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i . Introduction 



CHJUTSR- I 

I H T R O D U C T I O I 

Sorgho* ( Sorghua bloolor (L.) Moonaa ) aoeuplas an 

l«B+rtaat position aaaag tha food orop of tha world. In tha 

Indian union, i t It * aajor staple food and foddor crop. Tho 

largo sector population of tha country depend on jowar far 

thoir daily dlot. Aeeordlng to all India estlaates, i t i t 

grown oror an araa of about 18 aillion hectares with tho annual 

production of 10 aillion tonnes of grata* In Maharashtra, 

i t haa a pivotal position eaong tho food oropa and is annually 

cultivated ©rer an araa of about 63.M) lakh hectares. Iran 

though, India haa tho largest araa undor tola crop, the yield 

par hoataro ($$Q kg/ha) is far low as coaparod to othar 

countries. Tho yield of tho orop in Maharaahtra ataada alnoet 

at equal level to tho national aroragos (Anonyaous, 1*78). 

Aaong tho various roatons for low yield, tho loasoss 

eauaod by pasts Is tho laportant ono. Although 35 inaoot and 

non-ineeet posts have been raoordod on sorghua in tho statu, 

tho shoot fly ( Athorlgona socoata Rondani) and atan boror 

(Chilo partallua Swinhoo) ara tha laportant onus. Tho aphids 

and defphaeids ara of course, eonaon bat thaso oan ba oontro-

llod by suitable eboaioals. Tha foraort boiag Intomal foodora 

ara difficult to oontrol success fully even with tha application 

•f nost potont insecticide*. 

Tho shoot fly waa anong tho alnjor paata t i l l tha 

introduction of high jrlolding hybrid varieties. Thaaa were 
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found to be highly susceptible to the attack of the shoot fly 

•a eoapared to traditional local varieties* In fact, these 

hybrids have boon accepted by all tha cultivators, eventheugh, 

they ara quite aware of their yielding potential. It It fait 

that tho susceptibility of thasa varieties is probably tha 

root cauaa of thla non->eeeeptanee. 

Bfforte ara, tharafora, underway to evolve suitable end 

economic control Measures to bring tho pott undor check. Bono 

of tho insecticides have proved to bo offactive but their uae 

hoe aany limitations. Aaong these, tho coat involved In tho 

uee of eheelcala end the hasards associated in their uae are 

tho most important onea. The entouoloiists are therefore, : 

on tho oonetont look out of other aeaaures. 

fo grow reslataut varieties is the nest profitable end 

permanent solution of e post problea. This is such aoro 

laportant in crop like sorghun which is cultivated over a 

largo scattered area end tho margin of profit lo very narrow. 

A largo number of varieties have boon tested by servers! 

workers and under tho A H India Coordinated 8orghw« Ieprove-

aent Project, a one of tho lines are also reported to be 

quite promising. Although the work of testing resistance to 

shoot fly has boon already initiated several new entries with 

desirable characters are contlnously Introduced. Before these 

could be tested on large tcala, it is necessary to test 

their reaction to the attaok of shoot fly. 
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It vaa, therefore* propaed to teat eoae of the lines 

for their resistance to shoot f l j . Tventjone entries of sorghua 

obtained froo the torghua Breeder, AH India Coordinated 

Sorghua Improvement Project, Bahuri wore poreened under 

field conditlona both in J&axH and xafel eeaeone. In addition 

to the obeervationa of their reaction to tha attaok of shoot 

f l / f data regarding ateo borer infestation were alto recorded 

state thla ia an also laportant tissue borer of the crop, 

Yerieties tolerant to both these pasta will be ideally 

suited for future brooding programme and for largo aoalo 

cultivation. 
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CHAPTHK- II 

8 K T I 1 V OF L U B B H H I 

Although growing crop Tarloties resittont to potto and 

41ooftooo vat o good old prattles, the information on tholr 

differential behaviour to lnooot attack and tholr relationship 

i t available on rooord for not nore than 150 70are. the l i t e ­

rature aecuoulatod during these years i t roluoimms and widely 

scattered. I t i t beyond tho a cope of too preeent investiga­

tion to review tho literature en varietal rotlotonoo In crop 

plants. Tho review of literature prooontod In thla chap tor 

lo thoroforo restricted to tho varietal rotlotonoo In sorghum 

to shoot fly ( Athsrlgona toccata Rondanl) and atom borer 

(Chllo partollua s win hoe ) . 

X, Shoot f ir (Atharlgona toccata Bond*) 

Tho shoot f i r or ejjojjg fly was f irstly described and 

naned by Rondonl 00 oarly as In 1871. Malloch (1923) identic 

flod this fly 00 Athorltona lndlca. Although tho pott voo 

rooordod In India in tho yoar 1907 ot Pus a ( Fletcher, f91**| 

Ballard and Beoehandrarao, 1923)* tho published lltoratura 

ahows that tho rotooroh work on varietal resistance to tho 

pott hod takon iopetus during tho los t two decades* 

Ponnalya (1951) teroonod 21W varieties of sorghua and 

roportod that t no attaok of tho t»«at In tho Hth loaf stage 

voo significantly looo In roalotont varieties lika T-1 and 

ft W7-3 ot ooaporod to tho susceptible ones eventhetig h the 

ogfft wore laid la sjoro or lost equal nonbort en o i l the 
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varieties* According to hira, the early tarnation of irregu­

larly shap d silica units on the fourth loaf sheath of the 

seedling appeared to ba the factor responsible for raslstanea 

of a variety* Bo also noticed that too degree of suscepti­

bility was not relatod to tho llgnlficatlon of plant ©alia. 

Of tna forty two Tarlotlaa tested by Bao and Fa© (1956), 

nana was lanune to shoot fly although II V7-3 and C0-2 ware 

slightly tolerant* Jain and Bhatnagar (1962) screened 196 

varieties and noted that the nunber of eggs laid per plant 

by shoot fly varied froa one to eight* Generally loss 

nunber of eggs vara observed on resistant varieties then 

susceptible ones. They observed that although tho egge were 

laid oa tho first eight leaves of a plant, third and fourth 

loaves wore aoetly preferred for oviposit ion. Therefore, a 

posaltlvo oorrelation existed between number of ogge laid, 

leaf number and percentage Infestation. The negative correla­

tion vaa observed with plant height and nunber of day* required 

to flower. They found that tho varieties IS MO8.-1005, 1056, 

1119, and 22^5 were highly resistant to shoot fly. 

Doggett and Majiau (1965) stated that serghua variety 

'Xeaetera* reaalned resistant as a result of Its profusely 

tillering habit and ability to recover froa early seedling 

attack. Blua (1965) screened 280 sorghun varietiea froa 

Indian notorial and reported N 35-1 as res latent to shoot 

fly* Out of 3883 varieties, froa International collection 

tested by Thobbi (1966), 2V6 selections vera tolerant to -
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shoot fly end IS Kcg.-1082, 55331 1°3^ and 1079 wort observed 

to bo promising. 

Bluo (1966) reported that forage eorghun hybrlda grow 

at • sort faater rata at seedling stage than R8-610 ( a dwarf 

variety) tints oausing largor ntmbor of t i l lera to escape the 

Aoaoge froa ehoot fly, aa coopered to dwarf hybrids. Ho 

farther (1967) evaluated five aalaetlona from Indian garo plaao 

and two suaceptible verietiee ( TX 7078 and KS-610), for 

realstanoe both undar natural and art i f ic ial infestation 

conditions. Thraa selections including II 35-1 poeseased 

• aa tie factory rata of resistance control! ad by thraa oaeha-

niaos xlS»f ( i ) non-preference for ovipoaition, ( i i ) avoiding 

tha larval penetration through loaf shaath and ( l i t ) raeiatanea 

of t i l lara forced after dastruetion of ^rowing apex* Ho 

(1967 a) furthar oonparod tha reaction of ton forage hybrids 

with a grain hybrid sorghos and found that there vaa 80 diff­

erence in t i l lering capacity, but the rate of non-infested 

t i l l er* woo higher in the forego hybrlda ao eoapared to 

grain hybrids. 

Vedaaoorty (1967) etated that the verietiee poesesalng 

foliage with dull groan colour and waxy blooa apperance were 

cooperatively oore suaceptlble than thooo possessing foliage 

with bright shiny groan colour. Sharaa (1968) found that fow 

locally Snproved varieties were re*latent and tha paronta of 

two hybrlda (CSB-1 and Svarna ) were auacaptibia to ston fly. 

The Tarlatlaa naaely IS Vos.-1003, 1083 and 105^ ahovad 
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appreciable degree of resistance to stoa fly. 

Paraoeswarappe j$ aj. (196S) reported t**t at Falohur, 

M 35-1 vae obaorvod to be resistant la early vtaf e of growth 

because of vigrous growth, although later on the slit tillers 

were heavily infostod. fhejr ooncluded that none of the varie-

ties tot tod wa§ coopletely resistant. 

Bltto (1«oS) stated that ell tha real*tant varieties 

exhibited distinct lignlfiad and thick valla of the cells 

which enclose the vascular bundles at the central whorl of 

young leaves. Ho reported that the density of silica deposit 

at the base of 1st, 2nd and 3rd loaf sheaths was anon novo 

in resistant varieties aa coopered to susceptible ones, lo 

further (1969) studied the factors responsible for tiller 

survival in resistant varieties and reported that it was 

associated with llgnlflcd tissues at the central loaf whorl 

and a faat growth rata of tillers. 

Krlshnananda oj jj. (1970) screened 19 teleeted varieties 

and found that entries like C8B-1, XS~«%, CSH-2 and CO-18 

wore highly susoeptible and preferred aore for oviposition 

than resistant varlotioo like l£ Xos.-5666 and 5285* *»*F 

observed that tho flies always preferred third and fourth 

loaf for oviposition and noted oaxiaua infestation during the 

third and fourth week after sowing. 

Jotwanl and Srivaatava (1970) reported that the aorghua 

varieties 18 Moa.*t*522t **?76t 5210, 1061 and 10$* shoved 
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high degree of resistance than the susceptible cheek Svcra*. 

Jotvani ej JLL* (1971) stadled oviposi tioaal preference of 

•boot fly la soae proaisiag sorghua Haas. They concluded 

that non-preference la teat lines varied vita stag* tad 

growth of pleat. The resittaaee against the pact ©bterved 

uader flald conditions night partially be due to tha non-

prafaranca for oviposition la the to Haas. Tha total number 

of oggo laid par pleat vat low in varieties 18 Jtos.-5801, 

5*55 (0.83/plaat) followed by 5^70, V359 aad 103V. Tha aaxiaw 

aaaber of eggs were observed oa Sveraa ( 5.73/plaat). Thar 

shoved that tha nuaber of oggt laid oa tha selected pronleing 

lines vera significantly Xosa than oa tha three susceptible 

cheeks (CSH-1, CSB-2 aad Swaraa ) . la further studies, the/ 

sereeaed highly proaisiag sorghua lines for oppositional 

raspoase %a tha shoot fly. They observed 0*13 average aaaber 

of oggt par pleat la sorghua lines IS *©s.-5*»63t 5k*2®t V06V, 

at agaiast 1.36 aad 1.W© aggs oJ susceptible ehooks GSB-1 

aad Svarao respectively. Thus, they reported that aea-

preferaaoa for ovipositIon vat possibly a factor responsible 

for raletively lota daaage by shoot fly ( Jotwanl j | jl.,1971a). 

Slailar results voro alto obtained by Soto (1972)* 

Raghuaath f j jj \ . (1972) screened sorghua lines for their 

resistance vhere la *Meejela* teaaod to be acre susceptible 

than other varieties. They alto reported that tha low incidence 

la ease of CBIUX, Bight bo due to i t s initial vigorous growth. 

A largo portion of world goraplata of sorghua vat screened 
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at several location* under the All India Coordinated Serghon 

Xnprovtnent Project and alto studies war* undertaken fron 19©0 

onwards on tha neehenlfns.of reelstenee la eerghun to tha snoot 

f l j . I t la reported that(a) field resistant varieties shoved 

emeh higher danaga under groan houaa conditions,(*) preference 

and non-proferenoe for oviposltion was highly operative, 

tinder tha sane project M linee vera screened In tha trlala 

earrlad oat at Hyderabad and Parbhanl In tha y»ar 1971-72. 

