RP (2657

PULSE ENTOMOLOGY (PIGEONPEA)
REPORT OF WORK

(June 1982 - May 1983)

ICRISAT

_lqlemuﬁonal Crops Research Institute for the Semi-Arid Tropics

ICRISAT Patancheru P.O.
Andhra Pradesh 502 324, india



CANIENIS

Puise Entomology staft |ist
Purpose of this report
Introduction

Project: PP-Ent=9(81)

HOST PLANT RESISTANCE TO INSECT PESTS IN PIGEONPEA
AND ITS RELATIVES, SOREENING AND [DENTIFICATION OF
MECHAN | SMS

Ob jective and scope

Trisls 1982-83

Germp iasm screening

Testing of extrs eariy cultivars

Testing of selections In preliminary
observation trials

Testing of selections In RBD end BLSD
trisls

Eariy and eariy-mid maturity triails

Mid-late meturity trisis

Late maturity trials

Advance stege testing of selections

Early maturing advanced selections .

Early-mid maturing advanced selectlons

Mid-late advanced selections

Late-maturing promising selections

Muitiiocation testing of pigecnpea [ines
selected at ICRISAT

Testing ot early maturing plgecpes at
Hisser

Testing of mid, mid-iaste and lete maruring
pigeopee selections at Gwallor

Col lsborstion with the National Programme
(AICPIP)

Screening of disease resistant |ines for
insect pest resistance

Breeding for tolerance and reduced suscept!~
biiity fo Iinsect pests - Pligeonpea Breeders'
col lsboration

Screening and selection from plgeonpes crosses

Pest damage in wiid reiatives of pigeonpes

Studies on mechanisms of resistance, Isboratory
and fleld studles

Studies on oviposition preference and feeding
preference of Hallothls !arvae In the |ab,

Fleld studles

Blochemice! studles

Podfiy damege parmmeters

Pod characters of podtiy resistent genotypes

Pod slze and fresh weight

Hair denslty

Phenol ics

Paga Na.

F SRV BV N W N )

10
13
13
16
16
22
22
23

23
23
28
29
29
38
38
40
40
41
41
)
47

4a
4



Projects PP-Ent=5(81)
STUDIES ON THE BIOLOGY, ECOLOGY AND CONTROL OF PODFLY

MELANAGROMYZA QETLSA

0b jectives
Range of observations

Project: PP-CP-Ent-7(81)
STUDIES OF HELIQTHIS POPULATIONS

Ob ject!ives

Light trep studies

Pheromone trap studies

Trep designs

Coior of the trap funnel

Helght ot the treps

Tests of ditterent septa

interaction of Mallathls end Spodopiscs
pheromones

Pheromone trap end iight trap Interections

Pheromone trap catches and moonh phase

Pheromone trep., |ight trep and lervel
populiations compar lsons

Pheromone traps In Indlvidual crops

Pheromone trap network In the Indien sub-cont!nent

Other chemice! attractants

Project: PP~Ent-6(81)
STUDIES ON THE PROBLEMS OF INSECTICIDE USE ON PIGEONPEA
00 Jectives

Introductlon
Compar ison of COA snd conventiona! spraying

Project: PP-Ent=4(77)
BIOLOGY AND ECOLOGY OF PESTS OF PIGEONPEA AND CMICKPEA

Ob jectives
Studles on thrips

Project: PP-CP-8(81)

STUDIES ON THE AUGMENTATION OF THE NATURAL CONTROL ELEMENTS

OF THE PULSE PESTS

Ob jectives
Parssitism of Hallathls lervee coilected
from the flelds
Eucalatoria release in the fieid
Studles of predators
lity of spiders
Effect of DOT spreying

49
49

%0
50
50
50
$1
39
s3
5%

58
59
39
60

60

63
63
63

65

33% 28

kA



Project: PP-Ent=3(77)
INTEGRATED PEST MANAGEMENT OF PIGEONPEA

0b jectives

Plant dens!ty Interaction with resistant
and susceptible genotypes

Trisl at Missar

Tris! at Gwailor

COLLABORAT I VE STUDIES ON NCDULE FLY
Flsh mes! use in trapping aduits

Seasona! popuietions
Fish mea!l epplication in the so!!

Meteorological observation at ICRISAY
(June 1982 to May 1083)

12
12

14
7%

76
16

76
76

77



PULSE ENTOMOLOGY STAFF 1982-83 AND COLLABORATING SCIENTISTS

ENTOMOLOGISTS
Dr.¥.Reed
Or.egr.5.5.Lateet
Dr.S.Sithenenthem
Or.C.S5.Povar

RESEARCH ASSOCIATES
Mr.V.R,.Bhegwet
Mr . Mohd. Abdu! Ghatffer
Mr.V.Remeshwar Rac
Mr.C.P.Sr!vasteva

SECRETARY |

Mr.Y.Murail Krishne

COLLARORATORS
BREEDERS

Or.D.G.Farls
Dr.X.C.Jaln

MICROBIOLOGISTS

Or.J.A.Thompson
DrDJ.leOK.Kmr Rw

PLANT PROTECTION
Mr.S.K.Pal
AICPIP
Dr.J.N.Sachan, Sr.Sclientist(Ent)

and Principal Investigator, IAR!
Reglional Station, Kanpur

QOLLABORATORS ABROAD

FIELDO/LABORATORY ASSISTANTS
Mr.X,V.Prasade Rao
Mr .P,Rema Goud
Mr.Y.Satyanarysna
Mr .Mohd. AbId Mussaln
Mr . K.Srinlves
Mr .Gugen Rem (MHisser)
FIELD/LAB, ATTENDANTS

Mr.K.V.Naroyana (from Oct 1982)
Mr.Mohd. Khaje (from Oct 1982)

DRI VER=CUM=GENERAL ASS!STANT
Mr . Mohd.Khaleq Al

GERMPLASM BOTANISTS

Dr.L.J.G,ven der Maesen
Or.P.Remanandan

PATHOLOGISTS
Dr.Y.L.Nene
Dr.S.P.S5.Benlwal
Dr.J.Kannalyen

PHYSIOLOGI ST
Dr.Y.S.Chauhen

BIOCHEM|STS

Dr.R,Jambunathan
Dr.Umeld Singh

Prof. (Dr.) Heinz Rembold, Mex-Pianck institute for Blochemistry,

Munich, West Gerseny.

Dr.B8.F.Nesbitt, Tropical Products institute, Englend.



This report hges been prepesred tc share *the
Information thet we have getherec 'r this
year, wlith other sclientists who have en
intferest In pigeonpes 'mprovement,

THIS (S NOT AN OFFICIAL PUBL ICATION OF
ICRISAT AND SHOULD NOT BE CITED

In thils vyeasr *he vl ume ot ceta
coliected has expanded 1o an extent that ¢
I's no longer practicel *0o print it ali.
Thus, In most cases summar 'es ¢ the cate ere
provided. Anyone with an Iinteres* N the
more detalied dste shoulic contact us for
further Information,



| NTRODUCT 108

In previous reports we have Introduced this report of work
with a section <that reported upon surveys of the pest caused
probiems on pigeonpes st ICRISAT Center, across Indle end
internationailly wherever we have opportunity to travel. This
phase of our work Is now complete ond we sre preparing the survey
dets of several yesrs for pudlication.

In 1982-83 the pest ceused probiems on pigeonpes at ICRISAT
Center could perhaps best be described as “average™ or "normal”,
The me jor pest, as usue!, ves Hallothls armigara which bulld wp
to very large populations on plgeonpea In |ste November-December,
e fow woeks later then !n most previous years. Thus ¢the weerly
maturing genotypes sown In June-July snd flowering In October
tended t0 miss the pesk sttacks by this pest, but the first flush
of the mid meturity cultivars In our unprotected plots was
virtualiy destroyed by Hallathis. The attacks by this pest on
pligeonpsa sbated In Jenuery so that the populstions at the
tiovering time of the Ilate maturing genotypes were generelly
relatively low,

The second most dameging pest on plgeonpea at !CRISAT Center
wvas the podtiy, Malanagromyzs obtuss, which wes found throughout
the season but, as usual, was most damag'ng In the late meturing
cultivers and In the second fliush of the sar!iler maturing types.

The hymnopteran pest. 1ansQstigmodss sp. was very common In
the pods Iin many flelds, Dboth In protected and unprotected
conditions. Fortunateiy this pest Is much less sbundant In
farmers' flelids than on our resesrch Center,

As usud!, meny other Insects fed upon our plgeonpeas ot
various stages during crop growth, but none was of really
widespread concern,

In our other tria! centers, at Gwallor end Hissar, hellgthis
was relstively unimportent on pigeonpes In this year but the
podfly was relatively common, particuleriy at Gwallor.

Our cooperstive network of |ight +traps asnd Hallothls
pheromone traps continued to provide valusbie Information on the
incidence of Helinthis throughout Indla., Date from these *ru:
wlli be reportec separateiy.
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Project: PP=Ent-5(81)
HOST PLANT RESISTAMCE TO INSECT PESTS IN PIGEONPEA AD ITS
RELATIVES, SCREENING AMD 1DENTIFICATION OF MECHANI SIS

Ohjactivas snd Scopa:

(8) Continuetion of the work on !dentificetion of sources of pest
resistance In the derivetives of LA anus CAJAr x Atyloals hybrids.

(b) Retining the screening techniques and triai methodology,
particuisriy in selecting iines resistent tc hallothis, podfiy end
vith suitiresistance tectors,

(c) Incorporation of the promising plgeonpea cu'¢tivers and |lines
in 8 breeding progremee for pest resistance In colisboration with
dreeders,

(d) Screening end selecting the | (nes from the crosses developed
by breeders that are:

Resistent to ettech from Indlvidual major pests; loss
suscoptible to ettech from the pest compiex; tolerant to pest damage
{Including the compensatory hablit) an¢ yield more than the current!y
utiltised cultivers wunder the farmers' condlitions of no, or minimal,
Insecticide use.

(o) Multilocation testing of the Pigeonpea Entomciogy selections
In Indle In close cooperstion wlith AICPIP sclentists and in other
countries as opportunities earise.

() Studies on the mechanise ot resistance 'n *he pest <oleron®
end less susceptible !lnes In collaboratior w'th other glsc!piines Lo
particulariy with bilochemists both 8t ICFISAT anc at the Max-Planck
institute ftor Blochemistry st Municr,

Icials 19A2-A3:

This year we conducted severai triais under low input conditions
on our Vertisol pesticide free biocks BUS-7B, -28, -5A ang -50 o+
Pastancheru. Meny of the trials and selections were grown
simultoneous!y under protected conditions on the Yertisol block BP=6,
Some of the promising lines were alsc grown on the Alfisol block
(RUS-6C) tor blochemica! studies. An area of 3.25 ha was covered
under this project et Patencheru. We also testec some of our early
meturing cultivars &t the Heryana Agricultural University ‘arm at
Hissar (on biock 25; 0.1 ha) and the mid-iate anc iate ma‘ur 6ty
seiections were tested for pocfly susceptibliity at the College of
Agriculture Farm, Gwallor (0.25 ha),

At Patencheru, endosulfen was used, directex me'r ', (cainst the
H.armloars stteck from flowering onwards on the sprayed block., For
reducing the muitiplication of the hymenopteran pest (Tananst!geodss'
we 2is0 sprayed dimethoste.
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On all the trieis of promising meterisis, pests vere counted at
the podding stage., Pods were harvested ot 708 maturity and pest
denage S35essments were recorded from pod sampies. On some of these
triais we collected the pods for demege sssessaents In two pickings,
one from the first flush, which in some trisls had Deen largely
destroyed Dby H.armigara snd the second from the compensatory, or
retoon flush, Harvested pod sampies weres sepersted ond counted
sccording to thelr damege charecteristics and 350 we recorded
percentage pod demage caused by Jepldopteran Dborers (malnly
H.acmlgars), podfiy, hymencpters (Tanagstigmodes sp.) end bruchids.
The total percentage of pest caused pod damege wes &iso determined,
this commoniy being less than the sue of the individua! percentages,
for some pods hed been sttacked by more then one pest group, Plant
and plot yields of dry seeds were messured after threshing.

Secaplase - ~resalan;

Our germplasm screening biock was sown at the end of June 1982,
Unrepliceted plots of 329 new accessions end 33 entries which falled
to produce any results In previous trieis, were sown, The plots, esch
of five hills were grouped In biocks of 23 entries esch Including @
check cuitivar, Each biock was bordered with Infestor rows that had
been sown 10 days eariler; these Included & mixture of Pent Al, Pusa
Agetl, T-21 and ICP-1. The check entries were T-21 (eariy) ICP-1 (mld
meturity) and NP(WR)=13 (iate meturing).

At meturity Individual plants were selected ftor reduced
susceptibliity to the mejor pests end high ylelding charecters,
Leter, the pods were collected from each entry end pod damage
assessaents were made. We obtalined usefu! results from 355 entries.
Out of these, 37 individual pients/!ines were selected for further
testing In replicated triasls In Kharif 1983,

Borer damage was high in most of the |ines but & few showed @
moderate attack, A maximum of 918 pod borer demege was recorded In
one entry, A few of the entries had no podfly damege, the mex!mum
recorded being 808 from one entry, Severe hymenopteren Infestation
vas noticed In some of the (ines and & meximum of 66.7% pod damege by
this pest was recorded.

