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ADSTRACT L ¥
e results of the following inééct pest nurseries is rém
poried: Tntarnutlonel Sorghurt Stem Borer Hursery (IS§BN), Sorghum
Breeding Sorﬂﬁun Stem Borer Mursery (SBSSB), ICRISAT{migcriQ:Sor—
ghunm Stem Borer Nursery, ICRISA T-SudanfSorghum Stem B%reriNuréery,
ICRISAT/IAR 1981 Sorghum Germple.sin Colﬁectfon for steﬁ borer éval—
uation, Internationsl Sorghum Shoot Fly Nursery (ISSFN) Prelim-
insry Sorghum Shoot Fly (PSSFN), International Sorghum Heed Bug
I\Tursery (ISHEN), Preliminiry Sorghum Heud | Bu Nurser,f, (PSHBN)
Internutlonul Sorghum Midge Nursery (ISMN) 1nd Prellmimurv Sor-
ghum Midge Nursery (PSMN). . T i
fhe lack of adequate screening {echniqes for thé:va?ioué

nurgeries if discussged.
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1. INTRODUCTION

. . .. ' . .'
The use of insecticides for the ‘control of the various sorghum

ingect pests is lorgely beyond ‘the means of the small. ;urmer hnd,

usually the ruqulrod ingecticides are not avallhble mtsthe rlght time,
The use ef plunt resistance o roduce the 1OSBESICmuSed by these

pests is therefore on important part o; any progromme involV1ng the

small farmer if there is to be nay suc?essiln 1ncreas;pc ;ood:pro«
duction in the world. i = Ea : i

v The objectives of this programme'wha 40 evwlu.ta vayloué Inter--
nctionzl Insect Pest Murseries of reslrt_nt material deveioncd by the
ICRIBAT-dyderabad Programme and Locul hurserlcs of rcsgatant e terials
developad by Hatienal Breeders and Region@l ICRISAT Brpeders Jnd to
help in the cxechznge of naterisl betncpn variousg countrles.

[l . e

2. CULTURAL PRACTICES - \ ' .‘:
Compound fertilizer (1%-15-.15) ﬁt the rate of 190 hu/Hh weg

upplied bofore lond preporstion nd rldgln nddmtlonil nltrogen,
caleium ammonis nitrate or wren,; s appllcd bet een bhe plunﬁs four
vecks aftor planting. The plots were tnlnned to one ﬂlun% every 25
cing about 3 weeks after planting and ugedlﬁb WS done plegevep re--
ouired. ’ % E
3. WEATHER , : ;

!
The rainfoll during the 3 vours of the project f%s H'ghﬁy var--
iable; in 1981 total rainfall was about 1030 mm (98% o& the bOuveur
mean) spreed over 163 da 7e: in 1982 total ralnfall uaa.&bout 750 mm
(717 of the 50-yecr nedn) spread over 17} days and in 4)83 tot11 rain--
fall was about 620 mm (59% of the )u»year meun) gpreaafovor 138 days.
Figures 1, 2, cndé 3 provide detailed :Lnforma‘tlon on thn, reinid ll,
temperature and numidity for the three: years. The temper@turi in-
crensed nnd hunidity decroased slightly over the tireeiyenrs tthich
may hove been caused by the reduced rmgnfall aoch yea%} I
' «

4. RIESEARCH HETHCDS ' "

The following nurseries were conulcted by the enuomology pro-—-

)
|
[
N

gramme in Migerio: i . {

'

(1) Internstional Sorghum Stem Borer Marsery (ISSHE) LI 1 ro. by 4

replications of 25 entrics of matériclifrom the IGHIg.T-Hgderm
! ' .
. . . 1
abad Programme and conducted in 1981 and 1983. T

-(2) Sorghun Dreeding Sorghum Stem Borer Wurscr (SBS TH) - row
by 4 replicaticns of 50 entries of me borial {rom 1hc ICRISAT~

PRI
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- poSe
. Nigeric Sorghum Breeder in 1982 znd 4 ros by 3 ﬁcpllcatlons of
24 entries of material suvplicd by tho ICRISATmﬂlgerlw Sorghum
- Breodor (1 ) and the Migeris W- tlonal ' Sorghum Bleoder (1@) in
; 1963. L R