All the prenlslng lines showed significantly lees deed 

haarta than tha cheeke and nttafeer of eggs laid on proaising 

linaa was significantly loot than on tha susceptible ohaek 

€§I»1 (Anonyaoue, 1971*72)* 

fventrfonr llnoa of sorgkan resistant to ahoot fly 

warn toatod far ovlpoaltlon response during tha JftgrJUC ccason, 

1972* It was notload that average nunber of agga par 10 plants 

varied fron 1.33 to 6.00 on raalatant llnoa aa oonparad to 

12*00 In ohaek Svarna. tha percentage of doad aearta in 

aeleeted llnoa varied fron 8.M* to 30.21 aa oonparad to ohaek, 

Svarna (ao.Wo nor cent). Daring tha rabl season 1972. obaar-

•atlone were rooordod on ovipesition, doad hearts, leaf 

colour, loaf surface, flovorlng data on 6 raalatant llnoa 

and four high yielding parental lines. It vas concluded 

that non-preference to exposition waa one of tha ne|er 

**ctere responsible for reslatanoo to ahoot fly under field 

aondltiona ( Anon/nous, 1972-73)* 

fho percentage of doad haarta was significantly higher 
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on exotic l is ts than on Indian Yarlatlae vaara f l laa vara 

offered a choice for opposition but vara aaaagad equally vaoa 

there vat no ohoieo far oripoaiien (Soto, 197**). 

Ca in (1975) acreaaad thirtytaro and thirty rariattae la 

J&aXlX aad £f&* »aaeaaa respeatlraly. During teharlf. tlno 

percentage af daad hoarta vat aialaaa In 1U2W and aaxlaaa 1B 

CSH-1. Maslaaa aaabar of agga vat observed on IS-2Mf«T aft* 

aialaaa la E-303. Za rjfel, tilt adnlnua pereeatage of dead hearta 

was recorded to M 35-1 sad M W7-3i while tha Yariety N V7.3 

vat tha Xaaat preferred far eggs laying. Ha observed that tho 

higher si l ica content of eorghaa seedllag rodaaad tho ahoot 

f l y infaatation. Tha aaxlaaa and alclaua ailloa contoats vaa 

noticed la tho variety B-2»* aad 555 respectively. 

Baaat jjfc j l . (1975) ob aarrad that oultivar 1W« hariag 

pala graoa loavaa vat loaa ausceptlble, aa ooaparod to 

Swarm and CSB-V which possessed doap graoa oolour leavea aad 

high 101 eoataato. Yenagopal jfc aj^. (1975) ocroaaod 19 aorghaa 

varieties aad rapartad that aaaa vaa highly raalataat. a l l 

taa varieties aaraaaad roeordad aara than 55.8 p*r aaat pmt coat 

daaaga aad variety 1W« aad tha highaat daaaga af a%«2 pt* aaat* 

aarayaaa (1975) studied 12 promising aarghaa Tarietiaa 

for ahoot f i r roalataaaa aad ladieatad algaifloaat dlfforoaoaa 

la profaraaaa far oviposition. la tolerant rariotloa, taa 

average aaabar af agga dopoaitad par plaat vaa lata than aaa 

whereas, 2.33 agga per plaat vara foaad as aaaooptlblo aaaa* 

Tho poraaataga af lnfaatad plaata af tho aatrlaa taatad 
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ranged froa 29*6 (18-5566) to 79.^ (CK 60-B) per cant. Th« 

Ini t ia l laf•station in resistant varieties was lose than 

that in the sweep tibia varieties. In general, thara was 

a lover average infestation at f irst week and aaxlaoa at 

second and third weeks. Thereafter» thara was a sodden de-

eraasa In tha fourth week aftar seadling eaerfoace. Tha 

eorghtai variety IS-5566 was aoro tolarant. Dvarf (slow proving) 

varieties vara highly lafa*tad than tha tailor varieties 

except IS-1C&7. Sorghtn varieties with glossy leaves and 

no waxy blooo coating vara lost preferred for ovipooitoa. 

Mo differences la tha apaolflo alto of ovipoeition vms aotleod 

la roalatant or susceptible Yarlatlas. Tha tolarant variety 

I8-105W possessed a distinct U n i f i c a t i o n and thickness of 

valla of eolla enclosing tha vasealor handles ao compared 

to tha saseeptiole variety IS-3922. 

Sherao (1975) showed that tha percentage of doad 

hoarto woo negatively correlatedvith seedling height, plant 

recovery and yield par plant. Tha nastier of t i l lars par 

100 plants t tha nonber of af fact Ira t i l l art, plant recovery 

and yield vara poseitively associated with aach others* 

Indicating that tUlaring oharaetor eontribote to yield rathor 

than to shoot f ly raalatanoa. Lavrenoe aj j j . (197*»»75) 

shoved that tha cultivars IB 8os«-l082t 3962, 535*, 5§0H 

cad 5*33 showed a good level of non-prefaranca for oripoal-

tlon and tolaranoa to tha attack of tha past. 

Xa All India Coordinated Triala conducted at Delhi 
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in 197**-?5» six entries vere screened and i t vas observed 

that tli« nuaber of eggs laid on proaialng lines vaa s ignif i ­

cantly lass than on the susceptible eh*ek. All promising 

linas v i s . , IB Bos—2123, Jfc69» 560W, 5801 and 8315 •novo* 

loss dear; hoar to than the check. Similar results war* 

obtained at Hyderabad, and i t was reported that tho pal* 

green colour of loaves vaa possibly associated vith tho re­

sistance ( Anonyaous, 1975)* 

Shivpuje e j a i , (1976) shoved that tho tolorane* 

level in a six linaa ranged fren $t to Mt per cent, while 

tho reat of tho linaa ranged froa 50 to 77 per cent. 

Thirteen linos showed tho tolerance level apt© 50 to §5 par 

eont while seven were highly snseoptibia having infestation 

of 62 to 82 per cent. Tolerant l ine F3-W X shoved shoot fly 

infestation level of 30 por cent. I t vaa concluded that 

there i s a possibil ity of selecting l ines froa Indian x Kxotle 

crosses, having desirable egrononlc characters and aoderate 

levels of shoot fly tolerance. 

Tonagopal (1976 a) screened fourteen promising l ines 

and observ*d that 8-358 vaa the least preferred while five 

eorghwt lin*s recorded nor* than WW per cent daaage. Of tho 

fourtytwo lines tested in J&arJX and 29 Unas in Xlfei reasons, 

SFV-9 (35*7 par eont) shoved cooperatively lose daaage while 

i t ranged froa M> to 92*2 per eont in other entries 

< Yenngopal Mi J*«» 1976 b) • 

Sixty varieties war* soreened in coordinated tr ia ls 

in 1976-77 at various centres and i t was observed that the 
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level of infestation vas not similar at a l l tho centres. 

Bet varietiea lika I8-$»*90 ( P. eheok), SPV-69, SPV-70, 

8P?~1«8, 8PV.112. Sff-125. BFT.13, 8PV-97, GST-3 and B-J02 

vara ooderately rasiatant ( Anenyaoas, 1977)* 

Jadhav (1977) screened fortyfive sntries in kharif 

and tventysevan in rjfcJk aeasona. M inlaws* percentaga of daad 

ha art a v u ©beerved in M 35-1 and aaxlaua in CSH-1 in both 

tha aaaaona. 

Srivaateva and Jotvani (1977) studied shoot f ir 

resistance in aorghis* linaa under art i f ic ial infeatation 

eondltloaa and shoved that tha daad hearts in rasiatant 

l in t s ranged between 53*33 to 75*00 par cant aa against 100.00 

par eant in tha susceptible check. Kundu j $ j j # (1977) 

studied fifty sorghua derivatios obtained fro* crosses batvaen 

high rialding and rasiatant Tariatiaa and recorded daad 

hearta ranging froo 0 to 8*33 par cant in twenty l ine*. A 

l ine giving good r as tats had genes contributed by M 35U1 or 

B*-53* 

Bapat fX J&* (1°77) tested fort/eight sorghos linee 

and entries JXXA* * 35-1, C8-35V1. 168, B-89. 39-1 vara 

found to ha relatively leas susceptible to tha attack of 

shoot f ir , in which tha danago ranged between 10*33 to 29.83 

par cant aa ooapsrod to 58*55 par eant in suacaptibia cheek, 

CSB-1. 

Toler at al,(19?8) tasted fortytwo entries including 

I8-5V90 and CSK-1 as rasiatant and susceptible checks 
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respeotively. The deed hearts en 18* $1*90 were 13*^3 9 " cent 

while entries SPv-108, SPY. 107, SFY-193, 8P?«165 *»* SPY-10** 

were eoderately resistant •hawing en en •••rat* 20 to Vo per 

cent dead hearts. They further studied 16 entries and observed 

that Alspurl (20.39)0, P-37(28.23*), Maldandl (22.1*5*) and 

SPY-29 (28.75*) *•*• eoderately retietant to ahoot fly. 

Sadakathttlla e j n*> (1978) sereened 22 serghtai 

Unas and observed that 9*032 (3*09*) e of fared tha laaat shoot 

fly deaage followed by 8PV-13 { 5.05*), D-2VU (5.27*), B-303 

(5.97*) « d SPY-102 (6 .7W, while W 35-1 was found free 

free deed hearts. They (1978) further atuiled fourtynlne 

sorghum lines and reported that the entries SPY-~9t $P?*193t 

IP-5&0 t̂ 8P?.190, 8FY-101, 8FV-110, Srv-97 and VCIM showed 

•inlaw per cent of dead hearts • In try IS-5V90 t i t not shew 

any dead hearts while BSXIBUSJ infestation vas recorded on 

variety SPY-126 (50.M*). 

Sangappa f j j * . (1978) eonpared the performance of 

hybtld RSH with ether hybrids and varieties, and Indicated 

that the average nusber ef eggs laid per plant for 21 day* 

ranged from 1.0 to W.06, while ainlawsi eggs laying was obser­

ved in Mttgnthl variety ( i.80/plant) followed by F-SH-1, J*-i69t 

C6H»t, CSH-6 and CSR-5. The local ftuguthi was eore resistant 

to shoot fly than ether hybrids and varieties. The new hybrids 

RSH-1, (XB-8 and varieties Xugnthi and FF-169 were highly 

resistant. 
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Jotvani (1978), in the technical report PL-W80 prejeet 

•tiit«d that average nunber of egg* laid per 10 plants Tar/' , 

fren 1*33 to 6.00 i s realetant linos as ooapered 12*00 

oheeke. Ho further stated that thore was no diroct correla­

tion between the nunber of eggs laid and percentage of 

d«ad hearts* 

XX* Stem borer < Chllo partallua Swinhoe ) 

Tha itoa borer was firstly recorded bjr Swinhoo in 

1tt% and was pnt in the gontts £rjg£ju. Fletcher (191**)J 

identified this species ss £hjj£ ftllllfl out Inter on Trehan 

end Butani (1950) nsned the sane as Q&2& zaaallBa. 

Trohan and Btitani (19*9) tested six varieties of serghun 

against £b£}g spnllns S. end Seaaeia lnferons W* under field 

eonditeens and found that the attack of £• senellna vaa 

•ore in JUMUdX end less in Xnfel. 

Kautlkunar and Bhatnager (1962) sereened 11M) •ariaties 

of aorghun for resistsnee to serghon sten borer and found 

that only seven varieties vera eonpleteljr free free attaek 

ef this pest* Dwarf and early varieties with thin sten, few 

narrow end short leaves, short and thin earheed, lone groin 

weight end threshing percentage vere eoapartitively nore 

resistant then others* Types vilhvhlte exposed need* spreuoling 

earnead, end Juicy sten vere found to he highly rosiatant. 

The anrghun varieties whieh vere late end higher in 

sttger content vere lees decaged by sten borer than the 

early •arietiee with lev anger content. There was no aaac-

eiation between the sten borer infestation end HCR content 
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(Svarup and Chaugule, 1962). 

Sharaa (1965) eenoloded that nutritive valttoe of diff­

erent forghua varieties played a v i ta l rola on the survival 

and development of the peat* Hairy Tarlatiea vara lass 

preferred by tha pact for ovlpoeltlon and lees number of 

larvae verc ablo to establish en thou aad thus proved to bo 

relatively rati* taut* Ha found that tha v&rlotlas T8B and 

(512.2)-OP, vara highly resistant vhlla varieties 555 aad 

Indore eolootlon voro highly sua cap t ibia. 

Kalodo and Pant(1966) reported that Babuah, Hegari 

and Jfyanjang varieties vara highly suseeptibia vhila C-10-2, 

Sundhia vara least suaaeptlble to atoo borar. Thay (1967) 

further etudied that tha aarly atago of plant appaarad to ba 

nova suitable for larval developaent than nodlon and lata 

atagas. 

Jottranl aj j £ , (1971) screened 1*> line a to tha atom 

borar roaiatanoo in aorghoa. Tha linaa IS Hos,-5**70, ^776« 

%30, V7*7» 1l5l f 10M*, *99*t 1H5t 11371 *^5lt 1«5*» **S2 

•»* W552, wara observed to bo resistant at ooupared to ana* 

oaptibla ehaek C8H-2. 

Tha sorgauu linaa F-302 and t-303 ahoved high dogroo 

of roaiatanoo in trial,conducted at Delhi under All India 

Coordinated Sorghos Xuorovenont Project (Anonyuous, 1972-73). 