Iaating of sxtra aarly cultivara:

In the search for borer tolerant and iess susceptibie extra eerly
pigeonpes iines, we tested some of the breeders' sdvenced |ines of
this meturity and aiso o few selections fros our previous trisis ot
Hisser, In two RBD-trisis, each with 3 replicates. Close specing wes
used In these triais (37 cm x 20 cm). One test was conducted under
pesticide free conditions and the other wes protected with pesticide
spplications on BP-6 biock, Counts of pests snd demege were recorded
st Intervals through the seeson and both the trieis were hervested in
ald=November .
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Dets from thase ftrials are presented In Table !, In the
unprotected trisl e soderstely high Hallathls etteck et tiowering and
podding resuited In poor pac setting end yleids were reduced. The
hervested pOds 8180 showed severe desege Caused by the hymenopteror
pest (Ianacatigmodes sp.). In the protected trial the Hellathis
etteck wes reduced by the endosulfen sprays end ylelds renging fros
802 to 1781 kg/ha were obtained from the entries tested. No entry
shoved any obvious resistence to the pesk Hallothls ectivity,
However, same tolerance wes observec 'n entries, ICPL 140 end H=-76-20.

In, 1981 we coliscted 9C singie plant selections from the
breeders; extrs eariy materis! grown gt HAU-farm, Hisser, The seed
from these plants vere sown In sn observation biock at ICRISAT Center
in 1982 without replicetion, They were sown In plots of 2 rows of 4 m
in a pesticide free block (BUS-7B), Visuai observetions end
selections were carried out &t pod sweliing and s the maturity stage
In an attempt 10 select pest resistent/toierant piants., The Mallathis
incldence was 30 severe thet no (ine hed more then 58 undemaged pods.
Six progenies which showed less damage and produced higher ylelds then
the other plents were selected from these piots for replicated tesits
next yoeer,

Isating of aslactions 1o aralinlsary chasacyatios frlals:

The selections from the 1981-87 germplasm screening block and the
Interesting meterisis collected from other places, for which the seed
quantity avaliabie was not sutficient for three replications, lerge
piot trlals were grown under pesticide free conditions In two
replicate small plots (2 rows of 4m) for further observatior snd seed
muitipiication, There were 65 such entries that were compared w!th
common checks of appropriate meturities, From these observation
trials we dliscarded oii the susceptible eontries lesving only 20
selections to be carrled forward to the next sesson's large pilot
trials.

Isating af salsctions lp BED ang BLSD triais:

The Iines end cultivars seiected from previous ysars' tests were
tested agein In Balenced Lattice Square Design (BLSD) trisls with 4-5
replications and/or In RBD triails with 3 repilcates: !n our sequence
of testing and further selection. Each tris! containec entries of a
reletively nerrow maturity renge (s measured by days to flowering)
end well known check cultivars of the appropriste matur!ty,

The basis of grouping the entries wes on the nusber of days to
508 flowering recorded for these genotypes in the 1981-82 unsprayed
tests. The groupings were as follows, '
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o) Meturity groups for RBD - triels.

e ——— AT (B 90 W MDA -

Selection Deys to Ne, of on?rtos“
groups flowering of RBD triais Checks
! Eeriy/mi¢ <130 14 BON-1
i Mig/late 131-19%% 16 C-N
by Late »1%% by NP(WR)=1%

b, Maturlty grouping for BLSD - trials.

v e o

Selection Deys to  No. of entrles
groups flowering of BLSD trials Checks
| Earty <110 9 T-21
R Mid 111-129 16 BON=-1, PPE«
50-1-HB
th Mid/lete  130-13% 9 C-11
v Late 2195 9 NP(WR=-15,
«CP-8127-
£1-HP¢

All these selections were sown et the enc ¢t June 1882, on plots;
3rows of 4 m In the RBD trials end 5 rows (75 cm apart) of 4n In BLSD
trials, both In the pesticide tree Vertisol (BUS) area.

Eacly sad saciy=aid maturity irlals:

In the RBD-tris! of eariy-mid maturity cultivars on the pesticlde
free block, we Included 14 entries. The data from these entries are
given In Teble 2. The tadies Inciude detalis of the characters for
which the entries were selectec in 1982 with abbreviations as follows.

L = low, N = moderate; K = high; B = borer damege (malnly
Hallathis; Pt = Podfiy demage; H (85 second letter) = Hymenoptera
damage; T = toftel damage by the pest complex; Y = yleld; R =
Recovery (compensstion); SM = sterility mosalc disease, W = wilt
disesse; R (with disesses) = resistent; S = susceptible.
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Teble 2: Testing of pigeonpes selections (Eeriy=mid maturity) In the
pestcide free block 8US-7B. Piot size 3 rows of 4 a x } reps

IREC Y,

——— . . o -—

A L . -

Days t¢ Poc camage mean %
tnt. Cuitiver/ flowers =eseccomerccot tiiiinceaane Y]gld Choru:
no. Ilines ing Borer Pod-  Hym,  Total kg/ha cters
(508 « Hiy
1 ICP-10739-E3-2EB 124 9.5 0.7 2.3 9.7 3 M8, MY
o 1CP-233%-£3-2t8 120 9.8 0.2 1.8 1000 28 MB,LPt
3 ICP-10821-E3-2EB 118 9.4 1.0 2.9 99.7 MB,LP¢
4 CP=10716-E3-2ER 122 99.2 0.6 1.6 99.7 41 LB,NY
¢ ICP-5766-E1-4EB 126 100.0 0.1 9.4  100.0 LB/ KR,
HPt
6 1CP=10767-E3-2EB 118 9.1 0.3 0.6 9.4 12 LB,LT
7 1CP=3318-E3-2¢8 123 99.9 0.2 .7 100,0 3 LB,LT
8 ICP-10722-E3-2EB 124 9.4 0.7 4,2 98.8 10 LB,NY
9 PPE-43-2(Y)-28B L 62,9 6,6 15,1 76,9 868 MB,HR
10 1CP-5494-E3-2EB 123 9.4 0.1 3.7 100,021 (B
11 ICP-10845-£2-2EB 143 8.9 5.5 10,4 61.9 473 LPt,HY
12 1CP=4732-1-2-51 - 154 00,0 0.0 1.6 100.0 32 LPt,HY
2EB '
13 BON=-1 Check 118 99.6 0.! 1.9 99.7 33
14 ICP-7182-E1-26B 129 100.0 0,0 0.8 100.0 1 HY

S.E. of M-an:;'w
c.vs
L.5.D. ot 0.0%

S —————— . 5 B % s o e -

—

T W IO G A & &

6.8 (1.63) (2.%1)  4.84 30.4
1.5 79,5 , 40.8 _ 8.8 137
17.97 (4,73 (7.30)° 14,06 88.3

»

» Arcsin X transtormetion was used for the analysis of date.

Figures In parenthesis are transformed values.
«s For abbreviations see poge 6.

Nine eerly meturity end 16 mid maturity selections In the
advenced stage of ‘testing together with T=21 in the esriy ang BON-1
and PPE-50-1-HB as checks In the mic group were planted In BLSD trials
with 4 and 5 repilicetions each, in the pesticide free block (BUS-7B
ond ~50). The results of these triais are presented In Tabies 3 and
4, As Iin the past we have found benefi* through the reduction of
residuasl errors when using balenced !attice squere designs In place of
randomised blocks,

Thare was severe Haligthis Incidence on the eariy-mid and rid
meturing cultivers, The eariy flowering/maturing cultivers escaped
the pesk Inclidence, so & moderste (eve! of borer damege was recorded
fn ¢this trial (Teble 3) and relatively good ylelds were recorded from
this triai,
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Tabie 3: Comper!ison of plgeonpes se'actions (Eariy flowering) In the

Ent,
NoO.,

!
2
3

-~ On

- -

pesticice free L'ock BUS-TB., Plot Slze.
reps (BLSD).
Days o Pod demace meon §

Cultiver/ fiowere w=ewecccec.circocerecrrsncnns

I 1nes Ing Borer Pod- Hym, Total

fly

FH=2294-77-R-£2-EB 79 34.6 6.5 23.7 56,9
FH=2307-77-R-E1-EB 7% 3.1 13,3 15,3 $7.2
Prsbhat » 31§3-12-
E1-EB 7% 3.0 5.8 11,9 $8.7
Prabhet x 3193-12-
£2-t8 79 33. %2 21.3 $3.%
PPE-45-2-4B 79 61.4 5.6 20.4 77.%
T-21 73 38. 7.0 12,2 83.9
3193-12 x Prabhat-

(MIx)FS ¢ 84 29.8 6.2 .8 48.9
T21 x A,Scere~ 93 42.1 8.4 13.% 60.%
baeo!ides (1927-1)F10
1918(1G)-4~£8 79 36.4 7.0 11.4 53.4
S.E. of menn 2 2.88 1.2 4.02 5.13
C.v.% 14,7 4.8 48.8 10.8
L.S.D. at 0.0% 9.39 4.0 - 0. 20

118.4 35.0 - 113.0

Efticlency over RBDX

S e b D N S UG

S rows of d@ x &

Yield
kg/Me

1118
948

+ 74
1260
376
893

1410
1288

1408

B Am———

118.2
22

385.2

0.3




Table 4: Comperison of pigeonpes selections (mid tiowering) In

Ent,
No.

b P

~8 O

10
1R
12
13
4
13
16

9

the

pesticide free bdlock BUS~5D, Piot size. 9 rows of 4 x % reps
(BLSDY,
Days to Pod damage meens
Cultiver/ fiover= eecemceer. .. R cid Chare
{ Ines Ing Borer Pod- Hym.  Total kg/ba cters
(508) tly
ICP-3653-£3-26B 117 83.9 3.9 1.7 9.0 31T MBMY
{CP=3671-E£3-2¢8 97 8%.7 6.0 1.1 1.6 100 LPt
1CP-10806-E3-26B 112 9.3 0.9 1.3 987 2 LB,LPY,
WY
PPE-50-1-48 12 9,' 2.8 3.9 98.9 41 WY, HB
ICP=-10TN1=E3=26B 106 7.9 2.7 2.0 99.0 19 LB, HY
ICP-54060-E3-268 108 98.3 1.9 2.0 99,4 13 HY
BON-1 x PPE-37- 106 92.3 4.} LY 93 9 N
3-2t8
1CP-6588-£3-26B 119 8%.0 3.4 6,6 9.8 65 MN8,LPt
BON-3-EB 98 9.4 59 0.9 95.2 112 LB,HY
K=10/1-18-EB 106 97.6 1.9 1.3 98.8 23 LB,MY
|CPH=6-EB 112 97.3 3.0 3.0 99 1t LB
6S-2-EB 117 99.3 0.3 3.0 99.6 5 LY
1CP=2376~E8 106 99.3 1.4 0.8 9.9 10
BON=1 (check) o8 9.6 1.9 0.04 7.9 102
ICP=10762-E2-26B 115 97.2 2.9 1.9 98,6 15 HY
1CP=2223~1~E0-~ 126 98.7 0.9 4.0 9.4 S LB,LPt,
AEB HH
S.E. of mean ¢ 1.69 (1,687 (1,387 1,29 15,8
C.v.5 4.0 42,6 46.6 3.0 84.9
L.5.0. ot 0.0% 4,88 (4,78 (4% 3,73 48,2
Etticlency over RED % 102.6 117,6

125.2

PRI A

- ‘0207

MR G A W o " @Y

* Arcsin /% tronsformetion was used for the enalyses of dete,
Figures !n perentheses ere tronsformed veiues.

“¢ For abbreviations ses pege 6.
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The eeriy-aid end mid metur'ng cuitivars showed & very high level
of borer damege tc pods and the ylelds were grestely affected (Teble
2). One of our sslection PPE-43-2(Y) vith yeilow filowers geve the
maximue yleld of 868 kg/ha, this was In contrast to the yleld of 33
kg/ha from the check BON-1, Oniy two selections PPE=45-2(Y) and
1CP-10845-E2 gave b ressonable number of damage free pods, the former
heving fiowerec eariier then the other entries end the latter was
reletively fate flowering, *

Among the eariy flowering group (Tebie 3) a selection ftrom
breeders' meterial (3193-12 x Prabhet] and an intergeneric cross
1981(1G) gave the highest yleics. In this trisl our selection
PPE-45-2 geve & very poor yleld, this wes o result of s poor plent
stend snd severe borer and hymenopierar damege,

Md-iate matwrity trials:

In this group we sowed 16 entries, Including C-11 and 1CP=7050 as
the checks, In an RBD with 3 replicetes under pesticide free
conditions, [n addition, In the advance stage testing, 9 entries were
sown In @ BLSD tria! with 4 repliicetes on the pesticide free dlock,
The results are presented 'r Tadbles 5 and 6,

The entries In these trials suffered grest losses to Hallothis,
as the flowering and tender pod stage coincided with the pesk activity
of larvae, We did not harvest the few pods avallabie for the first
plcking from the RBD trial, Aimost a!! pods thet were present on the
plents, had Hallgthls damage. Pod sampies were taker In the second
plcking (mid March 1983) for the demege asssessments, and the piot
ylelds were alsc ascertasinec at that time, in this trial the very
late flowering genotypes had less borer demage and aiso produced
greater ylelds (Table 5), A low borer selection P!=397731-E3 produced
the highest yleld of 1391 kg/he compared w'*t £75 wg/ha fror the check
(C=11). All but two entries outylelded this check,

in the BLSD trial on BUS-SD severe Hallothis Incidence wes
observed on most of the entries at the time of tlowering/podding, but
some cultivars pearticulariy [CP-4070-E2 and ICP-4881-E3, showed
relatively low Incldence and damege to pods. This might have been
because of non-preference to the ovipositing moths,

Later the migrating larvee attacked these cuitivars and severe
borer damege was recorded. Only ICP-4070-E2 geve some seed yleid In
the tirst tlush, Al! the entries recovered wel! in the second fiush
end compensated for the eariy losses., Only 4 cuitivars (5.N0.3,9,6,
and 8) showed greater compensation than the check C-11(Table 6). Some
of the entries =also showed reduced susceptidility to podfly.
Hymenopteran damage was reiatively iow In this block,
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Tabie 5: Testing ot pigeonpes selections [Nid-lgte matyrity) In
insecticide free dlock BUS=3D, Piot size. 3 rows of 4m x 3 reps