(3) ICRISAT-Migeria Sorghum Stem Borer Hufsery 2 rﬁws by Eireplicu
ations of 17 centries of m&terial;suppiied by theﬁICRISAT;Nigeria
Cereal Patliologist in 1981. ‘ | i : i
¥ (4) ICRIBAT-Sudan Sorghum Stem Borer Nu¢serj . rowr5j 2 repllcm

ationg of 10 eniries of materlal Supplled by thanbRISAT»Sudun

Sorginun Breeder in 1981. f w

:

(5) ICRISAT/iAR 1981 Sorglimm Gbrmnlasm Colleotlon 10F stem bbrer

"

avaluation - 1 row of 195 entrles in inc Sorghum Breedlng plots

in 1982, o : { E ; l
{G) Internaticnal Sorghum Shoot Fly Hursor" (IS3FN) j 1 *ow by 4
i, .replications of 20 entries in 1)81 and 25 entrleﬁ in' 1q82 end
1963 of mnterizl supplied by tnewILRISAT nyderaqu Frogramme.
(7) Proliminary Sorghum Shoot Fly NurserJ (PSSFN) - 1 rou by{ rep-

) lications of 21 entries of materizl supplied by tho ICRISAT

A
Hyderobad Sorghum Breeding Progrwmme in 1981.

i

< (8) International Sorghum Head Bug NuruerJ - 1 row bJ 3 replloutlon»
of 20 entries of material su llcd by ICRISAT- Hy@ern ad $rogramm
me in 1901. , : L oo

. N
(9) Preliminary Scrghum Head Bug Vursery (PSHBM) - 1irow'b3 3 rep-
lications ¢f 15 entries of materiel supplicd by lCRTSATuﬂ;derhw

. [
! g
(10) Internationel Sorghum Midge lursery (1S¥N) -+ 1 dow by 3 rep-
licationg of 25 entrlca ot matcrl L supplied hy IGRISAT~Hyderm

tbuihmgmm91n1ﬁﬁ and 1983, 5 J. : :

bad Programme in 1901, _ ﬁ

. 4
(11} Prelininnfy Sorghum Mlqge Hurseqy (PSHE) -~ 1 roif by 3 réplio—
ations of 16 entries of materiui supﬁlied by IC%ISATuﬂyﬁerahad

. . : : I :
Sorghun Breeding Programme in 1981. . 5
i : i ' !
In the stew borer nurseries 10 gtalks were diesbetdd atiharvest
. r N [

ot scored for stem borer damnge: per cont tunnel lenith, per:oent
. . i
- internodes bored or visgdal diomage i atlnp (sbe Rab?erlgne ”984)

In the shoot fly nurseries tae ﬂ"ln stom dead ncﬂrts nefe count--

rl .
a . : + Tag H
- ed 26--35 days after planting for suoot,fly damcze. i :
; i

In the head bug nurserieg 10 hedds iy each pletiwere scored for

' « i
'"Lgc on & hasis of 0-5 scale, ' d .
[ i




Q.

' A
i . v 7 '

. . . . , iy C .
ir: the midge nurgeries 10 planvs:in o.ch plot war: aeried .-
] 1

' N !.
the hoed emerged from the boct and 15 da 5 loter sumplies of spiklets

were selectied from the top, middle and| bottom of each ho d undilatcr

, W ' i
1 | 1
| [

In &1l nurseries the nmumber of p?antsj harvestaﬁic headg, chaw-

wore oxshined for midge infegbation.

o - . i . . L [ .
ffr heods, tiller heads, main hends ané grein weight wkre recprded

for eachl plos. . .

5. RESULTS

!

'

i .
' }
)

)

i

's

Only partial resulis of cach nhrﬁcr} is prcscntd@ here, a more

detailed report on these nursecries can;bc feund in Ma cTwrlunL1(198¢;
‘ 3
1983) .

