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CEAPTRR- I
INTRODUCTION

Sorghwm ( Serghum bigoler (L.) Moeneh ) ogcupies an
impertant position among the food orep of the world., In the
Indian wnion, it is a major staple food nd fedder ecrep. The
large sester population of the country depend on jowar for
their daily diet. According to all India estimgtes, it is
grovn Over an ares Of sbout 18 million hectares with the samual
production of 10 million temnes of grain. In !hh.ruhgn.
it has e pivotal position smomg the food crops smd is amnuelly
cultivated over an area of adout 63.40 lakh hectares. Bven
though, India has the largest area under this crep, the yield
per hectare (950 kg/ha) is far lov es compared to other
sountries. The yield of the crop in Maharashtra stands almost
at equal level to the national averages (Ancnymeus, 1978).

Among the various reascns for low yield, the lossess
caused by pests is the important one. Although 3% inseet and
non~inseet pests have been recorded on serghum in the state,
the shoot fly ( Atherigona soccata Rondani) and stem borer

(Chilo partellus Bvinhos) are the important ones. The aphids
and dejphacids are of course, common but these ean be gontro-
1led by suitable chesicals. The formers being intermal feeders
are diffieult to eontrol auccessfullyeven with the spplication
of most potent insecticides.

The shoot fly wvas among the mimor pests till the
introduction of high yielding hybrid varieties. These wvere
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found to be highly susceptible to the attack of the shoot fly
as compared to traditional loce) varietie=., In fsct, these
hybrids have been accepted by all the cultivators, eventhough,
they are gquite avare of their yielding potential. It is felt
that the susceptidility of these vsrieties is probsdly the
root cause of this non-accentance.

Efforts are, therefore, underway to evolve suitable snd
egonomic control measures to bring the pest under check. Eome
of the insecticides have proved to de effective but their use
has many lisitations. Among these, the cost inwvolved in the
use of chemicals snd the hazards associated in their use are
the most important ones. The entomologists erz therefore, =
on the eonstant look cut of other sessures.

To grov resistant varietiez is the most profitsble and
peraanent solution of a pest problea. This is such more
isportant in orep like sorghum vhich is cultivated over a
large scattered area and the margin of profit is very narrow.

A large number of varieties have been tested dy serveral
vorkers and under the All India Coordinated Sorghwe Improve-
ment Project. 8ome of the lines are slso reported to de
quite promising. Although the vork of testing resistance to
shoot fly has been already initisted several nev emtries with
desirable characters are eontinously introduced. DBefore these
sould be tested on large sgale, it is neqessary to tast
their reasction to the attack of shoot fly.



It vas, therefore, propsed to test some of the lines
for their resistance to shoot fly. Twventyone entries of sorghum
obtained froa the Sorghum Breedsr, All India Coordinated
Sorghum Improvement Froject, Rahuri vere rereensd under
field conditions beth in kharif and rabi seasons. In adéition
to the observations of their rucﬁon to the attask of shoot
fly, data regarding stez borer infeztation were also recorded
singce this is on also important tissue borer of the crop.
Varistiss tolerant to both these pests will be 1deally
suited for future breeding programme and for large seale
cultivation.
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CHAPTER. 11
REVIEW CF LITERATURE

Although groving crop varieties resistant te pests and
diseases vas a good old practice, the information on their
differential bshaviour to insect attack and their relationsghin
is available on record for not more than 150 years. The lite-
rature accumulated during these years iz voluminous amd widely
socattered. It is deyond the scope of the present investiga-
ticn to reviev the literature on varietal resistanee in c¢rop
plants. The review of literature presented in this chapter
is therefore resiricted to the varietal resistance in sorghum
to shoot fly ( Atherigona soccata Rondani) and stem dorer

(Chilo partellus Swinhee ).

I, Shoot fly (Atherigona soccata Rond.)

The shoot fly or gholas fly vas firstly deseribed and
named by Rondani as early ss in 1871. Malloeh (1923) identi-
fied this fly as Atherigonas indies. Although the pest wvas
regorded in India in the year 1907 at Puza ( Fleteher, 191k,
Ballard and Famchandrarao, 1923), the pwblish~d literature
shows that the research work on varietal registance to the
pest had taken impetus during the last two decades.

Ponnaiya (19%51) sereened 21% varieties of sorghum and
reported that the sttack of the nest in the Lth leaf stage
vas significently less in rezistant varieties like T-1 and
N 47-3 as compared to the susceptidle ones eventhough the
eggs vere laid .1im more or less equsl numbers on all the
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varieties. According to him, the early formation of irregu~
larly shap-d silica units on the fourth leaf sheath of the
seedling sppeared to be the factor responsible for resistance
of a variety. He also noticed that the degree of suscepti-
bility was not related to the lignification of plant eells.

Of the fortytwo varieties tested by Rao and Feo (19%6),
nene was ismune to shoot fly although N 47-3 and CO-2 were
slightly tolersnt. Jain and Bhatnagar (1962) screened 196
virieties and noted that the number of eggs laid per plant
by shoot fly varied from one to eight. Generzlly less
number of eggs were observed on resistant varieties than
susceptidble ones. They observed thet although the eggs were
leid on the first eight leaves of a plant, third and fourth
leaves vers nostly preferred for oviposition. Therefore, a
possitive gorrelation exisgted between number of eggs laid,
leaf numdber and percentage infestation. The negative correla-
tion vwas obeerved with plant height sad numdber of days required
to flower, They found that the varieties IS Nos.-100%5, 1056,
1119, and 2245 were highly resistant to shoot m.

Doggett and Majisu (1965%) stated that sorghum variety
'Hemateres' ressined resistant as s result of its profusely
tillering hadit and ability to reecover from early seedling
attack. Blum (1965) screensd 280 sorghum varieties from
Indian material and reported M 35-1 as resistent to shoot
fly. Out of 3883 varietie:, fros Intermational colleetion
tested by Thodbdi (1966), 246 selections were tolerant to -
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shoot fly and IS Hoe.-1082, 5533, 1034+ and 1079 were observed
to be promizing.

Blum (1966) reported that forage sorghum hybrids grow
at 8 aore faster rate at seedling stage than R8-610 { a dwarf
vardiety) thus causing larger number of tillers to cscape the
damage from shoot fly, as compared to dverf hydbrids. He
further (1967) evaluated five selections from Indisn gera plasm
and two suseeptible varieties ( TX 7078 end R8.610), for
resistance both under natural and artificial infestation
conditicns. Thres selections ineluding R 3%5-1 possessed
e satisfactory rete of resistance controlled by three meche-
nisss yiz., (1) non-preference for oviposition, (1i) avoiding
the larval penetration through leaf sheath and (iii) resistance
of tillers formed after destruction of srowing apex. He
(1967 a) further compared the reaction of ten forage hydrids
vith a grain hydrid sorghus snd found that there vas no diff.
erence in tillering capacity, dut the rate of non-infested
tillers was higher in the forage hybrids as ecompared to
grain hybrids,

Vedsmoorty (1967) stated that the varieties possess=ing
foliasge wvith dull green eclcur and waxy bloom apperange were
comparatively more susceptible than those possessing foliage
with bright shiny green colour. Sharma (1968) found that few
locally isproved varieties vere resistant and the parents of
tvo hydrids (CSH-1 end Swvarma ) wers susceptidle to stem fly.
The varieties namely I& Xos.-1003, 1083 and 10%h showed



spprecisble degree of resistance to stem fly.

Paramesvarapps 8% 2). (1968) reported tat at Raichur,
M 35-1 war observed to be recistant in early stage of growth
because of vigrous grawth, although later on the gide tillers
vere heavily infested. They concluded that none of the varie-
ties tested vas completely reczistant.

Blum (1968) stated that 211 the resistant varieties
exhibited distinet lignified and thick walls of the cells
vhich enclose the vascular dbundles at the central whorl of
young lesaves. He reported that the Aensity of silics deposit
at the base of 1st, 2nd and 3rd leaf sheathz was auch more
in resistant varieties as compared to susceptible ones. He
further (1969) studied the factors responsible for tiller
survival in resistent varisties and reported that it was
assoefated with lignified tissues at the central leaf whorl
and a fast growth rate of tillers.

Krishnananda 8% 3). (1970) screened 19 selected verieties
and found that entries like C8H.1, I8.gh, CSH-2 and CO-18
vere highly susceptidle and proto’,}cd sore for oviposition
than resistant varieties like IS Nos.-%666 and 5285, They
observed that the flies slvays preferred third and fourth
lesf for oviposition and noted maximum infeststion during the
third and fourth veek after sowing,

Jotwvani and Srivastava (1970) reperted that the sorghum
varieties I8 Nos.-W%22, W776, 5210, 1061 and 103+ showed
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high degree of resistance than the susceptidle check Swarna.
Jotvani ot al. (1971) studied ovipositional preference of
shoot fly in some promising sorghum lines. They concluded
that non-preference in some lines varied wvith stage and
grovth of plant. The resistance againast the pest observed
under field conditions might partially be dus to the non-
preference for oviposition in these lines. The total nusber
of oggs laid per plant wes lov in varieties IS Nes.-5801,
5655 (0.83/plant) followed by 5470, 4359 sad 103k, The maximws
nusber of egus were observed on Swarna ( 5.73/plant). They
shoved that the number of egge laid on the gselected promising
lines verse significantly less than on the three susceptible
checks (CSH-1, C8H-2 and Swarma ). In further studies, they
sereened highly proemising serghua lines for ovipositional
respense ¢ the shoot fly. They observed 0,13 average nuwber
of eggs per plant in sorghum lines IS Kos.-5463, %420, LWebk,
as against 1,36 and 1.%6 eggs off susceptidble cheaks CSE.1
and Svarna respectively. Thus, they reported that non-
preferente for oviposition was possibly s factor respomsidle
for relatively less damage by shoot fly ( Jotwani ef 2l.,1971a).
8inilar results vere also obtained by Seto (1972),

Raghunath 8% al. (1972) screened serghus lines for their
resistance vhere in 'Nesjola' seemed to De more susceptible
than other varisties. They 2130 reported that the lov incidence
in case of CBE.X, might de due to its initial vigorous grovth.

A large portion of vorld gersplase of sorghum was screened
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at several locations under the All Indis Coordimated Sorghum
Improvement Project and also studies vere undertaken from 1960
onvards on the mechanizms.of resistance in gerghum to the sheot
f1ly. 1t 1s reported that(a) field resistent varieties showed
such higher damage under green house conditions,(b) preference
and non-preference for oviposition was highly eperatiwe,
Under the same project 41 lines were scresned in the triasls
carried out at Hydersbad and Parbhani in the year 1971-72,
All the promising lines showed significantly less dead
hearts than the checks and nuaber of eggs laid en prosising
lines wvas sirnificantly less than on the suzeeptible cheok
CBB~1 (Amonymous, 1971~72).