(PR,
Deys to Poc demage mean §
Ent, Cultiver/ t lOWOr= =essceceireccscnnncncsecersee Yigld Chlrtz'
No. lines 'ng Borer Pod-  Hym.  Total kg/ba cters
(908" ety
1 1CP=6313-£3=-2ER 13 9%.4 2.4 11,6 97.4 933 WY
2 ICP=T118-F 1R 118 99.8 0.1 5.0 99.9 612 WY
Y OICP=10727-E3<20B 148 b 15,4 9.6 %7.%9 958 (LB
4 ICP-10836=-E3-2tB 139 5.6 2.7 V.0 0.8 1144 LB
& ICP-8853-S24~EB 139 98.9 1. 2.6 100.0 9%2 WY
6 1CP=2351e}e2=1~ 12% 99.4 0.4 5,6 99.6 778 LB,HY
Sle-£B
7 1CP=1923=2-1-S1s 119 971.7 1.% 12,3 99.8 709 (B
8 ICP=2009~1-2- 133 78.C 1.9 6,0 83.9 774 LB,MY
Ste~-EB
9 ICP=1987-2~1- 1BY 99.7 0.8 4.9 88.3 1071 WY
Sie-EB
10 C=11 Check 11% 99.8 1.0 4,3 99.9 M
11 {OP-3700-E3-EB 150 4.7 0.6 2.0 48,0 1780 HY,LPY,
(]
12 1CP-70%0-EE 118 83.8 3.0 2.0 87,3 13% MB
13 |CP=-10847-£1-26B 12% 9%.6 3.7 2.7 98.6 748 LB,HY
14 PI=397731=-53 =B 150 41.6 14.% 5.¢ 5.5 1861 L
15 |CP=1644=6~2~ 137 30,7 32.8 0.8 58,3 948 MY
Sla-EB
16 PPE-37-3-48 150 34,8 ‘7.8 6,4 5,7 A% &
S.E. ot mesnt .16 (3.4Mm" (2,88 6,09 101,0
C.v.% 19,1 46,9 4.6 12,0 2!
L.$.D. ot 0.0% 23.%%  (10.02% (8,200 17,46 291,

A —————— b L L I A O O B - v .

Arcsin/% transformation was used for the analyses of ca*a,
Figures In perenthese: are transformed veiues,
-« For abbreviations see page €.
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Teble 23: Screening of steriiity eoealc/ wiit resistent iines for
insect pest resistance (NMid) In pesticide free ares, Khar!lt
- 1962/83. Plotsizer 2rows of 22 x 2 reps (MNBD) of

ICRISAT Center,
Days to Pod danege meon %
Ent. Cultiver/ f lower- sesemees Yield
No. I ines Ing Borer Pod- Hym. Total kg/he
(508) . fly

1 !@'23@’1'\’2'3‘. “3 ‘0.5 20.‘ 002 ”O’ "2
2 1CP-3426~1~1-2-2-1=S10 111 3.7 22.7 4.9 70,2 107
3 1CP-8034=1-1=1=1=1=810 148 8.9 23.4 4.2 89,9 384
5 1CP-3239=1=2=-1=1=1=810 117 4.3 3.2 10 68.6 e
6 I1CP-3299~1-2-1-2-810 117 9.7 17.8 9.6 9.3 626
7 '%722’"""'1'3“ 1" ‘7.‘ 26.0 2.‘ 700' 5"
8 ICP=7227~1=-1=1=1=2=810 117 39.6 17.3 0.7 34,7 618
9 ICP-704=1=2=1=5'0 130 9.9 3.9 0.2 63.7 823
11 ICPA=-34206~-1-1-2-2-28% 1M N8 243 2.9 0.7 799
12 1CP=8034-1-1=1=1=2=810 119 $1.0 2%5.3 3.7 83.9 380
13 1ICP=2020=3=1-1=1=5% 152 22.9 33.' 14,2 62.3 733
14 1CP=-2020=3=1=1-2-S 130 25.4 423 9.9 68.8 879
15  ICP-2045=1-1~1-S10 130 38.5 2.3 1.2 57.6 362
16 I1CP=2045-1-1-2=S10 123 38.2 243 1.9 39.6 720
17 ICA-3689-1-1-1=-1=S1¢ 130 3%.9 29.2 1.6 57.6 981
19 ICP=-3795=1-1~1=1=-S10 113 30.1 29.2 5.9 9.6 630
20 C~11 (chack) 115 52.v 21.2 0.7 72,7 1013
21 I1CP=3755-1~1-1=2-S10 117 34,0 20.% 11,6 57.5 640
22 1CP=37%6~1-1-1-1-St@ 130 4,4 291 177 69.9 336
23 1CP=37%6-1-1-1-2-S10 130 31,8 33.9 19.3 73.5 636
24 1CP-47271-5-2-2-1-S1¢ 130 26,8 3,7 4,7 6.9 698
2% ICP=3920-2-2-2-1-S1@ 130 27,3 31,3 1.9 60.4 en
21 1CP=1963=2-1=1=1=-2-819 123 32,0 2%5.4 2,0 83.2 830
28  1CP-2209-3-2-2-1-S1e 119 3.6 17.4 0.8 51.1% 876
29 I1CP-832%=-1-1-1=1-S19 149 8.3 22.% 5. 49,5 1176
32 1CP=T77199=1-1-2-1=S1g 115 2.4 53,6 3.9 72.8 679
33 ICP-1923~4~1~1-1=S1e¢ 122 58.3 22.3 1.7 6.9 366
34 ICP-1923~4~1~1=2~51s 117 9.0 24,9 1.8 60.4 454
35 ICP-4352-1=-1~1~1-S10 136 23.% 20,7 6.3 4.3 133
36 1CP-4350~4-2-2-1-510 162 30.1 23,7 6.8 96.2 574
37 ICP-4423~1-1~1-2-810 134 26,3 32,0 3.3 57.2 1316
38 ICP=4798=2-2-2-1=S10 136 246 21,6 7.9 48.7 753
39 ICP=4796~2-2-2-2-51¢ 152 2.8 32,9 1.1 55.9 993
40 705 (check) 117 51.0 5.9 74 61.8 310
41 1CP=5213=1=1-2-2-S10 130 23, 29.6 2.1 2.3 995
42 I1CP=5542=1=1=1=1=S1s 134 2.9 13,7 2.5 4.4 £6
43 (CP-5542-1-1-1=2-§1s 122 33.0 15,3 2.7 4.5 N



&

44 ‘Q’””"""":’Sb '” 2’09 22.2 20’ “02 7‘0
‘5 lCP-”’O-i-""i-S" ‘“ 270' 2303 ‘-‘ “o‘ w
“ '0‘7”2'2'2'2"‘51’ '62 2300 161‘ ‘o’ ’5.5 "‘7
47 1CP-7802-2-2-2-2-S\¢ 152 1.5 23.9 2.4 4.3 W1
48 1CP-8304~-2-2-2-1=S1¢ 130 59.2 30.2 1.3 65.4 181
49 CP-8316~1-1-2-2-S19» 170 26,0 12,9 11,3 4.8 12%
% ICP=8317=1=1=1-1=810 136 41,7 20,7 3.8 60.4 1051
51 9701-wR 130 36.3 2.0 1.0 60.8 - 12486
52 78%%-WR 107 93.8 28.2 0.4 7.3 43
53 9120-WR 170 18.2 9.4 16,3 .7 625
54 9175=WR 170 23.7 3.8 0.4 58.7 232
55 9213-WR 134 35.4 35.7 3.1 64.6 680
% 9229-WR 130 24,7 2.2 1.2 43.4 1203
57 9255-WR 170 19.6 6.2 21.5 .2 410
58 10269-WR 170 25.6 33.4 8.7 58.7 1264
%9 K=70-WR 170 4,1 1.8 2.7 62.5 938
60 C-11 (check) 17 39.8 32.5 2.0 64.2 877
S.E. of mesn ¢ 5,44 4,40 (2.33)" 5.45 1143
c.v.% 22,6 24.5 29.6 13.2 23.0
L.5.0

.5.0. ot .05 15.38 12.45 (6.60) 13.41 324.0

- - PO Y L L ok o IR . B A g~

* ArcsinVE trensformation was used for the enalyses of detd.
Flgures In parentheses are transformed values.
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Teble 24: Screening of Sterliity Mosalc/ wiit resistant |ines for
Insect pest resistence (Late) In pesticide free area, Kharlf
- 1982/83., Plot slzer 2rows of 28 x 2 reps (RBD) ot
ICRISAT Center.

- G- o e -

Deys to  Pod damage mesn §

Ent. Cultiver/ f iower- Yield
No. lines Ing Borer Pod- Hym. Total kg/hs
(50%) fly
1 I1CP=260-2-1-2=1=510 170 15,1 34,2 17,2 57.3 1208
2 I1CP=1946=d=1=1=1=S} 136 27,1 33.0 3.2 9%.! 622
3 (CP=8325=1~1=1=2<Sl0 170 19.8 16.% 3.0 37.8 1178
4 |CP=2013=2=2~1=51s 136 28.9 33.4 6.3 61,1 779
5 1CP=2013=2=2-2=5%¢ 136 22.7 3.3 11,1 58.% 636
6 ICP=1944=1=1=1=1=Sl0 148 23.3 33.% 2.9 48.6 817
8 ICP=2241-1=2-2=1=519 164 31,9 11,1 6.5 45,9 834
9 |CP'5151-1-1'2'2'1'$‘. ‘70 ‘605 2609 6.9 “01 “2
10 I1CP=5151=1=122=2=2=51¢ 170 2.2 29.0 5.0 45.% 127%
11 ICP=5172+5=2-2=1=S18 170 18,1 2.4 4.0 9.2 n2
12 1CP=5172=5-2-2-2=51¢ 170 2.9 20,9 4,2 42.% 492
13 |CP=T7337=4=6~1=2-1=8S10 166 12.%. 20,8 7,1 39.3 1245
14 1CP=7337=4=6~-1=2-2=510 170 18,5 14,9 10.5 39.4 1427
15 ICP=8107=1=3=2=1=S10 170 21.3 48.4 0.4 62.6 447
16 ICP=8107=1=3=2=2=S10 166 17.2 44,86 3,0 59.9 470
17 NP(WR)=15 check 152 20,0 20.6 5.7 42,7 1269
18 ICP-8464-WR 170 23,0 29.4 7,2 98.5 829
19 1CP=9144-WR 166 20,8 27, 1,1 47.2 636
20 ICP-9168-WR 172 29.8 8.8 3.8 39,2 1553
21 ICP=0177-WR 170 22,% 11,1 0,0 33,6 78
22 MAU-E-175-WR 176 19.8 15,9 1,4 33.4 719
S.E. of mean ¢+ 4.3 3,63 1,60 5,23 168.3
c.v.% 28,5 20,1 43,6 15.6 28

L.5.0. ot .05 - 10,67 4.98 15,39 494.7

44444
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Dialial - Barer raslatanca
Days 1o 30%

tlowaring

PPE=45=2 91
|CP=10466 1%
{CP=3009 132
ICP=-7349-1-54~EB 117
PPE-50~1-85 126
ICP=-1903 12%
Rlalial - podtly rsalstance

ICP-8102-5=S1-EB 152
|CP=-T7946 142
1OP=7176~5=54 163
ICP-56%51=S53 159
ICP=-B127 159

Studiss on accumuiation of rasistance

ICP=-2223~1-EB 130
PPE-37=-3 148
1CP=3940 174
10P=8325 140
1CP=5036 142
1CP=-859% 15%
ICP-3328 126
1CP=-7941 140
ICP-361% 146
|CP=-4307 13%
1CP=7050-BS 13¢

~~repning and aalection from DIQAORDAD CLOASAS:

This yeer our breeders grew Fls (20 entries), F2s (29
populations) and some Insect tolerance selections In F3 and F4
generations (99 entrles including ICP-1903 as check) in the pesticide
free aree (BUS-4A), We scored these progenies at the pod filling
stege for pest Inclidence and damege, when Hallothis Incidence was
high, Leter, at maturity, we selected singie plants showing reduced
susceptibility and high ylelds, After harvest the pods from these
seleoctions were assessed for pest damage and the best selections were
advanced for further testing, The detalis of these screening trials
are furnished in the Pigeonpea Breeding Annual Report 1982-83,

Pnat damage 1n ulid ralatives of plosonpas:

_.This year we planted some of the common wild species In the
Vertisol and Alfisol biocks. The pod damage sssessment from thase are
shown In Table 25, During this sesson we also screened some
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Teble 23: Pod damege by Insects In ylid reletives of p! poas

(Atylosla spp. ond . vachoala spp) during ! under
pesticide free conditions at ICRISAT Center,

Date Total Pod damage meen %
Species pcds poda S e e e
harvested on Borer Pod- MHymn, Total
6 pts. fly
Atyloals
AGArabaanlidas 7-12-82 1678 8.9 0.2 25.0 3.4
A.aarlcan 7-12-82 2060 3.7 0.0 4.6 8.3
A.platycarpa 21-9-82 499 39.7 144 0.0 919
5-11-82 1079 25,9 40,7 0.5 639
1-12-82 468 1.1 32,9 0.0 42,8
15-3-83 107 15,9 17.86 0.0 30.8
A-WJ) 1-12-82 343 9.7 1.2 9.9 90.0

bracisata 15=3-83 13 15.9 0.0 0.9 16,8

e BT}
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collections of the «wlid specles made by the GRU for pest
susceptiblility. The resuits of which esre not furnished In this

report.

