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ABSTRACT

On the basis of differential scedling reaction of HUW-12 and WH-322 against various brown
rost races and compering it with sl the thirty Lr gemes, the resistance gemes present in these
two varieties were postulated. Screening of F, scediings derived from the crosses with sasceptible
mwwmmdmmmhmmmr
population of crosses WH-322 X Lri0 and HUW-12 X Lrlda falled to segregate. ltls
‘mmmlzmumﬁwn.anuuu,hmmmm

- Lr gene.
Key imiis: Puccinia. recondita tritici, matching technique, Lx genes, Triticum muvum

) Breedmg rust resistant varieties is the -only viable altemate to minimise losses
due to the wheat rusts. And the use of specific genes for resistance has been the
_ major approach [1]. However, this type of resistance is usually short lived and results

in the boom and bust cycles on its overexploitation or when used indiscriminately.
The span- ofusage of these spec:ﬁc resistance genes can be extended by proper
management of the available resistance gene pool. But the difficulty lies in the lack
of detailed information on. the Lr genes operating in the Indian wheat varieties
aganist brown rust (Puccinia recondita f. sp. tritici). The conventional genetic methods
Vemployed for -the identification of resistance genes in cultivars involve more time
and field space. Therefore, studies were undertaken to postulate the presence of
probable brown rust resistance; (Lr) genes in two breadwheat cultivars on the basis
of infection types (IT) produced against different races of P. recondita tritici and
proving the postolation. so made through the test of allelism. Postulating the
hypothetical genotypes based on IT data.and validating through conyentional genetic
‘methods was first demonstrated by Loegering et al. [2]. Results on the identification
of Lr genes present in the two breadwheat vancucs, HUW-12 and WH-322 are
presented below, on similar basis. : ‘

MATERIALS AND METHODS

The wheat cultivars HUW-12; and WH-322 were tested with all available races
of leaf rust and reaction types were. oompared with that of all the 30 Lr genes.
However, reacuon typa prodtwed by 10 selected races, which gave dlﬁerenml reaction,
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and near-isogenic lines with known Lr genes are presented in Table 1. Through
the elimination procedure inference on the probable Lr gene(s), in these test cultivars
was arrived at. The pedigree of the test cultivars added support in postulating the
Lr gene(s). And the number and identity of these gene(s) were determined by
analysing the F, population of a) cross with the universal susceptible variety Agra

2
Local and b) cross with the near isogenic lines possessing the postulated gene.

In all cases seedling reaction was recorded 16 to 18 days after incubation at
a mean maximum temperature of 22°C, in greenhouse, following [3]. Reaction types
0; to 2 were recorded as resistant and 3, 4 and X as susceptible. The goodness of
fit (x° test) for the genetic ratio were fitted. The probability level of the observed
and expected proportion of the population gives an indication of the fitness of the
postulations made. o

RESULTS

Analysis of HUW-12. Seedlings of HUW-12 pfoduced susceptible (4) IT to all
the races of P. recondita tritici except against 11 (OR8), 63(OR8-1) and 106(OR9),
where resistant (0; to 0;-1) IT was observed. Comparison of the IT data of HUW-12
and the lines with known Lr genes revealed a near similarity with Lrl4a (Table 1).
Therefore, it was postulated that HUW-12 possess only Lrl4a out of the 30 Lr
genes tested

'I‘ablel Rmdimtypespmdumﬂbyhstculﬁvmmdwmeisogmkﬂmwﬁhkmwnhgmagﬁmt
representative races of Puccipia recondits {. sp. tritici

Var./Lr line Reaction against different races
11 12 63 77 TIA T7A-1 104 106 162 “.;-/;162—1\
(OR8) (SRS} (ORs1) (SR31) (109R31) (109R23) 17R23) (OR9) (93R7) (93R15)
HUWI12* 0; 34 0;-1 4 4 4 2-3 0; 4 4
WH 322** 0; 0; 0; 0; 4 4 0;-1 0; 0; 0;
Lrl 0; 0; 0; 4 4 4 4 0; 0; 0;
Li2a 0; 0;-1 0; 4 4 4 1-3 0;-1 4 4
Le3 0; 4 0; 4 ) 4 4 4 0; 4 4
Lr10 0 0;-2 0; 0; 4 4 0;-1 0; 2-3 2-3
 Lrlda 0; 4 0; 4 4 4 4 0; 4 4
Lr15 0; 0, O; 4 4 4 0, 0; 0; 0;
Lr18 0;-2 2-3 0; 2-3 4 2-3 0;-2 0; 4 4
1.x20 . 4 0;-1 4 4 4. 0;-1 0;-1 2-3 0; 4
Lz 0 0; 0; 0; o; 0; 0; 0; o; 0,

s <
* ‘Reaction’ types’ similar 10 Lrida. ** Reaction types nearly similar to Lr10.