{

Tventyfour lines of sorghum - rezistant te shoot fly
vere tested for oviposition response during the kharif season,
1972. It vas noticed that average number of eggs per 10 plants
varied from 1.33 to 6.00 on resistant lines a» compared to
12.00 in check Swarna. The percentage of desd nearts in
selscted lines varied from 8.44 to 30.21 as compared 4o cheek,
Svarns (66.40 per cent). During the radi season 1972, obser-
vations were recorded on oviposition, dead hesrts, leef
eolour, leaf surface, flowering date on 6 resistant lines
ahd four high yielding parental lines. It was concluded
that non-preference to eviposition wes one of the msjor

fagters responsible for resistanes to shoot fly wnder field
eonditions ( Anonymous, 1972-73).
The perceatage of dead hearts vas signifiesntly Nigher
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on exotic lines then on Indien verieties vhere fllies vere
offered s choles for oviposition but were damaged equally wvhen
there ves no choige for ovipesiten (Sete, 1974).

Dalvi (1975) screened thirtytvo snd thirty varieties in
Xharif and rahi seasons respectively. During kharif, the
percentage of dead hearts vas minimum in R-24 and maximwm in
C8P«1. MNaxisus nusber of egss was observed on IS-2ukY¥ end
sinisus in E-303. In rabi, the minimum percentage of desd hearts
wes recordsd in M 3%.1 and M 47.3, while the variety N W).3
was the least preferred for egzs laying. He obzerved that the
higher sillies content of sorghum geedling reduced the sheoot
fly infestation. The maximus and minimue silica contents was
noticed in the variety R-2: and 555 respectively.

Bapat 8% al. (1979) observed that cultivar 148 having
pale green leaves was less susceptible, as compared to
Svarna and CSB-% which possessed deep green colour leaves and
high HCH centents. Venugopal gt al. (1975%5) screened 20 sorghwa
varieties and reperted that none was highly resistant. All
the varieties screenmed recerded more than %5.8 per cent pey cent
damage and variety 148 had the highest damage of 84.2 per cent,

Harsysna (1975) studied 12 prouising sorghus varieties
for shoot fly resistance and indicated significant differences
in preference for évipesition. In tolerant: varisties, the
average nusber of eggs deposited per plant was less than ohe

vhereas, 2.33 eggs per plant vere found on suseeptible omes.
The pereentage of infested plants of the entries tested
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ranged from 29.6 (I8-5566) to 79.4 (CK 60-B) per eent. The
initial infestation in resistant varieties was less than
that in the susceptidble verieties. In general, there vas
& lover sverage infestation at first week and saxisua at
second and third veeks. Thereafter, there was a sudien de-
erease in the fourth week after sesdling eaergence. The
serghus variety I5.5%566 was more toleramnt. Dwarf (slow growing)
varieties vere highly infested than the taller varieties
sxoept 15-1047, Sorghum varieties with glossy leaves and
70 vaxy bloom coating vere les: preferred feor ovipositen.

No differences in the specific site of oviposition was neticed
in resistant or susceptible varicties., The tolerant variety
I8.10% possessed p distinct lignification and thicknes: of
walls of cells enclosing the vascular dDundles as gompared

to the susceptidble variety I8-.1922,

Sharma {197%) showed that the percentage of dead
hearts vas negatively eorrelsted v ith seedling height, plant
recovery sid yield per plant. The nusber of tillers per
100 plants, the number of effective tillers, plant recovery
aid yield were possitively associated vith sach others,
indicating that tillering sharacter contribute to yield rather
than to shoot fly resistance. Lawremce gt al. (19747%)
shoved that the cultivars I8 Nos.-1082, 3962, 53%8, 560L
end 5633 shoved a good level of non-preference for ovipesi-
tion and tolerance to the attask of the pest,

In A1l India Coordinated Trials conducted at Delhi



12
in 197h-7%, six entries were screened and it was observed
that the nuwber of eggs laid on prowising lines vas signifi-
eantly less than on the susceptidble cheek. All promiaing
1ines vig., I8 Nos.-2123, 5469, 5604, 5801 and 8315 showed
less dead hesrts than the check. Similar results vere
ebtained at Hyderadbad, and it wvas reported that the pale
green cclour of leaves was possidbly associated vith the re-
sistance ( Anonymous, 197%). |

Shivpuje ot al. (1976) showed that the tolerance
level in meix lines ranged from I to Wk per cemt, while.
the rest of the limes ranged from S0 to 77 per cent.
Thirteen lines showed the tolerance level upto 50 teo 65 per
eent wvhile seven vere highly susceptible having infestation
" of 62 to 82 per cent. Tolersnt line P3-4 K shoved shoot fly
infestation level of 30 per cent, It was concluded that
there 1g a poesibility of selecting lines from Indian x Exotie
crosses, having desireble sgronomic characters and moderate
levels of shoot fly tolerance.

Venugopal (1976 a) sereened fourteen promising lines
and cbserved that U-158 was the least preferred while five
sorghum lines recorded more than Ws per cent damage. Of the
fourtytvo lines tested in kharif and 29 lines in yapbi sespons,
8PV-9 (35.7 per cent) showed aomparatively less damage while
1t rangcd from 40 to 92.2 per cent in other entries
(Venugopal 8% al., 1976 b).

8ixty varieties wvere screened in coordinated trials
in 1976-77 at various centres and it vas obsgerved that the
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level of infestation was not similar at all the eentres.
But varisties like I8~.5490 ( R. cheek), 8PV-69, 5PV-70,
8PV-108, 8PV-112, SPV-125, EPV-13, 8PV-97, CEV-3 and B-1302
vere moderately resistant ( Anonymous, 1977).

Jadhav (1977) screened fortyfive entries in kherif
end tventyseven 4in rphi seasons. Minimum percentage of dead
hearts vas chserved in ¥ 35.1 and maximus in C3H-1 in both
the seasons.

Srivastava and Jotwani (1977) studied shoot fly
rezistange in sorghum lines under artifieial infestation
conditions and shoved that the desd hearts in resistant
lines ranged between %53.33 to 75.00 per cent as againgt 100,00
pir esnt in the susceptidle check. Kundu gt gl. (1977)
studied fifty sorghum derivaties obtained fros cresses between
~ high yielding snd resistant verieties and recorded dead

hearts ranging from 0 to 8,33 per cent in twenty lines, A
1ine giving geod resultz had genmes contributed by M 5.1 or
BP-53.

Bapat g% pl. (1977) tested fortyeight sorghum lines
and entries yiz., M 35-1, C8-35%1, 168, F=69, 39-1 were
found to be relatively less susceptible to the attack of
shoot fly, in which the damage ranged between 18.33 to 29.83
per cent as compared to %8.55 per cent in susceptible check,
CtB-1,

Taley ot al.(1978) tested fortytwo entries including
18-5490 and C5H-1 as resistant end susceptidle checks
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respectively. The dead hearts on 18-%490 were 13.h3 per cent
vhile entries SPV-108, SPV-107, 8PV-193, SPV-165 apd SPV-10h
vere moderately resistant showing on an average 20 to 40 per
cent dead hearts. They further studied 16 entries and observed
thet Adspuri (20.39%), P-37(28,23%), Maldands (22,%9%) and
8PV-29 (28.75%) vere moderately reristant to shoot fly.

S8adakathulla gt al. (1978) screened 22 = gorghwm
lines and observed that D-832 (3.09%) suffered the lesst shoot
fly dsmage followed by 8PV-13 ( 5.05%), D-2hi (5,27%), B.303
(5.97%) snd BPV-102 (6.74%), vhile ¥ 35-1 was found free
fromw dead hearts. They (1978) further stulied fourtynine
sorghun lines and reported that the entries SPV.79, 5PV.193,
1£.560k, EPV-190, 8PV-101, 8PV-110, SPV-97 and VCN.1 showed
sinimus per cent of dead hearts. Entry I£.5090 did not show
any dead hearts vhile maximum infestation wvas recorded on
variety S8PV.126 (%50.M1%).

Sangapps 2% 81. (1978) compared the perforngnce of
nyb2id RSH vith other hybrids and varieties, and imdicated
that the average numder of eggs laid per plant for 21 days
ranged from 1.8 to 4,06, vhile winimum eggs laying was cbaer-
ved in Muguthi variety ( 1.80/plant) followed by FSH-1, FR-169,
C5He8, CEH-6 and CSH-5, The local Muguthi wes more resistant
to shoot fly than other hybrids and varieties, The nev hybrids
1SH.1, CEH=8 and varieties Muguthi and FR-169 were highly
resistant.
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“Jotvani (1978), in the technical report PL-480 projest
stated that average number of eggs laid per 10 plants var:‘
froa 1.33 to 6.00 in resigtant lines as compared 12,00
checks. He further stated that there was no direct correla-
tion detween the number of egas laid and percentage of
dead heearts.

11, Stembdorer ( Chilo partellus Svinhoe )

The stem derer wvas firstly recorded by Svinhoe in
1684 snd vas put in the genus Cramdug. Fledecher (191h),
ddentified this species as Chile aimnlex but later on Trehan
and Butant (1950) named the sane as Chilo zomellus.

rehan and Butani (1949) tested six varieties of sorghum
against Chilp zonllus 8. and Sesania inferems W. wnder field
conditéens and found that the attack of C. zomellys wvas
sore in harif and less in rabi. | ’

- Kautikumar and Bhatnagar (1962) screened 1140 varieties
of sorghua for resistance to sorghum stem borer and found
that only seven varisties wvere completely free from attack
of this pest. Dwarf and early varieties with thin stem, few
aarrov snd short leaves, short and thin earhead, less grain
veight and threshing percentage were comparitively wore
resistant than others. Types vikhvhits expeosed seed, spreucling
earhead, and juicy stem were found to be highly resistant.

The serghum varieties vhiech vere late and higher in
suger content vere less damaged by stem borer than the
early varieties with lov sugar centent, There wes no asso-
cliation between the steu borer infestation cnd HCKX content
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(Bwarup and Cheugule, 1962).

Sharma (196%) concluded that nutritive values of diff-
erent sorghun varieties played a vital role on the survival
and development of the pest. Hairy varieties vere less
preforred by the pest for oviposition and legs number of
larvae were adbly to establish on them and thus proved to be
relatively recistant. He found that the varieties 788 and
(%512.2)-CP, were highly resistant vhile varieties 559 and
Indore selection wsre highly susceptidle.