Studiss or mechanisms of raslstesca, laboratory aad flaid stadias:

We conducted oviposition preference tests and sntiblosis stydies
(larval feeding tests) In the laborstory for studying the mechanisas
of resistence In borer resistent genotypes. In the fleld we
Intensively observed less susceptible snd susceptidblie selections under
pesticide free conditlons,

For the assessment of chemicels thet mey af fect
resistance/susceptibiiity thet are found on sand in the pod walis, we
are In coliaborstion with the sclentists at Max=Pianck Instityte,
Munich (W, Germeny).

Studias oo gviposition aratearance and faeding Acatarsace aof
Hallathls larvee in the laboratary:

Severa! tests were carried out In large transperent plastic
ceges, In which the flowering and frulting twigs of verious test
cultivers were kept In small conical flasks contalning water, In.some
triels 12 cultivars, Including checks, were tested In 3 replications
eoch by releasing two pairs of 2 day old Hallathis moths In each cage.
Egg counts were taken 3 days after reiease. We similarly tested
combinations of 2 to 4 cultivars to ascertaln the oviposition
preference of the moths, The results were very varisble and & large
number of eggs were lald on the cege surfece and on the cotton wool

plugs.

in general, the moths preferred the susceptible cultivars;
PPE-30-1, I1CP=-1691-E3 and -5766-E2 for egg laying. The wllid species
end the borer resistent I[ines (PPE-45-2, |CP-10466-EB, <~1903-E1,
1925(1G) ang PPE-37-3) generally had less eggs.

We tested flowers and pods collected from our resistant/tolerant
selections end &iso from the susceptibie cuitivars In large (20 cm
diometer) petridishes for studying the tfeeding preference of the
Hallgthls larvee, Flowers from 2 to 4 cultivars were placed sround
the perimeter &nc & 2nd Instar larva was relessed I[n the center of
oach dish. This was replicated 4 times.

We obtained Interesting results in these tests and found that the
flowers and pods of our borer resistant cultivars were relatively
unattractive to Hallothis larvee. We Intend to repest these tests
with several repilications next year, .

We aiso attempted studies of antiblos!s and larval preference In

pigeonped seedlings In our net house but the Hallothis NPY disesse
ruined these trials. 4
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Elald atndies:

Ve grev 12 pigeonpes selections that were known to have & wlide
renge of susceptibliiities to pests and represented d!fferent maturity
groups, In two triais, These were sown on two different detes (!.,e,
on June 22 and July B8, 1982) on a Vertisol block = BUS=2B., These
genotypes were replicated twice on piots of 2 rows of 4a seach,
intensive weekly observations on the Hallathis eggs end lervel
populations were made on five tagged pients per row under pesticide
free conditions. One row 'n each plof was left undisturbed, while the
plants on the adjacent rows were brushed carefully to remove all the
oggs ond lervee after taking each weskly count. This procedure wes
followed for 10 weeks. Leter pod damage assessments were made on the
tagged plants of the unbrushed end brushed rows. The results from
some of the selections representing dlfferent susceptibliities and
maturities are summerised in Table 26,

Counts from the plants that were cleared of eggs end larvee every
wveek showed that there must have been substantial dispersal of larvee
trom plant to plant for the counts of larvee on these plants were
aimost as greet as those on the plants from which eggs and larvae were
not removed, This would Indicate that the iarvae have an opportunity
to demonstrate preference for pients, at least as fer as nelghbouring
plents are concerned,

Riochemical studles:

Ne collaborate with the MPI for Blochemistry, West Germany In the
blochemical analysis of the pligeonpes pod exudates to ascertaln the
chemicals responsibie for resistence against pests.

in these collaborative studies we grewv 13 resistent end
susceptiblé selections of 3 maturities In Vertisol and Alfisol blocks
without Irrigation (Tebies 27-30)

Mr, Hans Tober, a blochemist from MP! spent sbout 3 months ot
ICRISAT Centre. He ansiysed the pod wall exudetes, ¢thet were
col lected by washing pods with methenc! from these genctypes, using en
HPLC=Unit. He @also anaslysed the pigeonpes essential olls extrected
from the lesves by steam disti!ilation,

The resuits are being summerised and compared with the pod demege
end other Information collected from the fleld,

Eodfly demage pArsmedars:

We normally estimate susceptitiiity to podfly In pigeonpes by
collecting samples of pods from each genotype, examining each pod
externally and Internaily for podfly damsge and then compering the
percentage of pods dameged In the test entry with thet of the relevent
check grown In the same trisi.
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Tebie 26: Fleld tests of Hallathls oviposition and lerval preferences on
plant that were clesred weekly of eggs and larvee (brushed) and
ad Jacent undbrushed plants In pesticide free ftrials et ICRISATY

Center,
Deys to Unbrushed plents Brushed plants
le”' Ch.r.- flmr- L T T S RN EEEEEE LR I,
cultivers  cters® Ing Eggs Lerves Borer Eggs Lerves Ccrer
50% damage . .
|

|. Date of acmlng - June 22. 1982

PPE~45=2 LB 90 47 1" 20 37 1" 22
ICP=7203 HB, HY 91 97 39 35 66 38 35
PPE=50=£1 K8 121 99 3| 36 103 17 24
ICP-1903=-E1 LB,HY 127 63 20 17 46 13 16
1CP=1691 HB,LPF 127 118 76 57 83 ® 59
1CP=10466 LB.HY 130 92 20 18 1A/ 2 17
|CP=-5766 N8, HPF 130 188 64 2 128 52 36
C.v.% 4.8 32.3 26.5 353 M. 149
S.E. of meon ¢ 0.5 1,2 6.8 21.7  10.6 4,1

(In a trial with 12 cv,)

—— ...'_'-.- : nm ﬂj mm - M, BJ Jm

PPE~43-2 (L8 86 124 50 33 130 36 52
ICP=T203 HB,HY 86 244 13 10 169 100 63
PPE-50=E1 HB 108 213 145 64 190 9 67
ICP-1903=-E1 LB,HY 113 128 4 39 107 37 46
1CP-1691 HB,LPF 108 163 155 91 168 160 83
ICP-10466  LB,HY 113 162 40 32 138 4 42
ICP=5766 HB,HPF 121 307 92 37 247 ” 41

- —. S e o e S e e B memene e e . e

c.v.% 34,8 3%0.9 2.7 6 1.9
S.E. of metn ¢ 40.0 25.5 8.2 4.2 13.6 8. 21
(in a trial with 12 cv.)

L I L R R T I A

I I I o

For abbreviations see page 6
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Tebie 27:Testing of pigeonpes selections (used for blochemical
snalysis - MPl collaboretion) uynder pesticlide free
conditions on Aifisol (RUS-6C), Entries: 1% Reps: 2
(RBD), Plot sizes 2 rows of 4 m . Net plot harvested » 6
m  at ICRISAT Center,

Days *c¢ Pod damage mean %
En*. Cu'*‘var/ f'o"ra — - - L R A e « Y!c!c
Ne. lines Ing Borer Pod- Hym. Bru=<¢ Total kg/hs
(50%) fly chld

Harvested on 6-4-1983

| PPE-43-2 78 17.9 5.6 27.% 8.2 53.% &M
2 ICP=7203-E1 92 6.9 8.9 2,6 10.3 3.0 142
S4 -SEB

4 1CP-1903-E1 113 18.4 5.6 11,9 4,8 37.9 1108

6 I1CP-1691-E3 113 22,9 8,0 0.6 1.4 39.3 1198

7 ICP=2223-€8 114 20.5 11,8 16,9 24,4 67.8 764

8 ICP-6840-E3 120 24,6 5.1 1.1 153.3  50.2 1007

9 ICP-6915-EB 135 79.3  10.7 2.8 7.7 89.5  14%

10 PPE-50-1 123 22.% 4,7 20,8 16.% 57.8 1261

11 ICP-5766-E3 113 22,3 5.5 . 4. 14.9 44,8 964

12 1CP-7946-E3 140 29.8  10.0 8.2 0.9 45.9 1309

13 ICP-T7941-E3  1%8 43,5 6.8 5,6 1.6 S4.1 699

14 1CP=7137-2-54 142 5.4 18,8  46.3 0.6 78,7 119

15 1CP-T050-EB 120 44,0 8.9 5,3 2.6 57.v 8277
S.E. of mean + 4,%% 2,67 (5.2%)° 2,13 6.%% 119,0
C.v. % 22,2 8.1 40,7 34.3 17.4 19.7
L.S.D. at .0% 13,78 - (15.87) 6.46 19.79 360.8

Arcsin /X transformetion was used for the analyses.
Figures In psrentheses represent *he transformed vaive.

** Some of this bruchid damage may have occurred after hervest
but before pod damage anaiysis.
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Tablie 30: Testing of late meturing pligeonpes selections (used for
blochemica! enslysis - MPI Collisb.) under pesticide free
conditions, @&t ICRISAT Centre (BUS=2B) during Kharlt
1982-83, Entries: 4 Reps:3 (RBD), plot sizer 4 rows of
dm, Net piot harvested = 12 m ,

s ——— -y

Days to Pod demage mean §
Ent. Cultiver/  fIOWSr= =mememccccceeeomomatrieoin.. Yield
No, |lnes Ing Borer Pod- Hym. Bru- Total kg/hs
(508%) tly chid

e e e A R . B S ¢ 4 B 6 SR SR

Hervested on 4-2-1983

1 ICP=7946-E3 133 35.6 141 48 0.4 5.6 MNM29
2 1CP=T941-E3 131 48.4 8.7 .6 0.2 5.2 1
3 ICP=7337-2-S49 139 28,1 48.2 23.6 0.9 8.4 13%
4 |CP-7030-EB 108 55.3 4.2 13,7 0.1 68.8 290

2.57 1.89 1.67 0.06 2.16  48.0
10.' ‘7.‘ 26.‘ 32'9 ”.6 '206
8.88 6.55 5,78 0.21 5.84  166.0

P L T T T A R I P . P R L L
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Such determingtions are tedious for they require the opening and
ciose scrutiny of severai hundred pods for esch entry and we sxamine
many hundreds of such entries In eech yeor. [t wosid be even more
time consuming |f we were to determine other paramsters of damege such
os numbers snd percenteges cf seed dameged per plant or piot, but sech
extras work may be worthwhile !n some steges of our selection,

To detersine the reilationship of the various pesrameters of podfly
damege we grew a trial which consisted of six pairs of genotypes (two
eech In the early, mid and late meturity groups) esch pair consisting
of 8 podfly resistent and susceptibie genotype, In four replications.
The resistant and susceptibie genotypes had been selected on the daslis
of thelir percentage pod damage In o series of triais In previous
yosrs., We collected all the pods from eact samp'ed plent &r¢ et
counted the dameged and undameged seeds In esch pod. Sose of thece
dota are summer!zed In Tedble 31,

It is evident that <the percentage of pods dameged was the
clearest discriminator between the resistant and susceptible groups.
Thils was not surprising for this parameter vas the mejor ome ut!lized
In the orlginal seiection of these genotypes. The relatively smei |
difterences among the numbers of pod and seed dameged Dbetween the
resistant eand susceptiblie entries Is largeiy explained by the fact
that the early end mid maturlty suscept!ble selections had relstively
few pods per plant, There was great verisblilty for all the
characters meesured, but »!th the percentage of pods dJdamaged having
the lowest coefficient of verlation,

Teble 31: Parameters of podfly damage In resistant end susceptible
genotypes, Khérif 1982-83 st ICRISAT Center.

Res!s-  Suscep- SE cvs LSO
tant tible
Pod damage:
No. demaged 43 48 7.0 53 NS
plant
£ pods demeged 14,8 30.7
(22,1) (33.0) 2.5 32 (7.2)
and damage:
No.damaged/ 87.6 94.9 16,0 61 NS
plent
No. damaged/ 0.29 0.67 30.12 86 0.34
pod .
£ seed damaged 9.3 17.7
(17.2) (23.8) (£2.1) 36 (6.1)

- e —— - . —— -

Dlh ‘l-nw parentheses are the arcsl.a.'ol ‘rrl\.s'for”u'd' ‘valuos.
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One interesting factor that emerged from these observations wes
thet the meern number of podfily dameged seeds per damaged pod wes st
least as great in the resistent genotypes 83 In the susceptible
genotypes. Thus, slithough the resistent selections had o lower
percentage of pods ettacked, there eppesred to be no reduction In the
number of podfly larvee In the pods that were attecked.

These dats have posed severs! interesting questions and we Intend
tc follow up these w!th further detal!led cbservations In a !imited

number of genotypes.

Pod Charactars of Podfly Reslstant Gepatypss:

We again attempted to determine the pod charscters that may be
responsible for, or assoclsted with, podfly resistence/susceptibii|ity.
For this we examined samples of pods collected from the resistent and
susceptible genotypes that were grown In the trial descrided In the

preceding section.

Pod slze and fresh walght:

We collected samies of 10 green pods from each of the genotypes
and measured and welighed each of these. The summarized dete were as

follows:

Fresh wt, (g/pod) Pod srea (cm2/pod)
Res s~ Suscep- Resis- Suscep-

tant tidble tant tible
Eariy maturing group 0.2 0.47 2.5 2.%
Mig maturing group 0.18 0.19 2.5 2,5
Late maturling group 0.15 0.22 NR NR

These data tended t0 indicate that the more susceptibie genotypes
tende¢ toc have heavier pods, but with no great difference 'n the

surface area.

