
Indian J. Genet., 48(1): 69-73 (1988) 

EVALUATION OF TIMOPHEEVI WHEATS FOR RESISTANCE TOi 
RUSTS AND POWDERY MILDEW 

S. M. S. TOMAR. M.KocHUMADHAVAN AND P. N. N. NAMQISAN 

Division of Genetics, Indian Agricultural Research Institute, 
New Delhi llOOJ2 

(Receiv~: May 22. 1987; accepted: AugUst 4, 1987) 

ABSTRACTI 
, 	Twenty roUr aect!5SioDs oftimopbeevi wbeats were screened for adult plant resistance to stem 

rust, leaf rust. shipe ,rust, aud seedling resistance to powdery miIcIew at Wellington, a hot 
spot, f9r, rusts aud edler', t'otiar diseases of wheat. The majority ,of Triticum timopheeri 
~ eJdIibite4 bIgb mature plaut resistance to st;em, leaf aud shipe rusts and seedling 
resistaaee, to powdery 1IIildew. The ooIy strain of T. mIIItIaee, a mutant of T. timopheeri, 
.,. fOUDd ....yfree tmmWedion of all the three rusts aud po~dery mildew. However, 
the ..... of 'f.lII1Il1Itkum sbowedb.igh suseeptibUity to aU three rusts but showed low 
iDfedionto powdery mOdew.,T. timopheeri-derived genes Sr36, Sr37 wefe found effective 

..... "!Item rustaud PDI6 agAiDstpowdery nDtr' 
Key wonIsLTrilic:um1imopheevi, T. miIilina, T. araralicum, rust resistance, powdery mildew, 

specific genes. 

Wild emmeT and timopheevi group of wheats have enormous genetic diversity with 
regard to Illanycharacteristics. Amongst them, Triticum timopheevi holds great potential 
for disease resistance, particularly rusts. Ever since Pridham [1] developed the common 
wbeat \,arletYTimvera deriving its resistance from T. timopheevi, there have been 
suecessfultransfers oftimopheevi-derived resistance to common wheat by different 
workers, the best known specific gene being Sr36 (Sr Ttl) for stem rust. The present study 
has assessed the disease resistance potential available in timopheevi group of wheats. 

MATERIALS AND METHODS 

'P'dteenaCcessions of Triticum timopheevi Zhuk. obtained from Japan (1), Israel (2), 
U.S.A. (2), U::k: (1), USSR (5), lARI, New Delhi (4); 1 accession of T. militinae from , 

'~ USSR and 8 accessions of T. araraticum'Jakubz. from Israel (3), U.S.A. (2), Japan (1), 
i U.K. (l)andlARI, New Delhi (1) were critically evaluated for 14 seasons under high 

,incidence of natural infection of stem, leaf and strips rusts at Wellington, a hot spot for 
rusts and>other foliar diseases of wheat. The adult plant reactions to rusts were recorded 
by combining severity (percentage of infection) and response (type of infection). 
Accessions were also screened against powdery mildew in seedling stage. The seedling 
inoculations were made in the greenhouse [21, and the seedlings were scored for resistance 
to poWdery mildew on 0-4 scale as per Powers [3]. 
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RESULTS AND DISCUSSJON 

An examination of Table 1 reveals that the majority of accessions of T. timopheevi 
exhibit high resistance to stem rust (Puceinia graminis f. sp. tritid Eriks. & Henn.) leaf 
rust (P. reeondita R. ex Desm.), stripe rust (P. striiformis West), and powdery mildew 
(Erysiphe graminis tritiei em. Marchal). The only strain of T. militinae evaluated was 
found resistant to all three rusts and powdery mildew. However, the strains of T. 
araratieum having the same genomic constitution (AAGG) as T. timopheevi showed high 
susceptibility to all three rusts but low infection of powdery mildew. 