In another tr ia l 50 liaoa vara screened for boror roaiatanoo 

at different looetions. Sorghuu linaa like IS Koe,-W*7, 

769, 629 and 1135 ooro found to bo reslatant (Anonyuous, 1972*73)* 
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Jotvani at al . (1973) •eraaaaa' 2V prowl 8 lag l ines of 

sorghua for resistance to a tea borer. fhay fouad that 

eight l ines j l s . , IS »o«.-W^U, »*689, **SMV H87*f *93fcf 5031, 

•31^ aboved lass leaf Injury, dead heart* and atea tunnell­

ing as compared to susceptible check CSH-1. They further 

(19A) stated that tvo aorghua entries r la . , 3*303 and K-302, 

vera highly promising a tea boaar res latent l ine a. 

Dalvi (1975) reported that CSB-1 shoved the highest 

auseeptiblity to atom borer both in kh»y^f «nd rjfoi •e«|oa«* 

The varieties B-302, £-303 wore found to bo ©ore resistant. 

Sundararaju f t e l . (1976) screened treaty sorghua Tarletles 

•asl sixteen sorghum hybrida for stea borer iBcldenee • They 

found that, the daaage duo to stea borer, ranged frost 18.33 

per coat to U6.66 per cent anal least daaage was recorded 

la SPV-3 (18.33^), SPV-8 Cl8.33#>t CSV-6 (18.33*) and highest 

in SPV-13 (U6.66«), vhi le la hybrids i t ranged froe 25 P«r 

east to 61,66 par east. The lowest daaage vac obaerred in 

6PH-25 (25-OOjf) and the higheat was noticed la SPB-b <61.66<). 

faaf concluded that hybrid vera acre eueceptible to the 

attack of atea borer than too varieties* 

Jotvanl j l ajj. (1977) conducted three separata trial a 

to aeleet high yielding, borer re latent deriratiee and aui-

table doner pareats. Out of 60 aelected derivation froa 

throe crosses, 23 vera ahoviag a aoderately high degree of 

borer resistance* The lines j&I«t SPH-30f P-1J1, SPH-1V, 

SPV-60, VZM-2B, BPT-61, ***?, SP?-i% and »-302 voro selected 

for borer resistance. 
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T a I*/ o j £l« (1970) t M t d slxtooa antrlas for atom 

borar roslstanoa and found th»t tho antrlas £-302, 1*303, 

6PV-29, Maldandi, BPV-13 and Aiapwri vare oodaratoly roe i s -

twit to stoa borar shoving eta* twmalling balow 25 por cent. 

Tboy fvrthor roportod that, tho entrlos PPV-185» I*303t 

SPV-138, £PV-1§7 proved to bo reelstant shoving loss than 

10 par coat sto» tannalling. Entries RPV-181, SPV.101, 

SPV-106, C8B-1, 6PH-77i SP1-78, SP?.12$ and SPY-100 vol* 

noderatoly raalatent to eto» borar shoving on an ayaraga 

10 to 20 par coat atoo tannolllng. Tho antrlas 8PT-169, 

SPV-97 and SPV-135 shoved a aoxlaaa stsa twinalling opt© 

50 par ftoat to 60 por cant. 

Jotvanl jjt j i . (1«7P) soroanad saTon highly proailalng 

linos of sorghua to dataralno thair dagroa of rasittance 

to stoa borar. Taoy fooa* that oxoopt Mi? oat Svarna tho 

antrlas 1-302, f«303» 0-35&» P-151 «a4 **-37 ahovad high 

laral of borar raslstanea. Taoy oonelodad that a fairly 

high dagroa of boror ros i s tanes ean bo aoqtalrad by tho 

derlraUaa doYolopad botwoon suscoptibloxrasistant rarlatlaa. 
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CHAPTER- XII 

M A T E B I A L AND K I T H O D I 

Investigations late varietal resistance la eorghi» to 

•hoot f ly ( Athcrlgona toccata Bond*) vara carried out under 

f ie ld condltloae at tha Central Caapus, Kahatae Phale Krishl 

Vldyapeeth, Hahorl. Stat ist ical ly designed field experiments 

lor screening twentyone entries vara conducted both la &A£lf. 

*•* lab*, aoaaoas 1978-79* 

The seeds of these Haas ware obtained fro* the Sorghaa 

Breeder, K. P. K. V., Rahurl. The (5 t a i l s of these expcrlaents 

are given belov. 

* • CaaM^yrlaWtttff .fff ftHsflWI. f l l r l i i 

A) MS l ines (feaale) 

1 CX tQ-B 

2 1202 B 

3 1258 B 

h 36 B 

5 2077-1 

B) Restorer l ines 

6 IS-8W 

7 2*5 

• PP.3-1-11 

9 132* 

10 168 

11 CS-35M 

C) Tolerant l ines 

12 K 35-1 

13 IS-5V90 
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D) F^ aatarlal 

1* SPY-102 

15 BPT-10W 

16 SPV-115 

1) ?e »»t«ri«l 

17 81M-5 x X8-3922<393> 

F) Hybrid aatarlal 

18 C8H-1 

19 CSH-5 

8) D«rivad linas froo M 35-1 x S. eaudatf. 

20 BB-9 

21 BB-11 

II. Details ot th% flald arparl—ntt 

8r» 
No. 

Particulars Kharlf 1*M 

1 Daslgn used Fandoalsed block 
design 

Randoalsed 
block daslgn 

2 Plot s i s s -
•) Gross 3 x $ aoiro 3 x 5 »«tpa 
b) Kat 2*7 x t«5 aetre 2*7 x W.5 eotro 

3 Huabar of entries 21 21 

W Spacing hj x 15 c« V5 * 15 «• 

5 Data of toying 20.7.1978 19-9-1978 

6 Amplications Throa Three 
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Tho land vas prepared as usual, flat bads of 3 x 5 natra 

aisa vara praparad and 3-U aaads vara dibble at aaeh hil l 

at tha apaolng giran abova. Seed* vara not traatad with any 

lnsaetloidas. Tha sowing vaa pnrposaly dalayad than tha 

raooanandad tiaa, so as to anawra a daflnlta shoot fly attack. 

All tha raoo—andad agrononleal praatleaa \frm earrlad out 

vithout giving any lnssatloldal applloatlon during tha 

axpariaantal parlod. 

Tha fartillaara vara aaad at tha rata of 100 kg I , 50 Kg 

P and 50 kg X par haetara in both khar f̂ and rjjhj oaaaons. 

Half tha dosa of t and fall daaa of P and K vm appllad at 

tha tiaa of aovtog and ranainlng half doaa af II vaa appllad 

throa vaaka aftar saving. 

XXX. Kathod af raoordlng tha obaarvations 

A) Shoot fly ( Atharlgona aooeata Bond.) 

i> Kgg loylng 

Tha varietal raslatanaa nay ha d*a to savaral fao to ra, 

ona of thasa la tha prsferonoa for agg laying. Obaarvations 

vara tharafora, rooordad at fiva days Intarval starting froa 

7 days aftar aovlag on tha naahar of ag*s laid on 20 randoaly 

aalaotad plants* Only frashly laid and tmhatohad aggs vara 

ooantad. Tha obaarrations vara raoordad upto 37 days aftar 

soving. Tha data vara tabulatad and statistically analyslad. 

11) Daad haart ootmt 

A usual nathod to aaaaaa tha daaaga aaasad by shoot flyt 



is to record deed hearts caused by its fooling, flit netbod 

followed oy Delvi (1975) for dead heart count v u adopted 

during these Investigation. The total Bwabar of plants and 

those shoving doad hearts ware counted at each observation 

reeorded at an interval of 7 days starting fro* 12 days after 

sowing and continue* onto 37 days. Besidesv at eaeh observa­

tion the dead hearts counted at previous obserrations voro 

subtracted to obtain the dead hearts eaused during five days 

period between the two observations. Dead heart count in 9 

respeot of oethor shoots and tillers were reeorded seperately. 

The percentage infos tat ion was worked out and subjected to 

angular transf emotion and the dots were statistically 

analysed. 

ill) Big laying on tillers 

These observations wore reeorded at five days interval 

starting frees 22 days after sowing and continued opto 37 days* 

The naaber of eggs laid on 20 randoaly selected tillers were 

recorded. Only freshly laid and tmhatehed eggs wore reeorded. 

The data wore statistically analysed. 

iv) Dead heart count on tillers 

In these observations the total nuaber of tillers sod 

those showing aoad hearts wore counted. These observations 

wore recorded at five days interval starting froa 22 days 

after sowing and continued up to 37 days. The percentage 

Infestation was worked out and subjected to angular trans* 

foraation. The data were statistically analysed* 
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B) Plant growth ob serrations 

1) Ltaf breadth 

To dotornlno tho relationship between tho loaf breadth 

and tho roaction of tho entrlos to tho attack of ihoot fljrf 

observations voro recorded on flwo randooly selected plants 

at flwo days interval storting fren 17 days eftor sowing 

OJMI continued opto 37 days, fho fourth loaf was selected to 

record these observations sine* too oggo art usually laid on 

3rd or **th loaf. Tho data voro statistically analysled* 

11) Wuabor of leaves 

In ordor to stud/ tho oorralatlon botwoon loaf ntsober 

and incidence of snoot fljr, obserrations voro rooordod at an 

interval of six days starting froo 12 days aftor sowing and 

continued upto 36 days. Tho nuaber of loaves voro counted 

in tho experiment conducted In rabi soason on 10 randooly 

aolootod plants and average nuaber leaves par plant una 

worked out* Tho data wage statistically analysed. 

C) 8 too borer ( Chllo partcllua Swlnaoo ) 

For recording observations on tho Intensity of infests* 

tion of aten borer, 5 plants voro stlootod at randoo and op* 

rootod saparataly at tho tine of harvest* Tho nothed follovod 

by Kalodo and Pont (1966) vat nood for recording tho ©bserve-

tlons. 

1) Height of plant 

Plant height vas neaeured fron tho baao of plant above 

the aoU layer to tho last fully opened loaf. 
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11) TIM plant salsetsd for abora obaarratlons vara split 

span longitudinally and exaatnad for (a) nuabar of larvaa, 

(b) aaabar of pupaa, (c) aaabar of tanaalst (d) staa length 

tannalled and (•) aaabar of intarnoda attackad. 

Out of thata obssrratlons, tha staa langth twmallad 

and aaabar of intarnoda attackad vara oaovortsd lata psreantaga 

and sabjsstod to angular transforation valla o i l tha 

raaalnlng observations vwf oaleulatad on 5 plants baala. 

Tha onto that collected vara statiatiaally analysed. 
c> Siliea datamation la aorghua patriae 

Djaaln and Paths* (1967) raportad that alga aiUoa 

ooatsats af rlea plant shoved lass lneldanea of staa borar. 

To cfaaflra whether i t holda good with aorghna plant also, 

atndlaa vara oondaoted on aatlnatlon of alliea content. 

In rabl aaaaon eighteen antrlaa vara sown la wal l plots 

saparataljr. The aaaples vera takan at tvo stages, Wth lasf 

staga sad 6th loaf stage bjr aapooting taa plants* Taa soil 

eontaalnatlon was atrlctly avoided* Tha root-arova sad por­

tion of laaf fraa tha point of laaf shsath van rsnored. Than 

tha aaapla eaaslitod of loaf shaaths and ataaa. Tha plant 

aatarlal was air drisd far 8 da/a and then oraa drlad for 

12 tars at 70°C and ground into fins powder with ton halp of 

Ivan aortar sad pastla. 

Dalrl (1975) «M« tha aathad af Toth a£ JX> (19*#) as 

dotcrload by Morton and Jatras (197*0 to dataralna tha 

alliea eontaat in tha plants* Since this Is tiaa oonswing, 
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tba aethod suggested by walkley (19L2) v u followed. 

Digestion of til* dri«d aaterial was carried out 1B 

tfiaeid aixture consisting of nitric sold, sulphurie aold 

and perchloric Hold, One gran of finely ground air-dried 

aanple of each entry vaa taken and transferred to Jfe nl . 

Hiero-kjeldahl digestion flask and 10 ml of ni tr ic sold and 

2 ol of alxtvre of equal rolunee of sulphuric mold and perch­

loric sold was addod to this . First brown funes appeared •-

which was followed by white funes. Extra quantity of BUG. 

was addod whan the contont of too flask turned black 

thereby showing insufficient aaouat of acid to digast orgale 

•attar* Tbo dig as t i on was contimiad on low boat for 5 to 10 

alnutes. Thou the tempo ratere was ralsod to tho fa l l boat 

of the plata, ao that tbe re fluxing of WJ$\ took plaoo at 

the baaa of tbo aaefc of tbo flask. This was continued 

about 5 alnutes to dehydrate tbo s i l i ca thoroughly. 

