998 | 1778 121 x x
2358 1267 Ll &1 383 100
2615 1514 505 202 501, 30 !
35L8 921 Mé io1 | 332 161 1
3795 2893 x x 393 182 !
355 2646 2 x i 182 |
295 1250 485 124 x X
22¢L 1506 {1040 101 212 240
2530 1814 L0k 101 x x
3110 2042 | 1050 8i 192 132,
3823 2665 1475 5 2L2 Sh3
3245 156 | 1091 6 | 303 10
4923 35L5 1535 222 222 343
2063 1162 565 81 x

MH 24,28 | 157 61 x
2750 1623 ‘ 1293 1 x :
567 I K 0 2 200

/4
X
545
127
847
666
1029
8.7 3
€66 I
1705
605
racy
200
1210 &
9¢ 3 rS
Np!
€5
726
1573
1039
1634
x
x
x
1150



-3h4-

Yield of threshed grain in lb/acre.

Sokoto Sardany jBar wy | L e ria |Farako-Ba
(1) (2) (1) (2) :
. 26/6/63 15/1/63| b/1/63 15/1/63| 3/1/65 | 22/1/63 16/7/65 __
1 RS 301 F x x X x x x
2 SD 451 196 431 145 121 742 578 1104
3 RS 501 189 426 629 121 129 795 1334
4 NB 505 173 242 629 242 975 306 892
5 White Norghum 109 L6 24 73 8.8 150 153
6 White Martin 75 L8l 145 363 445 539 38L
‘T vhite T078 8 339 145 315 191 385 75
8 RS 610 278 680 871 48 4120 1062 1640
9 RS 608 160 557 31 35 | 1113 398 63
10 RS 617 ! ox X x x x X : x
11 KS 603 15 35 1 629 120 | 302 | 2 i 1
12 (N 80) WL 569 | 1113 121 | 1m0 | 200 ) 728
13 RS 681 35 93 | 87 a2 | 89 | 4713 1 303
14 GA 609 316 893 871 363 912 289 P2
15 AKS 61k 823 M1 ] 625 43h | 1233 w89 1 29p
16 0K 612 x 2 x x = x ; X
17 OK 632 A 2E8 145 315 | 1336 364 ; 75
18 CK 60 A x x % X x x €
19 TE 77 319 648 629 363 511 AR 35
20 TE 88 397 552 629 184 | 1005 353 13
21 DeKalb F - 63 278 515 145 242 1498 161 72
22 DeKalb x 1590 1036 951 629 121 | 1463 370 81
23 NK 125 x x x x x x
24 NK 145 ‘ x X x x
25 NK 210 ' X x bd bt X e
26 NK 283 bosay w145 %63 ' oces oy 5



S ama * - ;
(13 ar ?2) %1)a n o (2) (?)u m o 1(2) lMaldugurl
VARIETY 6/6/63 15/8/63 112/6/63 24/7/63 |27/6/63 30/7/68%  9/7/63
27 MK 300 4950 1938 1232 81 595 2L 3025
28 NK 30 2998 1861 1273 101 272 121 847
25 NK 330 40,3 2883 1444 121 706 363 2178 s
0 SK 60 (Samaru) 2730  x x x x x g
M (1) K48 (Kano) | x x 2545 x x x A
2 (2) Y6 51 (Iano)| x X x 242 x X ?
33 (1) K31 (Gumol) X x x x 1448 x x !
3. (2) Failed(Gumel)| x x x x F x ﬁ'f
%% Shambul(Maiduguri) x x x x x 1029 §,
726 (1) Jaddawa A,
(Sokcto) x x X x x x x ;
27 (2) Yarabani ol
(Sokoto) x x x x X . . z
38 (1) Yar Machina 7
(sandamu) x x x
39 (2) Kabel(Sandamu x !
40 50 = 59 (Bamboy) | x x Pox X x |
4 Saria 29 B |
(Saria) x x x x x x x I
42 Saria No. 32
(Farako-Ba) x x x x x x x J
Symbals: x not grown NH not harvested

NH not harvested
# corrected to 124 molsture

(2)

second planting

F falled

(1) first plenting
NG not glven
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rSokoto Sandamu Bambey ;S aria
() )] (1) (2)
Variety
26/6/63 15/7/63 | 4/7/63 15/1/63 1 3/1/63 6
27 NK 300 922 705 | 387 847 753 é1
28 NK 310 - 540 849 387 605 1007 250
29 NK 330 . 849 1752 1355 1694 Tk 60
30 SK 60 (Samaru)g X x x x x x
31 (1) K 48(Kano)| X x x x x
32 (2) YG STl(LanF)JC x x x X X
33 (1)K31 (Gumel) i x x X x x X
3k (2)Failed(Gumel? x x x X x x
35 Shambul (Maidugufi ) x x x x x
36 (1) Jaddawa .
(Sokoto) 1333 x x x x X
37 (¢) Yarabani
(sokoto) x 1142 x x x x
38 (1) Yar Machina:
(Sandamu ) Pox 1936 x x
39 (2)Kabel(Sandampr) x x x 1040 x
40 50-59 (Bambey) | * x x 327N
41 Saria 29 B
(saria) x x X X x 278
42 saria No. 32
(Farako-Ba) x x X X x x

Farako-Ba

16/7/6

189
108
150

¥ H M XM X R

]

628

Symbols :

x not grown

F falled

(1) first planting

NG not given

NH not harvested
* corrected to 12% molsture

(2)

second planting



Experiment No, AMNy3_03, Qbservations on o xonge
of UeSeA, and Indinn Sorghum : Fq Hybrids and

Qb Jact s~ To oampure the pexformunce of exotie sorghums planted early and late

with two loonlly recommended strains planted early.

fdte - Feld Ty, Institute for Agricultural Research, Samaru.

Layout:= Unreplicatod observation plots.

"wa yows 36" cp.rt x 26' long - gross.
Tvo rews 36" apart x 30' long - nett = ;L- aore,

2h2
Mocrrdi- Apart from discard ut the end of each row the whole block of exotio

virieties was surrounded by a 18' discard planted to Combine Kafir
0. The Joe-l varietics were grown separately in the some field and

sample rews were taken from within the main blooks,

Looeinzi- Tioti. viricties - 2 plants/stand. Stands 6" apart = 50,080 plants/acre
lon 1 varierties - 1 plant/stand. Stands 1' apart = 14,520 plants/acr
(Previous results have shown thet closer spacing using local varieties

will give lower yields zt Samzaru).

Seed Dressing:~ Lxotic varieties - treated but product not known, Probably an organo -

mercurial dressing,
Loc.l verieties - Aldrex T at 0.3% weight for woeight,

sinuring and Fertilizers:-

2 ton\: .J.“.Y.:'ia
2 owt, single Juperphosphat85 per acre befors planting.
56 1b, sulphate of cmmonig/acre after thinning,

56 1b, sulphate of ammoniu/aore as dressing late on.

{reatments:- Seocond planting of exotics sprayed with Sevin (Vetox 80) as a
protection cgainst shoot [ly and stem borers. Both plantings ef
axotics spruyed with DJD.T. te protect cgainst sorghum midge.
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Flenting Dates:~ 1st planting - June 6th, 1963,
¢nd planting - August 15th, 1963,
Only one dute of planting, June 6th, was used for the local varieties.

This is the normel dete for planting at Samaru and it has been shown
that reductions in yield are experienced with later plantings,

August 15th was chosen as the second date of planting te ensure
that the exotic v .ricties bloomed at the some time as the local

varieties planted earlier.

Results:-

Interpretation of results and discussion:=-

A, General,

The general growing conditions were good and at no time did
either planting suff'cr a setbuck before anthesis. Reasonably uniform
stands vere obtained after thinning and subsequent field operations
were limitcd to earthing up, eeds were not a major problem,

Althouzh the plots were not replicated, sample checks from the
local varieties and the CK60 discard confirmed visual impressions
that the field was remavkably unif'orm.

The differences in yield between sample plots of CK60 did not
cxceed the equivalent of 50 1b, threshed grain per acre. The yield
comparisons between these observation plots may be regarded as falrly
reliable,

Total rainfall was as follows:=

Rainfall, 1963 Field T12 in inches.
January -~ N1 July - 5.86

February -~ Nil  August - 11,75

March - M1 Sept. - 6,28

April ~ 0,90 Octo., =~ 64,67

Moy 2,39 Nov, Nil

June - 6.18 Dec, = Nil to date

]
1



B, Time to anthesis,

Local Samaru shorghums take between 120 - 130 days to reach anthesis
vhen planted at the normal time (i.e. end of May, beginning of Junc)
Later plantings reach anthesis much ouicker and tend to flower at
approximately the same time as earlier plantings, Signiflcant
reductions in the yield of grain are experienced with late plantings.

In these observations the early-planted, exotic sorghums flowered
betwesn 48 and 7l days after sowing, (i.e. in tho middle of the rains),
The second planting flowered at the same time as the looal sorghum.
(1,e. towards the end of the rains),
13t Planting,

The earliest sorghums were SD 451 (South Dakota) and two hybrids
from Northrup King sced company; NK 125 and NK 145. These sorghums
gave poor ylelds or prain,

Apart from looal varieties, hybrids supplied by tha Rockef'eller
Foundation, New Delhi, including CKA x Karad, CK A x Shenoli and CK A x
Nandyal were the last to head., These Kybrids gave low yields.

2nd pianting.
With few oxoepiions, verieties and hybrids in the seoond
planting reached anthesis quicker by anthing up to ten days,

Generally speaking, the potentially later maturing sorghums were
Lastened relatively more than those which kad taken less than 60
days to rewch anthesis in the first planting,

The very easrly hybrids took rouglly the same time to reach
anthesis, ‘wo Indian hybrids, CK 60 x 55-4937 and CK 60 x A35-1
were exoeptions in that they appeared to take longer to resnch
anthesis in the second planting,

The general effcct of luie planting on the time to anthesis
was to bring most sorghums within the renge of 48 - 57 days with
the exception of the later mcturing Indian hybrids,
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Plant Height,.

iost Nigerinn sorghums are tall, mainly because they possess a
high node number. When planted very lute, some of them, like SK 60
are as short as combine varieties becnuse the number of leaves produced
is less.

In these observations both locnl varioties, as might be expected,
vere taller than exotic verietics,

Among the sxotic varieties plunted eurly all but two of the Indian
hybrids were over 6 feet tcll. Apart from hybrids presumably developed
for forage, including RS 301 F, MK 145, NK 300 and NK 330, the U.S.A.
gorghums were short, The varietics White Norghum and Whitec 7076 and the
hybrid N, €0 at 3' 4" were the shortest.