Kalode and Pant(1966) repeorted that Babush, Hegari
and Nyanjang varisties vere highly suseceptidble while C-10-2,
Sundhia were least susaeptidle to stem beorer. They (1967)
further studied that the esrly astage of plant appeared to de
sore suitable for larvel developament than sediwe and late
atages.

Jotwani 9% al. (1971) screened 1: lines to the stem
berer resistsnce in sorghum. The lines I8 Nos.-%470, 4776,
030, Wh7, 1151, 10kk, %00k, 1115, 1137, 651, 1056, L7682
and 552, were observed to de resistant es compared to suse
eeptidle check C8R-2.

The sorghue lines F-302 and E-303 shoved high dezree
of resistance in trial,conducted st Delhi under Al) India
Coordinated Sorghue Improvesent Project ( Anonymous, 1972-73).
In another trial 50 lines vere screened for berer resistance
at different locstions. Sorghum lines like I Nos.-Wh?,
769, 829 and 1135 were found to be resistant { Anonymous, 1972-73).
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Jotwani et al. (1973) screendd 24 promising lines of
sorghua for resistance to stes borer. They found that
eight lines yiz., IS Nos.-Wh2k, 4689, Lght, 4875, WOW, 5031,
831k showed leas leaf injury, dead hearts and stes Sunnell.
ing s compared to susceptidle check C8H-1, They further
(1974+) atated that two sorghum entries yig,, E-303 and E-302,
vere highly proamising stem boper resistant lines.

Dalvi (1975) reported that CSH-1 showed the highest
susceptiblity to stem borer both in Xharif and rapi nabouc.
The varieties B-302, E-303 vere found to be more resistant,
Sundararsju ¢t al. (1976) screened twenty sorghum varieties
and sixteen sorghun hybrids for stem borer imoidence . They
found that, the damage dus to stem borer, ranged from 18,33
per cent to 46.66 per cent and least damage was recorded
in SPV=3 (18.33%), SPV-8 (18,.33%), C5V-6 (18.33%) and highest
in 5PV-13 (46.66%), while in hybrids it ranged from 25 per
cent to 61.66 per cent. The lovest damage vas obgerved in
8PE-2% (25.00%) and the highest was noticed in BPH-b (61,66%).
They concluded that hybrid wvere more susceptidble to the
attack of stem bdorer than the varieties, |

Jotwani 9% gl. (1977) eonducted three seperate triasls
to select high yielding, borer rec-istant derivaties and sui.
table doner parents. Out of 60 selected derivaties from
three crosces, 23 vere shoving a soderately high degree of
borer resistamces The lines ylg., 5PH-30, P=151, BPHa1k,
SPV-60, V2M.2B, EPV.6%, Wh), SPV-8h and B-302 were selected
for borer resistance.
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Taley gt al. (1978) teated szixteen entries for stem
borer resistance and found that the entries E-302, £-303,
8PV=29, Maldandi, 68PV-13 and Alspuri vere moderately recis-
tant to stem dorer showing stem tunnelling below 25 per e;nt.
They further reported that, the entries SPV.185, E-303,
SPV-138, EPV~-187 proved to de resistant showving less than
10 per ceat stem tunnelling. Entries 8PV-181, SPV.10%,
§PV-106, C8H-1, BPH-77, SPR-78, 8PV.12% and BPV-100 were
moderately resistant to stem borer showing on an average
10 to 20 per cent stes tunnelling. The entries 8FV-169,
6PV-97 snd 5PV-13Y showed 2 maxizum stem tunnelling upto
50 per aent to 60 per eent.

Jotwani gt al. (197R8) sereened seven highly premising
lines of sorghum to detersine their degree of resigtance
to stem borer. They found that except W7 and Swarma the
entries B-302, E-303, U-31%58, P-151 and JP-37 showed high
level of borer resistance. They concluded that a feirly
high degree of bdorer resistance can be aoquired dy the
derivaties developed Letwesn susceptiblexresistant varieties.
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Investigations into varietsl resistance in sorghuam to
shoot L1y ( Atherigona soccata Rond.) were carried out under
field conditions at the Central Campus, Nahatma Phule Krishi

CRAPTER- 111

HMATERIAL AKED KETHODS

ud’mtth, Rahuri.

Statistically designed field experiments
for screening twentyone entries vere condueted both in kharif

and rahi seasons 1978-79.

The seeds of these line:s vere obtained from the Sorzhus
Breeder, M. P. K. V., Rahuri. The deails of these experiments

are given below.

1.

A) ME lines (femsle)

1 K 60-B

2 1028

3 1258 D

» 368

S 2077-B
B) Restorer lines

6 I15.8h

7 289

8 PDe3-t-11

9 132k

10 168

11 C8-3%1
C) Tolerant lines

12 M 351

13 I8.5W90



D) LN material

1 8PV.102
1  8PV-10M
16  &PV-11§

R) ’5 nsterial

17 0M-1-% x 1I8-3922(393)
F) Rybrid paterisl

18  C3R.1
19 C8H-%
6) Derived lines from M 35-1 x §. gaudatus.
20 HB-9
-4 BB-11

IZ. Details of the field experiments

:r. Particulars Ebarit Eabi
Oy
1 Design uged Randomised block Randomiged
deaign bloek design
2 Plot sise-~
a) Gross 3 x5 netre 31 x % setre
b) FKet 2.7 x b.S motre 2.7 x 4.5 wetre
3 Numbdber of entries n 21
b Spacing b8 x 15 om W x 15 om
5 Date of sowing 20-.7-1978 19+9-1978
6 Replications Three Three
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The 1and was prepared as usual. Flst heds of 3 x § metre
size wvere prepared and 3.b geeds were 4idbled at each hill
at the spacing given sbove. BSeeds were not treated vith any
insecticides. The sowing was purposely delayed than the
recosnended time, 8o as Lo ensure a definite shoot fly attack.
All the recommended agronozical practices were earried out
without giving any insecticidal application during the
experimental peried,

The fertilisers vere used at the rate of 100 kg N, %50 Xg
P and 50 kg K per hectare in both kharif ené rabi sessons.
Half the dose of ¥ and full dose of P and X wvere applied at
the time of sowving and remaining half dose of N was applied
three veeks after sowing.

II1I. Nethod of noorm! the observations

A)  Shoot fly ( Atherigons seccata Rond.)

1) Rgs leying

The varietal resistance may be dwe to several factors,
one of these is the preference for egg laying. Observations
wvere therefore, recorded at five days intervel starting frees
7 days after sowing on the number of eges laid on 20 randomly
selected plants. Only freshly laid and unhatehed eggs were
counted. The cbsarvations were recorded upto 37 days after
soving. The data were tabulated and statisticelly analysied.

11) Dead heart count

A ugual method to assess the damage caused by shoot fly,

1
v



22
is t0 record dead hearts cazused Dy its feeling. The method
followed by Delvi (1975%) for dead heart count vas adopted
during these investigation. The total aumber: of plsnts and
those shoving desd Mearts were gounted at each observation
recorded at an interval of 7 days starting from 12 days after
sowing snd conbinued upto 37 days. Besides, at eash cbgerva-
tion the dead hearts counted at previeus cbservations vers
subtracted to obtain the dead hearts caused during five days
period between the tvo observations. Dead heart cownt in ¢
respect of mother shoots and tillers vere recorded seperately.
The percentage infestation was worked out and sudjected to
sngular transforsation and the data vere statisticaslly
analysed.

111) Bgg laying on tillers

Those ebservations wvere recorded at five days interwval
starting froem 22 days sfter sovwing and continued wpte 37 days.
The numbder of eggs laid on 20 randomly selected tillers were
recorded. Only freshly leid end unhatehed eggs were recorded,
The date vere statistiocelly smalysed.

iv) Dead heart count on tillers
In these cobservations the total number of $tillers sad
those shoving desd hearts were coumted. These observations
wore recorded at five days interval starting from 22 deys
after soving améd continued upto 37 days. The percentage
infestation vas vorked out and sudjected to angular trans-
formation. The data were statistically smalysed.



23

B) Plant grovth cbservations

1) Leaf breadth

To determine the relationship between the leaf bresdth
snd the reaction of the entries to the attack of shoot fly,
observations vere recorded on five randomly selected plants
at five days interval stiarting froz 17 days after soving
and continued wpto 37 days. The fourth leaf was gelected to
vecord these observations since the eggs are ususlly laid on
3rd or LUth leaf. The data vere statisticelly analysied.

11) Number of leaves

In order to study the correlation between leaf numbder
and incidence of shoot fly, ebservations were recorded at an
interval of six days starting frou 12 days after soving and
eontinued wpto 3 days. The mumber of leaves were counted
in the experiment condugted in rsbi season on 10 randomly
selected plants and averagse nulior leaves per plant vas
workeé out. The data warestatistically snalysed.

€)  8tem borer ( Chilo partellus Swinhos )

Yor recording observations on the intensity of infesta-
tion of stem borer, 5§ plants vere selected at random and wp-
rocted geparately at the time of harvest. The method followed
by Kalode snd Pant (1966) was used for recording the observe-
tions.

1) Height of plant

Plant height wvas measured from the base of plant adove
the s0il layer to the last fully opened leaf.
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i1) The plant selected for abeove observations wvers split
open longitudinally and examined for (a) number of larvse,
(b) number of pwpae, (c) number of tunnels, (d) stem length
tunnelled and (o) nuaber of internode attacked.

Out of these cbservations, the stem length tunnelled
and number of internode attacked were converted into pmontnsc/
and subjected to angular tramsformation wvhile all the
resaining odbservations were caloulated on ¥ piants basis.
The data thus collected were statistically analysed.

C)  Silics determination in serghums entries

Djamin and Pathak (1967) reported that high siliea
eontents of rice plent showed less incidence of stem dorer.
To chnfira vhether it holds good with sorghwm plamt algo,
studies vere conducted on estimation of silies content.

In rabi seascn eighteen entries were sown in small plots
seperately. The samples were taken at tvo stages, Lth leaf
stage and 6th leaf stage by unpooting the plamts. The soil
eontaaination wes strictly avoided. The root-crows and pore
tion of leaf from the point of leaf sheath was removed, Thus
the sample consisted of leaf sheaths and stems. The plant
saterial was air dried for 8 deys and then oven dried for
12 hrs at 70°C and ground into fime powder vith the help of
iren mertar and pestle.

