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Host-Plant Resistance Jn Thc Managcmcnt 

Of Sorghum Stem Borers 
S. L. Taneja 

/I~l#r~laIienal (;rapt ftr~#@rth /~~tlilul, 
For 'fht Semi-Arid Trnpirz (I<riraf), 
Pata~thcrt~, tlndhra l'ro~le~h 

Sorghum is an  important cereal crop in thc rrrni-arid tropics (Sh'l'). 1x1 
India, it ia grown during the rainy (klwrv) and Ute postrniny (rab~) senscrns. 
I n  central and rnutliern India, sr~rgltunt is cultivnted Tor grain arrd forlder pur- 
pow whilc in nortltcrn India it i s  primarily gmwrt HS a rudder crtrp. 9s;rrly 150 
inrcct rpccicr have been rrlrorted nr pests or polcntinl pcrts or t o ryhu~~t  (YUIIII~; 
m d  Thcttes. 1977; Sesltlr He~ldy artd I>nviss, I979ir; FAO. I!*IIO). IIurvcvcr, the 
mori wiclc~~treacl a ~ r d  cltvantnting ill+ect pcJtr oTrorgl~rrtrr in rlrc Sh't' ar 8 wltr~le 
arc shoot fly, reveral ulrccies raf aterr1 borers, arrrtyworrn, rlriclgt, Itend l~ugs  n~rd 
head caterpillarr. 

Stem borers constitute thc most widely distributed ant1 aeriolrs gruulr nf 
Inmtct perm of sorghum in the cvurld. ('Table I). Plant tlntnage is cnltrcd 
by larvae Feeding in the lcarwhorls or in the stcln. Due to their internal fec- 
ding habits, larvae are protrctrd to a Inrga extent rrulrt rtntural cnctnics 
( prcdatorr nnd pararites ), unfavourrble ertvirunntentnl cnn<liti*~tlr, arrd 
inuctieidea, Hosi-Plant resintnnce offers an ccrtr~o~nic, cflieienc. nncl n llmg 
term solution lo  mntragc t l~esc insects cilltcr nlune or in con~ l r inn t io~~  will1 utltsr 
methods uf contrnl. Zlnnt-plnnt reaistnnce has several advanloges : it nvsrid* 
cnviron~ncnial pnll~rtion, it is coltrlrntiblc with r~atur.tl cu~rttul  proce%at:r, i t  
integrates slicctivcly with otlrcr pest corttrol tncticn, :tttd invvlve~ 110 ndil~iiolral 
comb to the farmer. Tlrcrelorc, m ottcotpt ltnr been raitdc to present all ovrr- 
view of horr.plant reristanct, ancl its potentiel in the nlrnagetnent of slcrrl 
borcrm i r ~  rorgltttm. 

Di~aributisn and Biology 

Twenty tltrta lpccies ul  stem ljoretr are ktlow~t 11) ittrcrt scrryt~ur~r ('rabla I)  
which belong ta rcvcral senera willtin two romilicr ('X'n~ltr ntrd nowden, 1953; 
Ingram, 19%; Nye, 1960; Harris. 1962; Ulerzynrki, 1970; Sartdlru and Rarncsli 

Chendar, 1875). T h e  tnost irt~por~>.ir brrrcr rpcciec attacking snrutt*~tn nre 

Chilo porrcllrrs Swirth*rr: and S ~ t a - ~ i r  i-:'rr@ir \V.~Iktr in Asia; Burrtola frrrta FtrlIrl 
C. par tdl r~ .  Srrnrnin rrrlan~irlii I1  I I I I ~ . ? ' ~  J Q ~ I  dl,lnea r n t r h ~ t i * ~  IValkrr in Afric 
St~amia crrlica tnrlrrrr  in h l r~ l i t r r r an? .~ .~  I)!rr,~pr. :tnrl \liddle dnrt; zrld btntro 
q~vp. in soltthcrn Unirctl Stztc., S 1 - q : ~  ) ;bn<l New \Vr~rltl Tropics ( S ~ ~ v ~ r r ~ .  197 
I.'ACJ, I Bfl0). 

l ) i~ t r i I r~~ t i t~ t r  I P ~  I ~ I I ~ C I ? I I I  ~ t * .  .. l ) t p * - r  ql**ci?* I -  i ~ r l l ~ ~ e ~ ~ r c ~ l  1s" ~ I I ~ I I U  
rnirir.111 and tcu#pe~.tItrrc. 111 'CAI ;,: I I s , . *  : ~ \ 1 1 1 u ~ ~ t  area*, (;, pv~tlrllu~ i s  t 