Varieties were shorter in the seccond planting with the cxception of
the Indian hybrics which in some coscs were 1' = 2' taller. Accurate leaf
number counts werc not mezde and it is therefore impossible to stote
whether this geneircl dw.rfing in most voarieties wes due to fower nodes,
shorter internodes or a combination of both, The increase in height
among; the Indian lybrids was not zlways reflected in higher dry matter

per acre,

Diseas_g_s_o ) .
The usual spectrws of leaf diseasos experienced each year at Samaru
was present on these plets. Ramulispora Spp. and Downy Mildew

(Selerospora sorghi) were the first to appear and were followed by

Gleoccrnespers sorjghi, Cercospora Sppe znd other less prominent onese.

No =ttompt wes made to score each disease separately but an overall
assessment bused on a scors of 4 — 9 was used by Dr, 0. J, Webster on the
first planting «nd by Mre. D. L. Curtis on the seeond planting, The
difforences between first and cocond plantings may well be attributed to

diff'erent observers.
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Gleogercospera sorghi was much more prominemt in the second planting and
this moy account for the faoct that although the late planting appeared to
be much cleaner than the first, this is not aiways reflected in the
rolative scores. Rust, Puccinin purpurea was observed on the second
planting but not on the first,

As o group, the Indian hybrids compared favourably with the local
choecks. Those with Zerazera as the male parent were remarkably free from
leaf diseases; an observation confirmed in other Samaru projects where
Zerazera is being used as a parent, CK60 A and B were also relatively
cloan and two hybrids from the S.E. part of the USA, GA 609 and AKS 614,
as expected, remained fairly froe from spots, Others which recoived a low
rating in both plantings included RS 301 F, RS 617, x 1590 DeKalb, and
TE 88,

Aport from leaf spots, the only other discase which caused conocern was
Ergot, Sphacelin sorghi. This disease is not usually seen at Scmaru but
this yoar it was very severc. Sorghums in tho same field were badly
attacked and sclerotia were frequently formed, particularly in SK6O. The
appearance of the sphacelia stage coincided with the flowering of the
looal sorghums and therefore the disease was not recorded on the first
planting of the exotic material, In the second planting, although aome
kreds in each row were attacked by the sphacelin stage, few ergots were
formed. Nevertheless, the possible effect of this disease on the ylelds
obtained in the second planting should be borne in mind in interpreting
the results,

E. Pests.

The worst insect pests of the crop in the field at Samaru are
sorghum midge, stem borers and shoot flies,

AMthough both plantings werc sprayed against midge, complete control was
not achieved in the second planting, This was probably dus to poor spray
coverage. The hybrids which were particularly affected were the Indian
hybrids CK60 x Karad, CK60 x Shenoli, CK60 x Nandyal and CK60 x M35~i.

The fact that these plots wore adjacent suggests the severe attack was due
to poor spray coverage rother than inherent differences in susceptibility
betwoen hybrids. In these hybrids, the midge dﬁmgo was sufficient by
itself to oxplain yield differences between the two plantings. Therefors
the yleld of CKEO x Nandyal in the second planting is surprisingly high,
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It is difficult to establish a lato planted crop of sorghum at Samaru
because stands are reduced oand oxcessivo tillering is induced by shoot fly.
The second planting was sprayed frcquently with Vetox 80 and this appeared
to control both shoot fly and stem borers,. '

No borer counts wore taken in the first planting but damnge was not
severc, In the CKE0 discnrd thcre appearcd to bo some link between heads
with poorly filled grain and those in which the rachie was bored. This was

not apparent in the observation plots,

Bird dmncge is not usu:lly seveie ot Uumeru except in ourly
antuiing meveriale  bird sourers wore employed and although some damuge
cccured in the Indiun hybvrids this was compurctively light.
iield,

(1) Dry matter.

The yield of dry mntter runped from 29,44 in CK 60 x Nyandal to
2,231 pounds ner aere in VIV 125,

In general, with the exception of some Indian hybrids there was a
reduction in the yield oi' dry matter with the lator planting. Dry
matter production in the locul varieties was among the highest
recorded,

(II) Grein.

The highest yiclding local voriety at Samaru so far has been SK 60,
In these plots it yielded 2,730 pounds per acre, This compares
reasonably with past yields which have usually ranged betiweon 2,500
and 3,000 pounds per «Cre.

The sccond locul v.iety, S4F 60 belonging to the Guinea raee,
yielded 242 pounds per acre. This yisld is higher than that usually

obtained from this variety.



Mirst planting,

Of the 41 varietics and hybrids in these observation plota, 25 g.ve
yields of more than 2,500 pounds per aocre. The highest yielding
hybrids all ccme from the U.S.A, and five of these produced more than

4,000 pounds of grain per acre. Ilybrids produced by commercial companies
occupied three of the top five places.

Although the very enrly hybrids all gave low yields and the top five
were cmong the latest of the U,S,A. hybrids to mature, a relationship
botween duration of growth and yicld cunnot be applied genorally, The
late-maturing, Indian hybrids gzve yields which wewre disappointingly
low as their vegetative growth hzd been promising,

Among the U.S.A. hybiids, with few exceptions, the yield of dry matter
and grain cppecr to be related as one might expect within similar
types. In fcet, notable oxceptions were fornge types er hybrids like
GA 609 which have very different parentages,

The two carlicst and shortest Indian hybrids grvo yields of grain
slightly highcr then SK 60, All the other Indian hybrids in the first
plunting gave lower yields, The yield for OK 632 has been :d justed
fer a poor plant count and NK 145 o forage type was not recorded.

Second planting,

Yields wewa generally reduced by late planting, Few varieties er hybrids
gave ylelds as good as those obtained from the local varieties planted at the
normal time. All the U,S.A. sorghums gave lower yields, eften less than
half those obtained from the first planting., Only x 1590 DeKalb exeeeded
3,000 peunds per acre and this was low cempared with the 4,923 pounda IO
obtained from the early sowing, -

This generalisation does not apply to the Indian hybrids, Of the three
hybrids based on Zerazera, ene gave roughly the same yield and the other two
gave inereased yields in the second planting, The ranking order among these
three hybwids was completely reversed and this is difficult to explain, All
three hybrids appeared to be very similar; the plant eount for 3572 was
slightly lower in the first planting but not in the second planting Two«athnr
JInddan hybrids gave inoreased yields in the second planting,



okko

general.

Although it is dirficult to explain the inoreased yields obtained in the
second planting with some Indian hybrids, the reduction experienced in the UsSeAe
hybrids and varieties may be tuken a step further by referring to observatians
taken at horvest,

Plant populaticns were the same in both plantings and altbough the seannd
planting headed a few days earlicr and was not quite as tall, the main differense
lay in the extent to which the heads filled out, It was very noticeable that
in the second planting the grain was small and almost eompletely enclosed by the
glumes, All the Indian and lecal sorghums were normal but amng the U.S.A.
varieties only CK 60 4, x 1590 DeKalb and NK 330 filled out.

In addition, two apparently distinct types of lodging ocourred, Normal
lodging in which the whole stem bent ever was exmerienced in several plets,
especially AKS 614 where all plants were affected, This was not oonsidered as
important in reletion to grain yield as the second type of 1ledging.

A type of lodging cccurred in which the stems bent and eventually snapped
clean just above o node about 2" - 3" abeva tho soil. Thers were marked
varietal differences between the plots and SD 451 and White Norghum were 80
badly affected they were not harvested,

It is possible there may hats been a relationskip between this secend type
of 1ladging and the inability of most varieties in the second planting to set
normal sized grain. If it is assumed that all those varieties and hybrids which
failed to produce normal grain were affected by the same thing, the differences
in the percentage of' stems broken may have been merely & reflegtion of
difforences in mechanieal atrength,

“he following observaticns are relevont:-

(1) The cause was not ontomological. Stems were examined carcfully
and the damarc wds not due to stem borers,

(2) The symptoms began us a drying out of the pith f'rom the buse
upwvards. This took placc about three weeks after anthesis. When
the bending and brealing occurred the pith had completely diied out

in the lower 4" - 6" of the siom loaving the vascular strands
separated,



45

Pathological excminations f'ailed to reveal the cause, No fungal
mycclium or bacterial ceolls were found in teased matorial and no

species was consistuntly present in cultures from pieces of the stems,

(3) As it seemed unlikely the cause was cither entomological or pathologiocal,
s0il pits were dug in the ¥hite Norghum plots which were badly affeoted
and in Zerazere (3533) on an adjacont, unaffectod plot whero grain
formation had been normal, Although, in faot, the root development in the
~x Zerszora plots was better than in White Norghum, thero were also
differences in the soil profile and it would be wrong to relate the
failure to sct good seed in White Norghum to this observation without a
more careful examination,

'herefore, all that can be suid ot this stege is thut tho second
planting of U,S.A. hybrids fuiled to £ill the grain; lodging and stem
breaking were comaon but it is unlikely this was causcd by pests or

diseases,

Ratoon crop. .
The first planting ratooned quite wecll but flowsred much later than the

second planting and has not yet beei. harvested,

Ge Quality.

Assuming the local sorghum to possess the quality demanded by the
Nigerian consumer, the only ones in these obscrvaetion which approached the
same standard weres the Indian hybrids CK 60 x 7530, CK 60 x 7532 and
CK 60 x Zerazera,

Grain harvested from the first planting weathered badly unless it had
a brown perciarp and testa in which case it was not palatablo anyway.
Unfortunately the grain f£illing in the second planting was not normal
otherwsise it is possiblo that white seeded types like White Norghum would

have been accoptable,

H. Conclusion,
The many problems associated with growing relctively early maturing
sorghums in high raeinfll arecs like Samaru, whether planted early or late,
may not be ingsurmountablo, but they would appear to Jjustify the attempt

being made to produce improved, dwarf, long-season types.