Table 1. Adult plant reactions (1'IIIIgIe) oftimoplleeYi wheats to stem rust, leafrust, stripe rust and seedling 

. reactions to powdery mildew 


Accession, Species Reaction to 
number 

stem leaf stripe powdery 
rust rust rust mildew 

SWAN 281 Triticum timopheevi F F F 0 
SWAN 282 T. timopheeviTIM 01 F-IOS F F 0 
SWAN 283 T. timopheevi var. typica F-IOS F F 0 
SWAN 284 T. timopheevi F F F 0 ,... 
SWAN 285 T. timopheeviG921 F F F 0 ~ 

SWAN 286 T. timopheevi F F F 0 
SWAN 287 T. hmopheevi F-5S F F 0 
SWAN 288 T. timopheevi F F F 0 
SWAN 289 T. timopheevi F F F 0 
SWAN 290 T. timopheevi V 359 5S-40S F F 0 
SWAN 291 T. timopheeviV 361 F F F 0 
SWAN 292 T. timopheevi F-5S F F 0 
SWAN 293 T. timopheevi F F F 0 
SWAN 453 T. timopheevi K28541 F F F 0 
SWAN 454 T. timopheevi F F F 0 
SWAN 499 T. miJitinae F F F 0 
SWAN 295 T. arartllicum 4OS-7OS 5OS-70S F 0 
SWAN 296 T.araraticum G 1767 50s-80S 70S-90S F 0 
SWAN 297 T. araraticum G 2382 5OS-8OS 4OS-70S F-JOS 0 
SWAN 298 T. aral'(llicum G 2541 6OS-7OS 5OS-7OS F-40S 0 
SWAN 299 T. araralicumVIR31628 6OS-8OS 3OMS-5OMS F-IOS 1 
SWAN 300 T. araraticum WL 5OS-80S 4OMS-60MS F·20S 1 
SWAN 301 T. araraticum T A 02 60S-70s 6OS-70S F-JOS 0 
SWAN 303 T. araraticum 6OS-80S 50S-70S F-5S 2 

SWAN-Species Wellington Accession Number. 

Migusova and Smel'kova [4] evaluated wheats with G genome and found 
T. militinae, a pubescent mutant of T. timopheevi, to be least susceptible to stem rust. 
Assessment of T. timopheevi accessions to diversify the sources of resistance to a number 
of wheat pathogens, particularly for rust, has been carried out by several workers. 
McIntosh and Gyarfas [5] evaluated 19 accessions of T. timopheevi and found that 15 
accessions carried the stem rust resistance gene Sr Ttl (Sr36). They also reported 
that accessions of T. araraticum had no common major resistance gene with T. 
timopheevi. Studies on 15 accessions of T. timopheevi indicate that many lines 
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manifest moderate to high seedling resistance to, 14 cultures of Indian stem rust 
races [6]; and most lines exhibit resistance to the most prevalent race 21. 

Pridham [1], Shands [7] and Allard [8] were successful in transferring stem rust and 
leaf rust resistance from T. timopheevi to cytologically stable common wheats. Bartos and 
Sebesta [9] also successfully exploited T. timopheevi-derived resistance to stem rust and 
leaf rust in two Czechoslovakian wheat varieties, Uhretice 221IV and 221IV. Allard and 
Snands [10] developed two red hard spring wheats, CI 12632 and CI 12633, having the 
stem rust resistance derived from T. timopheevi. In addition to stem rust resistance, these 
selections also carry high degree of resistance to powdery mildew. These lines carry gene 
Sr36[5]. The present authors evaluated CI 12632 and CI 12633 for over 14 seasons and 
found them showing consistently low reactions to stem rust at adult plant stage as well as 
seediiDg resistance to the powdery mildew race(s) occurring in the Nilgiris. Since these 
lines frequently exhibited mesothetic reactions of moderate intensity to leaf rust, it roay be 
presumed that the T. timopheevi-derived fact<?r(s) is/are effective at least to some cultures 
of Puccinia recondita preva:iling in the Nilgiris. 