I I I < I S ~  i~~~p t r r t a l t t  S I C I ~ I  Iwrcr, II+V%**V.,!. 11 i1.1~ ~ I C I I  r-rt>r<ltrl at  a l t i t ~ d e *  rang1 
rru111 21 11) 1678 111 (Scd1~1 l k ~ i * l s ,  1': !:. ~ I I . : I . . \ ~ ~ I  (l'I~,l, r q ~ ~ t t - d  t t ~  11 (;. parttf 
cuulfl not live ab~.v.,e 1231 III I I I  w ~ . I ? - : ~  III<!,I o r  1525 11% ~ I I  C $ % I ~ ~ I I  trr 11trrt111 
L'gettdn. Nye (19611) .~ lro b~irrld I: .: th? c*.*nst.il  i1r111 11l:1re?rt rrqionq SIC E 
Africa up ro 1715 III. 8.  frrrrd w:lr f::14I , , )  '1: th: ~ ! . * . r \ ~ t i \ ~ ~ t  rtnrrt t r t ~ r ~ r  spec 
i r r  cooler an11 11igIt :lltiiutlc arc.lt . , I t  :.a I.,:: 11) Ny.: (13G0, rr,,ort.J tttnt 



Spcciea Fcmily Cotnmnn name Distribrrtion -- ---- .--- 
Thni lrnd, 
West Africa 

&&ur ~rardiorrl lr  Dyrt Pyrrlidae South \Ve,~cr n Snl~ t l i  \Ycsttrti U.S. 
corn borcr hIerico, New worIt1 

Diatrrrr linroloia Wnlkcr Pyraltdac - New world 
Cirfrera rarthrralir F. Pyrnlidne SuWnrcanc lrorer Suc~ t l~ t rn  11. S. 

New c* Ul I c l  
'I'ropics 

Ela~rnopalpur l i ~ n ~ r r l l u ~  Zcll. t'yralidae I.cnscr cnrr~ slnlk N n r ~  h, C.krltral 
borcr arid SUIII~ 

Alncricn 
Eldanr rarcharina Walker Pyralidac &rgarcane borer West k East 

Africa 
Emrthrudrr I pp. Pyrafidac - - - 
Maliarphr rrprolrlla Rag Pyralidoc Crccrr striped barcr 
Osfririu nubilolir Hhn Pyrriidae European corrl borer S c l r ~ t ~  r a i t  Er 

rcr i t rn l  U. S., 
F,II~II~I~, \V. A-in, 

Cattcasi~r. C;llirla 
Plucrur uenrralur Walker Pyralid.-.e 
Srsmrio botanrplqa Trrnr - \Vest Jr East 
& Bowden Noctuidac Africa 
Stsornia rrilirr Lcdcrcr NocruIdnc Sorghum hover Sou t l~  & Lnrtarlr 

F.II~I>~~C, bll>rl>cl.l>, 
hlit lt l le Last 

St~amia c s l @ ~ ~ i ~ l i r  I lar l~pson Noctuidnc Fink borer Africa 
Srlmmia inhrmr \VaIker XtctLlti;~e Pink S~CIII Lorcl. Ind i i ln  s11t) 

CI)II~~IIPII~, S. I:.. 
Asan, C~~II:I, 
.1"1,"", 
I ' l ~ ~ l l i l ~ l ~ ~ n r a  

s#~rmia pnnirrii Tarnn & - Africa 
& d e n  Nvctuidnc 
&rr~~ir  p ~ f l a g a  Tamr & - Africa 
Bowdcn Noctuidae 



hperimcntr  at ICRISAT Center l ~ w e  intlicatccl tlrrt crop protcctiort 
y r i n r t  atcm borer in the cnrly gruwtlt ~ tngcs  cor~tributetl to 111e mrxilnun~ yicill 
increase an rurgllrrm lrybrid CS11 I (Fig. 1). I)earllrr!;rrt~ catlncd by stccn Itorar 

in l rignificnllt irr yield. 'Tho ct~rrcl:ttiot~ cocllicisttt Ircrwecll 
the numbet c r l  cleuditcartr nncl yicltl wag -U.9**. Stein l u ~ i a c l i n ~  up lu 60 prr 
cent in any p~>rtitjll of the S I ~ I I I  q1iil IIOL C ~ I I I ~ C  ntly r c ~ t l ~ ~ ~ : r i ~ ~ t t  gr,1i11 yi~l l i  i l l  