Varicty Doys to 50% Hoight ft. & 't)xser'bion Leaf discoases !

arthesis in, in, scale 15&".?-1-39
1 2 11 2 1 2 1 2
Rs 301 F 5¢ 57 |7' u" 6' 4 I3 12 2 3
3D 451 LE L6 )yt 2" x ¥2 112 9 4
RS 501 5 50 j4t 8¢ 5t Oo" {8 8 L L
NB 505 50 L9 |4 4" 3' 0" 40 |12 5 L
White Norghum 51 48 3! 4 x L | 6 8 L
Thite wartin 55 SEl4 8 3L 6 3 L
iThite 7076 5€ 55 13" 4" 2' 4" 1 3 5 6
RS 606 S 53 |4 4" 3t |8 8 L 5
RS 610 58 53 |4 4" 36" |5 | 7 L 6

RS 617 58 53 {4t 10| st o |8 | 8 2 30
XS 603 57 53 | 4' 8" L' 1" 6 8 L L
N. 80 56 51 13" 4" 3t 16 7 L 6
RS 681 56 50 | 4 Q" L' 6 g |11 4 5
GA 609 57 5015 4" L' 8" |6 8 2 3
OK 612 £ 50 | 4" 4" Lt e" 2 |14 5 6
0K 632 5¢ 51 15 Q" L pe |12 4 5
AKS 614 60 51 14! 8" Lt 2m |8 7 2 L
CK 60 A 60 53 |4 8 3t 6" |4 L 2 2
T2 77 5¢ 55 | 4' 6" Lt 2" |5 8 3 L
T= 88 13 55 | 4* 6" 5'or |6 8 3 3
DeKalb 1*-63 5¢ 55 | 4 8" pr2" |5 6 3 5
x 1590 peiiald 5¢ 5315' 2" 3t 40" fio 9 2 3
MK 125 Lt Lo 4t o | 3ty p2 |12 7 L
NK 145 L CI AR BRSR T T L 5




Variety

RS 301 F

SD k51

RS 501

NB 505

White Norghum
White Martin

Vhite 7078
RS 608

RS 610
RS 617
KS 603
N. 80

Rs 681
GA 609

0K 612

0K 632

AKS 61k

CK 60 A

TE T7

TE 88

DeKalb =63
x 1590 DeKald
NK 125

NK 145

Dry Matter [Yield 1b. grain|smoisture ] Date hnrvest
ib/acre  |acre at 12% at harvest
moisture

1 2 114 2 1 2 1 2
11,706 | 10,637 13,768 | 2,29 |23.7 Jeh5 | 19-9 | 191163
| 3,151 x {1,705 x [22.2 | x 5-9 | 19-11-63
4,813 | 5,26 |2,668 | 1,650 [31.0 [574 | 5=9 | 19-11-63
264 | 3,773 2,365 1,731 [29.0 [1ke5 5-9 | 19-11-63
' 3,758 x |2,08] x |28.,0] x 5-9 | 19-11-63
| 4,854 | 5,600 {2,263 {1,958 |3kt 19.0 | 5-9 | 19-11-63
4,932 | 3,779 [2,255 {1,037 | 39.6 |23.4 5-9 | 19-11-63
5,614 | 4,761 |3,328]1,223 | 32.8 {17.k4 5-9 | 19-11~63
6,926 | 6,701 |2,860| 2,354 | 3.0 {28.8 59 | 19-11~63
8,666 | 9,244 {4,730| 2,998 | 36,6 |27.0 5-9 | 20-11-63
4,973 | 3,618 [ 2,558 1,267 | 354 {1145 5-9 | 20-11-63 -
4,375 3,581 |2,613] 1,514 | 36,0 |23.2 5-9 | 20-11-63
5,441 4,224 } 3,548 921 | 31.0 [12.9] 10-9 | 20-11-63
13,811 { 7,211 |3,795| 2,893 | 30.0 {22.6 | 19-9 | 20-11-63
6,502 | 5,053 12,915 1,250 } 21,7 |25.0 | 10-9 | 20~11-63
4,358 | 5,163 {2,304| 1,306 | 24,2 {14.2) 19-9 | 20-11-63
7,814 8,229 | 4,305 2,646} 21.6 |29.0] 19-9 | 20-~11-63
6,316 | 5,516 ]2,530| 1,814 | 24.7 [31.8] 19-9 | 19-11-53
10,116 | 4,808 | 3,M0] 2,c42 | 27.3 [23.5| 19-9 | 20-11-63
0,006 6,655 | 3,823 2,665 22,9 ] 26.0] 19-9 | 20~11-63
6,057 | Ly651 | 3,245| 1,564 | 33.6 |22,2| 10-9 | 20-11-63
6,428 | 5,632 | 4,923] 3,545 ] 29.0 |11.6] 10-9 | 20-11-63
2,251 3,455 1 2,063] 1,162 21,9 4.5 10-9 | 20~11-63

x L2611 x| 24281 x [15.6] = 201163
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Leof discases |

Vexioty Duys to 5055 | Height £t. & '] “xsertion
anthesis in, in, scale 18°ver-9ﬁ
1 2 1 2 1 2 1 2__|
K 210 53 53 | a2 | 3raur) 6] 10 | 3 7
IK 283 50 5L 1 4' 10" | 4t 2" {10 | 12 3 7
K 300 6L, 5§ 7' LY | KL} S 8 2 5
N 310 £ 56 3 4' 8 | 36"y 81| 10 2 L
NK 330 64 54 7' 2" 5' " | &4 5 5 L
Ck 60 (eheck) 60 TP AL Ko L AL oL I 3 - 3
x 554937 (532 53 56 4ty [t oY 5 6 3 b
x 7530 (2947) 58 57 4t 8 putan} o6 8 2 300
x 7532 (36L7) 55 57 6' " 7' 6"} 6 6 2 2
x ferazers (3533)] 64 57 |74 l8ron) 6] 6 1 2 |
x Zerazera (3555, | 6u 57 17v 0" L 7ronyo6 L 1 L :
x Zerazera (3572) 1 66 5t 6! 4" FARVAN I 5 2 3
x Karad (1121) 74 6, (sror | T7ren] L 2 2 \
x Karad (1122) T4 65 gt L7ront 6 2 2 5
% Shenoli (1120) | 74 6l 6! o" gr av | 4 3 2 L
¥ fandyal (3814 | 70 65 6 10" f7v 8] 6 6 2 3
x 1351 (1054 ) &0 66 6 1on { 7' 8" | 6 3 3 5
SFF 60 (locul.
cheok) 125 18 4t 5 3
SK 60 (loczl
check) 130 10 2" 2 3
1 = first date of planting
2 = second date of planting



Dry matter Yield 1b. groin | % moistures | Date harvest.
1b/acre acre at 12% at harvest
! moisture
A2 1 2 y 2 1 2
NK 210 6,222 | 5,368] 2,750 | 1,528 | 28.0| 8.0 | 19-9 | 20~14-¢3
NK 283 ' 7,872 | 5,70{ 3,630 | 1,315 | 2646 [16.0 |10-9 | 20-11-63
NK 300 15,677 | 10,27%| 4,950 | 1,938 | 30.0 |19.4 |19-9 | 20~11-63
NK 310 i 8,281 5,685 2,998 1,861 21,9 |25,0 | 19-9 20-11=63
NK 330 9,198 8,960{ L,0u3 | 2,883 | 36.4 | 26,2 | 10-9 | 20~11-63
CK 60 (check) 8,027 75396 3,122 | 2,244 | 294 | 34,0 | 20=9 | 21-11-63
x 55-4937 (532 ' 7561 7,694 3,328 | 2,259 | 24,0 | 13.8 [ 19-9 | 21~11-63
x 7530 (2047) 75775 | 9,583] 2,998 | 2,353 | 30.2 | 26.0 {19-9 | 21-11-63
x 7532 (3687) 9,40k | 13,612| 2,668 | 3,914 | 23.9 | 29.6 | 20-9 | 21-11-63
x Zerazera(3533) | 9,673 9,802 2,173 | 2,074 | 27.8 | 24.0 | 20-2 | 21-11-63
x Zerazera(3555) 13,900 9,125 1,786 2,612 | 19.2 | 33.6 | 20-9 21-11-63
x Zerazera(3572) 118,433 10,8591 1,238 3,522 18,5 | 30,2 | 20-9 21=11-63
x Kerad (1121) (21,330 | 14,843 1,925 | 1,544 | 33.5 | 35.0 | 20-9 | 21~11-63
x Karad (1122) [21,014 | 15,454 2,255 | 1,776 3665 | D82 | 20-9 | 211163
x Shenoli (1120) 12,816 12,288 | 2,393 2,265 36.8 | 35,0 | 20-9 21wl 163
x Nendyal (3814) 129,44k | 15,707} 1,485 | 1,876 | 31,6 | 34,0 |20-9 | 21-11-63
x M35-1 (105k4) 8,826 11,5371 2,228 1,134 18,5 | 34.0 | 20-9 21=11=63
SFF 60 (Local
check) 20,760 2,421 22.6 1etd
SK 60 (Local
check) 19,277 2,730 32,0 1141
1l = first date of planting
2 = second date of planting
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Remarks and observations on the second planting.

'% true ' % stem'Head filled'
Variety 'lodging' break 'l--l4 normal' REMARKS

RS 301

SD 451

RS 501

NB 505

White Norghum
White Martin
White 7078

RS 608

RS 610

RS 617

KS 603

N 80

RS 681

GA 609

OK 612

0K 632

AXS 61k

CK 60 A

TE T7

TE 88

DeKaldb F-63

x 1590 DeKalb
NK 125

NK 145

NK 210

NK 285

NK 300

NK 310

NK 330

CK 60 (check)

x 55-4937 (532)
x 7530 (2947)
7532 (3687
Zerazera (3533)
Zerazera (3555)
Zerazera (3572)
Karad (1121)
Karad (1122)
Shenoli (1120)
Nendyal (381k4)
x M35-1 (1054)
SFF 60 (check)
SK 60 (check)

Nor harvested

75

Nor harvested. The worst plot of all

Standing very well

Standing very well
Only tillers filled grain

Very poorly filled heads
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Female sterility very marked 4 head?
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Grain small
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Maize Project, Samaru, Nigeria

0. J. Webster

The maize work at the Institute for Agricultural Research, Samaru, in
the past has been limited mostly to yield trials with few entries, These trials
have demonstrated the potential of the crop in the area. For example, ylelds
of 5000pounds per acre were harvested in 1963 and in 196l yields of 20003000

pounds were recorded from a crop considered to be relatively poor,

With the increased support available from the S.T.R.C. "Major Cereals
Project", the maize work has been expanded to determine if varieties can be
found or bred, and crop production practices which would make it possible.for
this crop to be grown on a commercial basis throughout the ecological zone
of West Africa served by the Institute. In 196k, in addition to the Federal
Maize Trial, a small collection of varieties from Ibadan were grown in a
nursery for observation, Four populations of varietal hybrids were grown in

isolated fields for initiating a mass selection project.