After digestion was over, tba flask was renewed froa 

heater, cooled and a l i t U e quantity of water vaa addod to lt« 

Then the contents of flaak vaa filtered through a pre 

weighed whataan Ro.Va f i l t er paper. Thus tba s l l ioa vaa 

aoeuaulated ever tba filterc , paper which was than dried along 

with f i l t e r paper in tba oven. Tbo veigbt of f i l t er paper 

along with s i l i ca waa than recorded. Tba weight of f i l t er 

paper waa deducted froa tbo total weight of f i l t e r paper 

and s i l i ca . 
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results 



CHAPTKU I? 

I X P 1 R I M I H T A L R B 8 U L T 8 

Results of the f ie ld experlaeate en screening of 

sorghum varieties for resistance to tan attack of shoot fly 

(Atherlgona ooooeto Bead.) end stea borer (Chilo partollue 

Swim ) ere presented in this chapter. 

A) Shoot f ir (Atherlgona soccata Pond.) 

At stoted earlier twentyene sorghoa linos were tootod 

*» i&ftrJX •** XAfel oootoaof 1978-79. 

*) Manner of oggo loid 

The data in respeot of tha average aoaber of egga laid 

OB 20 plants of each variety racordad at five days interval 

starting froo 7 ooye oftor sowing upto 37 days aro given in 

Table-1. 

I t any 00 ooon froo the data that tha ogg laying was 

started 7 dojrs aftar sowing which steadily increased sad woo 

aeslaaa on 22nd day. Tha amber of oggo laid than declined 

slowly. 

The observations recorded 7 dsjrs of tor sowing showed 

that there woo no ogg laying on varieties 16-JI^O, n 35-1 

and J6 B. The nexlaon ©vipositlon woo observed oa CF, 60*1 

(3*33/ 20 plants) which woo significantly higher 00 compared 

to root of the Tarlatles except CSK-5 and 2077-B. 

Froo the obserrations recorded 12 days oftor sowing, 
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i t vae revealed that the nuaber of eggs laid on IS-5V90 

(1*33/20 slants) vat significantly - lev®at eoapared to tha 

reat of tha rarlatias except M 35-1• Tha highest egg laying 

vae observed en C8H-1 ( 16.33/20 plants) follovad by 2077-8. 

Tha data in respect of nonher of agga laid at 17 days 

aftor sowing, indicated that tha orlposition on ls-5l«O0 

(3*00/20 plants) vat significantly lev* a* eonpared to other 

varieties* The aaxlaun nuebar of egge vae noticed on CSH-1 

(29*33/20 plants) which vat significantly high aa eonpared to 

other rarlatias. 

0bserrations reeorded 22 days after sowing Indicated 

that the egg laying on the plants of variety IB-5H90 (9*33/ 
/except 

20 plants) was significantly lever than the rest of the entries/ 

168 and K 35*1* The eaxieue ntsaber of eggs vara observed on 

CSH-i (36*00/20 plants). 

At 27th day after sowing, nunber of aggs observed on the 

variety IS-5W9O (6*33/20 plants) was slenlflctntly lover than 

the reet of the rarlatias except 132** and M 35-1. vhioh ware 

on oar* The variety CK 60-8 (28*00/20 plants) vae preferred 

the ndet for ovipoaltlon follovad by CSH-1. 

The obsarrations recorded 32 days after sowing revealed 

that the variety I8-5U9O (k. 33/20 plants) ves the least 

preferred by shoot fly for agga laying, vhile eaxlsta nenbor of 

egf laying vat observed en variety CK 60-B (15,00/20 plants) 

and CSH-1 (15*00/20 plsnts) followed by csH-5. 

The observations reeorded 37 days after sowing showed 



that the variety IS-5V90 (1.66/23 plants) had the lowest nunber 

of eggs which was significantly less than the other varieties 

except M 3$-i and 0M-1-5 * is-3922 (393)* *he aaxiaaoi eggs 

were recorded on CSH-1 (10.66/20 plants) follow** by C8H-5 -

an* CK 60-B. 

»> Pft# hearts 
Tha ob aarration a regarding the parerataga of dead haarta 

caused duo to attaok of shoot fly rooordod at fire days 

Interval starting fro* 7 days of tor sowing and continued wot© 

37 days ara presented in Table-2. 

Thara vara no dead hoarts upte 7 days after sowing on 

any of tha varieties. 

Tha obaerratlona regarding dasmgo eauaed by shoot fly 

at tha 12th day aftor sowing Indicated that tho Infestation 

on tho variety IS.5H9O (0.29%) was significantly loss than 

the rest of the Tarleties. The aaxUraa infestation was 

observed in C6H-1 (15.83 %) which was signlfteantly higher 

then the rest of the entries exeopt C8H-5. 

The date rooordod on dead hearts caused by the pest 

daring the period between 13 to 17 days after sowing revealed 

that the Incidence of shoot fly on the variety IS-5H90 

(2.95*) was significantly low as eonpared to the rest of the 

varieties. The aaxiauo Incidence was observed on CSR»1 

(53.17*) which was significantly higher than al l other entries. 

The observations recorded en the dead haarta famed 

between 18 to 22 days aftor sowing showed that the incidence 
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2* 
of tha pest an M 35-1 (9.57 ?*) vaa tha lovaat and vaa aignifi-

eantly lags than tha othar antriaa. Tha aaxltraa lnfeatatlon 

vaa obaorvad In CSK-1 (66.15JO vhloh wag significantly higher 

than tha raat af tha Tarletles. 

Tha obserratlons recorded on 27th day aftar aeving 

indicated that tha lnfeatatlon on tha variety I8-5W90 (*.V50) 

vaa significantly lev. Tha aaxlaua inoldenee was obeerred en 

CSE-1 (5L7BJt) vhloh vaa significantly higher than all othar 

entries axcapt CX 60-B. 

Tha incidanoa of tha past daring tha parlod between 
32 

26 to/days aftar eoving vaa tha loveat an IS-5V90 (W.55JO 

vhloh vaa significantly laaa than tha othar antriaa except 

Ja B (5.66)0. Tha aaxiatai Infestation vaa recorded an 

CK 60-B (39.88*) follovad by CSH41 and CS-35M. 

At tha 37th day aftar sowing, lovaat lnfaatatlan was 

noticed an IS-J*90 (2.2M) vhloh vaa aignlflcantly last than 

tha raat of tha Tarlatlaa axoapt 36 B and M 35-1. Tha highest 

lnfaatatlan was on CK 60-B (27.ee*) follovad by C8B-1 (27.6M0. 

Tha data about total parcantaga of daad haarta (Tabla-2) 

during tha parlod of 00serration vara significant. Tha 

variety IS-5V90 (29.5*) eheved tha laaat Incidanoa vhloh pro* 

rad to bo significantly cuparlor to all tha Tarlatlaa. Tha 

hlghaat lnfaatatlan vaa abaorrad an CSS-1 (97,€2%) vhloh 

vaa significantly nora than tha raat of tha antrlas. 

http://27.ee*
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e) Kanbor of eggs laid on t i l lers 

The average nuabar of eggs laid on 20 tUlars recorded 

at f Ira daft intarral a tar Hag froa 22 days after coving 

upto 37 dajra la preeented in Tab la-3. 

The obaarratloaa recorded 22 daya aftar sowing indieatad 

that tha agg laying was tha leweet on I&-5V90 (0.0/20 ti l lers) 

and wee significantly lees preferred for ovipesltlen than tha 

rest of varieties except N 55-1, SPV-102 and 8PV-10U. tha 

•axlaua nuabar of agga vaa on tha entry 2077-B (12*0/20 tillara) 

followed by CSH-5 (11.33/20 t i l lers) . 

Tha ebservatlona raeordad at tha 27th day aftar sowing 

ahowad that laas nuabar of age a waro deposited on tha variety 

18-Ji»oo (0.33/20 ti l lers) which «aa algnifloantly la a a than 

tha rost of •arlatlos except M 35-1 (1*0/20 ti l lara). Tha 

aaxlaua agg laying was observed on CSH-1 (2J.0/20 til lara). 

At tha 32nd day aftar sowing, tha lovast nuabar of aggc 

vaa observed on entry H 35-1 (0.66/20 ti l lers) and IS-5Woo 

(0*66/20 t i l lera). The naxlaan nuabar of eggs ens en CSB-1 

(9*33/20 til lers) which was significantly high aa ©capered to 

the reat of the entriea. 

The observations recorded 37 days after aeving shoved 

that the egg laying en IS-5W90 vaa the leaat (0.0/20 ti l lers) 

and vaa algnifloantly lew than other Yarietiea except K 35-1 
/van 

(0*33/20 t i l l ers ) . The aaxlaua nuabar of eggs/found/ ,. 

on the variety 2077-B (22.66/20 ti l lers ) fallowed by 

CSH-1 ( 22.00/20 t i l lers) . 
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d) D«»fl hearta in ti l lers 

The observations on the infestation of J. soeaata 

en t i l lers wore recorded at five days Interval starting free 

22 dajr after toying and continued apt© 37 days after sowing. 

These are presented in Table-V. 

Thar a was no deed heart foremtlen in t i l lers of any 

of the varieties vhan observed at the 22nd day aftor sowing. 

Tha observations reeorded on daad hearta oauaed by 

tno pa at at tno 27th day aftor sewing revealed that tno inci-

danea was tha lowest on tha variety IS-5V90 (0.0)0 anA v u 

significantly lost than al l othar varieties, fho naxiBiaa 

infestation was observed on CSE-1 (11.08£). 

Tha doad hoarta oanaod by shoot fly froa 20 to 32 days 

aftor sowing shewed that tno incidence on tho variety I8-5V90 

(1.68J0 was significantly lowor than tho raaaining Tariatias. 

Tha aaxlnun infestation was rooerdod on C8B-1 < 23.97!*). 

Tho inoidanoa of £• aoaoata reeorded during tho period 

botwoon 33 to 37 days aftor sowing revealed that tho infests* 

tion on tho variety M 35-1 t2.3M) was significantly lass 

than tho root of tho an trios except I8-5V00 (2.3SJQ. Tha 

ojaxiana infaatatlon of shoot fly was observed on tha rariaty 

C6-35M <ia*7t*> followed by CSB-1 and SPT-102. 

Tho data regarding tho total pereentage of deed hearts 

(Table***) in t i l lers caused during tho period of observations 

Indicated that the pest Incidence was the lowest en I8«5l*90 

(W.03J0 whieh was eigniflcnntly lower than al l other varieties. 

The naxiaua infested t i l lers wore noticed in C81I-1(**J.*<7S9. 
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XX* Bahl 

•) Munbar of ogga laid 

Tha aroraga nuabar of ogga 1*14 par 20 plants at fir* 

day* interval atartlng frna 7 day* aftar towing upto 37 dayt 

art praaantod in Tabla-5. 

Xt can ba aaan fron tha data that tho ortpoaltlon vaa 

low at tho 7th day aftar taring vhloh alewly lneroaaad and 

maenad at ita pooh at tha 22nd day and gradually doellnod 

tharaaftar. 

Tna obaorrationa raeordod at 7 th day aftar toving ahovod 

that thara vaa no agg laying on tha antrlaa I8-5V90 and 

M 35-1. Tha highaat nuabar of agia ( 3*0/20 planta) vaa 

rooordod on CSH-5. 

Tha obsatrationa rooordod 12 daya aftar towing ahowod 

that tha rariaty 18-5^90 (1.0/20 planta) had tlgnifioanUy 

laaa naabor of agga than raat of tha Tariatiat axoopt If 35-1 

(2.0/20 planta)* Tha naxlava nnabar of ogga vara obaarrad on 

2077-B (12.0/20 planta) whlah waa algnlfleantly highor than 

tho raat of tha Tariatiat axoapt CSH-1, CSH-5, 285 aa* XS-n%. 

At tho 17th day af tor toving, tho ogg laying waa tha 

laaat on is-jfcoo (2.0/20 planta). Tha aaxioua ogg laying vaa 

obaarrad on C6H-1 (21.0/20 planta) follovad by 2077-B and 

C8-35M* 

Tha avoraga nnabar of ogga alald at t ha 22nd day aftar 

toving vat aignlfloantly low on tho varloty IS-5W90(3.66/20 

planta). Tha naxlaan nnabar of agga v«& obtarrad on CSH-1 
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(29.33/20 plants) followed by CSB-5, CK oO-B and 2077-B. 

The variety IS-5V9O (U.0/20 plants)also shoved lest 

nuaber of agga at 27th day aftar sowing. The naxienai nttaber 

•f egg laying vaa observed an tha variety CK 60-B (25*33/ 

20 plants)* 

Tha obaarTatlona reoardad 32 days aftar sowing revealed 

that tha average member of agga on tha variety IS.5V90 

(1*0/20planta) vaa significantly lass than othar entries* 

Tha naximni nnabor of agga vaa found on CSB-5 (18.33/20 plants) 

followed by PD-3-1-11, SFV-10*. CS.35M. CSH-1 and CK 60-B, 

Observations rtoordad 37 days aftar sovlng indicated 

that tha lowaat number of Ofga vaa notiood on IS-5V90 

(0*33/20 plants) which was significantly lasa than tha raat 

of antrias axoapt K 35-1 (2*0/20 plants). Tha naxiaan ntsJbcr 
« 

of ogf lajring was observed en CBR-5 (10.0/20 plants) followed 

by CK 60-B CSH-1 and IS-8U. 