Delvi (1975) used the methed of Toth gt a). (19%8) as
described by Morton and Jutras (197%) te determine the
silica content in the plants. 8ince this 15 time consuming,
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the methed suggested dy Walkley (19L2) was followed,

Digestion of the dried materisl was carried out in
triscid sixture consisting of nitric aeid, sulphurie aecid
and pechloric acid. One gram of finely ground air-dried
sample of each entry wss taken ané transferred to %50 ml,
Miero-kjeldahl digestion flask amd 10 ml of nitrie scid amd
2 =l of mixture of equal volumes of sulphuriec acid and perch-
loric soid vas added to this., First brown fumes appeared -
vhich wvas followed by vhite fumes. BExtres gquantity of moa
was added vhen the content of the flask turmed black
thereby showing insufficient amount of ascid to digest orgaic
satter. The digestion was continued on low hbeat for § te 10
sinutes. Then the temperature was raised to the full heat
of the plate, soc that the refluxin: of lzso" took place at
the base of the neck of the flask., This was continued
shout § minutes to dehydrate the silica thmﬁthly.

After digestion wvas évor. the flask was resoved from
heater, cooled and a little gquantity of vater wvas added to it.
Then the contents of flask was filtered through a pre
veighed whatman Ko, b2 filter paper. Thus the siliez was
sccusulated over the filter: . paper vhich was them dried aleng
vith filter paper in the oven. The veight of filter paper
sleng vith silica vas then recorded. The weight of filter
paper vas deducted from the totsl weight of filter paper
and silica. D
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CHAPTER. IV
EXPERIMNENTAL RESULTS

Results of the field experiaents om screening of
sorghum varieties for resistance to the attack ef shoot fly
(Atherigons sosccata Rond.) and stes borer (Chilo partellus
Ewin. ) are presented in this chapter.

A)  Bhoot fly (Atherigoma soccata Fond.)

As stated earlier twentyone sorzhum lines vere tested
in kharif snd rabi sessons, 1978-79.

I.  Eharif
s) Number of eggs leid

The data in respect of the average nusber of eggs laid
on 20 plants of each variety recorded at five days interval

starting from 7 days after soving upto 37 days are given in
Table-1.

It may be seen fros the data that the egg laying was
started 7 days after sowing which steadily increased and was
maxinum on 22nd day. The number of eggs laid then declined
slowly.

The observationa recorded 7 days after soving showed
that there was no egg laying on varieties IB-5490, X 3%.1
and 36 B, The maximus oviposition was observed ean CK 60-B
(3=3) 20 plants) wvhich was significantly higher as cospared
to rest of the varieties except CSH.5 and 2077-B.

Frem the cbservations recorded 12 days after sowing,
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Fig. 1 : Average number of eggs laid by A.soccata Rond. at different stages of
growth on some sorghum entries during kharif and rabi 1978-79.
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it vas revealed that the nuaber of eggs leid on I6-5490
(1.33/20 vlants) was significantly - - lowest compared to the
rest of the varieties except X 3%1. The highest ege laying
was observed on C8H-1 ({ 16.33/20 plants) followed by 2077-B.

The data in respect of number of eggs laid at 17 days
after soving, indicated thet the oviposition on 18-5W90
(3.00/20 plants) was significantly lecw, as compeared to other
verieties. The maxiaum number of eggs was noticed on CSH.4
(29.33/20 plants) which was significantly high as compared to
other varieties.

Ovservations recorded 22 days after soving indieated
that the egg laying on the plants of veriety I5.5W90 (9.2%” .
20 plsnis) was significantly lower than the rest of the entries/
168 and M 3%.9. The maximus number of ezgs were odserved on

CSH-1 (36.00/20 plants).

At 27th day after soving, number of eggs observed on the
variety I8~.5400 (8.33/20 plants) wes sisnificantly lower than
the rest of the varieties except 1324 and ¥ 35-1, vhich were
on par. The variety CK 60-B (28.00/20 plants) was preferred
the most fer oviposition followed by C8H.9,

The observations recorded 32 days aftar sowing revealed
that the variety I8-5.50 (4.33/20 plants) was the least
preferred by shoot fly for eggs laying, vhile sazimum number of
egg laying was obssrved on variety Cr 60-B (15.00/20 plants)
and CSH-1 (19.00/20 plants) followed by CSH.S,

The observations recorded 37 days after soving showed
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that the variety 18-5490 (1.66/20 plents) had the lowest number
of eggs vhich wvas siznificantly less than thoiathcr varieties
exoept M 35-1 and OM-1-5 x I8-3922 (393). 7The maxiswm eggs
were recorded om CSH-1 (10.66/20 plants) followed by CSH.§ -
and CK 60-B,

b) Dead hearts

The observations regarding the percentage of dead hearts
caused due to attack of shoot fly regorded at five days
interval starting from ?7 days after soving and continued upto
37 days are presented in Table-2.

There were no dead hearts upto 7 days after soving on
any of ¢t he varieties,

The observaticons regarding damage ceused dy shoot fly
at the 12th day after sowing indicated that the infestation
on the variety I5-5W90 (0.29%) was significantly less than
the rest of the varieties. The maximum infestation was
observed in C8H-.4 (15.83 %) which was significantly higher
than the rest of the entries except CsH.S,

The data recorded on dead hearts caused by the pest
during the period between 13 to 17 days after sovwing revesled
that the incidence of shoot fly on the variety IS-.5490
(2.95%) was significantly lov as compared to the rest of the
varieties. The maximum ineidence vas cbserved on CiHeq
(53.17%) wvhich was significantly higher than all other entries.

The observations recorded on the dead hearts formed
between 18 to 22 days after sowving showed that the incidence



Fig. 2 : Average percentage of dead hearts caused by A. soccata Rond. at different
stages of growth on some sorghum entries during kharif and rabi 1978-79
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of the pest on ¥ 35-1 (9.57 %) was the lovest and was signifi-

cantly lezs than the other sntries. The maxisum infesgtation
was obgerved in CSE-1 (66.15%) which was significantly higher
than the rest of the varieties.

The observations recorded on 27th day after soving
indicated that t he infestation on the variety 18-%490 (6.M49%)
vas significantly low. The maximus incidence was observed on
C8H-1 (51.78%) which was significantly higher than all other
ontries except CK 60.B,

!ho incidence of the pest during the period between
28 t.q[days after soving was the lowest on I8.5490 (b,$5%)
which was significantly less than the other entries exoept
36 B (5.66%). The maxisus infestation was recorded on
CK 60-B (39.88%) followed by CSH4é1 and C8-35h1,

At the 37th day after sowing, lowest infestatiom wes
noticed on I5-990 (2.24£) vhich wvas significantly less than
the rest of the varieties except 3 B and ¥ 35.1. The highest
infestation was on CK 60-B (27.66%) followed by C8B-1 (27.64%).

The data sbout total percentage of dead hearts (Table-2)
during the periocd of observation wvere significant. The
variety 15-5490 (29.5%) shoved the least incidence vhieh pro-
ved to be significantly superior to all the varieties. The
highest infestation was observed on C8H-1 (97.62%) whieh
vas significently more than the rest of the emtries,
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¢) Nusber of eggs laid on tiliers

The average number of eggs leid on 20 tillers recorded
at five days interval starting from 22 days after soving
upto 37 days is pressnted in Tadle-).

The cbservations reecorded 22 days after soving indieated
that the egg laying was the lovest on IS-5490 (0.0/20 tillers)
and vas significantly less preferred for oviposition than the
rest of varieties except M 35-1, SPV-102 and S8PV-10k. The
maxisue nuadber of eggs wvas on the entry 2077-B (12,0/20 tillers)
followed by CSH-S (11.33/20 tillers).

The cbgervations recorded at t he 27th day after soving
shoved that less number of egzs were deposited en the variety
18-5490 (0.33/20 tillers) wvhich was significantly less than
the rest of varieties except M 3%-1 (1.0/20 tillers). The
maxisus egg laying was observed omn CSE-1 (2%.0/20 tillers).

At the 32nd day after soving, the lowest number of egge
wvas observed on entry ¥ 3%.1 (0.66/20 tillers) smd I8-5490
(0.66/20 tillers). The saxizum mumber of eggs was on C8H-1
(9.33/20 tillers) which was significantly high as compared to
the rest of the entries.

The cbservations recorded 37 days after sowing shewed
that the egg laying on I5-%490 was the least (0.0/20 tillers)
and was significantly low then other wvarieties except ¥ 35-1
(0.33/20 t1llers). The maximum number of egg :::d -
on the variety 2077-B (22.66/20 tillers ) followed by
C8H=1 ( 22.00/20 tillers).
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d) Dead hearts in tillers

The observations on the infestation of j. seecsts
on tillers wvere recorded at five days interval starting from
22 day after sowing and continued upto 37 days after soving.
These are presented in Table-k,

There vas no dead heart formation in tillers of any
of the varieties vhen observed at the 22nd day after soving.

The observetions recorded on d ead hearts caused by
‘the pest at the 27th day after soving revealed that the inmei-
dence vas the lovest on the variety I5.5490 (0,.0%) and ves
significantly less than sll cother varieties. The maxismum
infegtation was observed on C8H-1 (11,08%).

The dead hearts caused by shoot fly from 28 to 32 days
after sowing shoved that the incidence on the variety 18-%5490
(1.68%) was significantly lower tham the remaining varieties,
The maxisum infestation ves recorded on CS8E.4 (23.97%).

The incidence of A. goagats recorded during the peried
between 33 to 37 days after nvin revesled that the infesta-
tion on the variety M 35-1 (2.36%) was significantly lees
than the rest of the entries except 15-5490 (2.38%). The
saxisum infestation of shoot fly was ohzerved on the wvariety
CB«3%41 (18.78%) folloved by CSH-1 and 8PV-102.

The dsta regarding the totsl percentage of dead hearts
(Table=k) 1in tillers ceused during the period of cbservations
indiecated that the pest incidence was the lovest en I8-%490
(4.03%) wvhich was significantly lower than all other varieties.
The maximum infested tillers were noticed in CSH-1(43.W7%).
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I3. Raki
a) Number of eggs laid

The average number of eogags laid per 20 plents at five
days interval starting frem 7 days 2fter sowing up$e 37 days
are presented in Table-%,

It can be seen from the data that the oviposition was
lov at the 7th day after soving vhich slowly increassd and
reached at its pesk at the 22nd dey and gradually declined
thereafter.

The cbservations recorded at 7th day after sowing showed
that there vas no egg laying on the entries IB-.5490 and
M 35-1. The highest number of eges ( 3.0/20 plants) wes
recorded on CSK.9,

The obsetvations recorded 12 days after sowing showed
that the vardety 15-5490 (1.0/20 plants) had significantly
less number of eoggs than rest of the varieties exeept M 35-1
(2.0/20 plants). The maxiaua number of eggs were observed on
2077-B (12.0/20 plants) whieh ves significantly higher then
the rest of the varieties except C3H-4, CS8H-S, 285 end IS8k,

At the 17th day after sowing, the egg leying was the
least on I5-%W90 (2.0/20 plants). The maximum egg laying was
observed on C8H-1 (21.0/20 plants) followed dy 2077-B snd
Cﬂ~35¥1.

