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The ICHY T/ FG 2D Preonre . ac at samuaru, Rig-ria was
Initiatad in July 2930 with the aspoointnent of the scrghum
Breeler, Dre WoGal. Rao, followed by Che Agronomist, Dr.o (5.B.

oling, in Je tenbor but neithor of these scientists could

&}

toke up resicdence in sSanoru os the incorpation of the agree~
cent betueen LATGL LD UAU/STRC and the Nigorian Governnient
wazs dalayed until Cctober, 1000,

zhe _~FGiAD Proyra-me finally gob storted In ebruary,
i%81, with the aorrival of the conmplcete Eeam inclucing the
sntow.logist, cre Jelle Haclarlianc, The problens vere come-

pounsics in sune, 4961 with the Agronomist, vr. Boling resigaed
] 2 H

Joed

and this pousltion was not Filled wnt:l Febroery, 1933, uith
the 2.:pointront 2f Lire S.V.de Shetty. The vorghun Ureeder,
t e iAo, res_gred in June, 13283, aftur 2 canplete cropping
geasons b cohary alth .ugn als Lrogranne was continued with
yield trial evalusticn Juring the 1983 cropping ceason uncer
the quidnnces 0f vre. S.V.3. Shetiy. The current AFGHAD team

crnsists of Lhe “gronc izt ond the Untomeloglnt,

SoToum Brercding oot n

The pri ‘ary cbjcctive cf this programme is €o breed sui-
table cultivers of sarghum chab could leag towards cdevelopment
ef pruduction systens of n'gher levels of yield perfcrmance

and stebility ccrons 2 ¥ n-a of envir-naen

In thig firct sozson o since tha preeder could not take

up resi¢ence in [ rorie offorts uvarce directod tiwards develop~



ing a basis for a regional programme. Two preliminary yield
trials and a breeding nursery were planted in a number of
iocations in the region. Compared to Hyderabad, India, flower-
ing was delayed at most locations. The yield data from two
locations showed that the hybrids CSH-1, CSH-5, CSH-6 and CSH-9
and the varieties SPV-126, SPV-245, SPV-312, SPV-313, SPV-315
and SPV-470 gave higher yields. SPV-315 was particularly good
from the point of view of plant and disease aspecé and offers
scope for selection in the region. The breeding nursery was
planted at Soluba, Mali and Samaru, Nigeria. Data on flowering
and the entries were visually rated. The entries SPV=-301,
SPV-312, selection of spv—-314, SPV-315, SPV-342 and some selec—

tions in segregating generations of the crosses SPV-=104xCS 3541

and SPV-104x168 were generally goode.

1981

In the current season over 1000 lines of exotic sorghum

1ines were grown at Samaru to determine their adaptability to

the West African zones.

All the naterial from the germplasm collection at Hyderabad
were susceptible to grey leaf spot and none of this material

could be used for direct adaptatione.

A nunber of entries in the other adaptation trials showed

a low number of dead hearts, shoot fly and stem borers, The

entries were SPV-220, 55-81-SPV-315-~4-3, §5~81~5PV~315-4-2,

§5-81-SPV-315-3-1, SR-80-SPV-~142, 55-81-5PV-338-1-1. The

1eaf damage due to stem borer was ‘also assessed but this type

of damage has no relation to dead hearts or stalk tunnelling

and is essentially useless for estimating stem borer suscepti-
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bilitye.

The incidence of dead hearts, 35 days after ﬁlanting,
increase with an increase in nitrogen fertilizer and decreased
as plant populaticn increased.

Moot of the introducad sorghum lines were susceptlble to
leaf diséares ond especially ancthracrnose (Table 1). The
hybrids were highly susceﬁtible to anthracncse. Many of the
leaf discases developod after flowering and grain formation.

Two commercial hybrids, Csi-5 and CSH-6, and tuwo improved
varictieg, SPV-221 and SPV-245, were sown In 1/4 to 1/2 hectare
plots ot six locations as part of the adeaptiation trials. Data
obtained indicate potential yilelds uz to 3.4 tons per hectare
at posulations of 60,000-50,000 piants per hecteare. C3H-5 and
CSii-6 were relatively free from discases, SPV-245 snowed scme
anthracnose in Samaru; SPV=221 exhibited lodging and some long
smut besides anthrachose.

The major lesson from these bulk plot studies is that
improved cultivars ceveloped elscwhere co have a potential both
in drier areas @znd as short seasocn late planted creps in wet
sreas. If suitable cultivars exhibiting resistence to preva-
isnt pest and diverse problems are chosen and growa under
optinal population and reascnable management, yields could be
much higher. They could also furnigh the basis for the design
and developmant of cifferent cropping systems.

The exp -rimental c:atorial for selection of sultable cul-
Livars combinlng vield with insect and dissease raesistance,
acaptability, etc., comprised of:

4. uelections made at samaru from advanced breeding materials



Table 1. Entries which exhibited general resistance to the
prevalent diseases at Samaru in 1931,

Entries which exhibit general resistance to
prevalent diseases at Samaru

Experinent
Trial 1
Trial 2
Trial 3
Trial 4
Trial 5
Trial 7
Trial 9
Trial 10
Trial 11
Trial 12
Trial 12
pursery -
Chechs

SPV Hos. 99, 220 .
5PV Nos. 126, 391, 312, 313, 315, 316, M. 90411

Entries 41, 42, 49, G4 (Sclections of 8PV 314g
have traces of Anthracnose)

tions from SPV 315}

SPV Hos. 218, 229, 266, 298, 303, 338, 342, 355
entry 892-1-2

Entries 143, 144, 149 (celectians from SPV 104x
C53541). 151 {(s5¢v 1D4x163)

5PV Nos. 290, S. 461, 1139281, M96095
Eatries 2 (A6141), 11 (A. 6170), 13 (A6175)

Entries 2 (A6121), 6 (A 3666), 15 (A 7045), 17
(A62213), 18 (A62G75)

Entries 2 (B 9281), 17 (A 6001), 22 (4 6286)
gntries 23 (296AxA.964), 25 {296AxC33541)
Entries 7 (2212AxiR716), 18 (2219AxA546)

csv 4, &3V S5, 3PV Nos. 113, 141, 156, 255, 258,
259, 260, 265, 2922, 302, 305, 307, 308, 211,
321, 325, 333, 388; H163, H166; KI0411, uS$1019,
Sepon 103.2, 3PV 103-11-.1, Bthlopian Gambella
1107 and 120893 Sudan GsSA 737, 733, 766, 917
and 932 and Collection IS 82453 H.547 and 555
(3PV 104%C53541); 39623 22194, 20777 (traces
Anthracncse), 2964 and 323A.

€5H5, 506, {traces of sooty), CSi9,.

o

Hote: Most of them have some oval leaf
spotting towards maturity.



during 1980 rainy season and 1981 off-season.

2. Selections made at Samaru from segregating crosses during
1980-81 rainy season and off-season.

3. Experimental varieties and hybrids obtained from the ICRISAT
and Indian breeding programmes. '

4. Some male and female parents of released commerical hybridse

5. Breeding materials from Sidan Ethiopia and Mali.

No plant protection measures were resorted to and selection
was undef unprotected conditions. Based on critical evaluation
and integrated performance, 50 cultivars have been selected for
yield evaluation duging 1982 at various locations. A list
of the selectsd materials is presented in (Table 2) and they

will be critically evaluated in yield trials in different

reglionsa
In addition a number of selections have been retained

for growing in the breeding nursery. The F,3 of several hand

crosses were grovin. Selections were also made in early segre-

gating generations Of CrosSses.