The stem rust raceSlbiotypes 11,14,15, 15C, 17, 21, 21A-l, 24, 34, 34A, 40, 4OA,42, 
42A, 42B, 72, 117, f17A,117A-l, 122, 184, 194,222,and295 have been reported from the 
Nilgiris (S.D. Singh, personal communication). Sawhney and Goel [6] reported gene Sr36 
to be effective against 12 cultures, viz., 14,34, 4OA, 42, 42B, 117, 117A, 122, 184, 194,222 
and 295, of Indian stem rust raceslbiotypes at seedling stage. A high resistance to stem rust 
at adult plant stage is also evident in the Australian cultivars, such as Timgalen, Mendos, 
Mengavi, Timson and Timvera, aU carrying gene Sr36 (Table 2). These varieties have also 
shown moderately high resistance to powdery mildew, indicating the association of Pm6 
gene with Sr TIl (Sr36). The resistance gene Pm6 (MIf) has also been reported to be 
closely associated with Sr36 earlier [11, 12]. 

Table 2. Readioos of wbeat Idr!IiIII ear'I")'iDg spedfte ...rn.m T.tm.Jpbeerito rusts and powdery mildew 

Wheat strain Specific gene (s) 

present 

C112632 
C112633 
Mengavi 
Ttmgalen 
rtmvera 
UneW 
HW6S7 
HW888 

Sr36, Pm2*, Pm6 
Sr36,Pm2*,Pm6 
Sr36 
Sr36, So*, Sm* , srS* 
Sr36,Lr18 
Sr37 

Reaction to 

stem rust 

TR-TS 
F-TS 
1MR-TS 
F-lOMR 
TR-TS 
TR-TS 
TS-SS 
TS-IOS 

leaf rust stripe rust 

SOX-70X 3OS-4OS 
SOX-70X 3OS-4OS 
SOS-8OS 3OS-4OS 
4OS-70S 5OS-70S 
lOMS-50S+ 3OS-4OS 
lOX-50S 2OS-8OS 
2OS-6OS 2OS-8OS 
10S-40S TS-20S 

powdery mildew 

1 
1 
3 
3 

3 
3 

* These genes have not been derived from T. timbpheevi. 
+ Intensity of leaf J'WIt is bigher at maturity. 

The gene Sr 36 exhibited effective durable resistance to stem rust races in Australia, as 
is evident from the variety Timgalen released in 1967, which, however, became 
susceptible to a new virulence in 1984 (Mcintosh, personal communication). Varieties 
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HW 657 and HW 888 involving Timgalen as one of th~ parents, are resistant to stem rust 
at most locations in the country. Thus, this gene is stili very effective in India. Another T. 
timopheevi-derived gene. Sr TtZ (Sr37) [5], was also found effectiv~ against the stem rust 
races occurring in the Nilgiris. 

We have tested 17 diverse strains of T. dicoccoides for disease resistance and found 
them more similar to T. ararat'icum with respect to susceptibility to stem rust, leaf 
nlst, stripe rust and powdery mildew. T. araraticum is a Transcaucasian wild winter 
wheat, first described under the name of T. dicoccoides ssp. armeniacum by lakubziner 
[13]. Morphologically, T. araraticum closely resembles T. dicoccoides. However, 
genetically, T. araraticum is more akin to T. timopheevi.Geriach et al. [14J showed, 
on the basis of satellite DNA analysis, that a chromosome similar to 4A was present 
in T. timopheevi but not in '1'. araraticum. Although T.araraticum and T. timopheevi 
possess similar genome (AAGG) and have closer genomic affinity [IS}, they exhibit 
a significant difference in their reactions to various rust and powdery mildew 
infections. It is interesting to note that the accessions of T. timopheevi are resistant 
to the stem rust, leaf rust, stripe rust and powdery mildew pathogens occurring in 
the N!lgiris, while. the strains of T. araraticum show relatively high susceptibility to 
the same pathogens. This may be either due to frequent gene exchange between 
T. araraticum and other tetraploid and hexaploid wheats or spontaneous mutation, 
or a combination of both. Wagenaar [16] postulated thatT. timopheevi, the only 
true spring type in this group, evolved through a series of chromosomal rearrangements 
from T. araraticum var. nachitachevanicum. T. timopheevi may have been picked 
up by the local farmers in Georgia/Armenia, being suitable for cultivation, and they 
might have improved its resistance by selection. 