Halr density:

The density of the giandular hairs on the pods was measured, wlth
the following results.
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Halrs/uni?
Res!stant Susceptible
Early meturIng growp 63 59
Mid meturing group 69 70
Late maturing group 46 3

Thus, there wet o sma!!l Indicetion thet the resistant pods had »
denser halr cover, but much greater sampie sizes would be required to
confirm this,

Phasallcs:

In cooperation with our biochemists, the phenolic contents of the
pod wails were snaiysed In three resistant and three susceptidble
selections. These snalyses were of Interest for the susceptibie
cultivars hac grester concentrations of phenolics (3.2 mg phenoiics/g
of dried pod wall) then did the resistent cultivars (2.7 mg/g). This
was unexpected for resistance In many crop plents |s commonly
associated with higher concentrations of phenolics,

We intend to study ‘the mechanisms of resistance to podfly more
intensively In the coming season,
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Project: PP-Ent=5(81)
STUDIES ON THE BIOLOGY, ECOLOGY AD CONTROL OF PCDFLY,

MELANAGROMYZA QRTMISA
Ohjactives:
(8) To suppiement the current knowiedge of the blology
of this pest,

(b) To study the ecology, Including tactors influencing
the fiuctuations of popuiations, across asress and
years.

(c) To develop our knowledge of the potential elements
of prectical management of this pest.

Banga of chaerxations:

In this year, es In previous yesrs, ve studied the podfly both In
the Isboratory and in the fleld, not only at ICRISAT Center, but aiso
at other locations, including Gwalior and Hisser., We aiso enjoyed
productive collsboration with severs! netional entomologists In
studies of this pest and |ts natural enamies. The date accumyleted In
these studies ore too voluminous to be fully reported here but w!li
form the basls for o speclalised report en this pest which will be
prepared In the neesr future,
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Project: PP-CP-Ent=7(81)
STUDIES OF MELIOTMLS POPULATIONS

Shjactives:

(a) To wmonitor Hallathls armigaca populations
throughout easch yesr st Patencheru and 8t & number
of other locations, both e8s larvee on the host
plents end as moths in traps,

(b) To attempt to correiste the population tiuctuations
with the fectors thet are |lkely to Influence them
such as c!imatic, nature! enemies and crop changes.

(c) To determine the role of migration as a factor in
popuiation changes.

(d) To modity or develop a model for Hallaothls
populations end to attempt forecast of
Infestations,

(o) To determine maximum threat periods for Halliothls
on our target crops in the specified locations and
to investigate the possibility of crop maturities
that wlii avoid the peak threats.

(f) To bulld a bank of Hallathis data.

Light Irap Studies:

Three mod!fled Robinson type [ight traps were operated at ICRISAT
Center and one each at Gwallor and Hissar, all of these were operatec
by ICRISAT steff. In addition we receive date of Hallothls ceatches
trom several |ight “treps that are operated by natlionel sclentists
across indle, The data from a!l| of these traps will| be summarised In
the report of the FSRP Cropping Entomciogy sub-program,

Sempies of Hallathis female moths from the ICRISAT Center Iight
traps are dissected to determine thelr mating status. We hope that
these deta wil! eventually be of utiiity In our migration studies.

Ebaromons Irap Studiss

Icap dealgns:

in previous reports the deveiopment of -our standard Hallathis
pheromone trap was described and that of the modifled version which
Incorporates an Inverted cons baffie surrounding the septum, which
gave considerably Incressed catches of the mele moths. We also
reported that & trap In which the moths had to craw! or fly upwards
into . the catch box ceught very few moths. This was In contrast to
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reports from the USA where the most efficlient Hallathls spp pheromone
traps require the moths to move upverds rather then falling, or
tiying, downvards, as In the ICRISAT stenderd trep.

in this year ve compered the ICRISAT gtandard trep, ond the
moditied version Incorporsting the conlcal beffle, with traps
constructed In accordence with the two designs that heve been found to
be most efficient in the USA, The first of these, the "Texas
Pheromone Trap®™ consists of o wire mesh cone with a smal!l hole In the
apex capped by a wire mesh cylindec, The pheromone septum Is placed
in the open base of the cone and the moths fly or crawi upwerds Into
the cylinder where +hey ere trapped. The second was & "Wind Vene
Trop® which Is mounted on & plvot and 8 large wind vene ensures that
the mouth of the trap always faces the wind. The moths are attracted
into the trep mouth by the pheromone and then fly or crewl upwerds
into & catch box, These treps are ||lustrated In Figure 1,

These four trap types were tested over a 12 week period In o
chickpea fleid. The pheromone septum In each trap wes renewed efter
every 28 days. The traps were Interchanged smong the four positions
ot the end of each week so that each trep occupled each position In
the fleld for three separate weeks. Thus, although the traps were not
repliceted the position of each trap wes uniikely to heve greatly
aftfected the overal! catches.

The records of the catches In thesa traps sre summarised In Table
32, It can be seen that the modifled ICRISAT trap caught neerly four
times as many moths as the ICRISAT Standard Trep which caught fer more
than the treps constructed according to USA designs,

We conclude thet Hallathls armigaca /s not read!ly trapped In the
USA type traps. It Is possible that this may be explained by @
ditfering behavioural pattern of this species, when compered with
those of the Hallothis spp which are caught in lerge numbers in the
USA, However, It would be of Interest tc compare the ICRISAT type
traps with the USA design traps In the USA,

Color of the trap fuseal:

In previous yesrs we observed thet when the funnel used |n our
standard trap was white It sppesred to give greater catches then traps
using funnels of other colors. In +this yesr we compered Stenderd
Pherosone Treps that differed only in the colour of the fuanel. We
used six different colored funnels In two replications for 18 weeks.
For the first 6 wveeks the traps were operated In e groundnut fleld end
for the next 12 weeks In 8 chickpes fleld. The catches from these
traps ore susmarised In Teble 33. The coefficlent of variation wes
high but there was |ittie doudbt that the white funnel traps trapped
far more moths than did the traps Incorporsting funnels of other

colors.
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|
ICRISAT pLandord trap + o white plastic fumne) (dla N {CRISAT standerd trop med!f lod by Inperting o perforeted
o) with an slmminium plate révettad shove ot @ sanil yeilew Pummel (€la 1S en) Brewnd the phoremmne,
sloormnee of § on. The trap [o Fimnd with o at ond This funmel |9 secured ta the alminiam plate ofter the

bolt and phoremene sovrne |4 Suspended botew the plate plocamsat of pharemsne source belew the plsts.
o0 the sontra. Naths ore edtained 1n the polythene day
wired bolew the fuwel.

‘Wind Vene Trep' en pivet stand. Moths are shtelned
) Mg laverted with o sewrcs of 2 o te 1a the bua ot the tep of the trap. Campmsitien: W/9

‘Tanss Phoremsns Trap® - I/8 wire mush sone (ete 50

wire serom, wod and shost aste! (800 Amerises

math of the eeme, Maths are trapped (o the eylingrics!
literature),

6090 o top of the sens (refer Amaricen |lteraturs).
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Tabie 32: Weekly catches of male H.armigars moths In  pheromone trgps
cf differing designs In o chickpes fleld ot ICRISAT Center

1982-83.
Moths per week

Wind Wire ICRI SAT Conlical

vane mesh stonderd baftie

trap trap trep trep
16=22 Nov 227 ! 42 201
23=29 Nov 3 0 139 349
30-06 Dec 42 4 217 641
07-13 Dec 19 3 128 884
14-20 Dec 47 0 434 1169
21=27 Dec 55 3 203 939
28=03 Jon 69 6 113 474
04-10 Jan 119 3 . 98 513
11«17 Jan 25 3 8?7 284
18-24 Jon 2 0 26 121
25-31 Jon 12 ! 20 %0
01=07 Feb 1 1 6 2%
Toteal 416 25 147% 5686

.
P . T A SR SR S e B I B coe P T P




Table 33: Mean weekiy catches per trap of

me'e H.Armigaca moths In
ICRISAT stenderd pheromons traeps Incorporeting funnols of
ditterent colors at ICRISAT Center, 1982-83.

Moths/week/trap In traps Incorporating funmeis colored

ahite Rec Yol low Green Black Orenge
15=21 Sep 10.0 1.5 8.5 6.3 4.0 7.0
22-28 Sep 5.5 1.3 1.0 1.0 0.0 1.0
29=05 Oct 1.0 0.0 0.5 0.0 0.0 0.0
06.12 w 1.0 0.5 D.O 0.5 0.5 0.5
13=19 Oct 2.0 0.5 1.3 0.0 0.5 0.0
20-26 Oct 1.0 0.0 0.0 0.0 0.0 0.0
2702 Nov 1.0 0.0 2.0 0.0 0.0 0.0
0309 Nov 13.% 0.0 3.5 1.0 0.0 1.0
10=16 Nov 23.% 4.5 8.0 5.5 5.0 1.5
1723 Nov 82.5 7.0 14,0 12,5 4.5 6.0
24-30 Nov 52.0 12.5 1.0 14.0 8.0 10.3
01«07 Dec 114,5 36.0 67.5 35.0 55.0 23,0
08-14 Dec 100.9 26.3 18,5 12,5 21,0 13.0
15«21 Dec 159.0 112.0 54,% 89.5 74,0 38.0
22-28 Dec 40.5 51.0 70.0 53.0 35.0 25.0
29<04 Jen 25.5 24.% 25.5 26,5 12.0 22.0
03=11 Jen 32.0 20.5 13.5 23.5 19.0 15.0
12=-18 Jon 28.0 13,5 10.0 19.5 6.0 23.5
Means 38.5 18.0 17.2 16.7 13.0 10.4
SE & 3.45

A . . . -

D T N N S

S e ——
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Halght ot the irapa:

Weo have standerdised upon o trep height of 2 m above ground
level. This wes a result of early triasls thet Indicsted such @
height, or greater, gave optimum catches. In this yesr we tested
traps 1, 2 and 3 m sbove ground level In all of ICRISAT's mandate
crops - pigeonpea, chickpea, groundnuts, sorghum and millet, There
wvere two replicetes aend the traps were opereted In esch crop for a
tote! of 8 weeks,

The summarised dota in Table 34 clearly Indicate that optimum
trap helghts vary according to the crop In which they sre opersted,
Iin the short statured crops, chickpes and groundnuts, maximum catches
were recorded !n the lowest traps. In the taller crops relatively few
moths were caught in the iower traps, vhich were well below the crop
cenopy. We therefore concliude that pheromone traps should be set Just
above the crop cenopy rather than at a set height above ground level,

Iasts of ditfarsat asgta:

We have been using as pheromone dispensers, white rubder septs
loeded with | mg of the pheromone mix. These septs have been supp!led
to us by Dr.B.Nesbitt of the Tropical Products Instityte (TPI) of
London. These rubber septa, which ere manufactured In Isresel have
been difticult to obtain and Dr.Nesbitt .suggested thet we should test
smaller rudbber septe that are menufectured in UK and are relatively
cheap and easy to obtaln, Corsecuertiy, In this yesr we compared the
British septa both at | mg and 2 mg pherowone loeding with the Isrsel!
septe (1 mg). These tests were carrled out with four replicetions at
ICRISAT Center ond with two replicationt at Hisser over 1 week
periods, without renewing the septa. The dats from <these tests are
summarised In Table 35, It cen be seer <that the British septe
attracted fewer moths than the Israeli septe when loaded with | mg of
the pheromone mix, However, where the British septe were joaded with
2 mg, they caught st iesst 8s many moths as did the Isrse!i (1 mg)
septa. We are now conslidering whether tc adcpt these new septe in our

standard traps.

interactiop of Hallothis end Spodopiars pheromones:

Dr.Nesbitt of TPI has suppl!ied us w!th the pheromcnes of both
H.armlgers and Spodopisrs Jture. The latter pest I: occesionsily
found on plgeonpea, but commonly found on groundnuts, It would be
convenient to monltor both these pests, either in seperate traps or In
a single trap containing both the pheromone mixtures as ettracterts,

To determine the interactions of these two pheromones we recorded
the catches from ICRISAT standard traps baited with (8) H.armigaca
pheromone (dispensed from Isreel’ septe), (b) S.Lltura pheromone
(dispensed from plastic vials) and (c) both together. These traps
vere operated for 8 weeks 'n a3 groundnut fleid with two replications.
The deta recorded from this triai ere summarised In Table 36, Here It
cen be seen that the treps containing both pheromones hed grestly
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Table 34; Mean weekly catches of mesle H.armigera moths In  ICRISAT
standerd pheromone traps fixed at different heights in the
mendate crops 8t (CRISAT Center 1082-83.