*> Ptlfl fttfXtl 
Tha observations on tha ineldonoo of shoot fly were 

raaordad at five days interval starting fron 7 days aftar 

sowing ante 37 days. Tha data are presented in Table-6. 

There wore no dead hearte censed by i - accenta at the 

observations reoorded 7th day after sowing. 

The dead heart a reoorded at the 12th day after sowing 

indicated that the variety IE-5H9O (Q.OOjD vaa aignificantly 

less susceptible to the attaelk of £. aaacata. Rend* I t vaa 
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however, obaarred to be on par with If 35-1 and 36 B. The 

aaxiaua incidence wee ebeerved 011 C6B.1 (17.9MQ* 

The obeervattene recorded on dead haarta foraed during 

the ported fren 13 to 17 day a after towing chewed that the 

incidence of thoot fly on is-51*90 (1.32*) v u significantly 

lew aa eoepared to a l l other rarletlea. Tha aaxiaua lnoide-

nca of M).3B par east waa ©beer red on tha entry CX 60-B. 

Tha inaidanoa of tha paat recorded on 22nd and 27th 

day aftar sowing chewed that tha variety IS-5VO0 prorad 

to 00 eignificantly laaa fu« cap tibia than tha raat of tha 

Tarlatiea having tha percentage of daad haarta upto 6.1*3 

and 5*68 respectively. Tha aaxlaus inaidanca was ebeerved 

in tha antry C8B-1, i . a . 1*7.78 and **2.37 per cant respectively. 

At tha 32nd day aftar iowing, tha lovaat infaatation 

vat noticed on 18-5^90 (2.62 %) which vat significantly laaa 

than tha raat of antriaa ax cap t 36 B (5.52H), Tha aaxiaua 

infaatation waa obeervOd on variety CK 60-B (27.22**). 

Tha data racordad on daad hoar to oaaood by tho poot 

daring tho ported batwaan 33 to 37 daye aftar coving revealed 

that tho incidanca of tho paat on variety IST5U90 (1«*5**) waa 

aignificantly low aa coopered to tha raat Of tha eeltlvare 

axeept M 35 -1 ( 2 . 3 W . Tha aaxiaua infaatlon waa notiead 

on tho warloty CK 60-B (15.75*). 

Tho observations on tho total parcantaga of daad haarta 

(Table**) caused by J* aoocata Bond, throughout tho ported 
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of Infestation indicate that the variety XS-JVeo (16,80"0 

was tha least affected* Tha varieties* M 35-1 and 36 B 

wore relatively lasa susceptible than ether varieties end 

overage percentage of daad haarta in tha*a varieties was 

30.11 and 33*58 respectively. Tha •axlatum incidence was 

observed on CSH-1 (88.5890 followed by CX 60.B (87.U9 Jf). 

e) Wnobor of eggs laid on t l l lara 
«NWM«MaM«H-«H»awaiaaaHa««n«aMBHaM>MHaw«a^ 

Tha obaarrationa recorded on tha averag a number of 

agga laid on 20 t i l l e re of twentyone variet&at five days 

interval starting froa 22 days after sowing upto 37 days are 

presented in Table 7* 

The observetlona r eeoreed at the 22nd day after sowing 

Indicated that the lowest nuaber of eggs vac laid on the 

-variety I8-5V90 (0*0/20 t i l lera) whioh waa significantly 

lower than other varieties except M 35-1» W-9 end SFV.10V. 

The variety 2077-B was preferred the nost for ovlpoaition 

(13*0/20 t i l l e ra ) . 

At too 27th day after •owing, too variety X&»5*»90 (0*0/ 

20 t i l lera) shewed significantly toss nuober of eggs a« ©co-

pared to other varieties except M 35-1 (0*66/20 t i l l e r s ) . 

The oaxlsuta egg laying on t i l lera was obaerved on CSB-1 

(20*33/20 t i l l ers ) which was on par with 2077-B (18*66/20 

t i l l e r a ) . 

The observations roeorded at the 32nd day after sowing 

indicated that the egg laying on the variety IE-5W (0*66/ 

20 t i l l ers ) vaa significantly leas than the rest of the 



3* 
variotlot oxeopt M 35-1 (1.33/20 t l l lara) . *no aaxlaum 

nwnbar of oggs vara observed on variety CSH-1 (27*0/20 

tillers) follow** by 2077-B < 2**. 0/20 uiiers). 

Tii« data recorded at 37th day after sowing indicated 

tat lowest nuober of eggs on the varieties M 35-1 (O.33/ 

20 t i l l er s ) and IS-5V90 ( 0.33-20 t i l l e r t ) which was aignifi-

cantly lower than tha raat of tha varieties exeept 168* Tha 

variety 2077-B vat preferred tha moat for ewlpesltisn 

(21.33/20 t i l l ers ) followed by CSH.5 and C8B-1. 

•) Daad haarta In t l l lars 

Observations raoordad on tha infoatod t i l l e r s at fiTa 

days interval storting froa 22 days after sowing npto 37 dors 

aro presented in Table-8. 

Thara was no daad haart forostlen wpte 22 day* of tot* 

towing on t i l l e r t of any of tha Tarlotlat tested. 

Tha obtarrationt reeorded on daad hearts of t i l lara 

sensed by shoot f ly froo 23 to 27 daft aftar sowing lndlo&ted 

toot tha infestation in tha variety I8.5V90 (0.0090 vaa eigni-

floantly lots than othar varieties. Tha oaxiawji infestation 

vat observed in CSB-1 (13.3MD. 

Tha inoidonoo of tha pott raoordad dwring tha parted 

between 20 to 32 days aftor towing thowad that tho percentage 

of dosd haarta on IS-5W00 (0 .9W vat tignifieantly low at 

coopered to other varletiea. I t wat tha highest in eaaa of 

SPV-102 (I8A33O. CSH-1 and 1e8 vara however, on par with 
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£PT-102. 

Yna storago poreontaga of daad haarta on tlllara feraod 

daring tno poriod f roo 33 to 37 daya of tor ooving vaa 

algnlfloatttly low on IS-5W90 (2.67*) than too root of 

•ntrlea axeopt 36 B and If 35-1* *no aaxinna lnoldonoo vaa 

obaorrod on C8R-1 (13.9510 follevod by SPT-115, 168 and 

SFT-<02. 

Tbo total poroontago of lnfoatation on tillara (Tabla-8) 

vaa algnifieantly loir on tno Tarloty Zfi~5*t90 (3.5730* Tna 

aaxiaua Infaatatlon v u rooordod 011 CSH-1 (39.16*) follovad 

by SPT-102 and 168. 

«) Poolod analyala 

Tno raaulta in roapoet of nnabor of ogga laid on aotaor 

ahoota,tlllara and doad haarta eanood by anoot fly in tno 

two aoaaono ( fbjyJX and rjbj, ) voro atatlatloally analy a ad. 

Too data ara proaontod In Tablaa- 9-12. 

It nay bo toon that tbo data vara significant and tno 

varloty IS-5W90 bad significantly lass ntaibar of ogga •« 

ooaparod to a 11 otbor Tarlatlaa. At tbo 7th day, thara vaa 

la a a nnabor of ogga on tola Tarloty, valla N 35-1 van found 

to bo tno noxt boat* 

At tno 12th day obaorf atlon, tno naabor of oggo laid 

on I8-5V90 (1.10) voro aignlfioantly low aa ooaparod to root 

of tbo rarlatiaa oxoopt M 35-1 (2.16). CSH.1 bad alfnlfieantly 

aaxiana nnabor of oggo (13*16). Tbo antrloa 2977*8, CBB-5, 

285t IS-gW voro hovayar on parvith C8B-1, 
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Lika tho prerioae observations, the nunbar of aggs 

laid on XS.5H90 at 17, 22* 27, 32 an* 37th day voro signi­

ficantly low. Tho next promising variaty was M 35-1. Tho 

Tarlaty CSH-1 oonslstantly ahovod highaat nuabar of agia at 

all tho obsarratlona axeapt that roeordod on 27th day 

vhara-in CK 60-B ahovod tha aaxlaua agga. 

f ho data la raspoot of doad hoarta was obaorvod to ho 

algnlfleantly at a l l tha obsarratlona. Tha Tarlaty IE-5U9O 

had significantly laas parcentaga of doad hoarta oonslstantly 

at all tha obsarrations. Tha Tarlaty M 3f-1 and 36 B voro 

found to 90 tha naxt boat and voro on par with aaeh othor. 

Tha asxlaun pareontaga of daad hoarta vaa Obaorvod in CSH-1 

throughout tha parlod. Tha antrlae lika CK 60-B, 2077-B, 

®»35M, SPY-102, voro alio obaorrod to ho aqually aaaeaptlbla. 

XX* Stan barer ( C. partallua S. ) 

Tha obaarrationa regarding aTorago nuabar of larraa, 

pupae, t-unnels par J plant* and pareontaga a ton laagth 

tunnelled, percentage intarnodaa attacked rooerdod in JfetElX 

aoaaoa aro praaantad in Table-13. 

Tho data on tha avorago nuabar of larraa ahovod that 

thara vaa a significant variation aaong tho Tarietiea. Tho 

variety HS-9 (1.66) ahovod tho highaat nuabar of larraa vhioh 

vaa eignifieantly aora than tho othor rariatias except 

CE 60-B. Tho varieties liko XS-5V90 (0*0) and 285 (0.0) 

ahovod tha lovoat arerage nuabar of larraa vhieh vaa signi­

ficantly loaa than root of tho entries except 132V, M 35-1, 
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1202 Bt CS-35V1, SFT-102, 125® Bf aW-IOft-. 

TIM observations recorded en average nwbtr of papa* 

iadleetod that there was a significant differences aaong the 

varieties* Tha average nueber of papae was less In the 

variety IS-5%90, 36 B and P0-3-1-11. I t was algnlfleantly 

lover than the reaalning varieties except C8-3JM. 2077-B, 

1#t, SPT-10W, BB-n, 132>s 1258 8, 1202 B. Mezlaaa ttttaber of 

papas wee observed In the variety SPY-102 (1.20) followed by 

CSH-5 end GH-1-5 x 18-3922(393). 

The observations shoved that the lowest noaber of 

tannels were caused in the variety K 35-1 (0*6/5 plants) 

vhleh vat significantly less than the rest of varieties axeapt 

PD-3-1-11, IS-5W90 sad is-e**, while the aaxlava tunnels were 

recorded in the variety CI 60-B (If. 9/ 5pl*nts) followed by 

C8H-5. 

The observations raoordad on percentage sten length 

tunnelled showed that i t was significantly lower in the variety 

I8-5V90 ( 3 . W ) than rest of the varieties. The highest 

percentage of ston length tannelled was observed In CSH-1 

(10.©7*). 

The obsorvstions regarding the poroentage of intornodes 

attacked by C* partellos in different varieties were signifi­

cant. The alalana percentage of intornodes infested by the 

nest woo observed in the variety N 35-1 (V>2*) which woo 

significantly lower than the reaalning varieties except 

1202 B, IS-5V90 sad 125t B. The highest percentage of 



internodes attaeked was observed in OTH-1 (19.17^). 

Similar observations recorded at the ti«a of harvest 

&* Xlfel Mason ara given in Table-1W. 

The variety CK 60-B and SPV-102 showed aaximua miaber 

• f larvae, vhioh was significantly higher than rest of tha 

varieties ax cap t HS-11, CSH-1, XS-8% and 168. Tha lowest 

ntabar of larvae van observed in tha variety IS-5V90. 

Tha observations on average nvnber of pop to lndlcatad 

that CSB-y showed significantly aore nvnber of pvoae than 

tha reaalning varieties. Tha dots regarding average masher 

of tunnels caused by a tea borar Indicated that I t vat 

significantly loss in IP-5^90 (0.U / % plant*) at oonpared 

to other varieties exoept C8-35V1, pD-3-1-11, and M | f . « . 

The aaxlasa tunnels were recorded in SP7-102 (3 .8 / % plants) 

followed by CK 60-B, 285, IS-8W, 2077-B and CSH-1. 

The observations on the percentage of a tea lent til 

tunnelled by C. partalles shoved the hlgheat percentage in 

CSH-1 (12.00J0 which was slgnlfloantly tmof than the rest 
tunnelling 

of the varieties. The lowest s tea/was observed In the variety 

IS-5V90 (0.99*). 