5.1, Internctional Sorsghum Stam Borer Nursery (ISSIN):

1 i

The most

L T

promising entries of each nursery arc slown in Table 1n infe%tation
and damege wos high in 1981 with only 4 entries having less tﬁan 50t
internodes bored. The correlation betueen internodes &ored ﬂnd plot

weight or grain weight per head was 1ow as yas the cor&elmtlon with

R '
\ nl

tunnel length. . P 1

. ! _
Infestation in 1982 wae low and conseguently daﬁggo vas o1so
low »nd may have been too low for ﬂdbauute ovhlumtlon'of the mutor—

val, The cerrelation between 1nternode~ bored and plqc Lel¢ht or

grain weight per head was lower than the pruVJOHS ,r¢ﬁ

5.2. Sorghum Breeding Sorghun Stem Bdror Nursery (QBSSBW) ﬁhe re-~

sults of the besgt entries arc shown-ln Table 2. Lﬂfnqtabvon 1n 1982

ves too low for adecuste evaluation of the material, ﬁeun 1nt¢rnodcs
|

u

bored wes 110, wnd correlation hPLween interncdes bﬂred and }ﬁaln

weight per wlet or grain weight per hegd Woe poulﬁlvc 7): énd ma,
P ! & ¥
1

be duz to the low gtem borer infestation. o

"\' i
Tn 1983 infg¢stetion wes higher C? %) then the p‘ svious year
end the resulté-are mere reliable. TLC correlrtlon quwevp inter~

notes bored or domege rating and pLot.n01Uﬁt vas nC““ﬁL the- cor--

relation with prain weight per hoxd was positive. g
e

The sume materinls in these nursgeriecs werc uloO”BV‘l‘uth for

sten borer demnge in the Sorghum ireealu{ Vlc]d Trlwls (°“’T) and the

Lest 10 cntrlcc from each year are shoun in T"ble 3. .Ir 1382 oilly 3

-~

entrles, Uvd?, S--29 ond §-C, were common in the top 10 of hotH nur-
gseries. Infestrticn and demege wes higher in SBYT th n 1n SBSUBN end

these results ey be moro relicble. The oorrolutlon betkecn 1nter-
nodes bored and pgrain weight g Kg/ﬂa-:ms very low mnd pos:Ltlven
. P J

. )
o , :
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Table 1

:
‘\
i
'
It
3

Selected results of the International Sorghwa Stem Borgr Nursery

(1SSBW), Semoru, Higoria in 1961 and 1982.
%4 o 4 . gn. Ut.

Entry infesta- interncdes tunnel . ‘plot

Heme fion bored length * E

e rtaiera Bt B R 4 it Weamem AL B IR

1981 e
1187 63 32 28 . 530
Is-8331 €3 46 51 1 415
18-5092 90 48 42 L 104
18-18577 83 49 43 1. % 53
182122 60 42 1 130
1818810 &3 38 .59
18-18479 70 g0 s
1810711 87
154329 718

N
—

o
BRERE
(98]
o
\O
[ae]

ursery

mean 82
505 !
r : b =0.29
r® - e -0.35

Ch
O
N
™
N
o

Ny

PB-0294 37 | -
154293 57 I .y 549
PB-8281 46 12 08
PB-8238 ‘_
182122 60 14 - 249
PB-8254 65 16 e 4z
IS-17957 43 17 - 406

182205 68 t
1517853 67 18 .49
1S-5470 77 S

rsery } :
. £ - © T4
mesn & 2?2 : 2

il

6 |
5.5, 3 2 R
- 0.04

T L evam AR e B& L sRcmERe % ......,_4..-..-,!'.7 e

)

e Teades ek tr oMot Uk Le e Lat s

e e e pefe
Correlation coefficient vith intern&des bored.

Correlation coefficient with tunmel:lengtii.
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‘
!
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1
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¥
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HEIE T

T e e e,

et e T
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'5.E.
r

Selected results of the Sorgium Breedidg Sorghum Stem

-

Entry
Name

8-0
K
5-18
5-29
8--34
5--2
8-14
841
S-24
5-.22
Fursery
mean

2

5--18
5~20
X871
B3-32
510
SFV~245
S3-17
S--36
5-38
B5-13

Huresery
mean

S.E.
2

r

o

2

3

%

infegto.-
tion

13
15
33
28
40
43
28
28
33
33

80
80
63
&0
567
83

90

87
90

97

Table 2. i

%
. danage
interncdes ratin
bored ¢ $

-] - =1 =N OOy Oy W

- 1982 !