The aversge numbder of eggs olaid at t he 22nd day after

soving vas significantly low on the variety IS~54w90(3.66/20
plants). The maxisus number of egss wep: obeserved on CSE.q
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(29.33/20 plants) followed by CSH.5, CK 60-R and 2077-B.

The mariety I5.5490 (4,0/20 plants)also showed less
numbder of eggs at 27th day after sowing. The saximum nuader
of egg laying vas observed om the variety CK 60-B (2%,33/
20 plants).

The observations recerdsd 32 days after sowing revealed
that the average nusber of eggs on the variety 15-5490
(1.0/20plants) was significantly less then other entries.
The maximus number of eggs was found on CS8H-5 (18.33/20 plants)
followed by PD-3-1-11, 8PV-10h, C8.35kq, CSH-1 and CK 60-By

Obaservaticns recorded 37 days after soving indieated
that the lovest number of eggs vas noticed an 18-5490
(0.33/20 plants) which was significantly less than the rest
of entries exoept M 35-1 (2.0/20 plants). The maxisus number
of egg laying was ebserved on CSH.5 (10.0/20 plemts) followed
by CK 60-B C8H-.1 and IS-@h,

®) Desd hearts

The observations on the imcidence of shoot fly vere
recorded at five days interval starting from 7 days after
soving upto 37 days. The data are presented in Table-6.

There vere no dead hesrts caused by A. gogcats at the
cbssrvations recorded 7th day after sowing.

The dead hearts recordoed at the 12th day after sowing
indicated that the variety I6-5490 (0,00%) was significantly
less susceptible to the attetk of A. gogoats Romd, It was
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however, cbserved to be on par with M 35.1 and 36 B. The
saxinum incidence vas observed on CiH.1 (17.9%%).

The observations recorded on dead hearts forsed dwring
the peried from 13 to 17 days after soving showed that the
ingidence of shoot fly on I8-5490 (1.32%) was significantly
lov as compared to all other varieties. The maxiawm incide-
nge of 40.38 per cent was oebserved on the entry CK 60-B,

The ineidence of the pest recorded on 22nd and 27th
day after sowing shoved that the variety IS8-5490 preved
to be significantly less susceptible than the rest of the
varieties having the percentage of dead hearts upto 6.43
and 5.88 rnpoeuv’oly. The maxisua incidence vas observed
in the entry C8H-1, 1.e, 47.78 and 42,37 per eent respeatively.

At the 32nd day after sowing, the lovest infestation
vas noticed en IS-5490 (2.82 £) which was siznificantly less
than the rest of entries except 36 B (5.%2€). The maximus
infestation vas observdd on variety CK 60-B (27.22%).

The data recorded on dead hearts cesused by the pest
dwring the period between 33 to 37 days after sowing revealed
that the incidence of the pest on variety I8-%490 (1.M5%) was
significantly lov as compeared to the rest of the eultivars
execept M 35 -1 (2.3%). The saximum infestion vas noticed
on the variety CK 60-R (15.75%).

The observations on the totsl percentage of dead hearts
(Table-6) caused by A. gogoats Fomd. throughout the period
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of infestation indicated thet the variety 18-5490 (16.807)

vas the least affected., The varieties, M 3%.1 amd 3% B
were relatively less susceptible than other varieties end
average percentage of dead hearts in theso varieties was
30.11 and 33.58 respectively. The maximum incidence was
observed on CSH-1 (88.58%) followed dy CK 60-B (87.49 %).

¢) Nusber of eggs 1sid on tillers

The observations recorded on the average numder of
eggs laid on 20 tillers of twentyone varietizcat five days
interval starting from 22 days after soving wpto 37 days are
presented in Table 7. '

The cbservations recorded at the 22nd day after soving
indicated that the lowest number of egzgs ves laid on the
variety I8-5490 (0.0/20 tillers) which wag significantly
lover than other varieties sxcept M 35-1, HB-9 and SPV-10k,
The variety 2077«-B was preferred the most for oviposition
(13.0/20 tillers).

At the 27th day sfter sowing, the wariety I8-.5490 (0.0/
20 tillers) showed significantly Zess number of eggs as com-
pared to other varieties except ¥ 35-1 (0.66/20 tillers).
The maximum egg laying on tillers was observed on C8E.1
(20.33/20 tillers)vhich was on par wvith 2077-B (18.66/20
tillers).

The observetions recorded at the 32nd day after sowing
indicated that the egg laying on the variety IE.5W90 (0.66/
20 tillers) was significantly less than the rest of the
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varieties except M 35-1 (1.33/20 tillers). Ihe maxiswm

nwmber of eggs vere observed on variety CSH-t (27.0/20
tillers) followed by 2077-B (24.0/20 tillers).

The data recorded at 37th day after soving indicated
the lovest nuasber of eggs on the varieties M 3%1 (0.3Y
20 tillers) snd I8-%5490 ( 0.33=20 tillers) wvhich was signifi.
cantly lower than the rest of the varieties except 168, The
variety 2077-B vas preferred the most for oviposition
(21.3¥/20 tillers) followed by C8H.S amnd CSE.1,

a) Dead hearts in tillers

Obgservations recorded on the infested tillers at five
days intervel starting from 22 days after sowing wpteo 37 days
are presented in Table-B.

There vas no dead heart formation wpto 22 days after
sowing on tillers of any of the varieties tested,

The obssrvations recorded on dead hearts of tillers
caused by shoot fly from 23 to 27 days after sowing indiocated
that the infestation in the variety 18.5490 (0,00%) was signi-
ficantly less than other varieties. The maxisum infestation
vas obgerved in CSH-1 (13.34%).

The incidence of the pest recorded during the period
between 28 to 32 days after sowving showved that the percentage
of dead hearts on 18.5490 (0.94%) was significantly low as
compared to other varieties. It was the highest in case of
8PV-102 (18.43%). CSH-1 and 168 were however, on par vwith
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3"-102.

The aversge pcrmmé of dead hearts on tillers formed
during the period from 33 to 37 days after soving ves
significently lew on IS.5490 (2.67%) than the rest of
entries except 36 B and ¥ 35-1. The maximus inecidence was
obgerved on C8H-1 (13.95%) followed by 8PV-11%, 168 and
8PV-102.

The total percentage of infestation on tillers (Tadle-8)
was signifidantly low on the variety I6-5490 (3.57%). The
maxisus infestation was recorded on CS8H.1 (39.16%) followed
by 8PV-102 and 168.

e) Pooled u‘m

The results in respect of numder of egze laid om mother
shoots, tillers and deoad hearts caused by sheot fly in the
tvo sessons ( Kharif end raki ) were statistiocslly analysed.
The dats are presented in Tedles- 9-12.

It may be seen that the data were significant snd the
variety I18-5490 had significantly les: number of eggs as
eompared toall other varieties. At the 7th day, there vas
less nmbder of ogzs n this variety, vhile N 3%-1 was found
to be the naxt best.

At the 12th day obseryation, the aumber of eggs laid
on I8-5490 (1.,16) were significantly low ss ocompared %o rest
of the varieties exeept N 35-9 (2.16). CSE.1 had significently
saximus number of eggs (13.16). The entries 2077-B, C8B.S,
285, IS-8% were hovever om par vith C8H.19,
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Like the previows observations, the number of eggs
laid on I5-5%90 at 17, 22, 27, 32 and 37th day were signi-
fieantly lov. The next promising variety was M 3%-1, The
variety CS5H-1 gconsistantly showed highest number of egrs at
all the cbservations except that recorded on 27th day
where-in CK 60-B showed the maxizum eggs.

The data in respect of dead hearts was observed to be
significantly at all the cbservations., The variety 15.5490
hed significantly less percentage of dead hearts consistantly
at sll the cbservations. The variety M 35.1 and 36 B were
found to be the next dest and vere on par with each other.
The msximum percentage of dead hearts was ebgerved Am CSH- 1
throughout the period. The entries like CK 60-B, 2077-B,
C8-3%1, EPV=102, were also cbserved to be equally suseeptible.

II. 8tes borer ( C. partallus 8. )

The cbservations regarding average nusber of larvae,

" pupae, tunnels per ¥ plants and percentage stem length
tunnelled, percentage internodes attacked recorded in kharif
season are presented in Tedble-13.

The dats on the average number of larvae showved that
there was a significant variation asong the varieties. The
variety E5.9 (1.66) shoved the highest nusber of larves which
was significantly more than the other varieties except
CK 60-B, The varieties like I8-5490 (0.0) ané 28% (0.0)
shoved the lowvest average nusber of larvas vhich was signi-
ficantly less then rest of the entries except 1324, M 35-1,
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The cbservations recorded on sverage nusber of pupss
indicated that there was & gignificent 4ifferences among the
varisties. The average nusber of pwpee vas less in the
variety 15-5490, 36 B and PD-3~1=11. 1t was significently
lover than the remsining varieties except C8-3Whi, 2077-B,
188, SPV.10k, RB.0, 1324, 12%8 B, 1202 B. Maxisus number of
pupas was cbserved in the variety 5PV-.102 (1.20) followed by
CSH.-S and GM-1-5 x 1B-3922(393).

The cbservations showed that the lowest nusber of
tunnels were caused in the variety ¥ 35.1 (0.6/% plants)
vhich wvas significantiy less than the rest of varieties except
PDe3et~11, 15~-5490 and I8-gh, while the maximus tunnels were
recorded in the variety CK 60-B (4.9/ Splants) followed by
C8E. 5,

The cbservations recorded on percentage stem length
tunnelled showed that it vas significanmtly lower in the variety
1825490 (3.47%) than rest of the varieties. The highest
pesrcentage of stem length tunnelled was observed in C8He9
(18.67%).

The observations regerding the vercentage of internodes
attacked by C. partellus in differeat varieties were signifi.
cant. The minimum percentaze of internodes infested by the
pest was obeerved in the variety M 3%-1 (4.42%) which was
significantly lower than the remesining varieties except
1202 B, I5-5490 and 12%8 B. The highest percentage of
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internodes attacked was obserwed in CSH-1 (19.17%).