The reaponae of different rarletlea to the percentage 

of internodes Infestation was significant. The Intensity of 

percentage of Infested lnternodee was significantly low in 

the variety XS-jfrno (2.25*) than the rest of varieties* Tha 

aaxlnuai percentage of Internode Infested by the post was 

recorded In CSB-1 (15.JM0 followed by 2077-B. 
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III* Plant growth observations 

a) Leaf broach f RMKlt * 

The fourth leaf wee eeleeted to record the observations. 

The date regarding breadth of leaves aeesttred on five randooly 

eeleeted plants fren 17 days aftar sowing and eontlmted at 

5 daya intorral up to 37 dajre aro praaontad in Table* 15, 

Tho nexinen loaf braadth was noticed in CSH-1 (1*20 en) 

at 17 da/a aftor a owing which woo significantly nere thou 

tho root of Tariotioe oxeopt CSH-5, CS-35V1 and OK 60-B. 

Loaf broadth woo minions In variety Is-5^90 (0.85 en). 

Observations raeordad 22 dare aftor sowing showed 

highoat loaf braadth in C8R-1 (1.25 en). I t woo significantly 

•ore than rooaining varietiaa oxeopt 2077-B aid OX 60-B. 

Tho lowost woo obeerved in variety IS-5^90 (O.fV osi). Tho 

obaervations raeordod 27 daya of tor sowing revealed that thara 

woo aignifieantly sdnlouo loaf broadth In variety IS-5V90 

(1.0V en) thou tho othar varieties oxeopt M 35-1 sad 30 B, 

while i t was oaxiaae in CSH-1 (1*32 co). OX 60-B woo however, 

on per with CSH-1. 

At tho 32nd day of tor sowing, the alnlaea leaf breadth 

was obsorrad on tho Tarioty 16-5^90(1.10 en) which woo 

slgnlfieantly l ess than the root of varieties oxeopt M 35-1 

and 36 B. The oaxlawa l«*af braadth wos noticed in CSH-1 

(1«M) on) which woo aignifieantly aore than tho other varie­

t i e s oxeopt OK 60-B. 

Tho observations recorded 37 daya aftor sowing showed 
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that tha variety 18-5*90 (1#1W CM) had the alnlatai leaf breadth 

vhleh v u significantly leas than the regaining Tarletlea, 

I t v u Maximal In CBH-1 (1.V8 ca). 

Similar ebaarrationa recorded i s XMH eeaaan are givan 

in Table 16. 

The obaerratlene raoerdad 97 aa/e after tewing ahowad 

that leaf breadth wee tha loweet in tha variety IS-5V90 (0.83 

en ) which v n alfnlfloantly laaa than other warietieet while 

i t waa nore m CSB-1 (1.13 ea) fallowed by 6PV-102, CS-35M, 

2077-B and CX 60-B. 

Obeervatlene recorded 22 days aftar aovlng lndlaatad 

that tha laaf braadth waa aaxlatm In CSB-1 (1.17 en) which 

waa elgalfleantly aora than othar variatiaa except CSH-5, 

C6-35V1, 2077-B and CI 60-B. Mlnlatta laaf braadth wee noticed 

in tha variety IS-5^90 (0.90 an). 

At tha 27th da/ aftar coving, laaf braadth waa aignifi-

cantly laaa Hi tha variety IB-5W9O (0.99 en), Maximal laaf 

braadth waa ob carved in CSH-1 (1.2V ea). 

Tha entry IB-5*90 (1.05 en) had alee tha laaat l*af 

braadth at tha 32nd da/ aftar cowing whiah waa dgnlfieantly 

laaa than tha raat of tha varletlea. Tha highaat laaf braadth 

waa ofeeorved in C8H-1 (1.31 en) and waa algnlfiaantljr aora 

than in tha raaainlng varieties axaapt CK §0»B. 

Observations raoordad 37 da/a aftar cowing ahawad that 

tha laaf braadth vaa nlnlavn In IS-5V90 (1.09 an) and waa 

algnifleantly laaa than tha raat of Tariatlaa except M 35-1, 

whila i t waa nexlnae la CSH-1 (1.U2 ea). 
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t>) fV»fret 9f I t i i f f i 

The observation! regarding nueber of leaves were recor­

ded only In xabi I N M B , at six days interval starting froa 

12 days after soviag and continaed apto 36 days. Tha data 

ara presented in Tabla-17. 

I t was observed that the average nuabar of leaves par 

plant vas eaxiaua en tha variety IS-5V90 (V,9) en 12th ear 

after sowing and vas significantly sore than other varieties 

eieept N 35-1 (**••)• The least ambers of leaves were recorded 

ea CSH-1 (3*3) which vas significantly leas than the rest 

ef varieties* 

The observations recorded 18 days after sowing shoved 

that IB-5V90 (5.5 ) had significantly aore nuabar of leaves 

than the reaalaiag varieties except If 35-1 (5.*0. The alniaaa 

aaaher of leaves ware Observed on CSB-1 (W.2) followed by 

CK 60-B (U.3). 

Observations recorded 2U days after soviag iadloated 

the lowest average amber of leaves on CSH-1 (5.9) which was 

significantly less than r :•; ether varieties except CK 60-B 

(6.1). The highest aaaber of leaves were noticed on IS-5V9O 

(7*5) and vas significantly aore than the rest of the 

varieties except If 35-1 (7.3). 

At the 30th day a-fter sowing aaxiaun aaaber of leaves 

were observed oa variety IS-JWOO (9*1) which was significantly 

aore than the rest of the varieties except N 35-1 (9*0)* 

The alalaaa aaaber of leaves were recorded oa CSH-1 (6.9) 

followed by CK 60-B (7.1). 



tho data reeordo6 at tho 36th day aftor towing indleatod 

algalfloantly hlgaoot araraga aaahor of laavos on IS-5V90 

(10.2). ft 3$»1 (9*9) h>wnr t v u oboorvod to bo on pir with 

It, C6B-1 (7.3) hat algnifioantly loa* nuabar of l o a m than 

tho raaalalng rarlatioa oxeoat CK 60-B and 2077-B. 

If* fiilloa dataralaatlon of plaat aaaaloo 

la praaoat inraatlgation, olghtooa torghaa oatrlaa noro 

•oloatod for datoralnatlon of slHoa in tho etoaa aaa* loaf 

•hoatbs. fho oaaorvatloaa voro oontartod Into porcontaga of 

S102 on dry aattar baala. fho data varo otatlatloally aaalyaod 

and tho data ara proaoatod la Tabla-18. 

¥ao data ragardlng tho aatloatlon of 8102 In Vth loaf 

atag a ahovad tha aaxlaua pareantafa of 810^ *» tao •arioty 

IS-5V90 ( » . 0 5 par eoat) follovod by M 3J-1, 36 B aad BB-9. 

Tho atnlaua poreontago of «102 woo obaorvod la 2077-B (6.30 

par eoat) follovoA by 168, SPY-102, CK 60-B aad CSH-J. 

fao obaarratlona raoordad oa aorooatago of 8102 la 6th 

loaf ataga ladlaatod that tho Tarlaty IS-5V90 (19.97 aor eoat) 

ha* tho hlghoat pareantago of 8102 follow** by H 35-1, 1291 »t 

| i B oat 285* Tha ainl*aa pareaataga of alllea vaa oboorT** 

la tho Tarioty cat 80*8 (11.97 aor ooat) fellow** by 188, 2077-B, 

SFV-102 aad C8B-1. Rasalta of tho axporlaaata ladleatod that 

tao 8102 ooatoat la tho plaat (otoa and loaf •hoatha) woro 

laeroaao* froa $th loaf ataga to tho 6th loaf itago* 



 
 
 
 
 
 
 
 

 



V. Discussion 



CHAPTER- ? 

D I S C U S S I G M 

Tha results of tho fiald axparinanta eonditotod to toot 

tho rariatal raaetion of twaatyona antriaa of sorghos to tho 

attack of shoot fly (Atharlgona aoocata Bond.) and stao boror 

(Chilo partolloa Svia*) aro praaaatad in tha aarlior ohaptar. 

Thaaa ara briefly dlaouseod in tho following pagaa* 

Tha tvantyono varlatlaa seraanad vara oown Into in 

JUULZiX ond Xlfejl aaaaona toon tho roeoaaondad datoa, to toot 

thaaa *ro aabjaetad to tho aaxiaon Infestation of shoot fly. 

I. Shoot fly 

Profaroaoo for oriposition 

f ho naabor of aggs laid on tho mothor shoots as wall 

aa on ti l lors vara raoordad in both tho aaasoaa. It vaa 

obaorvod that, thara la a definata diffaroaea in ovipositloaal 

profaronooa aaong tho rarlatiaa. Tha alnlaoa iraabor of agga 

vara obsarrad on tolaraat Unas I8-5V90, N 35-1 aad 36 B. fha 

aaxlaua nusbar of oggs vara notlead on C8H-1, CSH-5, CK 60-B, 

2077*1, C8-35W1, XB-%% and SPY. 102. This trand of ogg laying 

vaa oonsiatantly obsarrad in both tho soaaons aad on both 

aothor shoots and t i l lars. On tha basis of tho doad haarta, 

tha ontrioa 16-5^90, M 35-1 and 36 B oan ba groapod aa tolarant 

•ariatiaa. Tha roaolta of tho ogg laying indloatod that non-

prof oroneo for ori posit ion nay ba oao of tho oharaotora for 

Tarlatal mats tattoo to shoot fly. Similar obsarratlona vara 

rooordod by Jotvanl aj| jjt. (1971 and 1971 «.), Jain and 



Bhatnagar (1962), ShiTpuJe j | j l , (1976) and Bine (1967). 

The varietal screening carried out in All India Coordinated 

fiorghaa Xeproveaeat Frojeet, also show elallar results 

(Anonyeous, 1972-73, 197l*-75). Thase observations, iWMiif 

differ froa Ponnaiya (1951) *•» reported that efual number of 

•ggf vara laid on rasiatant ae wall as ausoep tibia varieties. 

I t waa furthar obaarrad that aeaber of eggs laid waa 

leea during the f i r s t two vseka aftar sowing vhleh raaohad 

the peak in the third vaak and than daollnad slowly, la ease 

of t i l lora tha naxlaaa infestation waa rooordad a aonths aftor 

••vill i , I t i t fa i t that this la obvious sines by this tin 

survived aothar ahoota had grown ap and tha t i l lara had Jest 

eoaa ap and fl iae had naturally preferred these far agg laving* 

Daad hearts 

Free tha raaulta obtained in both tha seasons, it was 

obaarrad that tha varieties I S - 5 W , M 35-1 sad 36 B shoved 

tha laaat infestation whila tha entries C8H.1, CK 60-B, 

CS-35W1, 2077-B and CBB-5 vara found to ba heavily infested. 

Iran in tha easa infestation en tillara, tha varieties I8-$V©ot 

M 35 -1 had tha ainiaum lnfaatmtion. This shows that tha 

Yaristisa shoved their eoaparatlve toleranee irrespective 

of the aaaaona, nain aheots or tillora* 

In general, the infeatation reaehed the aaxlaue daring 

third and fourth week in both the seasons. Sieilar ebserve-

tions ware reported by Xrishnananda ej •£. (1970), fferayena 

(1975) and Dalvl (1975)* ***• thaaa obaervatlons it eaa be 
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stated that til* varieties which grow fast in the in i t ia l stag* 

will esespe tha attack of the nest. 

During the preaeat investigation the varieties I8-5H90, 

M 35*1 oaa 36 B v«r« found to ba eoaparatlvely resistant to 

shoot f ly . Thaaa observations confirm the findlnga of Taley 

A*l*< (1978), Sadakathulla Jje aj;. (1978) and oth«rs 

(Anonyaous, 1976*77) in raapaot of tha variety IS-5U90, Tha 

tolerance of tha variety K 35-1 to attack of shoot f l y has 

boon raportad by several workers ( H U B , 1965| Paraaeswarappa 

£*»!•« 19*8t Dalvi, 1975? Jadhav, 1977t Bapat H a l . , 1977). 

Tha entries l ike CSH-1, CK 60-B, CS-35M, 2077-B and CSH-5 

whleb vara found to ba saaeeptlble daring present investiga* 

tion behaved la tha sial lar war la taa aarllar taatt carrlad 

oat by Sharaa (1968), Krlshnananda j | J 2 * (1970), Jotvanl j | &, 

(197D, DalTl (1975), Kareyana (1975). Shlvpaje j | j&« (1976). 