An examination of the pedigrees of selected lines reveal
tnat CS~3541, 148/168, sCc-108, SB-1066, UCHV-2 and SPV-104
were the most commen parents entering into crop combination

of selected lines. A crossing programme has now been chalked

out with selected local materials and some of the presently

jdentified adapted typesSe

Rainfall gradually decreases from southern Guinea =

savannah to the Sahel of Northern 1atitudes in West Africae.

Sorghum yields are low and uncertain in all regions the



Table Z.

Promising sorghum line which combine yield, agronomic

-G -

deslrabllity and tolerance to pests and diseases identified
by ICRISAT/SAFGRAD Sorghum Breeding Programme in 1931.

S. Ho. Pedigree plant Type selacted
3a SEY-126 (7311 nmuatont of railny and
CS 3541) summer IeasoNs
Do Row=131 (3pPY 314; sB
1566XxUCHY 2) "
N 5pY=220 {148x2512n) n
6.  SPY-221-1 (148x5124) "
5. S5PVaw255=1 {(Is 3687xAlspuri) "
G. 52V=255~2 (148x52)
7. SPY~266 (148xTRE32) e
8. SPV=290 {C23541xycHy 2 W
9. SPV-298-1 {(GS3541x1I53924) "
10. SPVY=-301 C33541x58 1066) "
21. SPV-380 (Is 12511x3C 108-3) "
12, spy-312 (C5 3541xUCHY 2) -
13. SpPY~313 {58 106&xUCHY "
14, 5PV~314-2-1 (58 1066xUCHUV 2) “
15. SPV=314=2-2 " "
16. SPV=31l=10~1 * "
17. 58V=314=12~1=1 # u
18. SPV=315 e #
10 SPV~355-2~2 » »
2V, 59V-315~4=-1 " e
21. S58V=315-3=3 " «
22, SPV=3115.5 LY u
23. 5PV=315~4-4 " "
24, SPV=~321 {C33560xC53541) rainy season
25, SPV=338-1=2 {148x298003) "
26, SPY-342 (spPVv 25xIs2954) ralny and
sSUmRer Seasons
27. 55V-3588 (sC 108«4~8xC53541) ralny seagen
28. }=555=1 (5PV 104xC383541) "
29,  N=556-2 (SPV 104xC53541) e
30. N=5%9-1 (5PV 104x168/148) "
31, B80R-A6291 {ucHv 2 x Bulk y5S5) n



Teble 2, (Conbd.)

32,
33.
34.

35.

36.
37.
3s.
39.
40.
41.
42.
43.
44.
45.

46,
47.

48,
49,
50,

BOR-AG213
AG2866286
Sepen 103-2

M 91019-6

M 90411
M 36170
H. 166
5F 62
Gthioplan 12089
GSA 766 '
GSA ©232
470
N 547
5PV=315-5

SPV=301-1
M 36411

M 36037
M 39281
D. 82066

(s 8927xUS1rR~-139)
UCHY 2 x Bulk yS5)

(of Samaru '80
nursery)

(E3S5=1xTam 428)
(IS6948XCSA541) :

(SPV 104xCs53541)
(sB 10G6xuUcCHV 2)

(C33541x5B1066)

{IS=-12645Cx(53542)
xE351)x Group 3

(SC 108~-4~-8xCS3541)
(SC 108=4-8xCsS3541)
V2M 2BxXSPV 104)

ralny season

n

rainy and
summer seasons

"
railny season
b3 1
1"
7
n
1"
n

n

raliny and
summer seasons
at Kano

™




uncertainty factor being more towards the Northern Latitudes.
Present day cultivars and cultivation metheds are largely
traditional. There is need to enhance and stablize yield

in all latitudes.

The duration of the cultivars is much longer compared
to the duration of the effective rainy season rendering
them vulnerable to rainfall fluctuations. Hence it is
necessary to readjust the critical periods of growth together
with the amount and distribution of dry matter to suit the
assured périods of rainfall.

It is always not necessary to orient the breeding
objectives to the traditional =zones and traditional maturi-
ties. In higher rainfall areas it is more effective to
grow a short season sorghum crob towards the latter part of
the rainy season. There are already effort in this direction,
but suitable cultivars are vet to be developed. Such adjust-
ments in cropping would provide greater opportunities for
manipulation and development of productive cropping systems.

Adaptation of cultivarsy those particularly developed
in tropics, might provide a rapid means of bring about pro-
ductivity changes with built in stablility, but in so deoing
the pest and disease reaction should receive particular
attention. GLvidence is forth-coming that such cultlvars
with combine vield, food quality, resistance attributes,
standability, adaptability and stability are available.
SPV~-315 and its selections did well in dry and wet areas,
and might provide the broad genetic base on which further

improvements could be superimposed. Several other selectlons

r/'”

"
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have been identified for detailed evaluaticn.

It is possible to establish correspondence between
tast locations and Zgvolve a broad based testing mechanism
acroas latitudes ane diverse stresses which could yield
repld results.

The icentificaotion of altercod ge2notypes nceds to be
followered with studies on competetion hotween specias in

!

space and time leading towards meore productive and stable

cropning system of a different corder.

1s82

The 50 lines szlected in 1981 were evaluated furthar
in the current scason for yvield and other attributes across
a range of onvironments and planting datess The 1582 effort
iz esstentiaily a contlnuation of the adaptetional exerclse
leading to the identific:ticn of potential cultivors of
agrenemic worth for sole as well as lnter-, relay-, and
sequential Crop-ing systems.

The scedling d=oad hearts atitrlbutable to shoolt fly
and stem boger?, were lowest in §5-2, $=36 and 5~40 acress
the range of environments. A number of other entries can
pe classified as modgrately.reslstant to dead hearts included
Hed, S$-17,.3~13, S=20, &-32, L5-34, $-35, 5-37 and 5PV-245.

Fourteen cultivars were selected (Table 3) from the
1982 trials based upon yield, sgroncmic perforrance and
rolepance Lo Lnsects and disease for further evaluation in
sorghim crop production systoms. The five highest yvielding
culiivors were $-40, K-4, 5-34, $-32 =nd s-17. The Skriga

cesistent cultlvar SRR-A841 was the hlghest ylelding entry



Table 3, Promising Sorghum Selections. identifled by. ICRISAT/SAFGRAD Sorghum Breeding
Programme in 1982.

S. Noa Seiﬁﬁ:;°“/ pedigree hoanta (% Eé?gﬁt Days to 3?2%3
transformed) (cm) (kg/ha)
1, SRN-4841 oo 200 64 5467
2. $40 Bth. 12089 15.6 230 77 5089
3. K4 M 36037 27.7 180 70 4778
4. S34 Sepon 103 311 160 76 4733
(1980 nursery) X

5. 332 A 6213 39.0 170 76 4622
Ge 517 SPV-314 27.1 150 70 4589
7. $35 1 91019 26.2 190 62 4489
8. 519/20 SPV=315 27.1 150 73 4411
9. SPV=245 27.0 150 76 4300
10. 538 H 166 - 190 69 4156
11, 537 M 36170 29.6 210 81 4111
12, $10 SPV~301 28.8 150 71 4078
13. 536 M 90411 21.8 160 71 4045
14. $13 SPV=-313 27.8 140 71 3811

(418



in all trlials and, althcougnh hoa rof sced, c:uld be the baséds

of programme for braeding for Striga resistonce.