These included:

Variety Pedigree Identity

V=10 A-2xA-T72 H 504 x ETO

V - 56 A-l8xES -1 Ogbomosho 692 x ES = 1
vV - 58 A~2xES -1 H 50k xES -1

vV - 59 A-~1xES =1 H 503 xES -1

The numbers A - 1 and A - 2 are advanced generation hybrids H 503 and
H 50L, respectively. The plots of V = 56, V - 58 and V = 59 were divided into
quarters and approximately 100 ears were selected from each. The best ears

from each were shelled and equal numbers of seed were bulked to make up a
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composite for growing in a yield trial in 1965 and for planting a ¢na cyc.e
selection plot, Drs. Lindscy and Vigpin from Ibadan assisted in making the
selections in the plot planted to V - 10, This field was subdivided into plots,
5 rows x 12 yards in length. Plots with perfect stands contained 95 plants.
Ears were selected from 20 competitive plants in each of the L2 plots. Each.
gelected ear was shelled and the grain weighed. Equal numbers of seed from

the L plants with the most grain were bulked., AS a check, equal numbers of
kernels from the L ears from each plot with the lowest weight,were also bulked.
These two buiked lots are indicated in the 1967 trials as High Composite and

Low Composite.

An irrigated (dry season) nursery was planted in December 196l as a
trial to determine how the crop would develop and what success can be expected
from controlled breeding in this season of the year. The seedlings grew
slowly during January but eventually developed into normal plants. Soil fertility
was a limiting factor for plant development in parts of the nursery. Coecd seed
sets were obtained by hand pollination provided they were made soon after sun-
rise, The hot-dry wind dryed the tassels soon after anthesis. A green manurc
crop of macuna and cowpeas will be ploughed into the soil in preparation for
the 1965-66 dry season nursery. In addition heavy application of farm-yard

manure, superphosphate and sulfatec of ammonia will be applied.

The rains were late in 196l and the ridging for the project was not
done until the last of May. Most of the nursery was planted in a dry seed bed,
the rirst week in June. Rains followed at frequent intervals and germination
was good. Prior to ridging, the fields were iven an application of approximate-

1y 200 pounds of superphosphate and 3 tons of farm=yard manure per acre. This



is the standard practice followed over the experiment station for the cereal
work, Most nurseries wciv pianicd v a double rate and thinned to one plant

per foot of row. Sulfate of ammonia was applied at the time 8f thinning at a
rate of 30 pounds of nitrogen per acre by placing a measured amount in a shallow
hole 2 to 3 inches from each plant. A second application at the same rate was

apnlied L weeks later and a third at the time of tasseling.

Plant growth this year is excecllent. Root lodging will be a factor in
yield differences oetween varieties this year as well as last. Cultural
practices may be devised to reduce this type of lodging but there is greater
hope in the selection of lodge resistant types. iany of the entries this year
have stalk 12 to 1L feet in height with ear placement at 6 to 7 feet. When such
stalks carry heavy ears they are vulnerable to the storms which frequent the
area, In 196k, the variety V - 8 (H 50L x Tsolo) was outstanding for its
resistance to lodging. In 1965, it appears that the rcsistance to lodging is
inherited from Tsolo parent. The most promising group of varisties for stand-
ability is a Columbia collectizn, seed supplied by NDr. Lindsey, Rockefeller
Foundation, University of Ibadan, The ear placement on these varieties is, in
my opinion, about what is needed for Samaru for dry-grain production, The
continued attempt to improvc the yield of Mexico-5, V - 10, and other such
varieties may be unwise and greater emphasis should be placed on using the
Columbia material in thc breeding program. The variety with the highest
potential for yield is of no value, particularly for 4iry-grain production,

if the stalks are vulnerable to wind storms.

The breeding work with maize in its initial phase, at Samaru, will
continue to emphasize the evaluation of introductions and saving only those

which have characteristics thought to be of value in the breeding programs,
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One possible hazard to growing of maize in this area is thc potential damage
from stem borers, The '~~~ -~swsbum ~7ant, con tolerate a number of borers but
maize plants infested with thesc pests are liable to stalk breékagec More
information is neceded to determine if borers, particularly the first cycle,

can be controlled with D.D.T. as they are in Fast Africa and elsewhere,

The plant spacing trial was planned to determine if there are yield
differences betwecen plots with plants spaced at one foot and those with 2
nlants in hills spaced at 2 feet or 3 plants in hills spaced at 3 feet, To
date, all the maize has been planted by placing each seed in the soil with
lingers or a stick. If a hand corn planter is to be used hill planting c¢ould

be done more easily.

Numerous fertilizer trials with sorghum have been conducted in the
Samaru arca but very little is known about the rcsponse of maize to different
fertilizers in this arca. iost of the sorghum and millet planted on farms
rcceive no commercial fertilizer. If these crops develop hcads, some grain is
usually produced. On the other hand, maize planted in the same fields may
produce a spiidly;wllcw plant which may produce a tassel but no grain, The
simple trial planted as a part of the project this year demonstrated that in
soils with relatively good initial fertility, thc plots receiving no nitrogen
will yield poorly while those with 30 pounds applied at the time of thinning
are better but show the signs of a shortage of nitrogen. The plots with 60
pounds of nitrogen have remained vigorous and green throughout the season and
it will be of intcrest to see if the 90 pounds application will give an

wconomic return over the plots receiving 60,



YIELD TRIALS

EXPERIMENT I FEDERAL (6y-i-11)

No. Replications ~ 6 Plot size - 5 rows x 12 yds Date planted - June 2=3,

Entries Entries

ES 1 Diacol V - 135

NS L Fafro 231

NS ¢ V - 1 Ex W/Region
H 503 Bomo Local (Samaru)
H 507 Mexico = 5 (Samaru)

Eafro 255

EXPLRIMENT II (Mass Selection)

No. Replications - & Plot sizc -~ 3 rows x 12 yds Date planted ~ June 3.

E.tries

Mexico - S Unselected

Mexico - 5 Mass selected

vV - 10 Unselected

Vv - 10 Mass selected (High yield components)
V - 10 Mass selected ( Low yield components)
vV - 10 Detasseled

V - 56 Unselected

V - 56 Mass sclected

Synthetic Samaru

vV - 59 Unselected

vV - 59 Mass selected

V ~ 59 Detasseled

v - 58 Mass s elected.,



(Entries from Western Nigeria, Dr. Wiggin)

EXPERIMENT TIII

No. Replications - 3 Plot size - 2 rows x 12 yds Date planted - June 24

Entries Pedigree

V -8 A=-2xAMh9 H 504 x Tsolo 6813
V-1 A-2x172 H 504 x ETO

vV - 66 A-~T76x41 19 Br. 155 x H 507

vV 6 67 A - 76 x4 19 Br, 155 x H 501

V - 68 A-176x A 156 Br., 155 x Diacol V 25l
Vv - 69 A-T76x A 271 Br, 155 x Metro

v - 70 A =76 x A 159 Br., 155 x V - 100
V-T1 A=-T76xA 154 Br. 155 x Diacol V=100
V-T2 ES - 1 x A 154 ES -~ 1 x Diacol V-101
vV - 73 ES - 1 x A 196 ES - 1 x H 501

VvV -175 ES -1 x A 271 ES - 1 x Metro

v - 76 ES -1 x .1 159 BES - 1 x )iacol V-156
V-7 ES - 1 x A 156 ES - 1 x viacol V=254
A =2 H 504 (idvanced generation)
A -~ L9 Tsolo 6813

A -T2 Eto (Bafro 238)

Mexico -~ 5 Unselected Samaru

Vv - 10 Unselected Samaru

EXP-RIMENT IV

No, Replications = 4 Plot size - 3 rows x 12 yds Date planted - June 2 -3

Progeny Entries Progeny Entries
11152 Mokwa Local 3ulk 111h2 Eafir 269
11143 3ida Local Yellow 11140 Fafir 271
10656-1 Bida Local White 11141 Fafir 272
10656-~1 Bida Local White 11141 Lagos White
11146 K - ¢ 11153 ES - 1
11149 K -3 111k ES - 2
11147 K -6 11329 ES - L
11151 K - LhL 11123 ES - 5
11148 K - 50 11112 H ~ 503
11139 Eafro 250 11113 H - 507
11257 Eafro 231 11250 Diacol V -~ 133
13345 Eafro 237 11593 Sicaragua

11150 Eafro 254



EXP'RIMENT V Date of Harvest

Varieties - Mexico = 5 and V - 10
No. Replications - 3 Plot size - 5 rows x 12 yds Date planted - June = 3
Area harvested - LO competitive plants per plot
Harvest Dates
A 50% pollen shed Aug, 13
B AUg [ ] 2 7
C Sep . 9
D Sep. 23

Weights are taken on stalk, leaves and ears.

EXPERIMENT VI University of Ibadan (Lindsey)

No. Replications - O Plot size - 1 row x 12 yds Date nlanted - July 10

Entry
US L4 - A TII x Caribe C 41 - H 102
FDC =~ Flint - Dent Composite C 50 ~-H25¢C
C L2 - H 154 M 36 - (Mexican Poble Cross) F2
C L3 - H 104 (N=9 x N=69) x (N=28 x N=-31)
c L8 - H 205 (N~9 x N-69) x (N-15 x N-28)
¢ L9 - H 253 (N=15 x N=-6) x (N-31 x N=-38)
(N-15 % N-6) x (N-30 x N-38)
C 53 -V 206 (N=28 x N-31) x (C 121 F x C 131 A)
C 54 -V 25 Mexico - 5 (Samaru)

EXPERIMENT VII (Late planting)

No. Replications = I Plot size - L rows x 12 yds “ate Planted - July 9

Entries

‘lexico - § (Selected)
vV -10 (Selected)
vV - 56 (Selected)
V - 59 (Selected)
ES - 1 (Ibadan)

Eafro 235 "
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EXPERIMENT VIII Spacing Trial

No. Replications - ¢ Plot size - L rows x 12 yds Date planted - June 3
Variety V ~ 10
Spacing

A 1 plant per foot and row

B 2 plants in hills spaced 2 feet in the row
C 3 plants in hills spaced 3 feet in the row

EXPERTMENT IX Fertilizcr trial with nitrogen

No. Replications - & Plot size - I, rows x 12 yds Date planted - June 3
Variety V - 10

Treatments

Control
30 1bs N at thinning June 29
" " " m n plus 30 lbs July 2L
- " " " n n plus 30 lbs July 2l and plus 30 lbs
Aug. 2L,

oow>
1



OBSERV:ITION PLOTS

Seet supplied by Dr. Lindsey. Planted and sibbed during dry season 196L/65.
Imported from Colombia