CSII I (Tnneja nnil 1 arrsc\rlrrr, 11)1\5). 



pa& yield. Brar(1972)teportcd that leaf injury caused by the *potred rtcnr 
borer varier over time I e c a u ~ c  die plan1 rccoverr by producin~ rlew Icrvcg. 
However,SinLh and Sajjon(1902) ulncrvcd positive rc~iltiollshil~ between Irnf 
inJury rcorc and grain yield lor, in maize. Stem tunneling is not rrlrted trr 
#rain yield reduction in lor~hutl l  (SinRli rial., 1903; I'rtllak ntwl Oltln, 1I)I):I; 
'I'nrlrJm n111l I,ntrct!l~nnr, I'JII5). KIrlnlt ,I ,al. (I'l~ill) il~,li~.iatr*l I I I ~ I I  llr111l11rnt I 

fomrtion ia ~ h t  IIIOSI strble crittriull (I) relccr 61r atcrrl bcrrtr rcsistartcc. 
Tancja m d  Lcuscbnrr (1905) olrmarvtd n liighly ri81rlfic.znt rncl llcga~ive 
tslationrhip bctwccn dciidllcartr and grain yield of rorghunr. Thus ilrc rank 
order far Jatrra8e c r i t e r i~  is dcadlleart, leaf injurr and S ~ C I I I  tu~rticli~lg. 

tdaatincatian of R ~ s i m r a a t  Sources 

A number oiror8hutn germplasm lincr ancl tlieir derivativer !lave Lccn 
reported to bc the resistant to spotted stem borer (C, porrrlh~) by varinc~g wtrrkcrs 
in India and elrewltcrc (Sinuh rl a[., 19GA; Anonymour; 1971; Jotwarli e l  al . ,  

1974; Kulrdu mnd Jutwani, 1977; Anonynlous, 197H; Jorwarri 81 ol., 1973; 
8ingh rl d l .  1900; Dvlvi rt dl . ,  1903; Sindl 11 dl., 1983; Sllarlt~n ,r d l . ,  I9tlR; 
Tanejr and I.eurcl~ner, IQUS). Fig. 2 rllo\vs rllc flow chart fur rlrc itlctt~ifiz;\tit~~r 
of rourcer of reaistrtlct rullo\rcd nt ICIkISA'I' C ~ I I I I . ~ .  Ncnrly 1201)O ge1.1npln3111 
limo have been tes~cd fur C. porltllu~ resltarrca for nrorc 1l1rt1 tliruc Scillu*l¶, 
and 61 liner have l ~ e t n  found to be resistant (l'alsle 2). C)f tllenc. IS 5.170, IS 
Sm, I3 8320 ahd 1s 18513 have becn ruurrd lo  be r ~ r b l c  for rcsistancc ovct 
lacarionr. Twenty tight liner tbowrd <JO per certt lnrcr irrcidcrlce with rnodt- 
r a ~ t  lcvcla orrrrbiliiy for rer i r t~ncc iu compared lo 70 pcr cetrr incirlelrcc 011 

roqhurn hybrid CSH I .  Thirty rix uf thoc liner urigi~lhltd ill Indin. c iyl~l  i r i  

Niacria, rcvcn in USA, Tour in Sudnn, two in Ugnndu and one encll i l l  Etl~ioyi:~ 
and Ximbalrwc, l'axonurnicrlly, 04 pcr cent uf 111e roirtarli li~ler lwlt,~rl: t r r  

err*, 10 per cent durra mnrbrocturn, 4 per cent bitolor nncl 2 per cellt ~rrinecr bitolar. 

I n  addition, relectionr horn 9000 gern~plarni lines arc i~ndcr v a r i r , ~ ~ ~  stager uf 
rcrting. 

Mach*nimms of R ~ s i r t a s s m  

Although, ovipo~itional nonprcferrnce, ir !rut a strong rcris\nncc mcrl~n- 
nlm'againat r h m  borerr, rome cultivarr have been reported to bc lcrs prdcrrcd 
by the C, parlrllws n~oiha rnr eug l ~ y i n g  (Rnnn nrld Murry, I97 1; Lit1 nlrcl Y n t ~ t .  