R R

-y
i '
'
‘
]
- ;- i
|
-
i
b
)
|
-

n. W,

10,7
. 0.8

[T ———

[

h A s i

TR L

'_Ol10
-0.05

sery, (SBSSBN), Sameru, Nigeris. 1982 énd 1983,

plot

{5

463
192

327
699
640
625
420
457
689

7100
30

Correlation coefficient with internodes-bored.

Correlation coefficient with damage rating.
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Teble 3 | ; o

Selected results of stem borer ev;luation in the Scrghﬁm BreedL
ing Yield Tricl. (S’BV"‘), Semart, 1\.1503:'13, )(Ec end 198

......................................

L‘ni.ry % infesta.- % 1ntcrnodcs _ Gn. Ht
Hame tion bored i ltg/ ]o, '
TR

- 19[’,? s

W
C-;,__'.:--:. .

8-41 37 T : 3
54 43 8. 2p
S04 50 9 3.8
5.6 50 10 28
519 37 10! e L
5-29 53 11° 3.9 :
e 43 11, 3 ;
8.-21 60 12 4 10 'r
5-& 5T 13 R
8-3 47 13, 26 '
Mursery mean 70 22|l 3 }} . :.
5.8, 2 1 0.2 :
r? e o i e 0',?: . ;
' - 1983 ‘..,:" :' - i
§-34 & 18! 5.8 :
536 &5 251 4.2 !
08% 5 %8 25 55 .
$--20 93 25. 4 ? , ‘
510 83 28, 4.4 y
$-37 , 100 29 - a4k i
5-32 92 29 5. |
CSE-9 95 32 5.7 !
513 85 33: 4.8 1
SFV.245 90 3% 3.9 :
Mursery mean 95 35 4 ‘ﬂ .
5.3 1 5.0 o.gﬁ E
T _ e s <0 B2 !
Correlation coefflclent m“t;‘*x :.nterndzdes bcred ‘l ]’

ﬁ': f

: Foo

~ . i

i ' l‘ I

po PR
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In 1583 the results can be conpared zltﬁ nore saufhnce ag

infestation and damecge woas high in both hurserics (Tublcs 2 3)

Six entries (S-36, sueo, 5-10, 5-32, §-32 and SPV-245) W?rc in tne

top 10 'of both nurserlgs. The correls tlon between 1ntcrnod¢s bqred

oo

J'

znd grain weight os Iig/Ho was high for SBYT (Fable 3).

i i
1l
5.3, ICRIBAT-Nigeria Sorghwa Stem Borer; Nurscry: TLescgm.erl 1s
LR B T LN IR CF PN LT PN L oo TN TR -.!‘.p‘lvn R T " I Rt R ) '{'l,‘ ;n‘.' - .
are ta2ll and photogensitive ond vere conkidered as ““Vlng little
! ¥

volue in a breeding programme. Stem borer damage woas lom in moat
I i

entries, the best entrics are shown in Thblc 4. :
1

| ) |
5-4. TCRISAT-Sudan Sorghum Stem Borer Mursery: The resplis of ithe

e

bost entrics of the nursery are shown inETable 5. The daterinld
!
¢id not de well in gmuru and grain w01¢nt YiVg Very 1on&1 The cor-

relation with 1nternod@s bored or tunnel, length with plo weight or

i
r . 4
|

&ﬂn1mlnunw1£Jlelm' _
5.5. ICRISAT/IAR 1901 Sorghum Germpla sm100115ction: Th

infegtation and u.mhgo ‘of the 10 best entrl b arc shown

&m horer

ate
in Tuble 6.

—F ("J'"'-

Cnly 6 of the 195 ontrlcs had less than 1004 infes thtlongmad ﬁhe
overall infestation wos 99.987%4. The mean 1nthruodcb bo#cd vng ﬂOp

ol
for the nursgery. Thore wos ne corrcl Jlon betreen 1nter$odcs bored

f I
and grain weight per he&d . ‘: '

5.0, Intornational Sor lum Shoot My Huroer ond Prellm nory . Sor
&Y o, Bl rrelim R..