The problen

The coraticn of traditicnal cultlvars hos generally
peen rueh longer than the ducatlon of the ralilny ssoson: the
prrivids of flowering colincideu wiin cesactlisn ef caing,
Concoguantly, productiviiy risks haove boien thi re wiih greater
precabliities in yarrs wheo léte reins ceascd cremsturely.
ipinfell at the siort of the seaszn, when Farmers start

planting, 18 zlso uncertain aa? ralns 9ck astedblished anli
pr thim geazcn Grojresses.  The cultivars nase tall, vejgstative
with Icw papvest indiges end respond only 20 low populatis
and fortilley levels. Impruvencni offorts i{n tho past have
genorally koen nrientsted towards the tradltionald agrsclisa~
kle zones and broditionsl meturiecles with marginal ismprove-
~ente in cultivar yields 2nd ranagezent prasticas. Their

impact Lo d-te has ber norglinal,
Albacnative producticn systens fFor ssle and rixed
eroeps Daced on altered cuitivers, 1f cancelvad and izplesgn-

ted propecly, cculd res:ld ia the much neded lmivovenent

in preductivity and stabliity. Suitable short seessen cul-

(%3

Iyvcops wien ullE-in recitonces o6d flexibllitles for

slanting ecrees a ronjge of environ~ants sné plonting dates
cesuld he voeful Lo the gelar areas of the northi uos &n

1]

ssourod high yvield wrop grown during the pericd vhen rain~

[
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£211 is smost stoble in the nolerctely hesvy rainfall North

Guinean zone ang 23 2 Iste sown crep in the long season

neavy rainfell scuth Guinean zona. Superior short cesson

cultivares are know=n for better harvest inelcess snd better

saud pepulatien and Ffertility lewvals.

responges to iacres
They ars olss likely io ha less competlitive and amensble for

greater menipulaticns in the development of gtable and pro-

ductive cropping syotens in place of the traditicnal ones.

imresicste use and also provide

Fh

such cultivare coulsd e o

the bBasis for future isprovemsnt. I ather words, the

neat is for sn alkernstive base with wids adaptatlon ags

has heppencd in whast and rice on a gobal kasis and with

sorghum to a lirlted scale. Tne wse of short sessen sor-
gnums in place of 6-8 menkh cuvitivars ceuid lead towards
pebkter rescurce uiilization - kive, spoce ang lnputo.

The mechaniim

T enswer tha cultivar neads of such situations,

particularly in the irmeciete anntoxt, the rechanisn we

chose conprised of:
Initiel evaluatizn of a few coupercial aybrids and

(2)
varietics of Indiaz In }-~1 hectare disgnostic blocks
in a range of situations primarily to assess the
scone and prabiens of adaptation.

1§+ Sereening ©f o large number of improved tropical

typms svasilable from varicus sources - ICRIGAT cantre,
(*51?? ﬂ‘&pi@pidy -lkwﬂn; L'}“’V‘r' Vﬁ’kta, 1"1&15., etco,

in ¢iffarent agroclimatle zeonts in 2 milti-location

set up for thelr insect and cizease reac Lliens and



adaptation pgr se during 1981..Further evaluation

of a common set of selected lines during 1982 for

yield and other attributes in such a diﬁefse malti-

location sekt up across a range of planting dates.

In the implementation of this procedure, thegre vere
linitations of management, particularly under cut-station
conditions. The eliminaticn of breeding lines was drastic.
Yet, 1982 data from Marcua in Camercon (dry zone), Samaru
(moderately wet) and Mokwa (heavy rainfsll, long season)
supplemented by visual observatlons at Kano, Kadaws and
Yandev do lead us to useful conclusions. The wmechanism
tokes care, to a reasonable extent, the problems of adapta-
ticn and resulis in incorporation of durable resistances

sgainst hlgh ylelding backgrounds of wide adaptation.

The results

The problem of stem bhorers has been analysed fairly
critically and it has been possible to isclate lines with
jow deadheart percentaoges and good levels of mature plant
resistance/tolersnce that would not affect yield levels.
The shcotfly problem is limited and could be avoidede.
Tolerance levels to shootfly have also been identlfied.

Selectad lineg exhibit high level of resistance to
prevalent leaf diseases in West Africa and good tolerance
to grain moulds and grain deterioration. h

Tt has been possible to separate the high ylelding
lines from low yielding. Among the high ylelding, lines

that have wide adaptation to dry, woderstely wet and wet
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ageaﬁ scrpss & riaae of plantling Jates are discernivlie.
Thak high vields and widg zdaptaticsn could go together
rag 8lso noen eshabliched.

when cultivars brad in Indla ave introivced inte
“est Afrlies, thers Ls slight delsy in astucivy ond »
recuckion In piant helght, Thisz noads explanation. Limi-
bod shedlies with hybrics do not reflect their superioriey
over the selacted varieticz. Thisp neceds critical analvsds
s0 a3 Lo anaple dovelopzent of sultehie porents fér B
nybrid prograsme in dest &frica.

hpervationsl xiudies have boen wade on 8w cropging
systuas, sertleulsrly groundnut-sorghus and ssybian—sarghus.
Bescd on medifled cultivars, the potentlalities for studles

an new cropplng systems huve besn pointed sut.

Temadtiote futurs

The Ficst priartiy has bto ba for studies on production
tachnclogy of sew aczghums ~ perticuvlarly populstion and
farkilizar shtudies.

The nmaé oricrity should be on developrent of stebls
ang produciive cropping systems using medlfisd socgnua
sulélvars Iin plece of the traditicasl cnog. Inter-, relay-—,
an¢ soguance studies have place in different aituatloas.

Long soub in drier sress and acld and problesetic

b3

i
Xt i3 now possible to develop a planmped hyiridiza-

tles proagranso iavoliving locsl and exobic germplash.
~§ o -

Tha lnng zesion sorchumg

& paasonably criticsl study of gereplass collections



of Northeen Nigeria provides zn Insight ipto the ista

maturing corghumsz. The farafaras (CGuinea types) and the

cautatume (vellow endossorm) are ky far the best cultivars
in the reglon. & part ol the suaénian zone (latltudes
LBetween fomaru and Kano) ic virtually a melting pot 1in
that thare has been considerable natural hybridization

nalwecn farafnras caudatums, durras and broom-cprns and

s lepge nesbor of hybrid forms are discernible. The areas
suukh of Lamaru generally represent a agay ronolith of
Eafasarss {gulaea types). sole of ihe te hybrid forms

anlectsd in naoture seen to he oS good as the best gaudatums

or farafarss. Ab bost there tay be oarginal advaniages.

fver though there is conslderadble reconbipation, the vanlicle
romponents sees to covpensate in such e way that for fingl
yield, the recoxblnants zre as good &5 the bast parenisl
progonltors.  This obtervstlon nay neads furtheyr analyslc,
tlanned Aybridization netween Siverse high yleld

tyoes from gormplasm collecticns ~nd soalection under care-
Fully mlannad oeting systess shculd lesd to lzte maturing
tyees with per plost yield potential of 1502099y of qgraine.
If this could be aocenmplished, the yield levels ef sugh
celtivars =k 50,300-55,000 populatisn level could toueh

2 new high 1f thers iz an ressurce l1imicatian. Dutbt then
the ihhe%gnt rizk cus to fallure of late';aina is there

and the reswurce uvtilization with late und tell sorghums

rh

iclonta

is not cortalnly going o be ef
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borers.s Forty per cent of the dlassécted stalks in early
planted L=-1499 and 55% in L-187 had no infestation while
in latz planted plots it was 10% and 15%, respectively.
There was no correlation (r=0.33) between head yleld and
stem borer infestatlon presented as per cent interncdes
bored in either cultivar at both planting dotes.