Besides, taa character o^orlpoaitlonal preference for 

resistance or otherwise, oartain aorphologloal and physlolo-

glaal eharaetara have baaa also raportad t o associate with 

tha differential raaetioa of a variety to tha attack of taa 

•boot f ly . Tha loaf width appaara to ba oao of taa factor* 

to varied raaction. Sinoa tha 3rd and *th laavaa ere aaaally 

prafarrad for egf laying ( Krlshnananda jjfc £* . , 1970), tha 

width of fcth loaf was raeordad a t fiva days interval atarting 

frea 17 days after sowing. I t waa observed that t ba variety 

lS-5**90, M 3$*1 and 36 B bad taa alalawji leaf breadth, while 

the aaseeptibla entries l ike CSH-1, CK 60-B, 2077-B, showed 



"NS 

cooperatively more width. Sine* these varieties had shown 

aero nvaber of eggs, it 1* felt, that the varieties with broader 
ate 

lecves preferred for egg la/lag. 

The character of fester growth of aaln shoots and til lor s 

has boon also reported to bo esseeleted with the shoot fir 

resistance or othervisa. Hen (1967) reported that tho 

fastor growth rata of tlllars escape tho attack of shoot fly. 

tho observations rooordod during present lnvestlfatlens on 

average nnaber of leavea froa 12th days onwards also showod 

that aero tho naaber of leaves pot on quickly by o Tarloty, 

lass it auecueb to tho attaek of shoot fly. Similar 

observations woro also node by Join and Bhetnegar (1962), 

Bluo (1969)* Baghunath ej j£. (1972) and larayana d975)t Jala 

and Bhataagar (1962) also stated that there is noesitive e 

eorrolatlon between nuaber of eggs laid* leaf mashers and 

percentage Infestation* 

The data of the two seasons were pooled and it was 
statistically significant in respect of noabar of eggs laid 

be 

and dead bear*, par cent age. I t can therefore s-tated that the 

varieties Ze-f&eo, K 35-1 and 36 B hare showed eons la tan t 

tolerance Irrespective of season. Likewlaa tho entries 

C8B-1, 2077-B, CK 60»B, CB*3$Mt 8PT-102 showed susceptibility 

in both the seasons. 

The colour of leavea and glossiness appeared to be one 

of the aorphologieal ehareeters responsible for varied 

reaction of a serghua variety to the attaek of shoot fly. The 

varieties IS-5U90, N 35-1 end 36 B whioh are found to be 
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cooperatively tolerant daring preeeat Investigation have pel* 

green colour while the susceptible entries i lk* CSB-1, CR 60-B, 

1077-B and CS-35V1 hero distinct dark green ooleured leaves. 

I t vac observed that that* susceptible varieties preferred 

for «CC laying at Indicated by tbo data on nuaber of eggs laid. 

Similar observations vara alee raportad by Bloa (1967), Bapat 

J i l l * (1975), Vedaaoorty (19*7) and Jotvani (1978). 

Aaong the physiological characters, tha ooatoat of 

tha s i l i ca in tha plants hot boon reported to bo oorrolatad 

to tbo lnfastation of borere. Djaaia and Pathak (1967) on 

tbo basis of s l l l e e determination of rloo plant stoa, oonelu-

dad that thare la highly significant negative correlation 

between s i l i ca content audi susceptibility to soon borer. 

Ponaalye (1951) also observed the sana trend in case of isyjr. 

and reported that formation of s i l i ca units in tbo fourth 

loaf sheathe of seedling appeared to bo o factor responsible 

for resistance in a variety to the attack of shoot fly* 

Dalvi (1975) aleo noticed significant negative correlation 

betveen percentage of Bio^ content and shoot fly infeetation. 

The results of tbo estlaation of ei l ioa content at Vth and 

6th loaf aheatha and stea carried out during preaent lavestlga-

tion alao indicated that cooperative tolerant varieties 

l ike l6-!&90, M 35-1 contain more quantity of 8 i# 2 while the 

susoeptible entries shoved much less quantity. 

XX. Stow borer 

Too atoa borer, another important Internal feeder of 

eorghusi causes dead beortsv when I t attacks tbo crop la seedling 
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•tag*. Such infestation in early stag* of or op It not a«oh in 

tut Western Maharashtra region. However, tha infestation Is 

•eiy conaon in tha lata? etogo of growth which continues cren 

upto earhead formtiea. Presence of stoat borar larvae in tha 

stalk of tha earhead i t alto not uneoaacn. Tha observations 

vara therefore, recorded os tha infestation of atoo borar OR 

tha varieties tested during tha present investigation. Tha data 

rogardiBg the average number of larvae, pupae and tunnels obser­

ved woro aignlficant in both too seasons. Tha average nuobar of 

larraa in M 35-1, I8-5V90, 285, tha pupae in I8-5V90, 36 B, 

M-35-1 aad P©-3-1-11 and tunnels ill IS-5W90, M 35-1, PD-3-1-11 

were found to bo ainioua and naxinuu la entries lika C8B»1, 

CK 60-B and SPV-102. 

Tha variety IS-5H9O ahovad tha least paroantaga of ston 

tunnelled while CSH-1 was observed to bo aore aueeepltble. 

During jftgrJ£f too lowest danage vaa observed in variety M35-1 

a»d in xabi IS-5V9O proved to bo proaising, CSH-1 was obaarrad 

to bo susceptible in both too seasons. Tha susceptibility of 

CSB-1 haa also raportad by othor workers ( Jotwani at al . , 1973t 

Dalvi, 1975). 

Froa tha present stadiaa, i t appearos that thara aro dafinata 

lines in aorghuo which aro comparatively tolarant to thoot fly. 

Stella rljr tha aorphologloal characters lika loaf breadth, colour 

of laaraa and nuuber of leaves also ahovod tha dafinata corre­

lation with tha shoot fly dosage. It is fait that, the lines 

prorad proalslng could ba used in future breeding programs 

taking into account the aorphological character desirable for 

shoot fly tolerance. 



 
 
 
 
 
 
 
 

 



vi . Summary 



CHAPT&U VI 

6 0 « H A R I 

Sorghum i s an iaportaat food crop of Maharashtra and 

i s cultivated in both kharlf and xifcl seasons. I t ' s cultiva-

tion in sassier i t alto very coanon vhereever thoro art 

irrigation f a c i l i t i e s . Although, the efforts to boost of 

production of the crop have boon successful to aoae extent, 

i t Has not boon possible to cover major aroa under high yield-

lag hybrid varieties beoeuse of thair high susceptibility 

to inaact posts* Aasong th« various posts, too shoot f ir i s 

too a* J or ona which has in foot gainod Important post status 

with tha Introduction of high yielding hybrid varieties. 

Several chanicals have boon tried for tha eontrol 

of the post and sotjo of thoti have bean also reootMaended. 

Tha so inseotieidos aro not used on largo scale baoauaa of tho 

aararal problems aaaociatod with their use. Tho aost Important 

problaa i s tho coot involved in thair uao and in Marginal 

profit eropjlika lower, thoir uso beeoaes prohibitiTO. 

Use of altornata aothods to eoabat tho post probloa have 

boos inevitable. Jsmmg tho othsr control aoasuras, growing 

rasistant Tarlatiaa i s tho aost ehospost and oasjr nethod whioh 

can bo adopted by a l l tho farmers. 

Efforts aro thorofora, already init ialed to find out 

varieties which would escape or res is t tho shoot fly attack. 

Sooe of tho linos have been also reported to bo promising* 

Siaoe tho new l ines sad hybrids aro continuously developed, 

i t was fact necessary to screen seas of tho promising entries 
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or for their r« sit tunc* to ahoot fly. 

TveBtyoae •arietiea/hybrlda of aorghvB voro obtained 

fron All India Coordinated Borghun IaproYaaeBt Project, Rahuri 

and were screened under field condition• both 1B J&B£*X •** 

rjfci f t i ioni . Obeervetioae voro recorded on too incidence of 

ghoot fly and etea borer. 

%• Shoot fly 

ObaarTationi vara raeordad en tho preference for 

opposition at 5 ooyo lntarral a tar ting froo 7 dayo aftar 

aoviag and continued ante 37 days. Too egg laying started 

froo 7 daya en tha aother ahoota which ataadlly increased and 

vat aaxlaaB at tho 22nd €»r aftar aotd.Bg 1B both too eeaaons* 

Maxim* nuobar of ogga voro obeerred on hybrid C8H-1 (36.0/ 

20 plants) and CK 60-B (29*66/20 plants) SB jharfX ccesea. 
I n Ubiiti io BaxiaiBi ogga voro raeordad on CSIM (29*33/ 20 pleate) 

asd 2077-B (27*66/ 20 plants). Tha jTarieties 18-5^90, N 35-1 

and 36 B sod tao least nuaber of ogga in both tho seaaone. 

too obeerratlone roeordod on nunbar of ogga laid on t i l lara 

*» ooth ft&ftXlX ond xftftl aaasona ahovad too aaoa trend, Tha 

alnlaua nuaber of ogga voro noticad on variety IS-5V90 and 

aaxlaua OB C6B-1. 

Obseryatione voro recorded OB daad haarta caused by 

ahoot fly ot flro daya lntarral starting froa 7 days aftar 

sowing and continued unto 37 daya. In JAgXJUf tho Biniaua 

total parcantaga of daad hoarta vaa roeordod OB tha variety 

I8-5V90 (29.5,<) vhleh vaa eignlfioantly laaa than tho root 

http://aotd.Bg
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Of too entries. Tha aaxiotm percentage of doad haarta vaa 

noticed on 08B.1 (97#tajQ followed by CK 60-B (95.775f). 

During xifeii too atalaon total percentage of dead haarta vat 

Obaarvad en tho entry I6-5V90 O6.80J0 which v u atgalfioantly 

lower than other Tarietlaa. Tho hlgneat percentage of snoot 

fir oaaafo vaa obaarvad on C8B-1 (88.58)0 folloved by 

CK oO-B. 

Slailar ohaorratlaaa vara recorded la respeot of doad 

haarta la tillara at 5 **ye interval starting fro» 22 days 

aftar sowing sod continued up to 37 dajra. In both tha seasons, 

tho niniatai percentage of doad haarta vaa raeordad an IS-Ĵ OO 

which v u significantly lota than otbor Tarlatlaa exeept 

N 35-1* Hlghaat percentage of dead haarta vaa obaarrad In 

C8H-1. 

Is ordar to f lad oat too relationship of oorpbolofloal 

eharaatara with tho incidence of a boot fly, loaf braadth vaa 

aoaaorod la both too seasons. Tha fourth loaf vaa aolootod 

for these observations alaea tha 3rd aad **th loavoa aro uawally 

praforrod for agg lariat• I t vaa obaarrad that tao tolerant 

•arletlee jcilat 18-5*^01 K 35 -1 bad aarrovor laaroo than ** : 

tboao ausoeptlblc ones. Observations voro alao raoordad oa 

noabar of leaves pot oa by tha planta at alt daya intarral 

to find out whether faster growing varieties raslatant tao 

peat attack, fbo raaulta Indicated that tbo Tarlatlaa 

prored to be tolerant bad a faator growth rata aa ooaparod to 

auacaptlble onaa. Tbo entrlea with pale green loavoa voro 



obaarrad to bo lass proforrod for agg laying. 

In ordor to find out pooalfelo philological oharaotoro 

for Tariad rotation to ahoot fly, ailioa oontaat woro ootlaatod 

la fcth and 6th loaf stag*, Tha rariaty IS-5V90 ahovod 

eoaparatlvaly aero allloa ooatoat vhlla 2077-B and CK 60-B 

ahovod tho oiBlooa. 

II , Stow boror 

Tho data ragardlng tho avorogo aaabor of larvaa, papoo, 

atao langth taaaollod and aaabor of latornodo lnfaatod aoro 

oollootod at harratt. Araraga ntaibar of larraa, papoo aad 

poreoatofo atao langth taanoHod vara aaxlaaa in oaoo of 

varloUoa Ilka CI 60-B, CSB-1 and CK 60-B roopootlvoly. 

Tho porooatog o of lntamodaa attaokod by tha paat woo anxlaaa 

in C6B-1 In both tho taasona. Tha rariaty IS-Jfroo ahowod 

tho olnloiai danago by tho atao boror. 

