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EVALUATION OF SOME SINGLE CROSS HYBRIDS OF MAIZE
FOR RESISTANCE TO TURCICUM LEAF BLIGHT

BY
S. A. K, M. KAISER
Department ol Plant Pathology' Faculty of Agriculturc,

Bidhan Chandra Krishi Viswavidyalaya,

Kalyani, llet Bengal.

Thirtynine singl6 cross hybrids of maize we'e dsveloped by using ten inbreds in difterent

ai""a"r r"a"tion combination to Turcicum leal blighl ( Exserchilum' tutcicum-Setosphaeia

tnr"i"u 1 ."r" "r"t at€d during the Eabiseason of 1985-'86 at the Maize Rgsealch Station'

fiivuni.g"int, ttti" AisBase. Among the hybrids lested' lour hybrids' namely CM 104xCM 105'

cm to+rlu 115, c[4 ',losxcM '115, CM 12oxxM 105 and cM 120xCM 115 wero resistant'

while twentysix hybrids wero modelatety resistant' The remaining eight hybrids wero either

moderatelysusceptibloindiseasereaction'lngenoral'resistancewasdominantovelsuscep-
iififiiv in rno"t ot tt 

" 
cross combinations' The pr6sent study Iurth6r indicates that the inbr6ds

Cfrf fb+, crtf 1O5,cM 115, cM '120. cM 206 and RN5 mav be utilised in the breeding

frogramme lor the dovelopmEnt oI synthetic variely resistant lo E' tutcicum'

INTRODUCTION

Turcicum leaf blight (TLB) of maize (Zeamays Lirln') caused by Exserohilum

rurcicum (Pass.) Leotrard & Suggs. ( :'leloslaeris rurcica ( Luttrell ) Leonard &

Suggs.) poses problem on maize production as it is widely prevalent over different

*riJr 
'oi 

Intlia antl causes signifcant loss in grain yield (27'6 to 90'7%) under

favourable climatic conditions (Payak and Sharma, 1978 : Rai, 1987) Among the

various approachcs of management practices against TLB highest importance has

been uc"orded to resistance breeding' Although a number of released varieties

(hvbrids and composites)in India are resistant to otre disease, or one set of diseases,

ior, ,urn out to be susceptible lo another set ofdiseases (Payak and Sharma, 1985)'

For example, virulent strains of E. turcicum appeared in 1974 on hybrid Ganga 5,

Deccan, Pio x 104, Pio x 114 and Kisan (Payak and Sharma, 1985) Some ofthe

recommended cultivars like A-de'Cuba, Kisan and Yijay are also showing progres-

sive susceptible reaction to this disease under Kalimpong condition ( Kaiser, 1986 )'
The present study was, therefore, undcrtaken to eYaluate some single cross F,

hybrids for resistance to this disease.

MATERIALS AND METHODS

A lotal number of thirtynine single cross F, hybrids were cvaluated to TLB at
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the Maize Research Station of All India Coordinated Maize Improvement project( AICMIP ), Kalyani, during rhe ,oai r"uroo-f *ir'iJfsffil or rgsS-,s0.
In the growiag season at Kalyaai the disease appears during first week of Februaryaod conrinues to manifest itsetf on the h";;;;'il;;""t"or r.o.uu.y. r, rn"Daize growing belt of Itrdogangetic plains of Kalyani ,r," uu.."*" daily maximumtemperarure during this oeriorl rangcs from 25, to ,fi ;;;' the minimum from13'to I6-C. the relative humidity remains more 

". f.rr-'*.rrd 609/". Duringlhe night rhe remperarure drops and rr," ,uir" i.uu., iec.ive eoough dews.Hence from ecological Doint of view, the existing weather conditions in the
*.XlTiff ff::s 

ar Karyani may be considered toi" 
"o,au.i," for the develop-

A total numbef of te,, inbreds with diferent revel of rcsistance as arready estabrished
!*ro ":o 

sharma; 1979 ; Ra j, 1987 ; *"." urJ 
-io.',,rt. 