The ztem borer infestatlion at harvest in the various
pest nurseries was lowesk in ICRISAT Sudan Hursery where
17% of the dissected plants were infested, 12% of the inter-
nades bored and 0.2 stem borers/plant. It was slightly
higher in ICRISAT fligeria Nursery where 35% of the plants
wera Infested, 27% internodes bored and 0.6 stem borers/
plant. Russeola was the most important borer in these
nurserles. Infestation in the International Stem Borer
Kursery was very high; 82% of the dissected stalks were

infested, 55% interncdes bored and 2.0 stem borers/plant.

Busseola accounted for 85% of the borers in this nursery

with Aclgona making up the remainder.

Jtem borer infestation in the International Sorghum
Stem Borer Hursery, presented as % tunnel langth, ranged
from a 1ow of 28% In L-187 to 64% in 18-18633. The highest
ylelding cultivars IS-10711 (5873), 15-18427 (457 g) and

IS=-1044 (333 g) had stem borer infestations of 43, 48, and

55%, respectively.
In the ICRISAT 5udan Nursery entries 5-%5 and 5--42 had

the highest infestation of 55 and 62% buk also had the

highest yield.

Infestation In the ICRISAT Higerla Nursery ranged from

11-41%, Entrles 363+.7913 and Soba-8 had lowest infestation
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{11%) and 5?5-—7933 had highest infestation of 41%.

A nunber of sorghum head bugs were collzcted in this
first season and can be, tentatively, placed into 4 families
and 14 specles.(Table ¥). The mosi common bug was Eucy-
stylus sp. which accounts for st least B0% of the mirids.
The mirids accounted for about 80% of the bugs collected.
Iwo spp. of Lydgaeus accounted for most of the Lygaeldae and
although most visible on the sreghum head they make up a
small proprotlon of the bugs collected. Very few bysdercus
spp. were collected fram the sorghum heads. The importance
of the two specles of predatory corefds (Clarigralla spp.)
at this time iz unknown but thair unmbers are greater than
the pentatomids and aearly equal to the Lygaeids. The
highest numbers of hesd bugs were collected from the Inter—
national meterial with compact heads although bugs were also
collected from the local materials, L-187 with semi-compact

haads, and L-1499 with open heads,

Table §. Tentative number of sorghum head bug specles
collected at Samarv In 1981.

. Ho. |
Family species Commenks
Wiridae G% Gurystylus sp. most common
Lygasidae 3 two Lygaeus sppe.
% .
Pentatomidae | 3 .
Coreidae 2 both Clavigralla spp.

A number of beetles were also collected from sorghum
heads belonging to Chrysomelidae, Curculionldas, Scarabaeidae

and Meloidae as well as a few hymenopteran parsites and

Illll.llllllllllIlIIIIIIIIIIlIlIIIlIIIl-----::—————————————————~;




lepidopteran larvae. Two Sorghum Shootfly Nurseries were
conducted at Samaru, Internationczl (;SS?H) and preliminary
(PSSPR). In ISSFH dead hearts on méin stam ranged from
38-83%. The lowest number of Jead hearts was in PSP 14438
and had a yield of 129 g. The hiéhest yiald was obtained
in PSP 14103 (668 g) and PSP 12545 (474 g} but they still
had dead hearts counts of 51 and 52%, respectively. 1In
PESEN the dead heart counts ranged from 28~86%, the local
having the highest number. The lowest number of dead hearts
was in PSF 14523 which yielded 52 9« The blghest yielding
entrles were PSP 12545 (455 gq) angd PSP 14103 (433 g), the
same entries és in ISSFN, and they had 40 and 68% dead
hearts in the main stewm. -

as82

The research in this year was directed towards the
problem of relating stem borer damage to grain yield in
both sorghum and millet. Large plot of three cultivars of
millet; nigerian Composlte, Ex~fornu and Farmer f.ocal, and
three cultivars of sorghum; S-18, BES, and X-5, on two
planting date for stem borer obhservation,

Populatlion studies were continu=sd on 50rghum head bug
where a large plant of S-18 sorghum was sampled weekly to
record numbar of adults, number of nymphs and the species
complex.

A nupber of local snd International Insect Pest Nurseries
were also conducted during this cropping season.

Hillet cultivars, Wigerian Composite, Cx-Gornu and Parmer

Local, planted in mid-June hnd lower stem borer attack {50~

.




80% infestation and B-~10% internodes hored at haxveét} than
the seme cultivars planted in mid-July (190% infestation and
60% internodes boéad?. Rigerlan Cosposite was more suscap-
tible to stem borers atitack than the other two cultivars.
Gradn welight was decreased from 20% in Higeriaen Conposite o
0% in Pacmer Local while the welight of 1000 seada was
decressed in Wlgerien Composite angd Ex~Borau but increasad
in Parmaes Lecal by the lake planking. According to the date
presenied here the best time plant millaet cultivars for stem
borer ayalvation by nestural populations would be sarly July.

aAcigona Infestatlon in the Millet Greading Millet stem
Borer Hucsery varied from 93-100%, average Infastation was
8%%. Internodes bored varied frono 47-75%, mean 53%. The.
thrze entries INUB-22, INMB-46 and 1:78-37 had the lowest.
infastution Rating and their arsin w2ight wia pear khe plot J
average. INMB-12 had the highest grain yileld of 1115 gm but
i1k racked ITih cut of 31 entries as far as the stem borar
waz concernnd. The same msterials in the Millat vield vrizls
had lower infestation, 43-85% and mean of 5%y ang lowar
intzrnodes bored, 7-31% and mean of 23%, The entriee RMDC,
INuB-d, TiM3~-12, IXMP=75, INNB~36, INHMS~49, 1uMB=71, INMB=-31,
INMB-1] and IuME~53 had low stem borer rating but only IN®D-
46, XMIC znd I¥ME-31 had low rating in both the Zntomology
Trial and Millet Yield vrials,

Sorghum cultivars, 218, B2S and K-35, plantad in mid-
Jung hed Busssola infeststion varying from 10~10% at harvest
wlth 4-7% of the internodes bored while in the mid-July

planting infestation ranged from S0-80% and 6-25% of the
\



internodes were bored. The late planting dacreased both
grain welght per head and the weiqght of 1000 seeds for all
cultivars. All three cultivars were egually susceptible

to stem borer attack thrauqhout the observstion period.
Graln uweight per head in cultivar 5-18 was decrzased only
after $0% of the internodes were bored while in the other
cultivars, K«5, L-187, and L-1499 the results wvere varlable
but are Indications that thrashold value may =2lzo he 50%
internocdes bored. The Index of Infestation was uszed to
correlate étem Eorer infestation with arain weight per head

and welght of 1000 sesds. It showed better correlation for

Busseola infestation in sorghum than for Acigona infestation

in millet. The dake here for sorghum indlcates thabt planting
in early July can have high Busseola Infestniion but only
by the third generatlon.