I*, Sin011 and h n a ,  1984). l'lla main tr~cclia~~isnu vf rsjista~icc to C 
).rtrllw in w r ~ h u l n  have been repnrrcd to be n~rtibieain 8n1l tolerance (i'rni 
rl al., 1941; .KaloJe and I'ant, 19678; Jolwrni 81 ol., 197 la; Jotwwnri, 1370; Pailrnk 



Sorgbmm ~rrmplrrm l i r e r  jdenrlfied as rcsin~mnt to rtrm 11orcr aC 
XCRISAT Cmotrr (Tnaejm and Leunchaer, 1985) - 

J Sten1 borer 1)ar11ap,rr 
Pedigree Orig in  -..___. (tlca - Jltcnrls) . - . . -  

IS 1044 1n';is 3% .Y 
in112 I n d i a  4'1.3 

I n d i a  
IJS A 
U S  A 
I I S A  
USA 
I n d i a  
I n d i a  
Sudan 
USA 
Sudan 
Sudan 
Sudan 
l n d i o  
l n d i r  
Illdin 
I n d i a  
I n d i a  
I n d i e  
1 ndia 
I n d i a  
lndia 
In+ 
lndir 
I n d i a  
I ndi* 
l n d i r  
111rlia 
Indin 
I n ~ l i o  

P e d i ~ r w  Or iq i i r  (rlradIrcart,\ 

56W 1:ltlla 23.3 
5G?? I r i ~ l i s  41 

+ Sisrr i . \  4.1 b 
l!.l.!~~ 111viir 3J t i  

IIHI I 1 .~:.III,~.I Irt i .  

1071 I I Ye\ 78 7 

I731:it ZIVII~:II~\V< 311 0 
) \ ) l i t *  I l r r l i a  >li,Jt 

1 11.: 1 t '&: l l n 8 l , l  :1.1,',1 
l ; ; A ?  111tIi.n 44.1; 
1775: 111tli.1 4 t . l  
1754.' IIII~IA 51. b 
I i 7 .-I!) In t l ia  4 i . 3  
I 7') 4,: 111tltn .lJ,li 
1 ;yl,i I l1tll;r I 7  i 
ItI11J 111,lr:t I 
105C.6 111rlia 53.7 
11\55 1 ~.~II~IJI>I;\ 3h.U 
IOj:3 >i 1,:rrla 74.0 
li1r177 Stq-r1.1 34.9 

1 8 ~ ; ~  h ~ r , ? r i , ~  40.5 
1115iL S i ic - r i r  34,O 

l n'lr70 h1u-t ID 4'43 
I n3l\ i Xit:*ria !!I.? 

1 I1 =,I: j ?;I~*I i.1 *I '1.11 

I l:l~G: h1qrr1.3 ;I : I ,  I I 
1 9117 7 1111l1a 45.3 
201; 4 ,; I n s l ~ n  .( ; . c i  

SU U5.31 1 .:-I:\ Y'.O 
I'jj u:5.* :so. \ 

C:SII I 7 1  \ 
_ _ . _ _ _ _ .  . . . ----.-.-.------ 

I; .\IC,III 'ti SIX I C ; ~ I ~ ~ , I ~ ~ . I ~  11:.nl9. 



ranee to leaf nnd stem feeding contribute to rcristnnce. & In~kc l l  dilrerct~ccn i n  

Q e  srtablirhment olfirmt instar larvae among resistant nrrd suqceftible cultivars 
have been reported by Chapmarl el  el ,  (1903),and nernayr r l  dl.  (1983). Su~,fncc 
waxer on the leaf and rtcm pruhably alTcci rhr: mnvctnelrt of hrst i r l l t r r  l:lrvnc, 
md roma was components ncr as reeding eleter~.c~rc~ (\\'nc~dl~eatl, 17113). I , tw  

mugar eoqtcnt (Swrrtrp and Cllanpalc, 19W), al~rirrt) acids, total srtqarr, ~~IIII~II~, 

total phenols, neu tn l  daterqtnt lilprr. (N l jF j ,  ac:iel t lzt trgct~t 1il)rr: (i\l)l;). l i ~ ~ l i l t r  

(Khutanr and Verma, 1982; 19U3); and high s i l i c i~  C:JII~~II~ (Nartvirl, 19;s) 11;rvc 
nlro k e n  reporird to be asscrcietccl rvirlr C pttttrllrs rcnisr:r~~ce in s ~ r r g l ~ u ~ c ~ .  