T Sorghen(Trap WY NI Tia¥(Trep WL Goet(Trap HED)

LR -

e oK In in 2» 3a in Yo e

10-16 Aug 9.0 10.5 2.5 9.0 31.0 3.0 5.% 3.5 1.5
‘7‘23 A\OQ 005 3.0 1000 10-5 ‘1.5 3‘5 1700 005 0.0
2‘-30 Aug 0.5 9.5 805 1.0 505 °.5 2700 5.0 605
01«06 Sep 0.0 19.5 27.% 3. 19.% 24,5 87.5 40.0 20.0
07-13 Sep 0.0 7.0 16.5 0.5 15,5 1.5 41,5 23.% o9
14=-20 Sep 0.0 3.0 12.0 0.0 10,0 14,0 21.% 10.0 14,5
21'27 s.p 0.0 0.5 1.5 0.0 100 ‘.0 ‘200 6.0 200
268-04 Oct 0.0 0.5 1.0 0.0 0.0 0.5 4.5 1.0 0.5
Meens T3 e 3 e 1. 270 1.2 6.8
S.E. 2 1.70 2.17 1.39
P.ped (Trap Ht,) C.pes '('Trmr Ht,)

i x 3m Im 2m Sm
10"6 Nov 0.5 ‘8.5 “OO 9;0 1.5 1'5
17«23 Nov 3.5 17,5 4.0 12,0 4.0 1.5
24=30 Nov 0.5 9.0 28.% 3.5 3.5 5.5
01«06 Dec 0.0 107.,5 329.0 86.0 53.% 37.0
07«13 Dec 0.5 109.0 266.%5 90,0 89.5 64.5
14=25 Dec 0.0 119.,0 584.% 142.0 150.0 70.0
21=27 Dec 2.% 90.5 190.0 N1.% M.5 45.0
28=03 Jan 1.0 77.0 137.%5 49.0 32.0 32.5
Means 1.1 68,5 203.3 57.9  %0.7 32.2

S.E. 2 8.87 1.61

¢¢¢¢¢ 4 . P L e 4 e e ————— -~ -
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Table 33: Mean weekiy catch per trap of maie H.armigera moths In
ICRISAT standerd pheromone traps balted with different septs
as dispensers for diftering loedings of the synthetic
pheromone 1983,

D B T T N P s S

At ICRISAT Center At Missar
(4 replications) (2 replications)
isreell British septa isreel! British septa
1 mg 1 mg 2mg 1 mg 1mg 2 mg
26-03 Fed 30,5 32,0 40.3 05«11 Mar 521.5 448.0 658.5
04-10 Fed 13.3 21,8 22,8 12-18 Mar  418.0  368.5 3560.0
11=17 Feb 11,3 4,8 8,3 19-23 Mar 881,00 653.0 921.5
16-24 Fob 1.8 3.8 7.5 26=0) Apr 295.%  234.5 3%4.°
25=03 Mer 2.3 2.0 6,0 02-08 Apr 414,0  325.0 410.5
04-10 Mer 2.0 1.3 3.0 09=~15 Apr 245,35  211.5 288,0
11=17 Mer 2.0 3.0 4.3 16-22 Apr  435.5 4%6.6 512.°%
18=-24 Mar  30.3 9.5 34.5 23=29 Apr 54.0 36,3 74,0
25-31 Mar 14,0 5.5 10.0 02-08 May  36.5 22.% 5,0
01=07 Apr 24,3 10.0 10.3 09-15 May  60.% 40.5 78,0
08=14 Apr 24.3 13,0 28.8 16-23 May 24,0 7.0 36,0
15=21 Apr  16.% 12,8 18.8 24-30 May 4.5 2.3 8.5
Means 15,2 9.9 16,7 282.%5  233.8 329.4
S.E. ¢ 2.9 2,6 3,6

76.9 63.0 84,8

- - L . I T S T I S I N e e @ W e 4w e

Table 36: Mean weeki!y cetches of male H.armigers and Spodoptars |1turs
moths (n ICRISAT stenderd pheromone traps balted with the
pheromones for each separstely and together In @8 groundnut
tleid at ICRISAT Center 1582,

S W W G e G W B A T A S B B 6 B SR b, S B

Heliothls Hallotius + Spadopters Spodoptera
pheromone pheromone pheromone
Catches of Catches of Catches of

Heliothis Hallothis Spadopter s Spadapters

A B e e W ARG . W W . B A5 eI . e A W ey B B e W A S Wk b

20-26 Aug 18.0 11.0 45,0 60.5
27=02 Sep 66.5 10.0 54,0 57.0
03-09 Sep 203.0 11.0 166.0 108.0
10-16 Sep 43.0 0.0 46.0 108.0
17=23 Sep 33.0 1.5 86.0 72.9 .
24=30 Sep 11.0 0.0 122.0 $1.0
01-07 Oct 1.0 0.0 67.0 108.5
08~14 Oct 2.0 0.0 195.0 178.3
Means 46.4 4,2 97.6 9.0
SE Z 1.99 7.33

A ——————— - S v



reduced cetches of Hallathls so we conciude thet It would not be
possibie to operste cosbined Haliathls end Spodoptacs pheromone traps.

Pharomone trap and llght trap Intaractlions:

We operste both pheromone end |ight traps st ICRISAT Center end
st other locetions, To determine whether these traps Interfere with
sach other snd |f so, the maximum distence at which such [nterference
s discernsble, we designed a simple observetions! trial. Hallothls
pheromone traps were operated to the North-test and South-West of o
ight trap. These directions were determined by the prevailing winds,
The light trap wes operated snd recorded for every night but the
pheromone 4¢raps were opersted for 2 nights on then 2 nights of¢
repestediy. (n the "2 nights off™ the treps were baited with S.1itura
pheromones. For the first 6 nights the pheromone traps were | m from
the !light trap and were then moved after each 16 days to & greater
distence from the |ight trap. The summar!sed datas of the catches are
shown In Table 37,

Teable 37: Catches of H.armlgars moths In pheromone and |ight trep when
operated at differing distances from esch other @t ICRISAT
Center 1982-83,

W w w we - - -

Distence between Pheromone Light trap catches o

pheromone and trap(2) when pheromone traps were
traps catches Operated Not operated
(m) come  meer  ce=- -

.8 & g & 2

26-10 Nov 1 0 5 4 3 1
1126 Nov 5 0 64 72 30 35
27-12 Dec 10 0 97 99 40 S0
13-28 Dec 20 ! 92 122 79 82
29-13 Jan 30 16 15 10 15 e
14=-29 Jan 40 10 6 6 5 8
30=-14 Feb 50 14 5 4 6 7
Tote! 41 284 317 178 195

it can be seen that no Heliothis moths were casught in the
pheromone treps while they were within 10 metres of the (Ight trap, a
few were caught at a distance of 2C m and many when these traps were
30 metres or more from the light trap. However, these observations
were recorded over a period when the populations  of the moths were
probably dec!ining and 1t wi!l be necessary to repest this experiment,
but with a ¢:fferent design, before any firm conclusions are drawn.
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There was an apparent increase In the |[ight trep cetches of
Haligthls when the pheromone traps were opersted within 20 mstres of
the 1ight trap. This Incresse wes not unexpected for the meie moths,
for the pheromone traps mey sttract males over grester distances than
would the Iight trap, but with the |ight trap being more attractive
over a shorter range. There Is no such simple expianation for the
Incresse In catches of female moths. Here again we nesd to repest
this experiment to determine whether the apperent increase !n catches
Is contirmed.

Eharomoge trap catchas and moon phass:

An analysis of the catches of severs! Hallothls pheromone traps
over many lunar periods hes Indiceted thet moon phase has |ittie
discernable effect on catches. This is In strong contrast to the
iight treps where cetches sre greatiy depressed at ful! moon perlods.
Howsver, a series of all night cbservations Indicated that the time of
moon rise might have an effect upon the timing of the entry of moths
into the pheromone trep. These all night observetions showed
considerable veriation In the timing of the pesk catches of moths In
each night. In most nights some moths entered the traps !n every hour
from dusk to dawn.

Bharomone trap. light trap and lacval popylations comparlsons:

It Is often postulasted that although traps may not ceatch enough
insects to be effective e8s pest control devices, they are st leest
usefu! as monitoring devices. In the case of Hallothlis armigara there
appears to be & lack of published evidence that light traps or
pheromone treps are useful Indicators of the populetions of this pest,
We therefore embarked upon 8 comparison of the cetches In |ight treps
and !n pheromone traps with the populations of larvae on all host
plents [n the ares. By August 1983 we had completed 2 years of
recording data from three |ight traps, each subtended by two pheromone
traps and from the crops and other host plants In the vicinity, At
that time we reduced the work Invoived by dliscontinuing one of the
Iight traps with [ts two nearby pheromone traps, but will contlinue
recording from the other two |ight traps and four pheromone traps.

Preliminary analys!is of the detes Indicate that the numbers of
moths entering the traps do not glive very good correiations, elther
among the twc ¢ifferent traps or between the traps and the counts of
jarvae In the flelds. In 1981-82 the correiation (r) between the
catches In light traps and pheromone traps was only 0.60 and In
1982-83 only 0.43.

We would not expect catches of moths In the traps to be closely,
¢irectly correleted with counts of the larvee In the flelds, for the
moths in the traps would elther be those thet gave rise to the eggs
and larvae In the fleld or those that were the result of pupetion and
emergence from those larvee. In Table 38 we show & series of
correlations that are displeced in time In an effort to determine the
greatest correlations. It the traps are to be of use In wmonitoring



50

for pest control then we require good correlstions between moths that
give rise to the lervel populetions, '.e. the moth catches one or two
weesks before the lervel populastions, and the larve! populations
themseives. The summerised date show very verlisble correlstions, with
no obvious pesks 1o Indicate that the gats from the traps indicate
sither the motte et give rite t0 the pesk larva!l populetions, or
those thet result froe such populstions,

Although these summeries Indicate that the trep catched ere
unlikely to be of direct use In predicting dameging populstions, they
should not be written off as being of no utility, We know that
severs! factors such as moon phase and c!imatic factors can grestly
infiyence the trap cetches. We wiil now embark upon detaiiec sra!yses
of the fectors thet ere |(ikely to Inflyence the catches In the hope
that we will be able to determine correction factors which, when
appiled to the trap cetches, will greatiy improve the correlations
with larvel populations anc so oliow us to use the traps as useful
mon Itoring tools.

Pharomons traps Jp Individual crops:

As In previous yeers we operated two pheromone traps !n each of
our mandate crops, both In the pesticide free and protected areas,
continuing the records from these traps unti! oafter the harvest of
each crop. These dats will be comparec wi*th counts of Haligthis
larvee that are also recorded from these crops. In sorghum the trap
catch pesk preceded the pesk lsrval population but with no subsequent
trap catch peak to Indicate the emerging moths, This was In marked
contrast to the sityetion In both pigeonpes an¢ chickpes where the
peask moth catches followed the pesk |arval Infestations. We wli!
fully report upon these date and the conclusions that we draw from
these differences In e separate publication.

Eharomone 1irap natwork 1n the indisn sub-continent:

Many national sclentists are cooperat'ng In recording from the
ICRISAT standerd Hallothls pheromone traps at locations across Indla,
Pak Istsn, Bangladesh end Sri Lanka. We now recelve date from more
than 100 traps from more than 50 {ocations. We hope that these data
will at least give us an Indicatior ¢f <the seasona! and geographic
varlgtions In moth populations, We also hope to use the data to
determine the factors Involved ir the population dynamics of this
moth, Including +*he possibie roie of migration. These data will be
eccumulated and will form the basls for s separate repcrt,

Othar chemical attractants:

We previously reported that out of & range of chamicals received
for testing from Dr.Jacobson of USDA, phenyiacetsidehyde was the most
attrective when used In our standarc ‘raps. In this year we tested 25
more chepicals, suppiied by Prof. H. Remboid of the Max-Pianck
Ingtitute for Biochemistry, Munlch, None of these appeared to be very
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sttractive to Hallathis Il“hl in tield testing.

We continved to test phenylacetaidehyde, both with and without
sscorbic acid as an entloxident, In our stamderd treps both ot ICRISAT
Center and ot Hissar. These traps caught fev moths at ICRISAT Ceater,
but substentiasl nusbers were caught st Hissar as can be seen in Tabie
39. Here the sddition of sscorbic acid mppesred To g‘n s il
Incresse in catches In this unreplicated test, Of the 530 H.acmigera
moths cought during the 12 wesks test 214 (408) were temsle. Several

other Insects inciwding meny Dischryaia orlchaicas vere also osught In
these fraps.

The vaiuve of ldeatitying attractents/traps thet will catch female
soths before they have laid eggs i3 cbvious, and the results from this
test of phenylecetaidehyde asre encouraging. However, the nusbers
caught in these treps were very low when compered with the numbers of
H.acRigars male moths ceught In neerby phercmone traps (several
thousands) over the same period. We vwlii continue the search for more
attractive chemice!~,
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Tebie 138 Correlation coefticients of comperisons of H.acmlgaca woth
cefches In pheromone and |ight traps with counts of lervee
'n the flelds at ICRISAT Center 1979-83,

DI 2R BRI I R L e R A

Corrouﬂon coofﬂclonfs (r)

Courits remeemesresss e
of ngh? 'rrqs Pherosone treps
:C:‘"-'“ ' - .- ovenar o -

1979-80 1980-81 1981-82 1982-83 1981-82 1982-83

R S R R S S R

S weeks eariler 0,39 0.18 0.06 0.29 0.5 0.64
2 wooks oariier 0,5 0.29 0.2% 0.34 0.42 0.76
! wook eoori!ler 0,66 0.44 0.32 0.45 0.% 0.73

same  week 0.5 0.44 0.43 0.7 0.62 0.70
1 wook later 0.32 0.43 0.5% 0.74 0.70 0.60
2 wooks later 0.27 0.%37 0.64 0.53 0.70 0.44
3 wooks loter 0.42 0.29 0.64 0.34 0,52 0.20

T E B E R EBE BB T N L RS S S T T TR R A S R B S R G- S

Tabie 39: Weekly catches of H.armigara moths In [CRISAT standerd treps
baited with phenylacetaidehyde, with and w!thout ascorb!c
acid as on antioxident at Hissar 1983.