ghum Shoot Fly Nursery The besy entrlcs ofl tlcvc nurSuries are

hown in Tables 7 & 6. In 1981 and 1982Zonlv entrics Lppcurcdiln

the top 10 of the nurserieg vhile in 1 berc was ne cgnmon ent-
I

I

ries. Shoot fly infegtation wos high inl198| (607) remwced in ﬂ982

(43%) and very low in 1983 (103). The Iij nursery . mflected'by
the low rainfall wihich resulted in poor wermlnﬂtlon unn-£por cro%
establishnent whilc the early cessation éf the rains rur%jted iﬁ
mogt entries not flowering. The Pre11n1n Ty Nursurj conduch@d 1h
1901 had 3 entiries in common with the Internmtlunal Nuruer/u Over»
-1l tho infestotion wos lower in the Prc}lmlnury Nurs crw;fvcn tnough
both narseries were in the same ficld . . ;y
5.7. International Sorgihum llecd Dug ﬂurmLTV_mnd Prcllnln.rv ooréhqm
desd Bug Nursery: The results off thesc nurscélcs are anwn in T eb--
les 9 & 10, This wes the only ye~r tie heud bug nurs “’n .5 eval-
ucted because the screening tecimiques need uO [ 1mrmcvod
5.8. Internationnl Serghum idge Nursert,,nd Preliming ry burggum
Iidge Nursery: No results were obtalned from' these nurserlos bak
couse midge infestation wes too low ot Sumaru for adequnje screenw

' . .

ing. . - ' ' -
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Selected results of the TCRISAT- Vlgerle Sorghum Sten Bbrar i

gery, Samaru, Nigeria, 1981
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Table 7
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Selected results of the International Sorzhwnm Shoot Fly Yursery,
v H 'S

Szmaru, Nigeria,
Intry .
Name
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PSF--13702
B5F-14103
PER1254N
1816332
PEP--14404
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Table 7 (continued)
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Selected results of the Preliminary So;r'rghum Shoot Fly

Semaru, Nigeriwn, 1961,

LR T T

Tntry
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Selected results of the International éorgﬁum Head BugﬁNursery
(ISHBH), Samaru, Nigeria ,

B I It L T I T P,

Intry
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1816207
18--16572
DI-6514
1515483
I5-2328
IS.-1151
TAH:-2566
187
o

Nursery mean |
S,

\
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LYCX N

dead bug
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1
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Ovl

N Oy
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Table 9
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Table 10 .
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(PsERE), Samaru, Nigeria, 1961.
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. .DISCUSSION 5

The evnluation of the resistiont sorg Aum lines +

_-_.-.. Ny LAY

tne 1'o»r:Louﬂ
inseut . peste has shown o fev eniries tnwt would Dbe useFul in a brecd--
ing programne. The major problem in the stem borer onp head bug nur--
series is the lack of zdoguate scrocnlnb technicues. 6ver thq years
the stem borer nurseries have been eve luqted using nef{cenf tqnnel
ength but there is ne correlation betVLen Twinel 1ankh sénd grain
weight, the eatry with the lovest tunnLl longth hes tuq louest grain

L]
weight and vice worsc. lMaclforlone (198d) hus ghowmn Ln** tlme;of in-

festotion is more important then the amcunt of stolk dnmage and there-

fore the methoed for the evoluntion of gtew horer nuroCrles needs o
be rovised. . ' y

n }
' 4 '

The gorgimm heid bug nursory 1sb.oonqucued only'ln thc flrst
yeor becanse of the lack of adegunte bCPGEFln technig ﬁes, It ig
also possiblg thot different scree:n:i.rxg;,}'L'ec:1111ic1'1.m.a ne y’have to be dev-
eleped for 2ifferent regions due to th? differences 1Q'thg hoed bug
species complex. There is also noed tb scnean the feéistént ﬁateru
izl in the leaed bug nurseries for grain guality. f o

Screening the sorghum shoot fly material presonﬁs no préblem

ot Semaru when the nursery is 01 anted in early Auguot" usuhlly have

leh ghoot fly numbers without fish mcal Boit. -g : .

‘| l

The sorghum midge nursery oo nnct be aaeount 2ly apreene .uﬁ Sam--
aru becruse midge petmlations ore %oo-lomu Higier ml&gu populutlons
ore found at Soketo but presently tnure ie ro Laequ t? st de $rganm

zotion thet ccould help with the ucrean;ng‘ :; .
- '

i
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