Code Pedigree

c-1 (USA 3L2 x Diacol V 206) - S

C-2 (Eto x USA 3L2) - 5¢#

Cc-3 Cub, 325 x US\ 3L2) - SF

C-L (Yotoco x Cub, 325 Bl.) - L#

c=5 (Yotoco x Diacol V 351) - 3#

c=6 (Yotoco x Eto) - 3f

C-7 (Yotoco x USi 3L2) - 3#

c-8 ((Ush 3L2 x Diacol V 206) - L# x Diacol V 25k) #

c-9 ((Eto x USA 3L2) - L# x wiacol V 25L)#

c-10 ((Cub. 325 x USA 3L2) - L# x Jiacol V 25L)#

c-11 (Yotoco x Cub. 325 Bl,) - 3# x Diacol V 25L)#

Cc-12 ((Yotoco x viacol V 351) - 2# x Diacol V 25L)#

C-13 Compucsto Flint-Dent Curibe (Granada Grup 2) - 2

C~-1L Compuesto Tuxpantigua Amarillo - 2#

C-15  Compuesto Tuxpeno Flint Caribe (Tuxpeno x Francisco Flint de Peru) - 24

C-16 Compucsto Caribe /marillo (Cuba-Puerto Rico) - 2#

Cc-17 Compuesto Tuxpeno smarillo Caribe (Tuxpeno Sanvibag) - 2#

c-18 Composite IIT Amarillc Centro America (Cuba LO-Hawaii 5 - San Luis
Potosi 104) - 2#

C-19 Compuesto Caribe smarillo (Cuba Antibersan) - 2#

c~20 Compuesto Flint-Jcnt Caribe (Pucrto Rico Grupo 2) - 2#

c-21 (ltez. 17 Lineas -‘marillas) - L#

C-22 (Mcz. 17 Lincas Amllas, x Mez, L vards, Ams) - 3¢

C-23 (Mez. I Vars, -‘marillas) - L#

C=2l (M. O Lincas 3lancas) - L#

=25 (Mez. 9 Lincas Blancas x Mez. 5 variedades 3lancas) - 3#

Cc-26 (Mez. 5 varicdades 3lancas) - L#

Cc-27 (Per. 330 x Eto) ~ &f

=28 (Ven, 30% x 0.V, 351) - 6&F

C-29 (D.V.e 1 x DV, 351 - #) - o#

C-30 (D.V, 101 x D.V, 351) - L#

Cc-31 (Ven. 1 - 6# x Et0) - L#

Cc-32 Eto

C-33 .V, 351

C-3L Ven, 1 - Sf

C-35  Per. 330 - 8

C-36 Ven, 305 - 3#

Cc-37  Nar, 330a - #a

c-38 Nar, 330b - 12#Db

C-39 Colombia 2

Mz. Cruces Int, Amarillo
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BREEDING

1, Varieties for 2nd cycle mass selection
V-1l0and V - 56
Variety for lst mass selection
Mexico - 5

2. Ear to row plantings for observation and inbreeding

Variety No. Rows
vV -10 355
Mexico - 5 139
V - 56 89
V - 58 73
vV ~-59 113

3., S, Lines for inbreeding and planting in a top cross plot with Mexico = 5
as a pollen source,

Variety No, lines
vV -10 282
Mexico - 5 119
Vv - 58 58

vV - 59 93
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Research programmc on Pennisetum millets at Kano,
Northern Nigeria.

by
A 0 . Abifarin

In the Northern Region of Nigeria, millet is sccond only %o
guineacorn (Sorghum spp) as o food crop and in the drier northern areas
it supercedes guineacorn in importance. Throe main types of millet are
reeognis.(;  'gero' Pennisetum typhoideum, 'dauro' and 'Maiwa' both of

which are regarded at present as Peanisetum maiwa. New nomenclature for

the genus is being proposed,

'Gero' milloet is the most widely grown of these types over a large
area in the far North, It is early sown and early maturing, taking about
90 days from sowing to harvest, Considerable morphological variability
exists between 'varieties!, Head longth varies from a few inches to over six
feet, grain colour, hairiness of the head (a possibly useful character for
resistance to bird damage) plant height and tillering capacity are all
highly variable, One of the least variable characters is scason length, there
being a difference of only about ten days betwoen the earliest and the

latest of the ‘Yvarictics! tested in this countxry,

"Moiwa' millet is generally less important than !gero! although it
is found throughout the Ponnisetum growing areas of Northern Migeria,
It is however more important in the south west of Bornu Province, in
northern Katsina Province and in tho south west part of Nigexr Province,
'Moiwa' is freely tillering, hairy and ususlly red-based during active
grovtha

'Dauro! differs only from ‘maiwa' in boing a transplanted erop and
is glabrous., It is grown onlv on the Jos Plateau and in southern Zaria,
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Cultural practises employed by the local farmers for the three typos
are different., With 'gero! no proliminary cultivation is done, the orop is
usually intercropped with guineacorn or cowpea at six feet intervals in
furrows three fect apart. Sowing is done as early as possiblo after the
first appreciable rain, 'Maiwa' is sown later, frequently when it is too
late for 'gero' or on land that is too poor to support guineacorn. In some’
areas it is suyn as o sole crop but intercropping is more usual. Sowing
normlly takes place in July., ‘'Dauro' is a transplanted crop. It is
generally sown broad:nrh 4+ -onvee:” norscry beds near coumpounds in June

or July. Plants are transplanted when 18 - 24 inches high: one plant pef

stand ot six inches spacing, Vien 'dauvo! is sowm direct it resembles
tmadwal'.  'ladwa! ool 4o oo Lo crocced with 'gero! but this does not
rormally takec place in tho field becausc of the different time of

flowering, 'Gero' is not light sensitive and will flower at any time in the
year whereas 'maiwa' is light sensitive and being a short-day plant it
flowers only late in the year (October and November) when day lengths are

short.

Host of the work done has been with the 'gero' type of mllet. In
1958 a survey vas carried out and collcctions were made thréughout Northern
Nigeria. Co.x. ..o in 1960 a series of yield trials were conducted. In
these trials varieties represcntative of’ the tgero! crop within each area
were tested. Yiecld voriation of trials in this series wos only limited,
with generally faivly low yield lecvels. In 1962 the highest yield was only
855 1b, of grain per acre., However, some varieties appecrcd promising and
five of thom were subscquently tested in a second series of interzonal

trials.

In the second scries, the standard set of five varicties were
compared at locations in the min ecological zones, The variety ex Bornu,
representing a popuvleticn fron Gashua, has done consistently well at all
gites and the average yield from five locations in the important Sudan
Savamna zone ovey the ¥man sramwms fo 404 wag 1,341 1b of grain per acre.
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Over tho yoars those inte:x and intra- sonnl trials helped to
determine the adapsability of those varicties to a wide range of ecological
conditions, Last yoar nins outstations yield trials included these best
five populations of 'gero! millet selected and maintained in isolation in
Xano, nnd an appropriate local control., The results were gensrally less

consistent than in previous yoars,

At Daura and Birnin Kobbi the ex Bornu variety was top as it had been
in 1963, At Yandev all the varieties supplied from Kano outyielded the local
by o large (at lcast 84 per cent) margin but thoy did not differ between
cach other., Taking these threc results together with those of previous
years, the ex Bornu variety has donc consitently well and it has been put
into multiplication at each of the sites this year, At Maiduguri, yields
of entries viere not different from each other. The loccl variety was top
and the phenotypically identical ex Bornu, second. At many other stations

last year therc werc no consistent yield trends.,

Further collcctions of 'gero! and 'maiwa' varieties wore made from
Gashua in Bornu Province because the original collection from there had
proved successful, In 1964 from this collections, P6L/) and P6L/1T
looked promising thirs. i.vwv vl tuuson and had finel yields of 2,118 and

2,017 1b, per acre respectively, compared with the ex Bornu control mean of

1,269 1b, per acre. These two s2lections replaced ex Sokoto and ex Kano
in the 1965 series of mrtgtatian f»ipla.

This year 309 Nigerian populntions of ‘gero' millet were grown in
observation plots., These include B35, and N6, which outyielded the ex
Bornu control in 1964. Tho Migerian collection was scored for vigour,
disease incidence and otho: choracters,: The collection contains a
wealth of unstudicd potential gonetic markors such as anther colour,
fascicle hairs and leaf colour,
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The exotic collections included 64 lines from Bambey, Senegal and
were grown with a systematic control., Nonc of tho lines outyiwedded the
mean of the neightowring controis, although lines CG 28, CG 45, CG 4 and

CG 33 closel; anwr~oshed Ghe cantoanl G4 rigld,

A collection of six typical 'gero'! millet varieties from Niger
Republic was rcceived in Jate June, 1964, Unfortunately although all

varieties formed heads, noiie £ot seed. In 1965 seed setting is satisfactory.

The 46 susvivors of the USA collection last year are sown in
unreplicated observation plots this year., Their characteristics and yield

are being further studied.

A world collection of Pennisetun received from Dr. Rachie in Indiu

has been sown for el ~dwavs aneannpnry this year,

As a result of cooperation with US4 and help fron Dr, Burton, work
on cytoplasmic maic sterile lines was started last year. Unfortunately due
to the late arrival of sced and the subsequent drought af'ter planting, no
seeds were formed., Our ultimate long term objective is to develop a high

yielding hybrid based on a Nigerian cytoplasmic male sterile parent,

In 1962, 26 linos from the cx Bornu populations wero selected and
put in a polycross nurscry in 1863, The secd harvested from these 26
mother lines in the 1963 polycross Nursery was put into replicated yield
trial in 1964, Yiclds of the lines were difagzggg% ranging {rom 2,069 1b,
to 1,383 1b, new aztz, Thin s-uaw the 2ight ¢ 7ielding lines from last

yearts polycross Nursery cntercd the second polycross cycle.

Population studies in 1964 showed that yicld incroased linearly from
619 1b, per acre at low populotions (3,600 plants per acre) to 1,357 1b, per
acre at high populations (57,600 plants per acre). At the highest population
0.72 fertile tillers per plant were produced,

In a date of planting test last year the highest yield (1,114 1b. per
acre) of 'gero' was harvested from the first planting (May 28th). Later
plantings gave poor yields and seeding aftcr the exnd of June failed, The
highest two yields of 'maiwa', 643 1b, and 920 1b per acre, were obtained



from plots planted the first two weeks of July; subsequont plantings
failed, In gfowth habit the 'dauro' resembled 'maiwa' although its ylelds
were much lower (highest, 171 1b, per acre),

This year there is a trial for testing the variability in terms
of yield, heading time, morphological characters and disease resistance
of 5 varieties of local ‘'‘maiwa' and one bulk of a 'dauro! variety.

As an appendix to this paper, a 1list of the material held in the
various collections in Kano is given,
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Sorghun and Millet Breeding Studtes
Serere Experiment Station
Serere, P.0. Sorcti, Uganda,

A.J. CASADY.