REFERENCES 

1. 	J. T. Pridham. 1939. A successful cross between Triticum vulgare andT. 
timopheevi. Annual Inst. Agri. Sci. J., 5(3); 160-161. . 

. 	 . 

2. A. 	L. Scharen, L. W. Briggle and S. M. Edwards. 1964. Reactions of *heat 
varieties and species to cultures of powdery mi1dewfungus. Plant Disease Reptr., 
48: 262-263. 

3. 	 H. R. Powers, Jr. 1957. OverWintering and spread of wheat powdery mildew 
in 1957. Plllnt Disease Reptr., 41: 845-847. 

4. 	 E. F. Migusova and L. A. Smel'kova. 1970. 'Wheats with Ggenome under 
irrigation. PI. Breed. Abstr., 41(2575):321. 

5. R. 	 A. McIntosh and J. Gyarfas.. 1971: Triticum timopheevi as a source of 
resistance to wheat stem rust. Z. Pflanzenzuchtg., 66: 240-248. 

6. R. N. Sawhney and 	L. B. Goel. 1981. Race-specific interaction between wheat 
genotypes and Indian cultures of stem rust. Theor. Appl. Genet., 60: 161-166. . 

7. R. G. Shands. 	1941. Disease resistance of Triticum timopheevi in common winter 
wheat. Amer. Soc. Agron., 33: 709-712. 



March, 1988] Rust & Powdery Mildew Resistllnce in T. timopheevi 73No.1 

8. 	R W. Allard. 1949. A cytogenetic stady dealing with the transfer of genes from 
Triticum timopheevi to common wheat by backcrosSi~g. J. Agric. Res., 78: 33-64. 

9. 	 P. Bartos and J. Sebesta. 1968. Odrudova odolnost sorte'mentu psenic ve fazi 
1-3 listu ke rzi psenicne (Puccinia recandita Rob. ex Desm.). Sb. Ochrana 
Rostlin, 3: 169-176. 

10. 	R W. Allard and R. G. Shands. 1954. Inheritance of resistance to stem rust 
and powdery mildew in cytogenetically stable spring wheat derived from Triticum 
timopheevi. Phytopathology, 44: 266-274. 

11. 	S. Rajaram, N. H. Luig and I. A. Watson. 1971. Genetic analysis of stem rust 
resistance in three cultivars ot wheat. Euphytica, 20: 441-452. 

I 
12. J. H. Jorgensen and C. 1. Jensen. 1972. Genes for resistance to wheat powdery 

mildew in derivatives of Triticum timopheevi and T. carthlicum. Euphytica,21: 
121-128. 

I 
13. M. M. Jakubzhier. 1947. On names Qf varieties and species of hard wheat. 

Selek. Semen., 163, S: 40-46. 

14. 	W. L. Gerlach, R' Appeals, E. S. Dennis and W. J. Peacock. 1979. Evolution 
and analysis of wheat genomes using highly repeated DNA sequences. Proc. 5th 
Intent. Wheat Genet. Symp. 1978. New Delhi, 1: 81-91. 

15. S. M. S. Tomar and B. C. Joshi. 1983. Meiotic analysis in pentaploid hybrids . • 
~. Abstr. XV Intern. Cong. Genet., New Delhi, 1983: 700. 
f 

16. 	E. B. Wagenaar. 1966. Cytogenetic relationship between Triticum timopheevi 
and T. araraticum. Abstr. 2nd Intern. Wheat Genet. Symp., Lund, 1963. Hereditas 
(SllPPl.), Z: 235.l

f. 
I 

l 

f 

l 
i 

i 


.l 
I 
j 
~ 
;~ 