L X S P R e S -

Catches of moths In p phonylaconldohydo(o 05 nl)frms

Lol g g L d ol ol L g Xl X3 L L L R X 2 T Tl L g ¥ T4 2 X T F T

Without ascorblc !cld Il'l'h ascorblic acld (C. Gh

IR I SNEI RIS SRS PR A B G ¢ LI AL S T Y Ty R Y

Moles Fema |os Malos Fers!as
05=11 Mar ya 34 19 38
12-18 Mar 17 13 9 8
19=25 Mar 2! B N 13
2601 Apr 0 2 10 3
02-08 Apr < ! 0 4
09=-15 Apr 2! 9 30 17
16=22 Apr 45 13 57 22
23=29 Apr 4 0 8 1
30-06 May 3 3 4 1
07-13 May 4 1 1 8
14-20 May 7 2 b Vi
21=27 May < 6 3 2

Totels 147 95  171. e
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Project: PP-Ent=6(81)
STUDIES ON THE PROBLEMS OF INSECTICIDE USE ON PIGEONPEA

Db jact]lves:

To study the problems of Insecticide use on pigeonpes crops and
to develop practicable solutions to these that will be of utility In
tormers' flelds. An snalysis of the economics of pesticide use w!il
be Included.

lntroduction:

'n »revious reports we have described the problems of the
application of pesticide on <this crop end reported that Controlled
Droplet Applicetion (CDA) at ultes low volume (ca. 4 |/he) can avold
some of these problems and give relatively good pest control, In this
yesr we agein compared the relative merits of CDA and conventional
spraying on this crop, both in & tormal tria! on ICRISAT Center and In
tarmers' fleids. The resuits of the testing in fermers' flelds will
be reported In the FSRP croppling entomology report,

Comparison af COA and coaventlooal spraying:

In this year we compared the use of the CDA spinning dlsc
sprayers with that of the motorized knapsack spreyers and the hand
operated knapsack sprayers In & trial with three repilcations of (.!
ha plots. Endosulfen sprays were applied according tc counts of
Hallothis eggs and larvee on the crop. Two spreys were requlired
during the flowering-podding stags,

As can be seen [n Table 40 the pest damage and ylelds produced by
the treatments did not ditfer significantly, the COA treatment was &t
least as good as the conventions! methods. However, the work Irvolved
in the CDA trestment was much less then In the other twc trestments,
tor only 4 1ltres of spray mix was required per hectare ftor CDA, In
contrest to 25C | for the motorized knapsack and 500 | for the hand
operated knapsack. Ideally the spray mix for the CDA should be In &
non=-phytotoxic oll ot low volatiiity, As such formyieticns are not
read!ly avaiisbie in Indls, we wused 2 sugar syrup solution oas 2
difuent for the endosuifan concentrate. This tended to reduce droplet
evoporat'ur enc the dropiets on the plants may have proved 1o De
attractive, but toxic, t0 the pest adiits and larvae.

We aiso attempted to measure the actus! coverasge of spray on the
plants by using & dye in the spray mix and counting the dropiet steins
on white cards placed at various ievels on the plents 1o simulste
lsaves. These observations Indiceated that the motorized knepsack gave
the best coverage throughout the plant and particulariy on the
undersurfaces of leaves. However, this may have been 8 result of a
tallure to recognize and count most of the small dropiet stains
produced by the CDA. For wmeny pests, under leaf and whole plant
coverage s of Importance but for Haliathis on pigeonpes the flowering
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terminsls, which sre concentrated neasr the traps of the plents, asppeesr
to be the major tergets.

Foliowing the successful use of COA again In this year we Intend
to encouresge grester Interest In the use of this method on pligeonpes.

Teble 40: Pod damege and ylelds from s trall comparing the use of
diftering sprayers on pigeonpes 8t ICRISAT Center 1982-83,

Percentage of pods demeged by Yield
spr.”r P E e e & ¢+ PG R BB B P o B r s e Es S S kyh.

Borers Podfly Hymn, All Ingsects

Hand operatec pY} 20 1 57 170
knapsack

Motor | sed 40 1% 3 61 1570
knapsack

Controlied dropiet 32 14 1 49 1740
App | icetor

SE ¢ 7 6.2 1.7 1 4s 95
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Project: PP-Ent-4(77)
BIOLOGY AD ECOLOBY OF PESTS OF PIGEONPEA AND ONMICKPEA

dJjactives:

To obtein Information on the blonomics of the pests of plgeonpeas
and chickpess. To study the effects of differing climatic elements,
verious agronomic prectices and other factors on the ilte histories
and populestions.

Atudles on theips:

in this yesr we concentrated the work I[n thls project on the
common thrips which Is found In ftlowers at ICRISAT Center -~
Megalurothrips usltatus. We collected these thrips from the flelds
end studied their blology In the iaborstory in glass tudbes, using @
reguiar supply of fresh fiowers from pesticide free plants as food.
The date recorded from these cbservations are summerised 'n Table 41,
The number of nymphs produced by each female under ¢these oonditions
ranged from an sverage of less then four In October/November to more
then eight in Jenuary/February, The mesn generation time showed
fittie verisblility, not surprisingly for the Isborstories ore
generally kept at relatively constent dtemperatures throughout ¢the
year,

Table 41: Observations on the blology of Magalurgthrins usliatus
fesding on pigeonpea flowers In the lsboratory at ICRISAT
Center 1983,
No.ot Egg Nyaphs
females Incub8tion w===-mmre-eeeoiiiiernenn. Adu'*s
obser- period No Per | od Mortallty Longevity
ved (days) emerged (days) (%)
Jan~F eb S0 5.4 413 11.0 45,0 NR
F eb~Mar 185 5.8 1430 10,6 $0.% 15,9
Mar-Apr 325 4.4 2050 S.8 99.3 1%.7
Apr=Heay 250 5.2 1073 10,3 53.4 19.5
May-Jun 350 5.7 2332 10,5 53.6 13.6
Jan=Jul 400 5.8 2951 1.1 57.5 12,1
Jul=Aug 450 6.0 357 10,7 60.6 13.1
Aug=-Sep 300 5.7 2288 10,7 70.2 12.8
Sep~Oct 200 6.0 1285 11,2 6!.4 12,2
Oct=Nov 350 6.2 1376 11.2 60.4 12,1

P AR LU I AP R P S S

Yo monitor fieid populstions, we sempled fiowers from early
(T=21), medium (C~-11) ond lste (NPLWR] 15) cuitivars throughout thelr
fiowering periods. We collected 100 closed and open fiowers sach week
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from each cultivar and counted the nusber of adults snd nymph thrips
In esch sample. These dete ore summerised in Tadle 42. It csn De
seen that the populetions tended to be grestest on the later meturing
cultivars. The relatively high ratios of adults t0 nysphs was rather
surprising, for the leboratory observetions would Indicate that there
should be st least as many nymphs as edults In 8 normal population,

Tabie 42: Numbers of thrips (meinly Magalurotrhips usltatus) edulfs
end nymphs counted In weekly samples of open and uhopen
flowers from three cultivars of pligeonpes from the pesticide
free aree 2t ICRISAT Center 1982-83,

No, of thrips per 100 flowers
Cuitivers Standerd Open flowers Unopen flowers
(“*“r‘W) wook mrses i v er e [ p—
Nymphs Adults Nymphs Adults

Lo IR O N S S L T NN A R S, S —————

40 N 252 91 b33

4 91 39% 97 514

T2 42 72 343 108 140
(Eerly) 43 35 282 95 9%
44 77 214 106 179

Means 69 297 99 252

45 311 509 343 537

46 158 418 231 428

cthn 47 118 408 186 490
odlum) 48 91 281 133 326
48 91 281 133 326

49 129 401 142 499

Means 161 403 207 456

5C 115 440 176 496

NP(WR)1S 51 43 834 56 878
(Late) 2 36 736 43 688
01 88 €78 113 854

02 96 677 ¢ 2

Means 76 673 97 7126

It can be seen that the average number of thrips per flower
varied considerably across the season, there was 3iso considerable
variation from flower to filower, with many flowers free of thrips.
The overal| pverage of 5.8 thrips per fiower confirms that this Insect
is very comhon on pligeonpea. Its role Is still controversial. Some
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vorkers heve found evidence of considerabie yleid reduction caused by
this Insect, others conglder 1t to be of [Ittie or no concern or even

to be bdeneficiai, Earller studies at ICRISAT Center have Indliceted
that It (s not of Importance as # polilinstor,
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Project: PP-CP-8(81)
STUDIES ON THE AUGMENTATION OF THE NATURAL CONTROL ELEMENTS
OF THE PULSE PESTS

Dhjsctives:
(8) To supplement existing date on the naturs! control

elements of the puise pests both on the terget
crops and on thelr alternate host plants,

() To study *he possibliities of sugmentation of the
natura! control elements and 40 estimate the
cost/benef it returns of such messures.

Eacasltise of Hallothlis larvae collectad from the fialds:

We continued to monitor the sessons! parssitism of Haligthls
lsrvee by collecting sampies from pigeonpea in our pesticide free
flelds and resring these Individually In tubes. The summerised data
from these observations are shown In Table 43, In this yeer the
dominent parasites were tachinids, as Iin previous yeers on this crop.
Eerly In the season In November, Carcelis lllots wvas the most common,
but In all other months Gonlgphthalmus halll was dominant.

Analys!s of the data according to the size of the larvee when
collected showed 8 much greater incidence of parasitism in the larger
larvae (Table 44). This Is expected wvhere the tachinids are the mejor
parasites, Similar collections from other hosts Including chickpes
ond the cereais tend to have greater perasitism In the younger larvse,
mainly caused by hymenoptera, which tend to be relatively uncomson on

p lgeonpea.

Eucal~/=~1n ralanse Ib the tlalgd:

We continued to maintsin laboratory cultyres of the exotic
tachinid paresite fucalatoris bryan). This Insect was originally
imported from the USA where It is a common parasite on the Hellothis
spp In the country, In this year we again attempted to establish this
perasite In our pigeonpes flelds., For this we sowed four row strips
of an eeriy cultivar (ICPL=-81) between larger strips (24 rows) of &
mid meturlty cuitivar (ICP-1), This ensured thet there was &
continuous supply of filowers and pods to act 8s hosts for Hallothis
from October to February. We made four releases of the parasite,
totelling 584 mated females from November to Jenuary. Recoveries of
Hallothis larvee made 22 to 25 days atter each paru!f. reiease gave
no evidence of parasite estab!ishment.

At times there were relatively tfewv Hallothis larvee of the
preferred Instars (4th snd 5th) avaiiablie on the pigeonpea at the time
of parasite release, snd this mey have accounted for the
non~estab!ishepnt, However, the native tachinid parssites thrived
under the conditions and on the Hallathis popuistions avelisble In
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Table 431 Numbers and percentages of H.armigars lervee found to be
perasitised when collected from pigeonpes In pesticide free
vertisol flelds end subsequentiy reared In the isborstory st
ICRISAT Conter 1982-83,

No. of lervee $ perasitiom
Month - -
Observed  Died Perasitised Total Among Survivors
November 737 207 45 6 8
December 175 89 22 13 26
Jenvary 259 123 92 36 68
February 59 26 6 10 18

Tabie 44: Incidence of parssitism In H.armigara lervee of difterent
sizes collected from pigeonpea from the pesticide tree
vertisol st ICRISAT Center 1982-83.

Slze of H.armigars when

col lected
Small  Medlum  Lerge
No. of larvae cbserved 316 432 462
No. of larvee dled 152 173 120
No. of larvae parasitised 20 47 98
£ of peresitism (total) é 10 21

% of parasitism (among survivors) 12 17 29
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this sesson, Eariler studles, In large field cages, Indicated thet
this exotic perasite cen perasitize the Hallqthis lerves In our fleld
conditions, However, in spite of relesses In 3 yeers we stii| have no
evidence of estabiishment, We wiil continus t0 study the ressons for
our fellure to establiish this paresite in our fleids, for [t Is very
easy to rear in our laborstories. One major problem mey be the Ileck
of synchrony between the generstions of the parasite end its host st
ICRISAT, The mean generation time for Hallgthis being 40 days end
thet for Eucalatoris, 25 days. As the paresite Is restricted sisost
entirely to ettacking the fourth inster lsrvee of Its host, @
continual supply of overiapping generstions of the bhost will be
required 1f this perass'te 's to thrive In fleld conditions, It Is
evident that this perasite mey be of value In some areas of indle, for
[t has been reported *c hove establiished Itself at Bengaiore and we
hope for simllar success in other iocetlons.

Studiss of pradatars:

The study and collection of date concerning the perasites of
Hallothlis s reletively easy, for simple coliections of the eggs and
lervee from the fields and subsequent rearing and observation of these
in the laboratory will glive Information on the range and extent of the
parasites present, Observations of predetion sre not so easy, for @
greet deal of tedlous observetion cen give relatively |ittle
Information and !aboratory observetions of suspected predators ere
Ilkely to yleld results that are atypical of fleld behaviowr.
Consequentiy there Is & paucity of Information on the predators of
pests In most crops. I(n previous yesrs we have ldent!fled several
arthropods that sre common on pigeonpes, end which will feed wupon
Hallathls eggs and young larves In the laboratory. In this yesr we
agein devoted some time to laboratory and fleid studles of these.

Saasceallty of apldacs:

We monitored the numbers of spiders and of the larvese of
Hallothls In two pesticide free flelds at ICRISAT Center, with weekly
observetions from November 1982 to February 1983, In both flelids the
numbers of spiders recorded were relatively low, averaging !ess than
two splders per meter of row, for much of the perlod. However, there
was & distinct pesk in the population of spiders In ear!y December,
two Oor three weeks after peak populations of young Hallothis larveae
were recorded in these flelds. In addition there was a second pesk of
spider populations In one of the flelds in mid Jesnuary. Here agsin
this pesk was two or three weeks sfter a pesk of young Hallothis
larvee, These data may Indicate a dependance of the spider
populations upon the Hallgthis populations 'n this crop.
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Ettact ot OO sprayiag:

We sampied predators In two large plots (12 rows of 39 m) of C 1!
pigeonpes grown In tleid BM 14E (vertisol), One of these plots was
left pesticide free and the other was sprayed twice with DDT +*o
control the Hallathis popuistions., There was » significent reduction
ot the number of Coccinelild aduits trapped on sticky boards In the
DOT spreyed plot when compared w»!th those in the pesticide tree piot.
However, there were no significant reductions In the number of splders
end coccinellids recorded from the pients by dislodging nor in the
number of ants recorded Ir pitfall traps In the sprayed plot. This
was rather surprising for we expected to find large reductions in the
predetor populations In the sprayed plot,
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Project: PP=-Ent=-3(77)
INTEGRATED PEST MANAGEMENT ON PIGEONPEA

fhjsct lves:

To develiop the concept snd practice of ntegrated pest mensgement
on plgeonpes. To Identify end deveiop Individusl components or
practices thet will reduce pest-casused losses on the crop, end ¢to
eventually combine these into & precticel package for use at the
farmer ievel.