IRTRODUCT ION

The sorghum and millet hreeding phase of the projest has beem
delayed because of lack of housing for personnel., Through ths cmwtesy
of the East African Agriculturs and Forestry Ressarch Organisation, howsimg
has been nade availsbie wmtil U.S.A.I.D./A.R.S. howsing is ccmpleted.
A.J. Cassdy, plant breeder, arrived for duty at the Serere Research Statica

July 28, 1965.

Althovgh the sorghum and millet treeding work of the projest
will be oentered at the Serere Research Station, it~ is hot imbended
that the services of projact be confined to the country of Ugznda, It
is intended that the results and services of the project be exi:anded te
all East African countries that wish to participate.



Finger millet (Eleusine gorsgans) 1s an importart esreal in
many parts of East Africa. For example, about 1,250,000 acres sxve
grown anmally in Uganda, and 1t 10 the staple food for psxre tham 50
percent of the psople of that country., Although not as extensively growm
in other East African countries, considerable acreages aro grown in Kanym,
Tansania, and Zambia.

Finger millet b=zs several sdvantages. The grain stexwee woll
and has few storage insects, The graim can also be easily grewnd by the
equipment posgessed by tha peasant farmers. It vespemds wall to good
cultural and fertilizer practices, and ylelds of at lsest 2,000 povnds per
acre oan be expected under good rainfall with good cultwral amd fertiliser
practices.

Finger millet has certain disadvantages. DBeecause of its imherently
small seed, it is difficult to get good stands. Also the small seedlings
do not compste well with weeds. The heads ripen unewenly, amd the graim
has a tendency to shatter before properly ripe. The grein 1s also low in
protein content as compared to other common cersais. It is balisved,
however, that stand and wsed problems ean be overcoms threugh aprenwmic
axperimentation, and that wneven ripening, shettering, and lew pretein ean

be corrected by plant breeding.
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The most serious disease of fingermiliet in East Africa i3 hlast
(Birigularis oxymga). In susceptible varieties, this disease probably
destroys 10 percent or more of the heads. Repistant varieties are awvail-
ablo; therefore, breeding for resistance to blast is foasible,

Breeding of Finger millet:

A, Previous work at Serere Exmperiment Statiom.

Many local and introduced varieties of fimger millet have been
ocbserved and tested by a mmber of plant breeders at the Serere Statiom,
From this work only 52 varisties have been retained on the basis of yield,
disease resistance, and other desirable characteristics.

B, Work Carried out in 1965.

1. The 52 warieties in ihe Serere collection wers planted in single
25 = foot rows in February and grown during the first rains season for
observation and seed increase. Based on observation and past yleld trials,
12 varieties were planbed August 11 in large plots for further sesd inarease,
The seed inorease was for the purpose of initiating wvide scale testing in
1966 to determine the rznge of adaptation of the varieties., Intrest in
such tests has been expressed by sev7eral of the East African countries,
insluding Uganda, Kenya, Tansania, Sudan, Zambia, ani Somali Repuilis,
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2. The Wexrdd Collection of Finger millet, which hag boon colleeted in
India, wep ehfaived thyough the Plant Ixntrodmetion Statiem, Baltsville,
Maryland, Thiz collestion cousiste of 724 varistics end ropresemts germe

plasa fyem all the mporterd, finpor millet produsing ecumtries of the werld.
Sugh a callsziden should prove waluablo in furnishing gush okaracteristics
an high yisld, straw strength, disenss and insest resictance, and grain

quality,

Unlartunately, the seed of thes World Collestion arrived late in
the first rains season, and, as a consequanco, it eould not be plamted
until April. In gonoral, tho varieties did not do wall, probobly due in
part to late planting. Sovsral varietios falled to emorgo, and & ramber
failed to hoed, Howevar, zeod was obtained frem 605 variciics. Theso will

be grown in the first rains season of 1966 for observation end owalwmation,

3. Ons of ths verioties in tho Sarere collsctien kas shown immunity to
blast (Pirigulacia ervzas). This variety, 359, has lawrge gluzes, & low

threshing percent, and low yleld. Crosses wers made botwosn 359 aud Cive
of the highest yielding varisties im ths Serero celleation. From these
crosses, & pedigres lreeding syston will be followed ir the anticipation
of combining the immunity of 359 with high yield
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BULRISH MILIET

mnw-tWM)uummmnn
in several East African countrics. It is grown extemsively om the mare
nﬂyumhmnum,mdiththououdmtimﬂmtm
crop in Sudan, mwummnhmmnm. Interest
inthocrophudlobconmnedwtheswhpubuo.

Bulrush aillet has eortain features which Bake it an attrective
erop. It is more drought recistant tmmmmmmm--b
soil. The grain is higher in protein than either sorghum or maise., Therew
fore, it bas a definite advantage for those dsveleping countriss which kave
8 protein deficient diet. Because of ita relative large seod, strong
seedling vigoi, and eege of harvesting, it should £i% wll into woderm
economic agriculture. The price paid to East Africen farmsrs 1s wsually
about 30 - 35 Esst African oonts, and Serere farm ylelds averapge 1,500
pounds per aore, waking the arop a very attreative prepopition., It respemds
vell to gocd cultural and fertiliser practices, giving up-ward to 2,000 -
2,500 pounds per acre,

Bulrush millet 1o not sericusly plesgued by izseots and disecases
in East Africa, Its most serious diseape is Sphaselia disease (oomidial
stage of Clavigeps). FNo good resistance to this disease is known; bowever,
tbdiumhmtnrwmlwmmmtimlvhorothomp

is usmlly grown.
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Breeding Bulrush Millet:

A. The disecovery of oytoplasuie zale sterility in 1958 by
G.¥W. Burton, Crops Ressarsh Divisica, Agricultwmeal Ressarch Ssyvics,
U.S.D.A. made the davelopmort of bulrush millst hybrids pozaible. With
the weo of hylwids, it ip cmpected thot gruin ylolds ean bs Increased very
eubstantially. The teeeding program of tho prejoch will by dirached
toward the production of hybrids amd the oxplotetiom of hybrid wigur.

B. Previous Work at ths Seruma Experiment Station.

A mmber of local and imtroduced varloties have bsen groun and
observed at the Serers Station. The moct fmpowtaxt of theso is the Zuwarungu
type introduced from Weat Africa. It has a largsr grsinm and higher yield
than the loeal types and it is preferred by the trads.

By uss of mass salection, slx opsn pollinated verletiss have bsen
developed from the Zuarungu type. Ylsld tests have showm theso veriotises,
to be higher ylelding then the lozal typos. The verieties are camewhet
variable, howsver, in rogard toc hoad typs, holght, ard presence of awns,

Therefore, additional selectlon in neoded.

At tho presont time, it 3is not knoun if any of the six warietiea
possess the fertility wvesterar gomo that is esgential for productionm of
bulrush millet hybrids, However, olever idved linss hovs boenm doveloped from
the varistioe, and testing for fortility restoratiem gonss vill bo carried
out with these inkred linss.
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C. Work Carried out in 1965.

1. The six Serere varieties were grown for seed increase and selfing
to establish inbred lines for use in the development of hybrids. The seed
increase was for the purpose of obtaining sufficient seed for wide scale
testing., Although the varieties are not entirely uniform in &11 respects,
uniformity is not too essential under the present system of agriculture in
East Africa,

2. Approximately 500 individual plants were sslfed in each of the six
varieties. Many of the plants set little or no seed under the selfing
bags, and a mmber of the bags were blown off by high winds bafore blooming

was completed. Despite such losses, selfed ssed was obtainsd from approxi-
mately 200 plants of each variety. This number should fairly well sample
the varieties, and serve as a basis for developing inbred 1lines to be used
as parenta of hybrida,

3. The eleven inbred lines developed at the Serere Station were
orossed to Tift 23 and Tift 18 oytoplasmic male cterile linss, The
resulting hybrids will be evalmated in 1966 for fertility restoration amd
general performance,

4o TFo extensive hybridization progrem was initiated in 1965, However,
the eleven Serere inbred lines were crossed to Tift 239, a dwarf wvariety
developed by G.V. Burton. Lodging is a prohlem, and reduction of height
say help to alieviate the problem,
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D. World Collection of Bulrush Millet.

The World Collection has been assembled in India and contains approxi.
mately 2,100 lines. The collection has been obtained through the courtesy
of Dr. Kenneth O. Raciile, Rockefeller Foundation, New Delhi, India. This
collection will be evaluated under the conditions of East Africa, and the
more promising material will be incorporated in the breeding program.

The India bulrush millet breeders have a well advanced hybrid breeding
program, and they have a number of promising hybrids under test. Dr. Rachie
has supplied seed of ten of the more promising India hybrids. These hybrids
will ve grown in a replicated yield trial in 1966.

Comparative grains ylelds of the bulrush millet variety,

Serere Farm Bulk, and the bulrush millet hybrid, Tift 23 x
Serere 10L/3. Serere Research Station, 1965.

! Lbs. per Acre.

Paired ! Farm Tift 23 x
Plot No. ! bulk Serere 10L/3
1 1415.7 3310.6
2 965.6 3448.5
3 1248.7 2453.9
4 1589.9 2453.9
5 1190.6 3223.4
6 1815.0 L17h.5
T 2395.8 3630.0
8 1698.8 3630.0
9 1764.2 3267.0
10 1982.0 3310.6

Mean 1606.6 3290.2
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SORGHUM

Sorghum (Sorghum vulgare) is one of the most important cereals in East

Africa, and it is the most important cereal crop in some countries, for
exemple Sudan. Although maize is preferred by many of the people of East
Africa, sorghum is the staple food of a large number of people. Sorghum
will give higher yilelds than maize under low rainfall and poor soil condi-
tions. Therefore, sorghum culture should be encouraged for such areas.

Sorghum is easy to handle as a crop, and would fit easily into mechanized
agriculture. It has a large seel, competes well with weeds, and +he shorter
types can be readily harvested with a combine. However, most of the crop is
presently harvested by hand in East Africa, so combine height is not an
essential feature. Sorghum responds well to good cultural and fertilizer
practices. With good management, 2000 pounds per acre can be expected from
the open pollinated varieties and up to 3000 pounds from hybrids.

Sorghum has some serious pests. Bilrds present a problem in some areas
and some seasons. Breeding for bird resistance has alleviated the problem to
some extent, and no doubt further progress can be made. Central shoot fly is
probably the most serious insect pest. Stem borers and aphids also cause
serious yleld reductions under scme conditions. Striga (witchwe2d) 1s the
most serious weed of sorghum.