Bussaopla infestation in the Sorghum greeding Sorghum
Stem Borer Rursery ranged from 13-92%, mean of 44%, while
internodes bored varied from 3-29%, mean of 11%. The entrles
£-8 and K=2 had the lowest stem borer rating but grain yield
was below the average for the nursery. The same materisal in
Zorghum Yield Trials had higher infestation, ranged from
37-100% and mean of 70%, and higher number of internodes
bored, varled from 7-50% and an average of 23%. The entries,
5~18, 8«4, K-1, 8~3, ¥K-2, $-41, 3-44 and 5~6 had the lowest
stem borer rating in thesg trisls. oOnly K-2 and S—éi had
low rating in both the Oniomology Trial and Sorghum Yield
FTrial.

Stem Borer Infecstatisn In the test African Sorchum
Yield Trial ranged from 47-100%, mean of 73%, and interncdes

bored varied frem 12-48%, mean of 25%. The entry SUCE
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36:80/70 had the lowest stem borer rating while the triga

resistant entry, SaR-4841, hed the highest stem borer rating,

Gtem borer infestation in the Internabtional Seorghum Ltem
Bocer Nursery varied from 37-90%, mean of 66%, and intecrnodes
bored ranged from 9-42%, mean of 22%. The entries pPR-8294,
P5-8258, and PE-82B1 had the lowost stem borer rating and
grain welght waz near ihe average for the nursary.

The Germplasm collected by the join ICRISAT/IAR team to
Rorth fLastern Higeria in 1981 was grown at Saparu for
observation. 3Stem borer infeststion was very high with 190
of the 195 entries having 109% infestation and no entry was
uncer 20%, the mean of 480%. The hest entriss were 3-155, -
S5=157 and 3-15%,

Total head bug population numbers collected from a
medium duration sorghum (5-18) resched their maxioum five
weeks after the boot stage, 130 adults and 750 inmatures
per sample of hgads, after which there wss a sharp daclina-
in théir nunbkers in the final twe weeks. Fourteen spaciss
of head bugs were tentstively idantified aguin this year
with new species haigg added Lo the list., five spacies of
Birldae accounted for 86% of the total adults collected and
in the 5th week 2 specics one of which has been tantatively
ldentifird 2s Calocoris s»p. accounted fbr 71% of total
adults collected on that day. Another.gpecles continved to
bulld up for the First six weeks and then declined slightly
ian the final wesk. Two 6ther species reached their peak in
the 3rd week snd then declined ro twir lowest number in the

fifth waek after which thare was a slight increase in the

finnal two weeks,
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Main stem dead hearts in the International Sorghum
5hoot Fly Nursery ranged from 26-66%, mean of 43%. The
best entries with under 30% dead hearts were I8~-4663, PB=-
21318, PB-14103 and IS-5484.

1983

The major emphasis this season was on estimating stem
borer damage in sorghum and relating it to grain yield and
continued population s;udies on sorghum head bugs. A
number ©of Local and International Pest Nurserlies were also
carried out.

Sorghum Stem Borer: The effect of time of infestation by

gorghum stem borer, Busseola fusca, on grain yield was

1nvestiga£ed during the current year. A new method for
evaluating stem borer damage was devised which is based
upon visual estimation of stem borer damage in three parts
of the stalkj lower half, upper half and the peduncle.

The stalk is dissected and damage estimated in each part

on a basis of 0-10, a stalk with 100% damage would have a

total damage rating of 303 10 in the lower half, 10 in the
upper half and 10 in the peduncle.

Five hundfed plants in each of three sorghum cultivars,
S=18, K=4, and L1499, were marked 45 days after planting
and then once a week until harvest each plant was checked
for stem borer infestation. At harvest the number of nodes
and internodes bored, visual estimation of damage and grailn
welght for each plant was recorded.

The visual estimation of damage (damage rating) proved

to be as efficient as per cent tunnelling or per cent inter-
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nodeas hg:ad'in,estimating stem borer daﬁage aven though the
correlation between the dsmege rating and graln Yield par
head was low for all parts of the stalk (Table 2). The
damage ratiag in aﬁa upper half provided the highest cor-
relation and the slope of regression line was the highest,
greatest change in grain weight per change in damage rating.

A high correlation was obtained betwsan tilme of infesta-

' Xion and grain welght pse hesd (teble ). There aprears to
‘ he a criticsl time when stem borer infestation can have high
i impact on grain weight per head., This time lg areund boot
‘ formatlon and flowering afier which thare is no effect on
grain yield. The greatest change in yisld was observed in
the local improved (L-1499) sorghum. This cul tivars{long
sSeagon) was recorded as being lnfested sbout 3-4 weaks
I ' before flowering while ths othar Lm cultivars {(shorty
' season} werg recordsd as heling infested 1-? weeks bufor
Flowering where change in yield 1oss with time of infogtation
wWas much lower. It gay be possible Lf these cultlivars were
infestaed sbout 3-4 weeks before flowering the change in yield
lode would also have bzen higher.
There s no relationship between time of Lnfestseion and
skem borar damags, and, there ls no corralatlen botween
y dnpage a2nd gr&in yiefﬁ. & oplant infested after flowering
F' {(whan yield 1oss 1s minimal) can have grecter damage than
plant infested before hoot formztion (when yield loss is
magimell)s Therefore, any stem borec raking system can only
‘ tell how susceptible that cultivar is te atem borars.

I It 1s recommended that the visual rating system devised

;—




Table ®., Correlation ccefficient (r), slope (m) and
Y-intercept (b) of the regression line between the
damage rating and grain welght per head for three
sorghun cultivars,

Cultivar r m b
S=1,8 lover -0.51 -2.2 7.1
upper -0.91 -3.9 - 7681
peduncle Ny &) -l 69,1
K~4 lower ~0ads- - =1.7 61.9
upper ~0.81 —2e3 62.1
peduncle -0.22 ~D.4 56.0
L-=149% lover -0e59 -1lad 63.5
upper -0.46 ~Ja7 58.6
neduncle -0a75 —2a2 672

faple 6. Correlaticn coefficient (r), slcpe (m)
and Y-intercept (b) of the regression line between
time of infestation and grain weight per head
for three sorghum cultivarse -

Cultivar r m b
5=18 0.99 : CP | 2244
K—& 0.94 4;-7 22.7
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 herm.ba-u5ed to score stem borer damage as it is faster.and

leése expensive and would be poscible to evaluate more
material in a qgiven vear.

Sorghum Head Bug: ‘iwo sorghum cultivars were samples
weekly from boot formation to harvest o £ecord numbar of
haad. bugs (species, adults and 1&matur&3). A selacted
nuabsr of sorghunm heads were coverad by tergal cloth bags
ko exclude all bead buge to datermine damage caused by
haad bugs,

The weekly total head bugs collected in 1583 were
similer to the numbar collected in 1982 excent that number

of adults collected was higher and numbar of Ilmmatures

© - lower. Adult head bugs reached g peak in the thirg week

(303 adults) and dropped to low nuabor (7 adults) by the
Sth wesk in 3-18 sorghum planted garly July. The low
nuaber of adulis continued on 5-18 plantad in latn July
(Table ). The immatures showed two peaks, one in the Sth
week in the garly planted sorghum and In the Gth week of
late planted sorghum (9th week overall).