In the F, population derived from the cross with Agra Local, out of 150
seedlings, 117 were resistant and 33 susceptible. This segregatlon pattern of F

population fits well with the monogenic nature of resistance, i.e. 3 (resistant) :
(susceptible). The g;z value (0.71) and high probability level (P=0. 3-0.5), further
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confirm that resistance to P. recondita tritici in this cultivar is governed by a smgle
gene (Table 2).

Also all the 144 F, seedlings of the cross with the tester near-isogenic line
Lrl4a were resistant to race 106 (0R9) Lack of segregatlon in the test of allelism
shows that a single Lr gene operates in HUW-12, i.e. Lrl4a.

Analysis of WH-322. In the seedling stage, WH-322 showed susceptible (4)
IT only against races 77A(109R31) and 77A-1(109R23). This cultivar was resistant
against all other brown rust races that were tested. Comparison of IT lines having
known Lr genes with those produced by WH-322 showed near similarity of IT with
Lr10, except to races 162(93R7) and 162A(93R15). The near-isogeniclines for Lr10
produced 2-3 IT agamst these races, whereas WH-322 showed resistant (0) IT (Table
1). Therefore, it was postulated that WH-322 possess two Lr genes, of which one
is Lr10 and the other gene remains unidentified so far.

Of the 96 F, seedlings derived by crossing with Agra Local, 88 were resistant

and 8 susceptible. The segregation pattern of F, population fitted in a 15 (resistant) : 1

(susceptible) ratio, indicating duplicate naturc of the resistance™ genes operating

. against race 104(17R23) of brown rust. The 1.46 X* value and P=0.2-0.3 (Table 2)

-also confirm thé presence of two Lr genes in WH-322. All the 104 F, seedlings of

the cross with Lr10 near-lsogemc line were resistant, and the absence of segregation
confirms the identity of Lr10 in WH-322.

-~

Table 2. Segregation pattern of F, swdhngs@mtspedﬁcrwo‘hcdnhmndmfsp tritici

Cross : Race i Res:stant Susoepuble ’ : Total
HUW 12 X Agra'Locdl 106(OR9
Observed : 117 : .33 150
Expected (3:1) - 111 37 148
R =0T P=0.50--0.30
HUW 12 x Lrl4a 106(OR9) T 144 0 - 144

_WH 322 X Agra local 104(17R23) ) ‘ ‘

“Observed 88 8 %6
Expected (15:1) i 90 6 . 96

x2=1.46 P=0.30—0.20 .
WH 322 x Lr10 TI(45R31) ' 104 ] 104
DISCUSSION

The effectiveness of IT data has been amply demonstrated for postulating the
hypothetical genotypes in the host cultivars [2, 4-8]. Based on seedling reaction of
the test cultivars against individual races, postulation on the probable Lr genes
present, was made. These postulations were further validated on the basis of the

information collected through genetical studies.

+
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 The gene Lrldais loosely linked with gene Sr17 having a crossing over frequency
‘of 18%. It is also reported to have 20% recombination with a powdery mildew
-resistance gene Pm5 [9]. Although Lrl4a is susceptible to most of thé brown rust

races in India but can be useful for achieving multiple disease resistance because
of its linkage with Sr17 and PmS.

Mayo 54 and Gabo are involved in the development of WH-322 (HD”ZZI(S
x HD 2009). Presence of Lr10 in both Mayo 54 [10] and Gabo [9]} has been
reported. It is likely that Lr10 might have come in WH-322 either from Mayo 54
or Gabo. The second Lr gene in WH-322 could not be identified on the basis of
IT data generated with the available races of P. recondita tritici. But based on the
F, reaction to race 104(17R23) giving a 15:1 (R:S) segregation, the unidentified
gene in WH-322 could be only one, different from Lr2a, Lr3, Lrl13, Lr17 and Lr18.
Despite the inherent limitation of the matching techmque it is still quite useful in
the identification of the probable resistance genes in the cultivars. This procedure
permits the evaluation of a large number of host cultivars in much less time and
space. Moreover, postulations so made can be confirmed by the test of allelism.
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