S8imilar cbservations recorded at the time of harvest
in rahi season are given in Table-1h.,

The variety CK 60-B and SPY-102 showed maxizum mwber
of larvae, vhich wvas esignificantly higher than rest of the
varieties except HS8-11, C6B-.1, I5-84 and 168. The lowest

number of larvae vas observed in the variety IS-%5490,

The observations on aversge number of pupae indicated
that CEH.5 showed significantly wors number of pupae than
the remaining varieties. The dsta regarding average numder
of tunnels caused by stem borer indicated that it vas
significantly less in I6-5490 (O.h / § plants) as cowpared
to other varieties exoept CS5-35%1, PDu3=1-11, and M 3%-1,
The maxinus tunnels were recorded in SPY.102 (3.8/ % plants)
followed by CK 60-B, 285, IS-8k, 2077-B and CSH-1,

The observations on the percentage of stem length
tunnelled by €. p_amun showed the highest percentage in

C8H-1 (12.00%) whigh was ""“"“"&r{nl’?ﬁ;g"““ the rest
of the varieties. The lowest stem/vas observed in the variety
18-54%90 (0.99%). '

The response of different varieties to the percentage
of internode: infestation was significant. The intensity of
percentage of infested interncdes was significantly low in
the variety I8-5490 (2,25%) than the rest of varieties, The
saxisum percentage of interncde infested by the pest was

recorded in C8R.1 (15.3%) followed by 2077-B.



b
III. Plant grovth obgervations

a) Leaf dreadth (Eharif)

The fourth leaf vas solected to record the cbservations.
The data regerding breadth of leaves measured on five randomly
selected plants from 17 days after soving and eantinued at
S days interval upto 37 days are presented in Table-1Y,

The maximum leaf breadth was noticed in CS5H.1 (1,20 em)
at 17 days after sowing vhich wes significantly more than
the rest of varietiss except CSH.§, CE8.135k1 and CK 60-B,
lLeaf breadth was ainisus in variety I2-5490 (0.85 om).

Observations recorded 22 days after soving showed
highest leef breadth in CS8H-1 (1.25 cm). It was significantly
more than resmaining verieties except 2077-B and CK 60-B.

The lovest wvas observed in variety 18-5490 (0.9% om). The
ebservations recorded 27 days after sowing revealed that there
vas significantly minimus leaf bresdth in variety IS-5W90
(1.04 cm) than the other varieties except M 35-1 and 35 B,
vhile it was maxiswe in CSH.1 (1.32 cm). CK 60-B was howvever,
on par vith C8H-1.

At the 312nd day after sowing, the minisum leaf breedth
was observed in the variesty I8-.5490(1.10 em) which vas
significantly less than the rest of varieties except M 3I5-1
and 36 B. The maxiswm lraf breadth vas moticed in CS8Be9
(1.40 em) vhich was significantly more than the other varie-
ties exeept CK 60-B.

The observations recorded 37 days after soving showed
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that the variety I8-5W90 (1.t cm) had the aintizum leaf breadth
vhigh vas significantly les: then the resaining varieties,.
It vas maxioum in CBH.1 (1.48 cm).

8imilar observations recorded in rphi season are given
in Teble 16.

The cbservations recerded 17 days after sowing showed
that leaf breadth was the lowest in the variety IS.5h90 (0.83
es ) vhich wvas significantly less than other varieties, while
4t vas more in C8H-1 (1.13 cm) followed by EPV-102, C8a35ht,
2077-B and CK 60.8B,

Obeservations recorded 22 days after soving indiested
Sthat the leaf breadth was maxisum in CSB-1 (1.17 om) which
vas significently sore than other varieties exeept CSH-%,
C8+~3541, 2077-B andé CK 60-B, Minimum leaf dreadth wes noticed
in the variety IS-5490 (0.90 om).

At the 27th day after seovwing, leaf breadth was signifi.
cantly less in the variety I8-5490 (0.99 om). Maximum leaf
breadth was ochserved in C8H-1 (1.24+ om).

The entry IB-5490 (1.0% om) had also the lesst l-cef
breadth at the 312nd day after seving vhish was significantly
less than the rest of the varieties. The highest leaf dreadth
vas observed in C8H-1 (1.31 cm) and vas significantly more
than in the remesining varieties except CK $0-B.

Cbzervations recorded 37 days after sowing showed that
the leaf breadth vas sinimum 1in I5.5%90 (1.09 em) and was
signifieantly less than the rest of varieties except M 35-1,
while it vas maxisws in C8H-.9 (1.42 em).
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b) Eusber of lexves
The chzervations regardin: nusber of leaves were regor-
ded only in rahi seeson, at six days interval starting from
12 days after soving and continued upto 36 days. 7The dats
are presented in Tatble-17.

It was observed that the average nuaber of leaves per
rlant vas maximum on the variety I5-%h90 (4.9) on 12th day
after soving and wvas significantly more than other varieties
except M 35-1 (4,8). The least nusdbers of leaves vere recorded
on CSHet (3.3) which was significantly less than the rest
of varietiea.

‘The observations recorded 18 days after sowing showed
that I6-5490 (5.5 ) had significantly sore mumber of leaves
than the remeining varieties except M 3%-1 (S.4). The minimum
aumber of leaves wvere observed on CSH-1 (4.2) followed dy
CK 60-B (4.3).

Observations recorded 24 days after cowing indigated
the lowvest average number of leaves on CSHe1 (5.9) wvhieh vas
significantly less than ' other varieties exoept CK 60-B
(6.1). The highest number of leaves were noticed om IS-5490
(7.5) and wvas significantly mere thap the rest of the
varieties except M 35-1 (7.3).

At the Y0th day after sowing maximus number of leaves
were observed on variety 18-5490 (9.1) vhich was significently
more than the rest of the varieties except M 3%-1 (9.0).

The mininus number of leaves wers recorded em CSH-1 (6.9)
followed by CK 60-B (7.1).
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The data recorded at the 36th day after soving indicated
significantly highest aversge number of leaves on IS.%490
(10.2). M 3%=1 (9.9) hovever, was observed to be on par vwith
it. C8E-1 (7.3) had significantly less number of leaves than
the remaining varieties except CK 60-B and 2077-B,

IV, 8ilieca determinstion of plant ugm

In preseat investigation, sighteen sorghun entries vere
selected for deteraination of silica in the ctems and leaf
sheaths. The observations vere converted into percentage of
810, on dry matter dasis. The data vere statistically anslysed
and the data are presented in Table-18,

The data regarding the estimation of 8310, in bth loaf
stage shoved the saxisum percentage of 8102 in the variety
185490 (28.05 per cent) followed by M 3%.1, 36 B and EE.9,
The sinimun percentage of 510, was cbserved in 2077-B (6.3
per cent) followed by 168, 8PV-102, CK 60-B and CSE.S,

The observations recorded on percentage of 810, 1in 6th
leaf stage indicated that the veriety I2-5490 (19.97 per cent)
had the highest percentage of 8102 followved by M 3%.1, 1298 B,
3% B and 285. The minigwm percentage of silice wvas cdserved
in the varisty CK 60-B (11.97 per coent) fellewed by 168, 2077-B,
EPV-102 and C8R-1. Results of the experiaents indicasted that
the 8102 content in the plant (stem and leaf sheaths) vwere
increased from %th leaf stage to the 6%h leaf atage,
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CRAPTER. V
PDISCUsSSION

The results of the field experiments conducted to test
the verietal reactien of tventyome entries of sorghus to the
attack of shoot fly (Atherigena sogcata Rond.) and stes borer

(Chilo partellus Swin.) sre presented in the eerlier chapter,
These are briefly disecussed in the following pages.

‘The tventyone varieties soreened vere sown late in
Xharif and rabi seasons than the recommended dates, so that
these are subjected to the maximum infestation of shoot fly.

I, Shoot ﬂz
Preference for oviposition

The number of eggs leid on the mother shoots as well

as on tillers were recorded in doth the geasons. It was
obgerved that, there is a definate difference in ovipositional
preferences smong the varieties. The sinimum nusber of eggs
vere observed on tolerant lines I8-5490, M 35.1 and 36 B. The
maxinua nusber of eggs vere noticed on C8H.q, CBH.%, CK 60-B,
2077-B, C8-3541, 18-8% and 8PV-102. This trend of egg laying
was consistantly observed in doth the seasons and on both
mother shoots amd tillers. On the basis of the dead hesrts,
the entries I5-5490, M 3%-1 and 36 B gen be grouped as tolerant;
varieties. The results of the egg laying indicated that nmon-
vreference for oviposition may be one of the charscters for
verietal resistance to shoot fly. Similar observations wvere
recorded by Jotwani g% al. (1971 and 1971 a), Jain snd
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Bhatnagar (1962), Shivpuje ot gl. (1976) amd Blum (1967).
The varietal screening carried out in All India Coerdinated
Sorghws Improvement Project, alse shov siasilar results
(Anonymous, 1972-73, 1974=75). These cbservations, however
differ from Ponnaiya (19%1) whe reported that equal nuamber of
oggs vere laid on resistant as vell as susceptible varieties.

It vas further cbserved that nusber of eggs lsid vas
less during the first tvo wveeks after soving vhieh reached
the peak in the third veek and then declined slowvly. Im case
of tillers the maximum infestation was regorded a months after
sowing, It is felt that this is obvious since by this time
survived mother shoots had grown wp and the tillers hed just
come up and flies had naturally preferred these for egg laying.

Dead hearts

Fron the results odtained in both the seasens, it wvas
observed that the varieties I5.5490, X 35-1 and 36 B showed
the least infestation vhile the entries C8H.1, CK 60-B,
CS-3%1, 2077-B and CEH.S5 were foumd to De heavily infested.
Bven in the case infestation on tillers, the varieties IB.5490,
¥ 3% -1 hed the sinimum infestation. This shows that the
varieties shoved their comparative tolerance irrespective
of the seasons, maim shoots or tillers.

In general, the infestation reached the maxiaws during
third and fourth week in both the seascns. Similar observa-
tions vere reperted by Krismansnda g% al. (1970), Narayana
(197%) and Dalvi (197%). From these observations it can be
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stated that the varieties which grov fast in the initial stage
will escape the attack of the pest.

During the present investigation the varieties I8.5490,
M 351 and 36 B vere found to be comparatively resistant to
shoot fly. These observations confirs the findings of Taley
2% al. (1978), Sadakathulla gt 2l. (1978) and others
( Anonymous, 1976=77) in respect of the variety IS-%490, The
tolerance of the varisty M 35-1 to sttack of shoct fly has
been reported by several workers (Blum, 196%; Parameswvarspra
2% 81« 19683 Dalvi, 197%; Jadhav, 19773 Bapat g% al., 1977).
The entries like C8E-.4, CX 60-B, CS-3541, 2077-B and CSR.%
which were found to de susceptible during present investige-
tien behaved in the similar way in the esrlier tests cerried
out by Sharma (1968), Krishnananda gt 3l. (1970), Jotwani g% al).
(1971), Dalvi (1975), Narayans (1975%), Shivpuje et al. (1976).