io" folrowins crosscombinations oIAICMIp :

Resistanr (R) x Resistanr fR )

Reshtant (R) x Moderarely resislant ( VR)
Rcsistanr (R) x SusceptiUle 1S)
Moderarely resistant (MR) x Moderately susceptible (MS)
Moderately resisrant (MR) x susceptible (s)
Susceptiblo (S) x Susceptible (S)

The seeds of F, hybrids thus 
-obtained 

were planted during the last week ofNovember in two rows plots each of which was nu"."r"r, io-L'ngth afld containedtwenty prants with two reprications. Normal agronomic practices were followedand no plant protection measure was undertaken arrng tte entre growing season.
The plants ofF, hybrids were observed for reaction to TLB following the whorlinoculation method by using infected leaf powder to inoculate tt e standing plantsofabout 45 cm high as describect by. 

.Sharma 
( 1982 ). ;;;;u;re cotrrrols/checks

were kept by inoculating resistant cultivars grown at-reguiar litervals after nineentries. The disease was rated visually on the baJs of i to S scale whichconsisted offive broad categories and was designated by different disease index(Payak and Sharma, l9g2). from I (very slight infecrion) a S tr..y heavy infection)Finally on the basis ol average disease index, the tvpe of'aisease reaction in agenotype was determined (Kaiser, l9g3).

RESULTS AND DISCUSSION
The results on the rcaction of different single cross combinations/hybrids includingtheir parents,/inbreds are presenrcd in taUte I. Th" p;;;n;" showing diffcrenttypes ofreaction were CM I04, CM 105 and CM Il5 (R)'; CM 120, CM 206 andRN6 (MR) ; CM I 19 and CM 300 (MS) and CM uoQ anj cr,a sio is;. Variarion

l

)
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hybrids ( Single crosses) and their porcnts (inbteds) to

Table 1. Reaction of Fr
E. turcicum

Reactioo
GenotyPe

l. Parent!lnbrecl

cM 104, CM 105,

CM I2O, CM 206,

cM 119, cM 300

CM 202, CM 5OO

2, HYbridlSingle cross

gy 194 a CM 105,

CM 105 x CM 115'

CM 120 x CM 115

CM 104 x CM 115

CM 120 x CM 105,

Resistant

Moderately resistant

MotleratelY susceptible

Susceptible

Resistant

ModeratelY resistant

CM 115

RNo

cM 119 x CM 120, CMllgxCM 101'

"O.l 
t,S * CM 105' CM l19 x RNc'

;^; ;;;,. cM l2o, cM 120 x cM 3oo'

I^i i n . RN^. cM I2o x cM 202'

I* lzo, ctvt 206, cM lo4 x cM 3oo'

;il ioi - RN6, cM lo4 x cM 202'

Iiri ioo - clvtsoo, cM lo4 x cM 206'

H ;;; ; cM 3oo' cM ro5 x cM 206'

il ;o; -RNc' cM 3oo xcM ll5'
:; ;;; RN;. cM 3oo x cM 206'

il;ii - nN.' cM l15 x cM 500'

;i; iii - cl\rt 206' RNa x cM 5oo'

;i-;;-"" 202, cM 5oo x cM 206

a*r0t * CM 202, CM 105 x CM 500'

;;;; - cM 206' cM r2o x cM 5oo'

cM ll9 x CM 500' CM300xCM202'

Li ii,i, - i" 3oo' cM 202 x cM 5oo

3. ControliChecks

ModeratelY susceptible

SuscePtible

EVAMDR II"O""*" 
t. Deccan 103' Ganga Saled 2

Resistant

ModeratelY resistant

in the disease reaction f'om R to S were also observed am-ong^the tested hybrids'

Among the hybrids tested o'" n,liui'-'"'":'.:Yi::1:y,.:T' i"-'llllY"lli:
:il"13,'SJ'ii;:";" il:il illno t* 

"0*c*, 
I 1s.Y"': 