The species composition on 5-18 in 1982 waos zimilar to

that observed in 1982, Campylonua sg 1 (23%) Campylomms sp

2 (6%) and Durystylus (63%) were the most abundant bugs

collectad. -Both Csmpylomna spp omcur early as the head
energed from the book and reached the highest nusber in the

<nd and 3rd weeks. Campylomme sp 1 retained high pumbkers

frem the 2nd to 5th weeks in 1983 whilé in 1982 the numbers:
reached a peak In the 3rd week and than dropped in the 4th

weeke Eurystylus sp reachad a peak very guickly in 1983

5;—




Table $. The weekly distribution of head bug specises collected
in 1982 and 1933 from S~18 sorghum at Samaru, Nigeria.

Species
Date Campylomma Campylomma Eurystylus Sp  Sp Tetal Total
SPe 1 Spe 2 sp 1 2 adults Lmma-
tures
1982 )

2/9 1 7 0 3 9 28 2
16/9 7 12 5 4 15 53 3
2479 30 186 25 11 10 106 18

1/10 10 3 23 1 9 83 243

8/10 2 5 53 20 35 136 725
14710 4 2 38 23 11 92 z343
19/10 4 3 8 is 4 38 97
Total 58 50 ' 1587 90 93 536 1421

1983
23/% 5 1 0 0 0 B 0
30/9 33 11 7 2 3 &4 180

7/10 48 15 233 3 13 - 303 180
14/10 18 9 122 3 18 159 383
21/10 27 b2 59 0 0 109 439
28/10 i6 2 7 - 2 1 27 161

4/11 6 0 i1 - 0 Q 21 61
11/11 5 0 4 0 0 15 161
18711 3 0 7 ¥ 3] 16 303
25/11 5 0 1 e 0 7 35

2742 g 0 1 o 0 1 1
Total 166 47 462 10 s " 730 1736
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and by 3rd week accounted for 59% of all adults collected -
and continued at bigh level until the 5th week when thay
dropped to low level which was retained into the late
planted sorghum. The same genersl pattern was observed in

1982 were BEurystylus had 3 high aumber from the 3rd to 6th

week but reached a peak in the Sth week (Table q).

Tha main difference between 1982 and 1983 occurs in Sp
1 and 5p 2. These two species in 1982 accounted for 35%
of all adulis while in 1983 they acesunted for only 6% of
the adults. Sp 1 was found in very low numbers throughout
the collecting period in 1983, never more than 2 or 3 adults
per week, whlle in 1982 this species lncreased slowly
throughout the collecting period and by the Gth week acco=
unted for 25% of the adults con that week, S5p 2 reached a
peak in the third week but then dropped in the following
week and after the 6th week none were collected in 1983,
In total $p 2 accounted for only 5% of the adulks in 1083
while in 1382 accounted for 18% of the adults.

The various beetles found in high numbers in 1982,
especially the weevils, were nearly absent in 1983. The
low rainfdll and extended drought pericds in 1983 could
have changed the abundance of the insects.

Both adult and immature head bugs reached the highezst
numbers in tha 6th week after head emergence on the long
season open head L~1499 sorghum which was planted in early
July. The number of adult and immature head bugs collected
from this open head sorghum was nearly egual to those col—
lected on the compact head sorghum durlng the same period

(Table P)a
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The specles composition on L-1459% was similar to that

chbaarved on 5-18 with Camayleama sp 1 (149) and Eurystylus

sp (66%) tho maest abundank, Campylomea zp 1 ity ine

creusad in aumbere bhroughont the collecting perisd while

Burystylus sp reached the highest number 1n the Sth weeks

whan 78% of all Burystylus were collected ang then dropped
in the £inal waek to 83 (Table ).
The overal population numbers of head bugs at Kano was

lover than at Samaru but showed the zamo general pattern,

-

adult peak In ths 4bh week and immature posk in the Sth
wiek, Tho nuﬁbar‘cf‘hzaﬁ Bugs collected from 5-18 was
higher than those coliected from Ked (Table Q).

The spacles cowpocrition st Keno was simliar to that
vbserved ak ﬁamaru'glthbugh thae abundance of various zpescles
was quite differznis Campylopms sz 1 {(36% on 5«18 angd 47%
on K-4), Eurystylus {(28%) and sp 3 (24% on $-18 2nd 20% on

K-2) were the most comacn Species colleetad.

Inszect Pest Hurseries: In tho 1983 season the Internaticnal
Sorgnum Shodt FLy Mursery (I$e€n), The Intornaticnsl Sarghum
Midge nursery (ISMH and Sorghum Sreeding sorghum Stem Borer
Nursery {(S533BH) were conducted at Samasru.

{33 International Sorghum Shoot Fly Nursery (ISSPs)

The levels of shoot fly infestatlion was vary low ranging
from 0=-27%, mean of 10%. The germination was poor with
plants al all stages of development after 30 days, from 10
leaves Lo 2 leaves and the wholae trial was pearly abandoned.
The trial was not harvested os most of the ontries did nok

flover because of the early cessation of the rajns. The most
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Table Q. The weekly distributien of head bugs spacies collected
in 1%33 from L-14%9 sorghum at Samaru, Nigeria.

Specles :

Date Campylomma Campylomma IEurystylus Sp Sp Total zzgii

Spe 1 Spe 2 sp 1 2 adults tures
14710 1 i 1] 0 Q 3 2
21/20 1 1 D 0 3} 5 5
28/10 1 1 3 2 0 6 .14
4/11 3 0 6 o O 14 44
41/11 3 0 3 0 0 1 436
16711 8 0 79 0 0 93 637
25711 7 0 8 0 O 20 142
2/12 0 0 1 0 a 3 2
Total 21 3 100 2 L 155 1252

Table 2. The weekly distribution of head bug species collected
from S-18 and K-4 sorghun at Kano, Nigeria in 1583,

Speclies

Date - L Total

Campylomma Campylomma Eurystylus Sp SED SpEisRl  iloma-

Spe 1 SPe 2 She 1 2 5 adults tures

S5-~18
20/9 - - - - - - - -
21/9 2 4 0 G 0 10 18 3
4730 18 5 5 1 3 16 47 2
11/10 31 2 16 0 0 22 76 196
19710 13 1 24 0 0 5 46 3438
23/10 25 3 22 a 0 G 59 325
1/11 - - ~ - - - ~
Total B89 15 68 T 3 T 246 872
k=4
20/9 - - - - - - - -
27/9 3 1 i O D 11 16 g
4710 16 4 7 0 0 7 29 5
11/10 24 2 17 0 0 14 44 144
16/10 10 2 15 0 0 1 33 207
23/10 32 1 6 0 O 1 45 104
1/11 - - - - - - - -
Total 75 10 a6 T 0 34 167 46




resistant culktivars vere IS 4663, IS 22121, PS 14093 aand

PE 2112 with no dead nearts; Tho mozt susceptible entries
ware IS 16557, local CSH-1 and Is 18551 with 29, 24, 25,
angd 27% infestatlon, cespectively,
(11} The Internationzl Serghum Midge Nursery (ISSHN)

