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ABSTRACT 

Six Inseed (LIDIIm frFItlttissI_ Uaa.) types, 3 resistant, a-552, a-556 IUId GoIM, IUId 3 
susceptible, 1Pl-6, a-I,7 IIDII G-44I. 10 wilt wen: subjected 10 • diaIIeI CI'CIIlIIIing involving 15 
Cl'OIIRS. Out or .... dtree Cl'OIIRS, 1Pl-6 x a-17. 1Pl-6 x G-44O IUId a-17 x G-440, were 
with bolla die IIUICeptibIe p!II'f!IIts; alae Cl'OIIRS, 1Pl-6 x a-552, 1Pl-6 x a-556. 1Pl-6 x 
G-IM, a-17 x a-552, a-17 x a-556, R-17 x G-IM, G-440 x a-552. G-440 x R·556 IIDII 
G-44O x G-IM, imolved • sIa&Ie resiIItaIIt ..-; IIDII dtree ~,.R-552 x a-556, a·552 
x G-lM IIDII a-5S6 x G-1M,with bolla nsiStaat pai'eats. Gena gOftrniDa resistaDce were 
worUd oat by >f test.A.IIIOIIGIftIk, 'di&enk IIDII iri&eak patten or gene adion was recorded 
f. die resiItaee 10 IiIIIIeed wilt (lifariaiil OllJlifIUiiwa) in die Cl'OIIRS studied. 
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Linseed crop suffers consider~ble yield losses due to fusarial wilt each year. 
To develop suitable resistant \'arieties and' overcome the losses, genetic analysis of 
resistance to this disease is required. The present study has been undertak.en to 
obtain this basic genetic information' using the wilt-sick. plot facilities at the Agriculture 
Co~ge, Indore. . . 

MATERIALS AND METHODS 

The material for' this study comprised six brown seeded cultivars of linseed 
(Linum usitatissimum L.). Three·cultivars, Le. IPI-6, R-I7 and G-440. were susceptible 
and, the remaining, R-SS2, R-SS6 and G-I94, were resistant to linseed wilt. All 
possible crosses among them (excluding recipllJC3is) were made. The IS crosses 
included 3' crosses involving both tl)esusceptible parentS, 9 'crosseS involving a single 
resistani parent. and 3 crosses with both the resistant parents. The Fl seeds were 
sown in 3 m long single rows with:40 em spacing between the rows. The F2 progenies 
of aU the 15 crosses along with 6' parents were tested in randomized block design 

. '!Vith three replications and~ plot size 3x0.40 m (5 rowsiplot).The plant-to-plant 
. spacing was 10 em. Observations on wilted plants were recorded as suggested by 
Jeswamand Upadhyaya [1]. All the plants that survived were recorded as resistant. 
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RESULTS AND DISCUSSION 

Susceptible parents, IPI-6, R-17 and 0-440 showed mortality due to wilt disease 
to the extent of 98.10%. Some percentage of resistant plants in otherwise susceptible 
parents might be due to the disease escaping tendency of such parents. Resistance 
to the tune of94 to 97% was recorded for the resistant parent R-552, R-556 and 0-194. 

Reaction to wilt of Fl hybrids in all the 9 crosses between the 3 susceptible 
and 3 resistant parents showed that resistance was dominant over susceptibility. The. 
results were in agreement with the findings of [1-3] . 

. F2 generation studies. Resistance to wilt was not observed among the F 2 of 
the aosses in which both parents were susceptible. Thus, no complementation was 
noticed. The data on inheritance of wilt resistance in susceptible x resistant crosses 
are presented in table 1. 

Cross Parent Wilt reaction Sem:e28tion ratio 
F M R S Xl R S P 

IPI-6 x R-552 S R 396 154 2.969 3 1 0.2-0.05 
IPI-6 x R-556 S R 370 141 1.832 3 1 0.2-0.05 
IPI-6 x 0-194 S R 442 134 0.925 9 7 0.5-0.2 
R-17 x R·552 S R 406 128 0.303 3 0.~.5 

R·17 x R-556 S R 423 157 1.324 3 1 0.5-0.2 
R·17 x 0·194 S R 422 121 2.137 9 7 0.2-0.05 
0-440 x R-552 S R 444 137 0.625 3 1 0.~.5 

0-440 x R·556 S R .430 129 1.103 3 1 0.5-0,2 
0-440 x 0·194 S R 373 134 0.553 C} 7 0.5-0.2 

S-Susceptible, .R-resistant, F-female and M-male. 

The results of crosses between wilt susceptible and resistant linseed parents 
(Table 1) revealed that inheritance of wilt was governed by a single dominant gene· 
in the resistanr parents R-SS2 and R-556. Monogenic inheritance in linseed wilt was 
reported earlier [1-4]. . 

The results of three other crosses between the resistant parent 0-194 and three 
susceptible parents (IPI-6, R-17 and 0-4(0) revealed that inheritance in these crosses 
was of complementary type with segregation ratio of 9 resistant : 7 susceptible. It, 
therefore, indicated the role of two dominant complementary factors in the resistant 
type 0-194. The earlier experiments [3, S] also revealed similar gene action in linseed. 

Observations on the crosses ·involving both the resistant parents (Table 2) 
revealed that crossR-SS2 x R-S56 segregated in a dihybrid ratio, indicating the 
operation of a single dominant independent gene in both parents. A trihybrid ratio 
of 51 resistant: 7 suscePbble in Fl of crosses R-SS2 x 0-194 and R-S56 x 0-194 
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Table 2. Inheritance of wilt resistance in resistant X· resistant crosses of linseed 

Cross Reaction 	 Segregation ratio 

R S )(2 R S p 

R·552 x R-556 542 27 2.198 15 1 O.2~.O5 
R-552 x 0-194 474 68 1.440 57 7 O.~.2 
R-556 x 0-194 510 70 0.762 57 7 0.~.2. 

indicated the role of two nonlinked genes in G-194 in relation to the single genes 
in R-552 and R-556. Resistance to linseed wilt governed by two dominant duplicate 
factors leading to a segregation ratio of 15 resistant : 1 susceptible has been reported . 1 [1, 5]. Observations on the wilt reaction in resistant X resistant crosses revealed 
that inheritance of this chllracter in crosses R-552 x G-194 and R-556 x G-194 is 
controlled by three nonlinked dominant genes. Such resistance genes could be 
combined to obtain better resistance. 
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