Besides, the character ofovipositionsl prefersmee for
recistansce or othervise, certain morphological and physiolo-
giecal charscters have been also repeorted to sssociate vith
the differential reaction of a variety to the attack of the
shoot fly. The leaf width appears to be one of the factors
to varied reaction. 5ince the 3rd and hth leaves sre usually
preferred for egg laying ( Xrishnananda g% al., 1970), the
vidtih of hth leaf was recorded at five days interval starting
from 17 days after soving. It vas observed that the variety
I8«5490, ¥ 35-1 and 3 B had the sinisum leaf breadth, while
the suseeptible entries like CSH-1, CK 60-B, 2077-B, showed

@ﬂ:q/
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comparatively sore vidth., Gince these varieties had shown
more number of eggs, it is felt, that the varieties with broader
hcvnj: Summ for egg laying.

The character of faster growth of main shoots and tillers
has been als0® reported to de sssociated with the shoot fly
resigtance or othervise. Blum (1967) reperted that the -
faster grovth rate of tillers escepe the attack of shoot fly.
The observations recorded during present investigations on
average nuamber of leaves froam 12th days onwvards also shewed
that more the numder of leaves put on gquickly by a variety,
less it succumd to the attack of shoot fly. Similar
observations vere slge made by Jain and Bhatnagar (1962),

Blus (1969), Raghunath e 2). (1972) and Narsysna (197%), Jain
and Bhatnagar (1962) 2ls0 stated that there is possitive =
eorrelation Detween nuwmber of eggs laid, leaf numbers and
percentage infestation,

The data of the two seasons were pooled snd it wvas
statistically signifisant in respect of number of eggs laid
and dead heart/ percentage. It can Mcfm‘::——um that the
varieties I5-5490, M 3%5-1 and 36 B have shoved consistant
tolérance irrespective of sesson. Likewise the entries
C8B.1, 2077-B, CX 60-B, CB-3541, SPV-102 shoved suseeptidility
in both the seasons.

The colour of leaves and glossiness sppeared to be ene
of the morphological characters responsgible for veried
reagtion of a serghum variety to the attack of shoot fly. The
verioties IS8-54G0, M 351 and 36 B vhich are found to be
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ecompargtively tolerant during present investigation have pale
green etlour vhile the susosptible entries like CSH.4, CK 60-B,
2077-B and C5-3541 have distingt dark green coloured lesves.

It wvas observed that these susceptidle varieties preferred

for egg laying as indicated by the data on nusdber of oggs Md. -
Similar cbaervations vers 21s¢ reported by Blum (1967), Bapat
2% ). (1975), Vedamoorty (1967) and Jotwani (1978).

Among the physiological characters, the conteat of
the silica in the plants has been reported te be gerrelated
to the infestation of borers. Djamin and Pathak (1967) on
the bdasis of silics deteraination of rice plant stea, conclu-
ded that there is highly significant negative correlation
between silica content and suseeptibility to séem derer.
Ponnaiys (1951) also ocbserved the same trend in case of jowar
snd reported that formation of silica units in the fourth
leaf shesths of seodling appeared to be a factor responsible
for resistance in a variety to the attaek of shoot fly.
Dalvi (1975) also noticed significant negative eorrelation
between percentage of £ie, centent amd shoot fly infestation.
The results of the estimetion of silica content at Wih and
éth leaf sheaths and stem carried ocut during present investigs-
tion 2ls0 indicated that comparative tolerant varietier
1ike I8-5400, N 35-1 contain more quantity of auz wvhile the
susgceptible entries showed much less guantity.

IXI. 8Stea borer
The stem horer, another isportant internsl fecder of

serghum cauzes dead hearts, vhen it attacks the erop in seedling
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stage. Such infestation in early stage of orop is not much in
the Western Maharashira region, However the infestation is
very common in the later stege of growth vhich continues evenm
upto earhead forsation. Presence of stem bdorer larvas in the
stalk of the earhead is aleo not uncommon. The observations
wvere thersfore, recorded on the infestation of stem borer on
the varieties tested during the present investigation. The data
regarding the averasge nusber of larvae, pupae and tumnels cbser-
vad were significant in both the seasons. The average numdber of
Jarvee in M 3%.1, I6.5w90, 285, the puwpae in 15-5490, 36 B,
Me35=1 and PD=3=1=11 and twnnels 1A I8-5490, M 35«1, PDe3uteit
vere found to be minimum snd maxisum in entries like C8H.1,

CK 60-B and 8PV-102.

The variety 18-5490 showved the least percentage of stem
tunnelled vhile C3B-1 was observed to de more suseepitble.
During kharif, the lowest damage was observed in variety M3iS.1
and in prghi I15-5490 preved to be promising, CSH-1 was Gbserved
to be swceptible in doth the seasons. The smmubiut} of
CSH=1 has also reported by other workers ( Jotweni et al., 1973
Dalvi, 197%). |

Frou the present studies, it appeares that there are definaste
lines in sorghum vhich are comparatively tolerant to sheot fly.
S8imilarly the morphological characters like leaf breadth, colour
of leaves snd nusber of leaves tlso shoved the defimate corre-
lation vith the shoot fly demage. It is felt that, the: lines
proved promising could be used in future drecding programme
taking into account the sorphologicsl echaracter desirable for
shoot fly tolersnee. C
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BUMMARY
Sorghun is an important food crop of Maharashtra and

is cultivated in both kharif and yghi seasons. It's cultive-
tion in summer is also very common vhereever therse are
irrigation faeilitics. Although, the efforts to boost of
production of the crop have been suscessful to some extent,
it has not been possidble to cover major ares under high yield-
ing hydbrid varieties begause of their high susceptibility
to insect pests. Among the various pests, the shoot fly is
the major one vhich has in fact geined isportant pest status
vith the introduction of high yielding hydrid varieties.

Several chemicals have been tried for the control
of the peast and some of them have been also recommended.

These insecticides are not used on large seale because of the
several prodlems associated with their use. The most important
prodles is the cost involved in their use and in marginsl
profit cnpb.ikc Jovar, their use becomes prohibitive.

Use of alternate methods to combat the pest problea have
been inevitable. imong the other control measures, greving
resistant varisties 1s the aost chespest and easy method whieh
¢an be sdepted by all the farmers.

Efforts are therefore, alresdy initialed to find out
varieties vhich would esecape or resist the gshoot fly attack.
Some of the lines have been also reported to bde pruuug;
8ince the nev lines and hydbrids are continucusly developed,
4t vas fact necessary to screen some 0f the promising entries
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or for their resistance to shoot fly.

Tventyone varieties/hybrids of sorghum vere sdbtained
from All Indiae Coordinated Sorghum Improvemenat Project, Rahuri
and vere soresned under field conditions both in kharif and
2ok seasons. Observetions vere recorded on the ineidence of
shoot fly and stem dorer,

I. 8hoot fly

Obgervations were recorded on the preference for
oviposition at 5 days interval starting from 7 days after
soving snd continued wpto 37 days. The egg laying started
from 7 days on the mother shoots which steadily increased and
was meximus at the 22nd day after soving in both the seasons.
Haxisus nusber of eggs vere observed on hybrid CSE.1 (36.0/
20 plents) and CK 60-B (29.66/20 plents) in kharif sesson.

In rabi, the maximum eggs vere recorded om CSMH-1 (29.33 20 plants)
shd 2077-B (27.66/ 20 plants). The ..varieties IB-5490, N 35-1

and 35 B had the least number of eggs in both the seasons.

The observations recorded on number of eggs laid on tillers

in both kharif snd rahi seazons shoved the same trend. 7The
sininum number of eggs vere noticed on variety IS.5h90 and
maxisum on C8H-1,

Obgervations were regorded on dead hearts caused by
shoot fly at five days interval starting from 7 dsys after
soving and continued upto 37 days. In kharif, the minisum
total percentage of dead hearts was recorded on the variety
I8-5490 (29.5%) which was significantly less than the rest


http://aotd.Bg

53
of the entries. The maximum percentage of dead hearts wss

noticed on C5B.1 (97.62%) followed by CK 60-B (9%.77%).
During rabi, the minisum total percentage of dead hearts vas
observed an the entry 18-5490 (16.80%) which was significantly
lover than other varieties. The highest perecentage of shoot
fly damage was obdserved on C8H-1 (88,58%) followed by

CK 60-B,

Sisilar observations vers recorded in respect of dead
hearts in tillers at ¥ days interval starting from 22 days
after soving amd continued upto 37 days. In doth the searons,
the mininum percentage of dead hearts wvas recorded sn IS-%90
vhich vas significantly less than other wvarieties exeept
M 35-1. Highest percentagze of dead hesrts vas observed in
C8H-1, |

In order to find ocut the relationship of merpholegical
characters vith the ineidence of shoot fly, leaf dbreedth was
msasured in both the seasons. The fourth leaf was selescted
for these observations singe the 3rd and 4th leaves are uswally
preferred for egg laying. It was observed that the tolerant
varieties YiL,, 18-5490, M 35 ~1 had narrower leaves tham *" >
those suseceptible ones. Observations vere also recorded on
number of leaves put on by the plants at six days interwval
to find out vhether faster growing varieties resistant the
pest attack. The results indicated that the varieties
proved to de tolerant had s faster growth rate as compared to
susceptidble cnes. The entries with pale green leaves were
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observed to be less preferred for egz laying.

In order to find out pessidble physiclogiesl characters
for varied reaction to shoot fly, silica content were estimated
in kth and 6th leaf stege. The variety IE-5490 showed
comparstively more silica content wvhile 2077-B and CK 60-B
shoved the minimwm,.

1. 8tem borer

The data regarding the average number of larvee, pupss,
sten length tunnelled and number of interncde infested were
oollected at harvest. Average number of larvae, pupse and
porcentage stem length tumnelled were maxisus in esse of
varieties like CK 60-B, CSE-1 and CK 60-B respectively.

The percentage of interncdes attacked by the pest was maxisum
in CBR-1 in both the seasons. The variety 15.590 shoved
the siniawe damege by the stem dorer.