Several diseases attack the sorghum crop in East Africa., Two smuts,
covered kernel smut and head smut, are prevalent on scme varieties. Sphacelia

disease can be a serious disease under high rainfall conditions.



Breedin; Sorphum:

A. There has been a very active and well coniucted sorghum
brecding program at the Serere Experiment Station since 1958, This
program has bren developed by Hugh Doggett of the East African Agrie
culture and Forestry Research Organization. It is not the intention
of the USAID/ARS Project to initiate a sorghum breeding program of

its own, but rather to supplement the existing program.

B. The tradional approach to sorghum improvement at the Serere
Station has been to develop pure line varieties by selection and
hybridization, and more recently by the development of hybrids. Con-
siderable progress ' as been made in yielding ability, bird resistance,
Striga resistance, and some prorress has bsen made in Central Shoot
Fly resistance. The development of hybrids have increased Yield by at

least 25 per cent,

C. Work Carried out in 1965,
1. Variety and Hybrid Improvement.
(a) Parents of existing hybrids are being improved by backcrosse
ing for such undesirable characters as excessive height, small grain,
purple straw color, and susceptibility to leaf blight. Fy rows of 119

first and second backerosses were grown in the first rains season, and
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236 Fy rows were grown in the second rains. Also, a 10«row bulk of
each cross was grown. Fiftyenine second and third backerosses were
made from the Fl rows grown in the {irst rains, and these backcrosses
were grown in the second rains. A large number of selections was made
from this material. F3 and Eh rows from the first crosses and first
backcrosses were grown in progeny row trialsy 184 of such entries were
planted in two replications in the first rains. Selections from the
best of these were i rown in a two replication screeiing trial in the

second rains,.

Since gorghum is used for human consumption in East Africa,
graln quality is an important aspect of sorghum breeding. The obe

Jective of this phase of the breeding program is to develop a medium
maturity sorghum with high -rain quality. One hundred and twenty-
five replicated progreny rows vere devoted to this work in the first

rains, and 161 replicated Progeny rows were grown in the second rains,

A program of recurrent selection, using populations incorporating
cytoplasmic male-sterility, is an important phase of the breeding program.
During the first rains, four bulk populations were grown, and selections
were made from theme Two bulks and a trial or 125 strains were grown in

the second rains.



-17-

(b) Development of new male sterile lines is essential in any
hybrid sorghum program. Seventy-two progeny rows in the first rains
and 206 in the second rains were devoted to developing new male sterile

lines to be used as parents in future hybrids.

(c) Sixty-one new sorghum hybrids were made in fhe first rains
season. They were tested in a replicated yield trial during the second
rains. Nine of these new hybrids proved to be as good as or better than
the control hybrid (if x 57), and the best hybrids yielded nearly thres

times as much as the standard variety Serena.

(d) Fifteen hybrids received from the Rockefeller Foundation,
New Delnhi, India were tested in a replicated yield trial during the
second rains. Three of these Indian hybrids yielded as much as the
standard Serere liybrids, H x 57 and H x 58. The best of the hybrids

yielded 78 per cent more than the variety Serena.

(e) The sorghum breeding program at the Serere Station is
designed to serve all the countries of East Africa, Therefore, if
the program is to be successful, it is essential that the varieties
and hybrids developed and tested at the Serere Station be t3ted at
many locations in kast Africa. In 1965, tiie most promising: varieties
and hybrids from the Serere program were tested at 37 locations
throughout Uganda, Kenya, and Tangania. The results of these trials
should be most informative regarding the adaptation of the varieties
and hybrids. Sufficient seed of seven new hybrids was produced in

1965 for regional trials in 1966.



2, Breeding for Central Shoot Fly Resistance.

Central Shoot Fly is a serious insect pest of sorghum in East
Africa. Since no economical insecticidal control is known, breeding
for resistance is a logical means of control. Some of the Serere
varieties have shown some resistance, and one approach has been to
intercross tie best of these varieities in the anticipation of concen=~
tratin: the ::enes for resistance. Namatare, a Buganda beer sorghum,
has very good resistance. Namatare has been crossed with the best
Sereru varieties with the hope of transferring its resistance to good

grain typese.

In the first rains, 75 progeny rows derived from the first
backcross of the two types of crosses were grown in three replications.
In the second rains, 11L selections from the first backcross material

were grown in three replications.

Second backcrosses to Namatare were made in the Namatare material
during the first rains. These backcrosses were grown in 275 rows for

observation and selection during the second rains,

3. Development of Tetraploid Sorghum.

The development of tetraploid grain sorghum is an important



phase of the Serere sorghum breeding program. One of the major dif=-
ficulties in developing a tetraploid grain crop is obtaining good
seed set. This difficulty has largely been overcome by erossing and
backerossing colchicinceinduced tetraploid cultivated varietiss to

S. almum, a tetraploid sorghum with jood sesd seti.

The following outline gives a swamary of the scope of the

tetraploid work in 1965:

(a) 5. almum. 87 rows grown in first rains.

(b) 1st backcross. Tetraploid grain sorghum x S. almum.
20 rows in first rains.

(¢) 2nd backcross. Tetraploid grain sorghum x S. almum.
68 rows in first rains.

(d) 3rd backeross. Tetraploid grain sorghum x 3. almum.
1302 rows in first rains, and
727 rows in second raing.

(e) Tetraploid cytoplasmic male~steriles.
18 rows in first rains, and
56 rows in second rains.

(f) Intercrosses of 3rd backcross tetraploid derivatives.
66 rows in first rains, and

135 rows in second rainas.
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(g) Autotetraploid grain sorghums for maintenance and crossing.
90 rows in first rains, and
145 rows in second rains.

(h) Seventeen tetraploid breeainz bulks were composed, prown,

and selection made within in 1965.

Lo Maintenance of Pure Lines.

Fifty-two male-sterile lines were grown together with their

correspondin: B-lines for maintenance and multiplication. These male-
sterile lines repre:ent lines from the Serere Station, United States,
and other countries. They will be used as female parents in develop=

ing new hybrids from pollinator lines developed at the Serere Station.

A varietal collection of 468 pure lines was grown for main-
tenance. This collection is fairly representative of the sorghum
varieties in existance, and it serves as a gens pool for many characters
isties. Such a collection is invaluable as source material for breeding

problems and fenetic studies,
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MAIZE GENETICS
Kitale, Kenya

Steve A. Eberhart

Maize breeding in Kenya is conducted by the Maize Research Section
8s a single coordinated progrem. TFunds for this research come from the
following sources; +the Kenya Ministry of Agriculture; the Kenye Maize
Marketing Board; the Department of Technical Cooperation, Great Britain;
the Rockefeller Foundation; and the United States Agency for International
Development and the Agricultural Research Service of the U. S. Department
of Agriculture in cooperation with E.A.A.F.R.O.

The primary contribution of the USAID-ARS/EAAFRO maize genetics re-
search is adapting breeding methods to conditions present in developing
countries and in eveluating the relative efficiencles of these methods soO
that future breeding programs can make maximum progress for the minimum
expenditure of funds. As these results become available, this information
as well as other information obtained from statistical genetic theory and
similar experimental data elsewhere is used to advise maize, sorghum and
millet breeders how to increase the effectiveness of their breeding programs.

Because the maize research in Kenyas is conducted as one coordinated
program, the contribution of any one supporting agency cannot be clearly
defined. Hence, this report will cover some of the most important aspects

of progress made by the Malze Research Section as a whole.
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The ecological conditions in Kenya require maize breeding
programs for three distinct areas. One long ralny season occurs
west of the Rift Valley and most of the malze is grown between
4600 and 7500 feet, llaize breeding for this area is done at
Kitale and Kakemega. The senior staff at Kltele consists of
the Senior Malze Research Officer, ii. N, Herrison; lalze Genetlcist,
S. A. Eberhart; Meize Breeder, F. Ogada; lalze Agronomlst, A, X,
Allan; Assietant Maize Breeders, R. Sandhu rnd B, Gichul; and
Assistant Agronomist, J. nhugambi. One assistant Malze Breeder,

B. vemalwa 18 at Kakemega. Breeding trials are also conducted at
Njoro and Endebess. East of the Qift Valley there are two relny
gecsons and two orops a year requiring medium maturity varleties
ot similer eltitudes. The breeding vork for the better rainfall
parts of thls reglon was initiated in the first ralny season this
year at Embu by C. Kagira, Halze Breeder. The drler areas of
this region require a much earller meturing melze to escepe the
drouéht. The breeding of these early maturing varletles 1s done
at Katumeni near Machakos, where Mr, E. Omolo is the assistant
maize breeder.

The results of varlety trials of the late maturing hybfids
at 34 looaﬁiona indiocetes the incressed ylelds alresdy obtalned
by the development of improved varieties and adapted hybrids
(figure 1). Kitale II 1s an improved synthetic variety dsveloped
from a loocal variety; H631 and HE21 are three-wsy and double cross

hybride developed from the local varieties; and H61l 1s a varlety
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Figure 1, Performence of Kenye Varieties snd hybride
in 1264 ot 34 locations.
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oroas betwesn Kitale II and Eouador 673 (a variety introduced
¢roa Osntral Amertca). The superiority of this latter hybrid
over 10!Aihrarmgrl varieties is even greater af‘thp higher
altitud. ) {80% at e,ood and 100% at 7,000 reet)."."

By unth of recurrent selection even further yield
\ncreasos oan be obtsined in Kitale II and %o, 878 which
should edso result in increased ylelds of the wvariety cross
hybrid. Estimates of genetic variances were obtained in the
malze gonetics research project from the plant;row recurrent
selection program in 1964, (table 1). The estimates of
increases in yield per yesr (G) are also given. A new composite
variety, Kitale Composite A (formerly Kitale IV) has been formed
by random nmating HEll. The corresponding estimates are also
given for this compoeite.

Thc observed incresse in yleld obteined after one cycle
of plant-row seliection in this population ia 3.6 owt. ver acre
or 10% which agrees vell with predicted progrews. These data
werse obtainod from two replications at three locatlions 1n 1¢65.
Seloetion will be continued in this variety and similar
increases in yield are expected each year until the genetlc
variance begine to decrease. If this progress can be msintained
fur ten years, ylelds will be doubled which ie g—greater
advance thsn achieved through hybrids in the U. 8. over the
past 30 yesars. This progress per year from reocurrent selection

18 slso much greater than obtained from any similar program
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Table 1. Estimates of genetlc parameters for three malze
varieties in 1964. '

Genetic
Parameters Kitele II Ec. 675 Kitele Comp. A
0% 10 % 4 57 ¥ 10 29X 7
o%e 14 % 19t 7 20% 9
o2 109 £ 9 o5 ¥ 8 153 £ 15
G

cwt/A. 1.7 6.1 3.4

Per cent 4 13 8
.“.02 2 - d 2 n.l.., . t " t v 1

g Oge, ¢nd og are the senetiec varlance, genotype~environ- .

mentcl intersction end experimental error variance components.
& is rn estimste of “he exnected gain per yeer Irom recurrent
gelsction.
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in the U. S. but hes been equalled in Mexico, Columbia and other
areas with varieties also having considerable genetlo variation,
Kitale Composite A will be released for commerclal production

in 1966 for farmers unable to buy H8ll. The improved variety
from each cycle of recurrent seleotion will be increased and
releesed 80 that the varlety avallable to farmers will be
improved each year.