Rana end Xlurty (1971) rcporterl tltat rcsisrolrce t r ~  rtcllr borer ir p t~ l y -  
Ranically i~r lrrr i ted. ' h e y  f i r u ~ ~ d  tlrat rt:airtnltt:e to ~)rirll:lry rl:trni~yc (Ie:;tI frerl. 
illR) WnS IIab~e~'~b~tI by itelalilivr, 8111tI i ~ ~ l ~ l i l i v t :  X .~I \ I~~I~vv:  1~111. r11' y1.118~ ;1t:t11t11 

wll i le ullal11ive so11 ~ ~ ~ r n - ~ l t l t l i t i v n  lylrn H r l i r  III:~~,III s v r t v  ~III~I~IIIIIII~ ( ( 8 1  q r a  ~*III~I~I v 

damage ( r t c ~ n  ~UI~IIC~~II~). I1atlr:~k i t ~ \ c l  tNc1i1 ( IitUJj rtl)a~r~et1 rlt,tt I csis1,111c;e 11) 

C. ~arr r l l ru  ror primary Jarimge i.e. tlcacllici\rrs' was K:)vcrnccl by IIIJIII arlJi- 
tiw and non~~c l t l i t i ve  type (IT nelle actisrln wlrilc rcvirl;\nrr: Ior rcctt~~cl:rty 
damage i.c. rrenl tunrreling was governed irredor~~ir~;rtly I)y ndrlirivc Kcrrr: nctil>~r. 
It W41 alro noted ilror tlre inlrcritnncc p:rrlcrn err prlrllary nr~t l  aecorrtl;~r~y cli\ni:~jit 
war JitTcrcnt. Hrji (1984) fi~unel thnt rerirtance 11) C. putltllur war polygeni- 
tally governed. The cpistotic gene all'cctr \\-err: rttorc p~~)rrurtncccl utldcr 
artificial infertalion. I l e  u l m  noticed tlrlit under nnrt~rdl  inrcstntion, roirmnce 

Wv.8 contmlled by rcldirivc anti dolnilmtlr r t rr t j~r gant aI~r?clr, C)  loplitrnric il~l\tlan::c¶ 
w e n  prtsent, wlrich rnny ~plny an irnportitrlt rule ill t l ~ c  i~~ l te r i t~ t l i cc  nf stclrl 
borer rerintrrrce. 

Breeding for Rerirtmncm 

I'lrc c ~ u ~ n t i t a ~ i v e  netrlre of tlte i l~ l~cr i tn l rce of rcrirt:brtcr: to rIr.tlr I ror~rs  
maker the breeding lark tl i l l icult bcc;\lrrr: I,ttrlr resi91;rlit:c 31111 yi~:lils arc t lnal~r i-  
tativcly cor~rrollcd trails. l t u ~ l r  pedigree anel I ~ n p ~ ~ l . ~ ~ i u n  brcetlilly 11tnt11r)d~ Ibi~vr! 
been ured to iacurporate rcmirtance in to  good agrun0111ic b.1ck~rotrn115. Ptdigrcc 
breeding ham been used at ICRISA'P Gentes a$ ;I rlrlprt tcrnr rplrro;lclr. Tlte use 
orbrnnd bfiscd, I~II~~IIII 111ntiltg pear reriqr,tl~t l)tnl~~~l;~rintr5 IS a It11tg trrllr n111>- 
,each k r  b rcec l i t~~  s o r g l r r r ~ ~ ~ l  rrrinr:rlrt lo r leln 1,c~rrl.r (,\fi:trrv;tl ;t11c1 I~I)II%C 19112). 



Economic threshold level  (ETL) i s  the pert dcnr i iy  at  wlrich control 
mcasurcm J d d  be urcd t o  p m n t  the increasing pe,t density from reod>iag 
lhc level that  causer economic damale. At1 insect rcaistnnr cu l i i v r r  mny lower 
pert density o r  rmine Lhc El'L depending on the type uf resistance. I r n ~ i b i o r i r  

and  non-prcfcrcnce result in lowering the pest Jcnsiry, wl icterr  tnlcral~ce type 
sf rerintance r r i r r r  the F,?Z (Tectes, 1902). 111 1l1r case uT atctt~ l)orcra i l~Cestit~g 
~ r ~ h u r n ,  anribionis and tolcrmce, tlrc m a i n  resistance n~rchan i rmr ,  lawcr t l ic 
pert density rr wel l  as raise the ETL (Fig. 3). 