Xt io folt that thor-aaalto of tho proaant otadloa 

will ho uaaful for fataro prograaao of brooding rariatlaa 

raaiataat to ahoot fly. Bovarar, tho data oollootod aro 

only for too aaaaona and noad farthor oonfiraation. 
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Table 3 1 ATaraga mmbar of agga laid by J* aoeaata Bond, on tlllara 
• f diffarant antriae of sorghua during £&§xJJt 1978*79* 

MO. 
Entry Mu»bar o f agga l a i d / 2 0 t l t t a r a 

D a r a (Avarega o f thraa rap l iea t lona ) Entry 

sowing * * 27 32 37 

1 . IS.5V90 0.00 0.33 0.88 0.00 

a. K 35-1 0.33 1.00 0 .66 0 .33 

3. 36 B 7 .33 10.33 13.16 9.00 

v. PD-3-1-11 2.00 3.86 12.66 9.88 

5* SPY-10V 1.33 8 .00 7.66 7.00 

6 . 1202 B 5.33 12.33 17.66 1^.33 

7 . 125S B 8.00 1^.00 18.00 15.1© 

8 . 265 9.68 13.33 15.66 18.88 

9 . OK-1-5 1 
X8.3922<393) 

7 .00 12.66 1^.00 12.88 

10. 2077-B 12.00 21.00 2H.33 22.66 

1 1 . HS-11 * . 3 3 12.33 1«.33 11.00 

12* a t 60-B 9.00 15.66 22.33 19.68 

13. IS-8V 7.33 17.33 20.J3 H . 3 3 

1 * . 132^ 5.00 9.00 12.33 8 .88 

15. CSH-5 11.33 19.33 afc.oo 19.00 

16. HB-9 2.00 10.00 17.00 12.33 

17. 8F \ -115 3.88 11.33 15.00 12.86 

18. 168 5.33 9.66 13.00 lV .00 

19. 6PV-102 1.00 10.33 12.00 9.68 

20. CS-35V1 8 . 00 19.33 20.66 18.00 

2 1 . CSB-1 10.00 25.00 29.33 22.00 

6 . B . • 0.895 0.922 0.921 0.957 

C D . a t $% 1.988 2.635 2.632 2.735 



• f dif f«ront on tr io a of sorghua during rabi 1978*79. 

Mo* Entry 

• f W r 
•oving 

Nuabor of oggt Xsld/20 t i l l o r a 
(Avortfo of throo ropl ieat loai) Entry 

• f W r 
•oving 22 27 32 37 

1 . I6-5V90 0.00 0.00 0.66 0.33 

2* M 3J.1 0.33 0.66 t.33 0.33 

3. 36 B 5.00 6.00 9.80 7*66 

K PIV3-1.11 3.00 5.33 10.00 7.33 

5. 285 6.66 10.00 13.66 9.66 

6 . an»i-5 z 
18-3922(393) 

$.00 8.33 13.33 10.66 

7 . 1202 B w.oo 10.00 13.00 11.33 

8* SPV-10V 1.66 9.00 10.33 9.66 

9 . CK 60-B 7.00 13.33 20*66 17.66 

10* 1298 B 5.33 12.66 16.00 9.66 

11 . 2077-B 13.00 18.66 2U.00 21.33 

12. 1 3 * **33 5*66 8.66 8*33 

13. CSH-5 9.33 17.00 22.66 19.66 

* • 3B-11 3.66 9.00 13.66 11.33 

15* S??~115 3*33 8.88 12.00 9.33 

16. XS-8*» 7.66 1V.66 18.33 15*66 

17. BS<*9 1.33 6.33 11.66 8.68 

18. C8-35V1 9.00 16.00 17.00 16.66 

19. 168 3.66 7.00 11.66 3*33 

20. 8??-102 2.00 7.33 10.66 8.66 

2 1 . C8B-1 10.33 20.33 27.00 21*00 

S.E. * 0.678 1.201 2.165 0.99* 

C D . a t 5% 1.936 3A22 6.018 2.8**v 

http://PIV3-1.11


Tabla 11 i Poolad analyali of avcrago nuabar of oggo. laid by shoot 

fly on dlfforont oatrloo of sorgho* tiller* in Khar If 

«>d X 8 & aootoa 1978-79. 

» * ' L b , D " » ****** ***** ^ 
eggs la id /20 t i l l a r a 

l o . " • l i > r oftor g* 
•owing * * 

27 32 37 

1 . I8-5W90 0,00 0.16 0.**9 0.16 

2 . M 35-1 0.33 0.83 0.99 0.*9 

3« 3* B 6.16 8.16 11.16 8.33 

*•* ?D-3-1*11 WOO * . 9 9 11.33 8.*9 

5. 8PV.10* iM 6.50 $.99 a. 33 

6 . 1202 B W.66 11.16 15.33 12.83 

7 , QM-1-5 x 
1^-3922(393) 

6.00 10.V9 13.66 11.66 

8 . 1291 B 5*66 13*33 17.00 12*33 

9* 285 8.16 11.66 1*i,.6o 10.66 

10. 2077-B 12.50 19.83 2^.16 21.83 

11 . CK 60-B 8.00 1%.H9 21 .V9 18.66 

12. HS-11 3.99 10.66 15.99 11.16 

13. 13#* * .66 7.33 10 A 9 8.H9 

1W. CSH-5 10.33 18.16 23.33 19.33 

15. IB-8U 7.W9 15.99 19.33 15.99 

16. 8PT-115 3M 8.83 13.50 10.99 

17. BS*9 1.66 8.16 1^.33 10.*9 

18. 168 hM 8.33 12.33 11.66 

19. C6-35M • • • 3 17.66 18.83 17.33 

20. 8PV-102 1.50 8.83 11.33 9.16 

2 1 . C6B-1 10.16 22.66 28.16 22.16 

S.E. • 1.87 1.21 1.87 l.lfc 

C D , at 5* 5.23 3.38 5.23 3.19 



Tabl* 15 t Awrftgo broadth of *t l i loaf of difforost oatrlot of 
oorgfeiM raeerdad in £&g£|£ ••••on 1976-79. 

5%gg 17 « ^ 32 37 

1 . IS-5*90 0,85 0.9* 1.0* 1.10 1 1.1* 

2 . K 35-1 0.98 1.0V 1.08 1.15 1 I.20 

3. 36 B 1.02 1.06 1.10 1.66 1 I. 22 

* . 132* 1.0* 1.09 1.12 1.18 < (.26 

% 88-11 1.01 1.08 1.11 1.20 1 I.25 

6. 1258 B 1.08 1.12 1 . 1 * 1.20 1 I.28 

7. OM-1-5 x 
IS-3922(393) 1.07 1 .1 * 1.17 1.2* 1 U30 

6. PD.>1-11 1.06 1.13 1.17 1.23 1 1.31 

9. BS-q 1.09 1.12 1.16 1.21 1 1.25 

10. 1202 B 1.06 1.11 1.15 1.2* 1 1.29 

11 . •PV-115 1.10 1.13 1.19 1.25 < 1.32 

12. 168 1.07 1.13 1.20 1.25 1 1.31 

13. 8PT-10* 1.06 1.10 1.21 1.27 1 I .3* 

1 * . i$-e* 1.09 1.12 1.22 1*26 I.35 

15. 285 1.08 1.13 1.18 1.26 1 1.36 

16. CSB-5 1.12 1.17 1.21 1.29 < I.35 

17* 8PV-102 1 i l0 1.17 1.2* 1.33 < U39 

18. 08-35*1 1.12 1.18 1.23 1.31 1.37 

If. 2077*8 1 . 1 * 1.20 1.25 1.32 I.37 

20. CK 80*8 1.15 1.21 1.28 1.36 -l .*2 

1 1 . C8H.1 t .20 1.25 1.32 1.*0 -I.*i8 

8.8, • 0.021 0.020 0.022 0.020 0.018 

CD. at f% 0.060 0.057 0.062 0.057 0.051 



Tablo 16 t AYorofo broadth of %tb loaf of dlfforont ontrlot of « 
•orgbus rooorded in rabl aoaaon 1978*79* 

•S: - * » aftor 
tOViBg 

Avvrago of throo roplioationa 

17 22 27 37 

1. Zs.5%90 

2 . M 35-1 

3. 36 1 

%. 1 3 * 

5. W-11 

6. 1258 B 

7. CBM-5 i 
18*3922(393) 

8. »»>1«11 

9. 

10. 1202 B 

11. 8TT-115 

12. 188 

13. 8FT.10% 

1%. ZS*8% 

15* 285 

16. 05EU5 

17. 8PV-102 

18. CS-35%1 

19. 2077-B 

20. CK 60-B 

M. C8B.1 

0.83 

0.96 

1.01 

1.03 

1.03 

1.0% 

1.07 

0.99 

1.06 

1.05 

1,05 

1.05 

1.06 

1.0% 

1.06 

1.09 

1.09 

1.09 

1.09 

1.11 

1.13 

0.90 0.99 1 

1.00 1 1.06 1 

1.0% 1 1.00 1 

1.07 1 M O 1 

1.06 < M O 1 

1.09 1 M 1 1 

1.06 < M O 1 

1.0% 1.12 1 

1.09 M 1 1 

1.09 M 2 1 

1.09 M 3 1 

1.08 < ».13 1 

1.10 1.1% 1 

1.08 M 3 1 

1.10 1.1% 1 

1.1% 1.16 1 

1.11 1.15 1 

1.13 1.18 1 

1.1% M 7 1 

1.16 1.20 1 

1.17 1.2% 1 

.05 1.09 

.09 1.1% 

.11 1.18 

• 16 1.22 

.15 1.20 

.15 1.22 

. 1 % 1.19 

.17 1.23 

.17 1.25 

.17 1.23 

• 16 1.85 

• 18 1,2% 

.19 1.26 

.19 1.27 

.20 1.29 

•22 1.32 

•23 1.31 

.2% 1.32 

• 25 1.3% 

•28 1*36 

.31 1.%2 

8.S. • 

CO. «t 5£ 

0.01% 0.013 0.011 0.012 0.016 

G.0%0 O.O37 0.031 0.03% 0.0%6 



Tabl« 17 t Awr*f« nuabtr of !•«••« p«r plant of diff«r«fit «atrl«t 
of mrghua taring rabl 1970*79* 

Ho» ****•**"# &AV21 

• f t«r 
•ovlng 

AT«rag« of tart* replications ****•**"# &AV21 

• f t«r 
•ovlng 12 18 2* 38 36 

1. IS-5V90 ^.9 5 .5 7.5 9.1 10.2 

2 . It 35-1 V.8 5 .* 7.3 9.0 9.9 

5* 36 B H.0 5.1 7.0 7.9 8.5 

•V 132* 3.9 fc.9 6.7 7.8 8.1 

5. 88-11 * .0 5.1 6.9 7.9 8.U 

6 . 1258 B 3.9 5.0 w. 8 7.7 8.1 

7 . a - 1 - 5 x 
Xs-3922(393> 

3.8 * . 9 6.8 7.9 8.2 

8. M&.J.1-11 3.8 5.1 6.8 7.7 8.3 

f * 
fif-9 3.9 5.0 6.8 ?.? 7.9 

10. 1202 B 3*8 W.8 8.8 7.7 8.0 

11. SPT-115 3.7 * . 9 6.8 7.6 8.2 

12* 168 3.9 * .9 6.7 7.5 7.9 

t3« 8*?-iov 3.8 V.8 6.6 7.5 8.0 

1K I8-8W 3.6 W.7 6.7 7.6 6.2 

15. 285 3.7 * .7 6.7 7.7 8.? 

16* CSH-5 3.6 U.6 6.5 7.3 7.7 

17. RPV-102 3.6 U.6 6.5 7.* 7.8 

18. CS-35V1 3.8 fc.6 6.* 7.* 7.7 

19. 2077-8 3.5 *.5 6.V 7.3 7.6 

20. CI 60-B 3.5 V.3 6.1 7.1 7.5 

21. CSH-1 3.3 fc.2 5.9 6.9 7.3 

8.E. • 0.053 0.063 0.063 0.07* 0.093 

CD. m% Si 0.151 0.180 0.180 0.211 0.265 



Tabla 18 t Silica (8i02) contents (on 4iy nattor but t ) of plant 
at alffarant stagoa of crop growth of diffaraat 
antrlas of aorghwo. 

8r. 
MO. 

In try Pareantaga of 
8i02 ath%h 
loaf ataga 

Parcantaga of 
8i02 at 6th 
loaf stago 

Parcantaga 
of 4oa4 
JHWP8JIJ* wap 

1 . IS-JVoo 18.05 19.97 16.80 

2 . H 35-1 15.95 18.01 30.11 

3. 3* » 12.6* 17.36 33.5i 
* . BS-11 9.82 15.02 *9.92 

5. 125> * 12.31 17.*7 50.33 

8 . 

7 . 

OM-1-5 X 
I8-392K393) 
H8-9 

8.78 

12.*0 

16.V2 

17.3* 

50.62 

5%. 2* 

8 . 1202 B 11.60 16.50 57.63 

9 . 8PV-115 9.56 16.10 60.58 

10. 166 6 A 5 12.2* 61.70 

1 1 . SPY- 10* 10.01 1**35 62.8* 

12* 285 11.60 17.85 65.31 

13. C3H-5 9 .0* 15.80 75.13 

1 * . 8PT-102 7.31 13-*0 75.81 

15. 08-38*1 12.01 15.30 79.92 

16. 2077-B 6.30 12.85 83.96 

17. CK 80-8 8.11 11.67 87 . * 9 

18. CSH-1 10,85 13.95 88,58 

r • ~0.57 
• t * toot at 5% 
f ignl f ieant 

r • -0.78 
• t * taat at 5* 
aignif ieant 

4 0/ 
0/ 
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