R' wh,e twentv-

six hvbrids were MR' e*tog til-'i'iuiti"g ;ght hvbrids four were MS and
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other four were S. This wide range in the tevel of resistance expressed by different
hybrids indicates the polygenic type of r€sistance to TLB as already indicated by
previous workers. ( Jenkins and Robert, 1952; pate and Harvey, 1954 ; Rai,
1987 ). Using some ofthese parents Rai ( 1987 ) also reported resistance to TLB
in different hybrids, namely DIIM ( CM IMxCM 105 ), DHM -I01 ( CM 202xCM-
206 ), DHM - 103 ( CM 120xCM 118 ) and EH 401075 SS IIIxRN6 ). The present
study clearly indicates that the inbreds cM 104, cM 105, cM 120, cM 206 and
RN6 may be eflectively utitized as parents for the developmelt of synthetic
varieties R to TLB. The general combining ability ofthc parents showing partial
dominance of resistance over susceptibility indjcates that resistance to TLB is
mainly due to additive genes as reported by different workers ( Iha and Dhawan,
1970 ; Ramamurth y et ql,, 1980; Das and Chaudhuri, 1986 ),
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PRESENT STATUS OF KNOWLEDGE ON COMMON
RUST OF MAIZE IN INDIA
BY

S. A. K. M. KAISER
Department oJ Plant Pathology, Faculty of Agriculture,
Bidhan Chandra Krishi Viswavidy alaya,
Kalfanf74l235, West Bengal, India

Common rust ol maizo ( Puccinia $oryhi Schw,: P. maydis gercng, ) is an economically
important disease. Virulent strains of the pathogon appeared ,rom '1973 onward on released
hybrids Ganga Safed 2 and Hi-starch in 8ihar,

At least five races of tho pathogen are present in lndia, two of which are capable oI attacking
monogenic resistant sources, Two lypes of resistance in maize to p. sotghi arc so far known-
(1) specilic and (2) non-specitic or generarised. However, non-specific or gensrarised resis-
tanca which is polygenic and found in adult plants, is available jn many inbred lines and other
cultivars ot maize and this can be effefiivoly used ag6inst the lndian pathotypes (races) of
P. sotghi in a br€eding programme. But specitic resistance can be used if ne€ded as a suppl€.
ment to mature plant resistance or non-specific resistance.

Chemically, the dis€ase canbe effectively controlled byspraying with Dithane Z-1g (Zineb)
@ 1.8to2.6kg/hain910 to 1320 titres of wareror Dithane M_45 (Maneb) @ 2.0 kglha in
1100to1200 litres ol water, However, the best waytocontrol the disease woutdbothe
development ol resistant varieties which have been arready released. These incrude canga s,
Ganga 101, Deccan and Hima,ayan 123 (hybrids), Jawahar and Kisan (composites) and CM
103, CM 104, CM 105. CM 106 and Cuzco (inbreds) showing acceptabte levet of resistanco
to P. sotghi.

INTRODUCTION

Maize (Zea mays Linn. ) is infected by three rusr diseases, namely (l) Common
rrst ( Pucciniq sorghi Scbw. ), (2) Southern rust ( P. poll.,spora Underw. ) and
(3) Tropical rust ( Physopella zeae Cumm, & Rama which occu in different parts
ofthe world. Out ofthese common rusl is found to be prevalent whcrever maize
is grown. In India, only common rust caused by p sorghi Schw. II & III
stages only (:P. maydis Bereng.) is known to occur for a pretty long time (Butler,
1918 ). Subsequently ithas been reported from various regions of the country,
particularly from the hilly areas, such as the Nilgiri hills ( Ramakrishn an et al..
1953 ), Kalimpong hills ( Chattopadhyay and Sen cupta, 1955 ), New Delhi
( Vasudeva, 1960 ), Simla ( Misra and Sharma, 1964 ) and Mysore ( Kushalappa
and Hegde, I9?0 ). At present, the disease is widely prevaient over different
states of hdia including Jammu & Kashmir (J&K), Himachal pradesh (Hp),
Sikkim, West Bengal (WB), Meghalay, punjab, Haryana, Rajasthan, Delhi,