The crop establichment was fair in thlis nuraery but
could have haen much bketiter If there was more seaed. The

level of midge at domaru is very low in most years and

, ‘
ghls year wasz no excaption. Eleven of twenty-£five antéﬁes

in the nursery had no Infestation. The highaest infestaow-
tion was 3.5% In IS 8711, 1.4% in I8 19474 and 1.12 4in Tay
2566. The otheg eleven entrics had less than 1% Infestation,
(111) Sorghum sreeding Sorghum Stem Sorer Nursery (SBSSay)
fh& exop establishrent was batker in this nursary
because large anount of sead but the field was uneven and
some plants wers affected by the drought perf{cds. Tome
entries did nok% flower, especially lnng sesson entries from
IAR Sorghum 8ceaxder, because of ths carly cessation of the
rains. The entrles with the lowest stem horer de@age.gééé
8~32, K5V=11, KSV-15; 5=-20 and 5~10 all hac & total damage

rating «f leszs than 7.




Agronomy Programme

buring 1981, the then agronomist Dr. M. B. Boling prior
to his resignation had initlated some agronomic work oriented
towards collection of local sorghum and millet germplasm
samples and on studles to determine the relative response of
these cultivars to crop density and nitrogen levels. A total
of 90 millet and 128 sorghum germplasm samples were collected
from local markets and farmers in northern Nigerla during the
three collection trips. These samples were later given to
the national programe and to ICRISAT Center for evaluation.

In the agronomic field studies continued by the ICRISAT =~
millet breeder (after the agronomist's departure), it was
noted that none of six agronomic characteristics measured
(days to flower, plant height, ear length, ear weight/ha, ear
number/ha, downy mildew incidence) was the cultivar X N~level
interaction significant. Differences in responseg between
local and newly developed cultivars to 20, 40, 80 kg of N/ha
were not significant. Except for downy mildew disease inci-
dence, intra row plant 3paclpg did not seem important in
selecting for the six agronomic plant_cﬁaracteristics. As 1in
the mlilet varliety X N-=level fg;ﬁikizer étqu, grain yield
was not measured because of severe bird damage.

1983 Programme

A full fledged agronomy programme was inltiated during
1983 after the arrival of Dr. S. V. R. Shetty from ICRISAT
Center. The programme slnce then has embraced the Cropping

Systems research methoglolegy. The overall objective of the
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programme has been to develop improved sorghum based farming

gystems whlch would result &n increased ylelds and morg stable
productlon.

Tha major apprioach considared is to exntend Croapping from
tha onset of rains to as far as poasible into post rainy
season by the efficlent utilization of rasources. wWe belleve
that considering the resource base of Sudan and Guinean
regiona of wost Africa thore exiats grast potential to improve
the existing systems and also to develop alternative produc-
tion asystems based on altered and improved sorghum cultivars,
so that the!) system as a whole becomes more productiva, stable
and profitable, ICRISAT - 2orghum breedlng programme in
Nigerin has to a limited extent deponstrated that the use of
improved short ssason sorghums in place of traditlonal 150
180 daya sorghums could lead towsrds better resource (physieal,
biological and soclio-economic) utilization (Flg. 1). During
this first year of the Programme the emphazls therefore was
to evaluate and solect such appropriate serghum cultlivars with
wide adaptation which could form basis for designing possible
alternakive systems for different growing conditiens across
sorghum belts of HWest Africa., Pleld trials were aléo conduckad
to develop principles o optimise productivity of these improved
cultivars by considering such agronomic factérs 88 cro donsity
and crop nutrition. Croppling systams'reaearch to examine the
performance of zome potenilal ganatyﬁqs under various mixed
cropping systems and to explore the possibilitles of designing

alternative productive cropplng systems was also initiatad

during the year.
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Genotype Evaluation

A number of improved tropical sorghum genotypes ﬁade
avallable from ICRISAT and national breeding programmes were
evaluated at different locations of northern Nigeria. Most
of the locations received only about 60% of normal rainfall,
Samaru receiving only 617 mm (normal 1087 mm). Because of
sudden cessation of rains during September most of the tradi-
tional and local improved Sorghums failéd to produce grailns
while a number of ICRISAT's early maturing genotypes performed
well.

The performance of some of the selected materials as
agalnst the local checks are summarised in Table 10. Geno-
types such as 534, 520, K4, S35, and BES outylelded the local
checks. Most of these high ylelding materiéls are photoinsen—.
sitive, early maturing (about 70 days to flo@ering), and short
statured (less than 2 m in height). Further, the grain guality
of these genotypes did not seem inferior to that of locals as
there was no severe disease incidence. Though the rainfall
during 1983 was abnormal these selected materisls should form
a basis for future sorghum improvement programmes. Genotypes
such as 534 (which was the highest ylelder at Samaru), $35,

520 and K4 will be considered in designing and developing alter-
native more productive cropping systems to replace the tradi-

tional systems which are based mainly on late maturing sorghums.

AGRONOMY OF ALTERED SORGHUM GENOTYPES

Genotypeé X Crop Density Study

The recommended plant population for the local sorghums in

Nigeria is about 50,000 plants/ha. We believe that for early
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' maturing short staturad varieties such recommendation may
have to be revisad., 7To exsmine the regponse of sone of these
altered aenolypes to vacying levels of crop density fleld
trials wore conducted ct Samacu and Kano. The gqanatypas ware
grouped into I categorles: Local, Local Improved (tall and
late maturing) and Altered (short and early maturing) for this
azudy.

At both Samary and Xano the graln yialds ware alaniflicantly
increased by incressdng crop density upte 75,000 plants per
hectare in all the qonotypes. Buk while in locsl and local
improvad thas grain ylalds tend to reach the optimum at 75,000
plants par hedtars, the altored genotypas showed an inareasing
trend as the crop density was furthsr incressod (Pig 2).

At both Samaru and Kano the altered genotypes (334, 520,
335) out yielded tho local and local improved at all density
levels and further these cultivars responded bekker at higher
crop densitye.

Studies will be conkinued to aonfirm the results that the
short, early maturing materisls required higher srop density
to produce optimum yields,.

Senotypes  Rate of M-fertilismer Utudy

sxperinents wers conductad to investigate the response of

sorghum genotypes to different rates of nitrogen fertiligar
and to study the differential response of aome garly maturing
genotypes to varying lavels of feritility. Tho same three sets
ef genotypes Included in denzity X genotypas studies were eva-
luated under four levels of n~fertility (0, 35, 70 and 105 kg/

ha)s A blanket application of 40 kg each of £,08% and K20 per
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hectare was given prior to sowlng. The nitrogen fertiliza-
tion was applied in three split doses at 3, 6, and 9 weeks
after sowiling.

Fig. 3 shows the response of these cultivars to different
levels of N-ferﬁility at Samaru (Guinean zone) and Kano (Sudan
zone). At Samaru, graln ylelds were significantly Increased
due to higher nitrogen fertility in both lmproved and altered
genotypes. But in local there was no increase in grain ylelds
and in fact higher rates resulted in declining ylelds, This
was mainly due to excessive vegetative growth during the
initial part of the season and severe molsture gtress during
flowering because of sudden cessation of rains during this
critical stage of crop growth.