I ------ 
11Y v 

?f(hrrm 3 .  S e h m t i r .  f l t u ~ t ~ t l ~ f i  of U c  f lucturtlan 0 1  lhsors(lCdl rnrrrr  nohrlrtlnn 
In f*lrztan to qenerrl equ4l lbriurn posttian. eLunywli Ihrt!shold and 
rrslstrn: c v l t i r r r r  

Ant i l io r is  to C. porlrl lur,  as c~p re r r cJ  I J ~  ilbc ltigl, alortal iry ill In l vn l  
&rages (Jolwalki rl  o l . ,  1978; La1 nt id Pat,!, 1900b), nrny rcrlrlcr ~ l r e  bcrrer 
dtneiry by i r rd l~cir lg a zun#int l t  l c re l  or rlnyp~.c$~it,tt 011 c a c l ~  1,err ~ c ~ l c ~ r t i ~ , ~ ~  
(Table 3). 11 w i l l  redtrcr. il1e rnce of ; )~ )yu ls r io l~  irtcrcasc ;rnd rcr.trcl ycq~~~l . r r io l i  
Hrosvth. T11~rr r t ) le~  15T1, i s  1108 reselicd or  is r~ac l i c t l  ;it a 1;ttct ~ O I I I ~  i t 1  1it11e 
d e p n d i t ~ g  on tlie I t v c l  r d  rerirtalbcc (1:ig. 4). If  it I;ir8r. are:i ir o c c ~ t l ~ i c d  I J ~  ;I 

,c$ i r~at~ t  culr ivrr ,  1l1c reduct ion in pert density w i l l  be currirrl;~livc over ki t~ie 

Theoretical rate rrf  i r s r r r ~ r r !  nf  (7. parlciius pnprslatinn nss * *r19ccp!ibl. 

and t w o  r c s i s t r r l t  cul t iunrm 111.ri rctl1rr.r p o p u l a t i o n  size by 2 j ' ,  a t ~ d  50:. 

I..irrt year 



I I I 
0 1 +--,.---l 

)lay Juna July Acr Sap t gc r 

lion8 per reason or )'car i s  rcduccr l  (Table 4). I ~ r c ~ l r p o r s r i a ~ ~ r  ur 1cs1slalrc:c nor 

only incrcues B c  ETL but also JcInyr the t inre w l n i  t l i r t  lc\,cl i s  icrcLcJ 
(Tcc~c r  1902). 

l ' l ~ e u r r t i c n l  r a t e  nT irrcvca.c o f  C. f'arteIl[~s I~npolai ion ot t  n * * l r c rp t i \ r t *  
hnd two r t s i r t r n t  culc i rar*  i b ~ t  ~ C ~ I I C C  ~ ~ t t ~ g m c r r i i o t ~ w L ~ f r  ca tn rnnc t  

50:: r t d u c t i u n  i l t  p o y u l n l i o n  + i r e  p e r  ~ c n e r r t i n n ,  r r *y rc . t i ve ly .  
Ans t r tn r  f i v c f u l ~ l  * a l e  o f  i n c r r n q c  per K ~ n ~ r a t i a n ,  

(hdnptec l  rro111 H l ~ i p l i ~ t g ,  I%() 

? ~ ~ l l l l \ ~ e l  4,r l I l ¶ C C 1 ~  II~CI~IC. 
2 . ...---.---, .-.-.-- , ..-, - 

G c ~ r c r a t i o ~ r  Surccp~ 1t11o K t r i r i r a t  H c s i s t a ~ ~  

c~c i t~v . t r  cnltivar. l c i ~ l ~ i v a r  -- , . , . -. . -, . . . -.----.. . .,* -.,,. .- ...- - . .- .. - .,. . -.-, 
Firs1 yeitr 

1*rirt11~ I 'kl 1f.K) l r w l  
1.' I 3110 5ou 2 ;o 
F% 7 51'11 2 nix, ( ~ 2 5  

1'3 12 S!hl 17 5{!0 1 5t;2 

FJ Cj2 5li1: - 
Aslur t~r .  n l l  i ~ ~ q r c t *  c l l l r r  t I t , t l ~ , t ~ t s *  a t  IIIC C I I ~ ~  nf l i r s t  y ra r  \r lr icl 

otr ly 47; surv ivr  

St:r.o11cI yc.t1, 

l'.trent 3 1 2 : ~  #,:' 71 ; I !  