More Centrsl American varieties have been obtained and
compéeited es Kitale Composite C. A composite of loocal varieties,
Kitale Composite B, has also been formed. Because of the
greater genetlc variation in these composites end the heterosls
between them, recurrent selection 1ls expected to produog even
better varieties and variety cross hybrids from these composites
than from Kitale II and Ec573. The selection of the method
of recurrent éeleotion to be used in these composites will
greatly effect future improvement of the varlety cross hybrids.
Hence, the results of the comparisons of the various recurrent
gelection methods 1s of great importence to the applied breeding
program in Kenya end all other developing countries.

Yield trials involving the following recurrent selection

methods were conducted in 19653
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~ Hethod Variety No. of plots
nres seleotion Kitale Composite A 300
Flant-row Kitale II 396
Plant-row Be, 573 396

Aecurrent selection
for general com-
bining ability Kitale Composite A 1000

Plent-row Kitale Composite A 2388

Reciprocal Recurrent
Selectlion Kitale II1 800

Keciprocal Reourrent
Selection Ic. 578 800

Crosses uere mede in the nurseries so that the additional |
methods will be in yield trisls in 1966 in Kitale Composite A:
81 progeny testing; and recurrent selection for generesl oombiﬂing
ability using a low ylelding and a high ylelding tester.

A further i1llustration of the effectiveness of recurrent
selection methods is provided by the spectscular progress
cchieved by apnlylng thgm ot Katumani. The Locel White variety
vas selected for esrliness but not for yield with the increases
in yleld under low rainfall end short seamsona shown in figure 2
for Katuumeni Syn. I and Syn. III but decreesed ylelds with
hi her roinfell. An early varlety, Taboran, wes introduced
froa Tanranis (originally Tavoran of the Mexican race

Salvador.
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Figure 2. Yielde of a Local White variety snd two
synthetics developed from it. (eight
environments 1963-65)
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Selections from this variety, from a local yellow variety and
from several Wisconsin hybrids wvere composited to form Ketumani
Syn. II with the resulting yleld incresses shown in fizure 3.
Kotuaani Syn IV has been subseouently developed by recurrent
aelection for yield from Syn. II. Recent results glve the
comparisons shown in teble 3, in whioch Katumenl Syn. IV has
outylelded Katumanl II by 35%. Although the recurrent
selection method used in producing Katumeni Syn. IV required
five seasons, proposed modifications should produce similar
pro.ress in the fdture in three seasons. Hence, the potential
yleld of synthetic varieties very probably can be doubled in
ten secsonsg or five yesrs ot Xatumenl elso.

The cross of Kstumani Syn. II and Syn. III elso gave
yield increases ovar the prrentsl varletles (table 4). The
couposite formed from rincdom mating the veriety croisc, Ketumenl
Syn. III x Katumsni Syn. IV, will be relecsed to f:rmers o8
Ketwieni Composite A ~n. L2 evnmected to _ive even higher
yields thzn Ketumenl IV,

Beicruse of the extremely short durstion of tie 1alns
usually occurring in the Katumeni aree, the fnod supvly 1s
usvally limited and Temine rellef 1e often necessary.
Importetions of 150,000 tons of Americen meize heve been
rejquired to sllevinte the food shortage in Xenye thils year
ot a2 cost of approximstely +11,000,000. wvhen delivered in

Xenya. The major shortage, as usuel, 1s from the reglon
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Figure 3. Yields of Taboran and an improved synthetio '
davaloned from it (eight environments 1965<85)
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Llelas tevt/eere) of laproved early meturing
Lnetle verletles,

Vorlety

short Zein 1964-65 Long Rein 1965

Ketunmenl Kompl Yo Katumeni
lawe

llean

Ketunari

Syr. I 7400 27.2 11.2
7

20.8

sotumendt ovo., XX 95,0 274 9.8 22.0
HEEREN ANt B a 28,4 22.2 18.6 21.%
KeSumpnl w0 v 34,8 c4.8 18.2 20,4
acAnTed) (imel) 11.6 20.8 5.5

—




Table 4. Y<.elds (cwt/acre) of the variety cross, perental varieties and the
S composlte formed from the variety cross of two early maturing
synthetics.

Kampil Yz Mawe Katumani
Variety Mean

1963/64 1264 1964/65 1963/64 1964 1964/65 1965

Katumant Syn. II 24.0 18.8 25,0 43.4 37.2 30.6 16.6 28.0
Katumenl Syn. III 23.2 14.5 21.8 43.4 39.0 23.8 9.8 25.0
Syn. III x Syn. II 30.0 24.2 28.6 58,8 44.6 33.0 19.4 34.0
Katumani Composite A*27.4 20.6 27.0 46.4 32.8 30.2 18.6 30.0
Rainfall (inz.) 20.4 10.6 20.8 20.1 14.6 11.5 5.3

*Katumani Jomposite A is (Katumani IV x Katumenl III) rendom mated.
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gerved by the Ketumanil breeding progreil. If the luproved
varieties developed at Ketumanl were grown by the local
faruwers using recommended agronomlc prectices, food shortages
would be extrewely rere 1rI not completely eliminsted o8
demonstrated by tlie results obtained in yield tricls In the
lon, reins in 1965 (tables & end 4). The lend wre fallow
during the previous secson but there was only 1l.5 inches

of raln. The trisl wes dry-plented so that nll_evsilable
woleture was utilized. When only 5.8 inches of roin fell
during the 19656 ~vrovin: serson, 211 nther crops in the aree
vere a complets fellure excent some of the extenslon service
cemonstretion nlots nlented in e similar menner. Thisg combin-
ation of malzs Lre=ding, wclze ~rronnay, and extansinon work
hi ve provided o lon  Lorm a lutinig wherees ennucl fonine
relief 1s only ¢ tamvnor:yry adr8ure,.

The Embu meize breeding prozrom for nedlun meturing
v:vietles 1s uetirn. coteblished uelinl thn metnods thet heve
been 95 succeseful ot itrle end Ketumenl. OJollecilons of
locel veristles Lowvs Leown woio@ 004 intro&ﬁcttﬁﬁn hewve heen
Sbteined Trow Orntrel and south americe, lnitad otrios, "no
other Africen countirles. Zecause medlum meoturity repioatios o
required in wany —cet airienn oress, © coonerctive triel hirs
been designed. w.alze bresders end egronatlets froa Tencanln,
Uzende, end Lenye heve e.reed to comduct this "visl ot 15

locstione in tis 1053/33 se.son. The triel will provide

e



Dl

information on genotype-variety intersctions., This informetion
wild be usged to decide whether severesl separate breeding procr~ms
are required or whether one coordineted progrem can produce the
necesgary medium meturing varieties and hybrids for ell of Zrst
Africa. The best varieties in thils trlal will be selected for
more extensive testing in order to form two high ylelding
composites suitable for future breeding work. The varlety
cross of these composites will be released ss the commercial
hybrid and recurrent selection will be initleted to Zive
oontinued luprovenent.

Not only has the i:alze Research Sectlion been extremely
effective in developing luproved varleties end hybrids, but
in cooperation with the extension service, they olso heve
been successful in getting the hybrid varlietles into comuercirl
production on both large scale and smell farms. Firstly, the
Yenya Seed Company in cooperstion with the laize Reseerch
Seotion hee produced the seed of this superlor product at a
reasonable cost and packaged 1t in a sulteble manner--200 1b.
bage for large scele farmers and 20 lb.'bags Tor small Tariners
at 4+18.50 and $2.10, respectively. Secondly, the extension
service has established a progrem of demonstration vlots with
the goal of heving an acre of}hybria malze nroperly grown
within walking distence éf every emaii farmer. These ore
package deals in which the farmer must egree to buy hybrid

seed, fertilizer and insectlclde and to carry out aporopriste
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agronomic practices. In return the agricultugql officers of
the extension service pive advice and superviqioq%} Lgnd
preperation and »lanting operstlons are used #s method ﬁémon-
strations end the harveet 1s used as a result démonctraﬁion.
Instend of the 35 - 50 per cent incresses in yleld expeated
due ©o superior hybrid variletles, yleld incresses of 200 to
300 per cent are nbteined from the combinetion of 1mproyed
seed cnd sgroncalc orcctices. ‘hereas, 1llttle success vas
obtained previously in getting imoroved agronoml.c practlces
ndopted, hybrid seed hae been used as o "lever".

The following fizures ;lve the approximete expension of
hybrid melze in Kenye based on past and expected production
of hybrid séed.

Approximate Acreages Grown

Year Swt. of Hybrid

geod produced

Large Scale Small- Scele
Farms Farme

1963 80 390 ' 10
1964 6,000 | 27,000 3,000
1965 14,000 - 52,000 18,000
1085 (24,000) | (55,000) (65,000)
1967 - (90,000) (100,000) (350,000)

Figures in parentheses are expected flgures.
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Seed sufficlent to plant 300,000 acres was ordered for 1966.
Even though seed production wans neerly doubled in 1965, the
demand by small scele fariers incressed so grectly that the
supply was completely inacdequate. This demonstrates (contrery
to the common supposition thet peasant fermers will not buy
hybrid seed) that given .ood quality seed of high yielding
hybrids et a reasonable price, small scale farmers will buy
and oontinue to buy 1t and nct plant second fenerstion seed.
In order‘to emilierize other Esstern Africen meize,
sorghum, end mlllet breeders vith the recent developments in
maize breeding and to help coordinete the breeding nrogreoms,
8 Malze-Sorghum-iillet ‘'orkshon Conference was held at Kitele,
Jetober 13-16. Delejates from Suden, Somzlia, Tanzenla,
Ugenda, Kenya, Zambla, lalswl, rnd Rwanda perticivated in
the conference. Interest in recurrent seclecction was stimulated
end a more extensive exchenze of breedin mrterial has
resulted frow this conference. The lleize Geneticlst elso
s#ttended a slitllcr conference in western Afrlce et Zsria,

Nigerla, October 1 - 8,