While the improved genotypes showed response only upto
70 kg N/ha the altered early maturing materials showed an
increasing trend in grain ylelds even at 105 kg N/ha. This
was malnly because the lmproved late maturing materials suf=
fered moisture stress during grain filling stage while the
early maturing materials escaped the drought. The results
indicate that the early maturing, short sorghum genotypes
respond better to higher fertility and the optimum fertility
rate for these genotypes can be higher than that recommended
for tall late maturing types. Further studies are planned to
determine sﬁch optlimum rates.

There was no significant response to N-fertility at Kano
because of severe drought resulting in very poor yields, How=
ever, the early maturing cultivars did perform better than

other genotypes even under drought conditions,
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Observations on incidence of sorghum stem borer (Busseola

fusca) and Striga hermontheca were recorded in both Density

and Fertility trlals. While crop density levels showed no
signiflcant trend in relation to stem borer damage, higher
fertlility plots showed greater stem borer damage. Striga
Counts were lower in higher fertility levels.

Improved Cropping Systems wlith Altered Genotypes

The traditional Cropping Systems based mainly on 160-180
day sorghums are both unstable and less producgive in terms of
resource utillzation. Early to medium maturing genotypes if
incorporated to the existing mixed cropping systems could
result in more productive and stable production, We conducted
a series of trials utilising some selected early maturing
sorghum genotypes to examine thelr performance under mixed and
relay cropping systems. Some of the alternative cropping
systems included for mixed cropping studies are indicated in
Tige 4 indicating the crop duration and the time of planting
in relation to reainfall.

Sorghum/Millet Intercropping

An experiment to examine the performance of some improved
Sorghum denotypes under intercroppling with millet was conducted
at Samaru during 1583 rainy seascon. Millet was planted after
first rains (last week of May) while sorghums were planted in
between millet rows (in alternate rows) after about 3 weeks of
millet planting, a system traditionally practiced in West
Africa. Tablell summarises the performance of these short
season materials in comparison with that of local sorghum.

Barly maturing high yieldling genotypes 534 performed well both

-



Groundnyt

Q_Q'Q—Q—Q—Q—Q—Q_O_Q_Q_Q_Q_Q_Q_D
mm

e&ea 906&6 GAQA 189 o. 8&&0 Qa‘e SorghUm
MiTlet sdaals o (b sy Wy RTINS

Samaru
1000 mm

aaaaaeaoageeaeeeSwWW
Groundnut o000 n 0

Q000 D000 oon 000

Q) () 99980909986980&9
Millet &L W b Wy W w b U

Uy
L or
Maize or Locai Sorghum ?

Sorghum

%&%n[ _ ‘ LR QREORQQ YO0
Groundnut 290 0009 o

Sorghum
00 o0 o Q000
Maize ?
q_—__-__._.-__-________..__ — — ey
Rainfali g
- |
{ T T T T T —
Mar Apr May June July Aug Sept Oct Nov Dec J

Flg 4.



Table 11.

Performance of some improvéd scr
under Sole and Intercropping with Miliet,

ghum genotypes
Samaru, 13983,

Sorghum Yield kg/ha

Genotype Sole Intercrop " Sorghum Millet Total
o LER LER LER
520 1859 769 - 0.42 0.80 1.22
s34 2584 1202 ' 0.51 0.86 1.37
. 835 2540 1060 0.42 0.81 1.23
S40 2119 1042 0449 0.88 1,37
KSva11 3103 1192 0.39 0.90 1429
Local 827 508 0.60 0.69 1,29
S. Em. 214 ' |
LSD at 5% 607
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urddar acle and Intercroppinge Censtypes S20 and K3Y41 whilch
are short stakured performed wall umider £0le but goprly under
inﬁercropglng‘malnly'h@causm of savere conmpetlition offered Wy
millet. |

The grawth of millel under intercropping with sorghums was®
vigorous bagauvse of its esrly planting resulting in sinfcum
reduction in yleldse Only local sergbum offered some competion
reducing nillet LER to D.63. Sorghum LIRS wire pior boczuse of
extra competition axerted by already growing miliet JHowever,
Both grain yisldsy and Len valuss cloarly indicate thab warly
maturing improvesd scrghul gonotypsa performad bottar ﬁﬁﬁn tho
local corghum shich suffered hesvily becauss of moisture
gtrecs. Similar trend was obzerved in the trisl eonducked at
Bano though the yiald lawvels et Kane were very iow bedeusm of

droughta.

Sorchun/croundnut Interciosping
In ansther iamtercropping experiment st Ssmacu the same
Improvad sorghum genstypss were avaluated under Interczopping
with g:uﬁnﬁﬁuta. Groundnut was plantsd 2 waalls prics to
sorghums to provide an initial compatition free start to grounds
nuts. Socghum ganstypes were planked in between alrgady eotas
blizhed groundnuts in alternate £ows. %asxa‘zz summarises bha
performance of the improved Jorghum genotypes in worpaclson
with the loczl sorghum. High ylelding genciypas such as Ksvii,
534y and #35 performed equally wall undar intercza§p{ng. Local
sorghun performed poorly under sole system bub produssed 0% of

1tn yield in intercropping. However, bocause of gevere
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rerformance of some fwproved Sorghum genotypes

Table 12,
under intercropping with groundnut, Samaru, 1903.
Grain Yiald ka/ha
Genotypen Sole Intercrop Sorghum COroundnut  Total
LER LER LER
520 14€0 744 0.354 Ca54 1.08
534 2122 7 2469 070 (£ 1413
538 1447 058 G, 70 .52 1.22
540 1195 737 G54 Ceb% D95
KSv-il 1746 1106 0466 Q5D 1.16
Lecal 1004 719 Gs7C Le36 1.06
LSk at 5% 703
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computition offered hy local aoeghum the asgoclated graundnut

wauld produse only 362 of its sole crop yislds. uwlth the
improved sorghum genolypes in goberasl, the groundnut produced
1ts ncrmal growth withous subistantial reducilon in its ewpeztad
yieldsa |

gith ﬁiﬁgltanacun.plan&ings qroundant iz knpwn.to.bn SUSCHD-
tible for coapetltian pvh becauss of stegoering planting dates
grounsnot dig not suffer much particulacly with improved
materlels. Hhile there wiz no real intergrepning advantege
with lozal, = ianroved carly gatoring matoerisls éid zhow
substentisl Intaccropping advantages

Farther trinls are Delng plasnse €0 exzplore thy uselblli-
ties of laproving the groduntivity of this croppling syate:m by
furkher staggering bhe slanking dates wsndfor incressing plent

populaticns.

perchitan/Cowsea Intereropning

an experimant conducted 3t Eaal logked ok Rhe periorgance
of somz iloproved ADTghis ganoiypes podar Intercronplng with
COVDBR. I wWas obadrved thxt ascly maturiog altessd ganobypes
performzd oqually well undor both svic and iatergropning
systems {Plg. 5). Kean yleld of sllorsd genstypes under scle
cropping was abouk four tlaca granter than thet with Logal
genotynos, =bila they feodaced bheice the yiaold of Loceks
under latercropping. Though Iers wes ao diffesince in tores
of toetal LER, bacause =€ thelr early saturity the aliered gonte

types produced substaniial ylelds evan duting this droughi.
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