hmtr (Duerdcn, 1953; Atkins, 1957; Ingram, 19511; Bowden, 1976; Girling, 
j978); tillage and lnulching (Du Plerai, and ka. 1943; Kaufmann, 19R3); tinre 
or planting (Swatnc, 1957; National Academy of Sciences, 1969; Bowdcn, 1976); 
multiple md intensire cropping (Ry1inski-Salz, 1969); jntcrcropping fKatrfrrta~~n, 
198% Ogwaro, 1983); fcrtillzer use (Singh an11 Sbckhrwat, 1964: Kaloclc nrtd 
Pant, 1%7b; Singh md Singh, 1961); Sin&, t I  at., 196:); Stark, el  ol., 197 1 ), srrtl 
irription (Chowdry and S ~ I ~ ~ I I I R .  I!IC,U). Tltrre pr;rcticr* cnn I)c I I I C I ~  ~ I I I I I ~  
wit11 ~mwing  reristclnt ctrlti~;rrs. wlricl~ will furtllsr rcdtrce iltc pnlnrlnti~cr~ 

Rnlrmnt C ~ l e l v a r r  anal nfol~rglrnl  Colrtrrsl 

Scqm lur bi t~lu~icul  ~ t h ~ r i r ~ ~ l  il l  at,rglrut~t i r ~ ~ ~ r c . r r ~  iu lbc li111111~tl ~ I C G S I I I Y O  

of the non-continuity uf t)re crop. Ccvwing or resistant culiivars rn.ry incrcorc 
*c efkeiivcneam or ~ratural cntlrrics. Resirtan1 culiivars hclp in tire clficitncy 
of bio-control aKcnts by Ieagtl\cnirrg \Ire larvnl pcrintl o l  stcltr borcrm (A~t t~~ty .  
mour, 1978) nncl by cxlrorintl iltc young larvac o u l r i ~ k  iltc tcttli t t~ niczs LJC it 
longer period (Clrnolrtr~r ti el., 19113). T ) ~ i r  will pruvidc Itrt)re tillre Tor ilta: 

natural cncrrrics tu lirrd tl~cir prey. 

A nutlrlror of p~.crl~ttrrs arrd I ~ ~ r , r a i ~ e r  air:tckilrg sr,~~lrtrtrt stcltt Ibtlt'clr 
b v e  beall reported. 'fricho~retnma chihnii lsltii is 11re orrly egg pari~si~c ( ; \ I IOII~.  
MU#, 1981), while CI large number of larval and pupal ~bartrsitcm and prcd.rtr~rs 
have been recorded on C, p a r r r l l ~ s  ( Jaiwuni and Vcrmn, 1969; hnv~ry~l\otrj, 
1971; Jorwatri rl al., 1972; Si~rtdlru, 1977; Scrlru ReJlly ~ I I J  I)rvicr, 19795; 
Anonymour, 1961). 

Ramlrcmt Culrlvara mnd Cbemicrl Control 

Ellectivcncrr of clrcnrical control incrc;~scs wlren uncd it1 cornlrit~~tiort 
with remistant c~~ltivara prnvirlad need based nlrrtl iertin~r is ~ ~ m c ~ i c e t l .  Eli.:,:~ ivt:- 

nwr ofchcn~ical control in cr~rrjuction with yrtrtvitr# rcsiciant c~~liiv:rrr i~tcre;~rer 
b u ~  of tlre rollowing reanutr, : rlowcr gm\vtlr and lcngtlret~irrg u l  tlrc Irrv.11 
prdd on reri8tarrt cultivurs (Anolrynroas, 1970) ir\crcarcr ilre clrirttccr o l  L~orcl~ 
tawse to come in cvntact with tlre clrerrricrl; murc diaperlal o r  cwly ilts1.zt 
luvae on rcairtant cultivarr (Clrapman rt rl,,  1903) mnke then1 snore vultlerable 

'LO cbwical contact; by rririrrg the ecurlonric ' tlrrerl~old level and by rcducir~g 
rrsqucncy of al,plicaiiurl, Kirl~urc (19ll4n) reported I t t r  ttet urottcrory 

benefit with cvcrr twu irrsrcticitle ibylrlicrtiur~r in 12 ntern borer re$inla~lr lil\e¶ 
while lnlccticidc nplrlicd to  a rurccl>ii\,lc lrybrid CSll I itrcrcasctl tllc xraia 
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