\ It is felt that ther-esults of the present studies

vill %e useful for future programme of dreeding wvaristies
registant to shoot fly. However, the data ecllected are

only for two seasons and need further confirmation.
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Table 3 1 Average number of eges laid by A. sogoasks Rond. on tillers
of different entrie: of sorghum during kharif 1978-79.

sr.  Emtry baye _ (Average of Lares Tepiicstionsy
:ﬁg‘ 22 27 32 37

1. 185490 0.00 0,33 0.66 0,00
2. M 359 0.33 1.00 0.66 0,33
3 ¥3 7.33 10.33 13.16 9.00
be PDe3etatd 2.00 3.66 12,66  9.66
5. SPVae{0h 1.33 8.00 7,66  7.00
6. 1202 B 5.33 12,33  17.66 1,33
7. 1258 B 6.00 1™,00 18,00 15,10
8. 285 9.66 13.33  15.66  16.66
9% g:;;;:?ys) 7.00 12.66 ™00 12,66
10. 2077-B 12.00 21,00 24,33 22,66
1. BBe11 h.33 12.33 18.33  11.00
12, CK 60-B 9.00 15.66 22,33 19.66
13, 1884 7.33 17.33 20.33 16.33
the 1324 5.00 9,00 12.33  8.66
1%. CSB.5 11.33 19.33 2,00 19.00
16, HB-9 2,00 10. 00 17.00 12,33
17, 8PV-11§ 3.66 11.33  15.00 12,66
18. 168 5¢33 9.66 13.00 14,00
19. 6PV-102 .00  10.33 12,00  9.66
20, CB- 3% 8.66 19.33  20.66 18,00
29, C8H.q 10.00  25.00  29.33 22,00
B.Ee o 0.695 0.922 0.921  0.9%7

CeDe at 5% 1. 986 2,635 2,632 2.7%




Table 7 ¢+ Average number of eggs laid by 4. soaasts Rond, on tillers
of different entries of sorghum during rabi 1978-79.

e LR,
| Sving 2 27 32 w
1. 18-5490 0.00 0.00 0.66 0,33
2. M 3%-1 0.33  0.66 .33 0.33
3. %3 5,00 6.00 9.66 7,66
e PDe3eta1t 3.00 5.33 10,00 7.33
5. 285 6.66 10,00  13.66  9.66
6 o Yo32t193) £.00 8.33  13.33 10,66
7. 1202 B %00 10,00  13.00  11.33
8. SPY-104 1,66 9.00  10.33  9.66
9. CK 60-B 7.00 13,33 20.66  17.66
10, 1258 B 5.33 12,66  16.00 9,66
1. 2077-B 13.00 18,66 24,00  21.33
12, 138 %33 5.66  8.66  8.33
13. CSES 9.33 17,00  22.66  19.66
P, HBaq1 3.66 9.00  13.66 11,33
15, BPV-115 333 8.66  12.00 9.3
16, 188k 7.66  1h66  18.33 15,66
17, BE-9 .33 6.33 11.66  8.66
18, CB-35W1 9.00 16,00  17.00  16.66
19. 168 3.66 7.00  11.66  3.33
20, 8PV-102 | 2.00 7.33 10,66  8.66
21, CSH.9 10.33 20,33  27.00 21,00
8.E. o 0.678 1.204 2.165 0.9

C.D. at S% 1936 3422 6,018  2.840
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Table 11 : Pooled analysis of average number of egas laid Ly shoot
fly en different entries of sorghua tillers in kharif
end rahi sesson 1978-79. | ’

Average nusber of eggs 18sd/20 tillers

8r. Days
No. Eotry sler 2 27 32 37
1. 18-5490 0,00 0.16 0.49 0,16
2. M 3%.1 0.33 0.83 0.99 0.49
3. %8 6.16 8.16 11,46 .33
b, PD-3-1811 4,00 6.99 11.33 8.%9
§. &PVa10b 1.49 8.50 .99 8.33
6., 1202 B 4.66 11.16 15.33  12.83
7. gg;;;g,fm, 6.00  10.M9  13.66  11.66
8. 1258 B $.66 13.33 17.00  12.33
9. 28% 8.16 11.66 .66 10,66
10. 2077-B 12.50 19.83 2h.16  21.83
11. CK 60-B 8.00 1.9 29.49 18,66
12, BS-11 3.9 10.66 15.99 1.6
13, 1324 h.66 7.33 10.h49 8.9
4. CSH.§ 10.33 18.16 23.33 19.13
15. I8-8h 7.49 15.99 19.33 15.99
16. 8PV-115 3.9 8.83 13.50 10,99
17 ES=9 1.66 8.16 %h,33  10.M9
18, 168 .49 8.33 12.33  11.66
19, CS-35W4 8.83 17.66 18,83  17.33
20. SPV-102 1.50 8.83 11.33 9.16
21. C8B-1 10.16 22.66 8.6 22,16
8.E. ¢ 1.87 1.21 1.87 1.1%

CuDs at ” 5a23 3033 5023 301’




Table 15 : Average breadth of hth leaf of different entries of
sorghus recorded in kharif season 1978-79,.

8r.

Aversge of three replications

No. oty Days
’ Stng V7 22 27 32 37
1. I8-5%90 0.85 0. 9% 1.0 1,10 1.1%
2. M 3%9 0.98 1.0% 1.08 1.1  1.20
3. 3B 1.02 1.06 1.10 1.66 1.22
b, 1324 1.0k 1.09 1.12 1.18 1.26
5. HB-19 1,01 1.08 1.1 1.20  1.2%
6. 125 B 1.08 1.12 Tt 1,20 1.28
AT T T 1207 Lt 117 LA 4
8e PDe3et=19 1,08 1.13 .17 123 .}
9, HB.9 1.09 1.12 1.16 1.2 1.2%
10. 1202 B 1.06 1. 11 1.1% 1.20 .29
11. 8PV=115 1.10 1.13 1.19 1.2 1.3
12. 168 1.07 1.13 .20 1.29 .3
13. SPV=10% 1.06 1.10 1.21 1,27 1.3
1, Is-84 1.09 1.12 1.22 1.26  1.3%
15: 285 1.08 1.13 .18 1,26 1.%
16, CSB.S§ 1.12 1.17 1.21 1.29 1.35
17. 8PV.102 1.10 1.17 o2 1,33 1.39
18, CB-3% 1.12 1.18 1.23 1.31 1.3
19. 2077-B 1. 1% 1.20 1.2 1.32 1.3
20. CK 60-B 1.1% 1.21 1.28 1.36  1.h2
21, CBHe 2,20 1.25 1.32 1,40 1.8
8.5 ¢ 0.029 0,020 0,022 0,020 0,018
C.D. at 5% 0.060 0.0%7 0,062 0,087 0.0%1




Table 16 : Average breadth of 4th leaf of Aifferent entries of ¢
sorghua recorded in rshi season 1976-79,

::: Entry Days Average of three repliestions
reving V7 2 2 2 9
1. IS~5490 0.83 0.90 0.99 1,05 1.09
2, M 3%1 0.96 1.00 1,06 1.99 1.
3. ¥B 1.01 1.00 1,08 1,11 1.18
b, 1324 1.03 1.07 1.10 1.16 1.22
S, BB-11 1.03 1,06 1.10 1.1 - 1.20
6. 1258 B 1.08 1.09  1.11 1.1  1.22
7 T ldatae3) 1,07 1,08 110 f.4h 119
8. PDe3et-1 0.99 .06 1,12 1,17 1.23
9. BS.9 1.06 1.09 .11 .17  1.25
10, 1202 B 1.05 1.09 112 117 1.23
11, 8PV.115 1,05 1,09 1,13 1,18 1.2
12. 18 1.05 .08  1.13  1.18  1.24
13. 8PV.10h 1.06 1.0 1.1 1,19 1.26
th, IB-8% 1.0% 1.08 1.13 1.19 1.27
15. 285 1.06 .10 1.1 1,20  1.29
16, CSH.§ 1.09 1.1 1,16 1.22  1.32
17. B8PV=102 1.09 .11 115 123 1.3
18, CS=3%W1 1.09 1.13 1.18 1.2& 1,232
19. 2077-B 1.09 1% 117 1.25 1M
20, CX 60-B 111 1.16 1.20 1.28 1.36
21. CSBH-t 1.13 1.17 1.2% 1,31 1.W2
B.B. ¢ 0,01k 0.043 0,011 0,012 0.016

c.n. ‘t ” O.M 0.0” 0.03‘ 0.0,’ OON




Table 17 ¢ Average nusber of leaves per nlant of different entries

of sorghus during radi 1978-79.

g:: Entyy Average of three replications

12 18 2 » 36
1. 18-5490 .9 5.5 7.5 99 10.2
2. M 351 4.8 5o 73 9.0 9.9
3. %B "0 5.1 7.0 7.9 8.5
W, 1324 3.9 .9 6.7 7.8 8.1
$. HS=11 "0 501 6.9 7.9 8.
6. 1258 B 3.9 5.0 6.8 7.7 8.9
7 g;;;g,(m, 3.8 %9 6.8 7.9 8.2
8. PD-3-1-11 3.8 51 68 77 8.3
9. HE-9 3.9 €.0 6.8 729 7.9
10. 1202 P 3.8 b8 6.8 7.7 8.0
1. EPY-11§ 3.7 %9 6.8 7.6 8.2
12. 168 3.9 M9 6.7 7.5 7.9
13. EPV-10h 3.8 %.8 6.6 7.5 8.0
1, 1s-h 26 W7 67 7.6 6.2
15, 205 327 w7 67 77 82
16, CBE-S 3.6 4.6 6.5 7.3 7.7
17, SPV-102 3.6 b6 6.5 7% 7.8
18, C8-35%1 3.8 S XS AN X
19. 2077-B 2S5 WS 6N 7.3 7.6
20, CX 60-B 3.5 4.3 6.1 7.1 7.8
21, CoHet 3.3 W2 5.9 69 7.3

B.E. ¢ 0.053 0.063 0.063 0.07% 0,093
C.D. at 5% 0.951 0.180 0,180  0.211 0.265




Table 18 1 8ilica (8102) eontents (on dry matter dasis) of plant
at different stages of crop grovth of differeat
entries of sorghum.

:r. Ratry Percentage of Percentage of Percentage
0. 8102 et “th 5102 at Oth of dead
leaf stege leaf stage hearts
$« 18-5W90 18.09 19.97 16.80
2. N 351 1%.9% V 18.01 30.11
3. %3 12,60 17.36 33.%
b, BB-11 9.82 1%.02 49,92
%. 1258 B 12.31 17.47 %0.33
b ity o 16.42 50.62
7. HE8-9 12.40 17. 3} Sl 24
8, 1202 B 11.60 16.50 57.63
9. BPV-11§ 9.%56 16.10 60,58
10. 168 .19 12.2% 61.70
1. 8PV~ 104 10.01¢ ™. 3% 62.8%
12, 285 11,60 17.85% 65.31
13. CsH.§ 9.0% 15.80 75.13
., 8PV-102 7.31 13.40 75.81
15. CB=35h 12,01 1%.30 79.92
16. 2077-B 6.30 12.85 83.96
'17. €K 60-B 8.11 11.67 87.49
18. C8Ha« 1 10.6% 13.9% as.%
r=-0,% Y= «0.78
1t' test at 5% ¢! test at 5%
significant significant
vV

Q/V
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