Components thet wi!l be Investigeted initially sre:-

(a) insecticide use, Including Improved app!icetion
techniques

(b) host plant resistance (8s {n PP=fnt-2)

(c) blologlcai control (CP-PP=Ent=~4)

(d) cultural practice Including Intercropping.

Plant denalty Interaction with raslstant and suscaptlble gamatypas:

The effect of Increasing plent density from 4.4 to 13.3 plents
per square meter in & Haliathis resistant genotype (ICP 2223) and In @
susceptible genotype (PPE 50) were monitored in trials on both Alfisol
end Vertisol In 1981-82, In the Alfisol trisl there wes & reduction
in yield (17%) at closer spacing In the susceptible genotype, but not
in the resistent selection. In the vertisol trial the closer spacing
led to an increase In yleld In both genotypes, but this was greater in
the resistent selection (338) then In the susceptible (58). The
differences were mainiy sttributable to the pod demege caused by
Insects, perticulariy Hallothis, in the tirst filush,

In this year we conductec twc trials at ICRISAT Center, both on
Vertisol but with one pesticlde free and the other Insecticlde
protected. Each trisi was of two genotypes (I1CP-2223 end PPE-50) at
two spoacings - 7% x 30 cm (4.4 plants/m ) and 75 x 10 cm (13,3
plents/m ), Each trial was of factorial design with four rep!ications
of plots 16 rows of 4 m (48 m ),

in the trial on the pesticide tree diock (BUS 5B) there was o
severe Haligthls ettack during the first flush of flowering and
podding so that the pod damege was 8imost total, even In the resistant
genctype ((CP-2223), There wes 8iso considerable pod damage in 1he
second flush and the ylelds from this trial were ios. The pod damage
and yleld desta from both fiyshes are summarised in Table 45, It cen
be seen that the res’stant cultivar gave the iower yleids even though
it had Iiower pod and seed damage. The closer spaclng gave increased
yleld In both genotypes, In spite of an Increased percentage of pod
demage at the closer spacing !n ICP-2223, This Indicatec that the
grester pod production, both by the susceptibie genotype and at the
closer spacing more than compenseted for the Increases !n percentage
pod damege associeted with these factors. The only difterences thet
wore significdnt were for the second harvest yleids, both for spacing
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and spacing x genotype intersction and for the pod and seed damege of
the second harvest fros the genotypes.

Tadie 431 The effect of plant density on pod and seed demage end yleld
in Haligthis resistent ond susceptidle genotypes In a trial
on & pesticide free vertisol ¢fleld at ICRISAT Center,

2.4 33 177
J.4 47 2.5
12 N 16

S.E. (Factors) ¢
S.E. (Interectior)s
C.v. ’

L]

]

1982-83 ,
% pod % sed Graln yld.
Plant damage damage (kg/ha)
Genotypes donglty/ =-oos | rrereeses  eesccccene
LK st 2nd 183t 2nd st 2nd  Totel
plck pick plek pick plck plek
ICP 2223 44 98 49 B6 25 24 398 382
(resistont) 133 99 5% 92 28 30 418 448
Meon 96 32 B89 26 27 38 48
PPE 50 4 98 62 8% 36 24 413 4W
(suscept!bie) 13,3 99 63 90 M 9 513 52
Mean 9 63 8 B 17 493 509
Overai! 4.4 98 56 86 30 24 46 M0
133 9% 3% 9 N 20 45 484
0
0
1

s O

In the protected trial, vhere three sprays of endosulfan were
appiied by @& high clesrance tractor sprayer, |t was obvious that the
spraying was not very success‘.’' in controifing the Hellgthia, for pod
domage oversged over BOF In *he :ir* hervest (Table 46), Here the
first harvest vieid ¢rom the resistent genotype wes considersdly
grester than that from the susceptid'e genotyps, but the second
harvest yleld from the susceptilt ¢ cuitivar was more than compenseted
for this, There was & sme:! and insignificent reduction In ylelC af
the closer specing In both genotypes, Thers were no significent
interactions, Counts oOf plants et harvest Indicated considerable
plent mortaiity, particulerly in the plots of the closer spaced,
resistant genotype, the treatment *hat gave the lowest ylelds.
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Toble 46: The eftect of plant dens!ty on pod and seed damege and yle!d
'n Hallothis resistant and susceptibie genotypes in a tria!
protected by endosuifen sprays on s vertiso!l et I[CRISAY
Conter 1982-8,

£ pod % seed Grain yid.
Plant demege damege (kg/ha)
Genotypes densl*y/ srri s Siecerecsse  cesmcoommes
m st 2nd 18t 2nd 1st 2nd Totel
pick pick plck plck pick plck
ICP 2223 4,4 87 5% 73 22 362 548 910
(resistant) 13.4 79 51 60 21 220 573 793

Mean 83 53 66 22 291 561 852

PPE 5C 4.4 92 54 84 29 33 876 909
(susceptible) 13.3 9% 54 88 27 38 848 88?7

Mean 94 54 86 28 36 862 898
Overal | 4.4 8% 54 79 26 198 nz 909

13.3 87 32 74 24 129 AR 840
S.E. (fectors) ¢ 2,9 2.6 4,1 2,2 932 7.3 80.7
S.E. (Interaction)t 4.0 3.7 5.8 3,1 131.8 109.3 114,10
cv s 9 14 1% 25 161 3 26

These trials Indicated In this year at ieast, that the specings
testec hac iittie effect on pest damege or yields even thowgh
Hallathis popuiations were grester at the closer spacing. They aiso
showed that the leve:, of resistance to Mallathls 'n 1CP=-2223 is
insutficient to give 2 y'ele beni*i* under the severe Hellothis
attacks thet were encountered in this year,

Icial at Hlasar:

At Hissor we testod twc genotypes, PPE-45 (resistant) snd
ICP=3228-E1 (susceptible) at two piant densities - 60 x 20 cm (8.4
plents/m ) and 30 x 15 cm (22.2 plants/m ) In two replicetions. As st
ICRISAT Center the Hallothis populations per unit sres were greater et
the cioser spacing., There wes & small Increase In the percentage of
pod damage (from 30 to 368) in both cultivars at the closer density.
However, & much larger Increase In the number of pods produced per
un'* erea st the closer spacing led to a 50% Increase in yleld, In
spite of the greater insect damage, In the resistant genotype and an
~ Increase In the susceptible genotype.
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Iciai &t Geallor:

At Gwallor we conducted o trial of two genotypes. one known to be
resistant to podfiy (ICP 8102-9 S1-268) and the other @ susceptible
genctype (ICP 8606) at two plant densities 75 x 30 cm (4.4 plents/m )
and 75 x 0 cm (13.3 plants/m ) In two replications. The tota! of
ingect caused pod and seed demege tended to decresse at the closer
spacing 'r *he resistent cult!ver byt there was @ siight Increase In
the damege 'n *he susceptibie genotype et the closer spacing, There
were [arge ‘ncresses [n yleic in both genptypes at the closer spacing,
particuleriy 'n the resistant genotype, which substantlially outylelded
the susceptit!e genotype.
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COLLABORATIYE STIDIES O MODALE ELY

The studies on Riyalis adgulats, the iervee of which commonly
doamege the nodules on the roots of plgeonpes and on some other [(egume
roots, were continued In cooperstion with our Microblology
sub=program,

Elsh maal use Ip trappling adults:

In the previous year we reported that the addition of fishmea! to
our traps led to large Increases 'n catches of the nodule dameging
fly., In this year we compered traps with oand withoyt fishmsel at
three locetions (BUS 5B, BUS 13A end BM 14E) on ICRISAT Center. The
moen number of files caught per trap/week Incressed from 80 to 264
($23.0) with the addition of tish meal, Thus, there !s no doubt thet
molstened {1sh meel Is strongly attractive to Rivallls angulata, os !t
aiso |s to the sorghum shootfly.

SAMCRAI popaiations:

We recorded the numbers of Rivallls angulata sduits trapped each
woek In traps balted with fishmeal! In BUS 5B from mid July to mli¢
November, There was a very large incresse In catches in August, with
more then 500 files/trap/wesk, The catches were grestly reduced, to
no more then 50 per week, by mid September end from then on stesdily
deciined unti! no files were caught In November,

Fish seal applicatiop ln tha sall:

We conducted @ trial to determine whether we could Induce greater
Infestation by the nodule demaging fiy In plants, by applying tish
meal to the so!! above their roots., Flish meal was applied twice
(August 19 snd 26) on two aress of soil In BUS 5B and we then sampled
plants from three locations ‘ron the treated and control areas In that
fleld on September 9. The mean number of nodules demeged per plent
vas much greater In the fishmea! treated erees (53) than In the
untreated (20)., However, the total numbers of nodules per piant aiso
tended to Le greater In the fishmes! treated sreas, so the percentage
of demaged noduies In the plants from the trested plots (898) was not
much greater than that from the contro! plots (71%), It Is clear thet
we can menipulate noduie dameging fly populations and damage to some
extent by the use of fish meal anc we Intend to further study the
practicai value of thls,
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METEOROLOG ICAL OBSERVATIONS AT ICRISAT
June 1982 to Mey 1983

Average Average Average
Sten- Rein- tempere- Averags % wind Average dally

dord Detes Month feli ture C humidity velocity sunshine evapore-

ook in - (km/h)  (hr/dey) tion

(mm) Max  Min 0717 1417 {mm/ duy)
" 04-10 Lun 0.0 38.8 26,7 %9 2% 17.6 1.% 9.7
24 M=t Jun 13,4 32,6 23,3 83 60 16.0 3. 4.6
: 18-24  Jun 4.2 N.8 23,1 88 &0 191 5.3 4.7
26 2501 Jui %' 33.4 23,4 78 N 1%.9 6.7 5.9
27 02-08 Ju! 9.2 34.2 23.6 76 42 15.0 8.2 8.8
28 09=15 Ju! 27.3 3.3 227 89 65 14,9 6.4 3.9
29 16-22  Jul 18,9 29.9 22.4 87 62 17.6 4.7 5.8
30 23=29  Jul 0.0 3.2 22.5 88 62 16.53 4.0 6.6
5 30-0% Aug 74,4 30,4 22,3 B9 &2 14,2 7.5 6.6
32 06-12 Aug 24,9 30.0 22.8 88 62 1.8 3.9 5.4
33 13-19  Aug 4.4 28.B 22.4 88 b7 16,1 1.3 3.2
34 20-26 Aug 5.4 299 22.4 8% 58 15.0 2.4 5.7
3% 27-02 Sep 0.8 3.,% 22.3 80 5 9.9 8.0 6.3
36 03«09 OSep 5.1 30.%5 21.8 90 58 8.4 5.5 5.8
37 10-16 Sep 40.7 28,2 22.0 9 7 7.4 3.5 3.5
36 17-23  Sep 5.4 307 22.3 92 62 4.9 6.7 4.7
39 24=30 Sep 44.3 28,6 1.3 94 12 3.0 5.1 6.4
& 01-C7  Oct 0.0 31.,% 19,7 87 38 1.9 9.9 5.9
4) 08-14 Oct 0.0 32,2 18,9 86 137 5.0 9.9 6.0
42 15«21 Ot 4.5 28,9 19,8 90 60 9.6 6.5 4.3
3 22-28 Uct 14,2 29,0 21.4 93 63 4.6 6.3 3.6
44 29-04 Nov 2.4 29,2 19.0 86 52 1.7 9.2 4.7
45 0%-11  Nov 9.4 26,2 20.8 9% 63 12.0 6.2 4,
4% 12-18  Nov 0.0 29.8 16,7 B8 44 5.0 9.7 4,7
& 1925 hov 0.0 27.7 15.0 92 45 3.8 8.7 4.4
48 26-C2  Dec t.C 27.9 12.0 93 43 5.7 7.8 4.1
49  03-09 Dec 0.0 27.7 1.9 90 4 6.1 9.7 4,8
5G 10-16  Dec 0.C 2.4 14,1 94 41 6.9 8.4 4.6
51 17=23 Jec C.0 265 13,1 94 ¢ 6.6 10.0 4.9
5 24=3' Uec 0.0 28.5 13.7 92 35 7.1 9.7 5.2
! 01-07  Jan c.C 27.8 10.5 84 38 4.6 10.3 4.8
Z 06-14 Jan 0.c 29.8 12,5 8 30 5.0 10.1 5.0
b 15-21  Jan 0.C 28.3 2.8 9 35 6.9 10.1 5.6
4 22-2% .an 0.0 28.% 1%.4 87 37 10,3 9.6 7.4
s 29-C4 ‘ad 0.0 29.9 13,1 76 28 5.4 10.2 6.0
5 05-1" Ffet 0.C 30.6 16.8 &7 3% 11,4 10,9 6.9
7 12-18 Feo 0.0 33.' 18,9 80 3 9.9 9.6 8.3
8 19-25 Feb 0.0 4.1 16,1 66 19 6.5 10.4 8.2
9 2604 Mar 0.0 34,4 17,5 %7 19 6.9 10.5 8.1
10 05-11 wvar ¢.0 3.7 20.5 73 25 10.1 10.3 10.0
11 12-18  Mer 0.0 37.8 20.5 54 17 6.5 10.4 10.1
12 1925 Mar 12.5 36.0 16.0 64 26 7.4 10.1 9.1
13 26=01 Apr 8.0 373 2.8 %6 23 9.¢ 10.4 11.8
14 02-08 Apr 0.0 38.4 21,5 &7 18 8.¢ 10.5 11,7
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