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ABSTRACT

Stem rust collections were obtained from infected wheat stems throughout the
survey of wheat fields and nurseries in (Garbia, Dakhlia, Minofia, Kafer Elshake and
Sharkia governorates) during 2012/2013. The findings of this paper were based on
race analysis through inoculation of stem rust populations, isolation and multiplication
of single-pustule of the pathogen and race determination by inoculating on stem rust
differential hosts. The phenotypic characterization of P. graminis f. sp. tritici resulted in
identification of 85 isolates 40 races were identification from the collected samples
were the most frequency and predominant race were BBBTC, TDBBB and BTCBB
with frequency (9.44%, 7% and 7%) respectively. Race analysis from the tested
samples reveled that race TDBBB was the most prevalent race with a frequency of
7% followed by TTHBB and TTHTB which gave frequency of 5.88% and 4.7%
respectively at Garbia governorate. Whereas, race BTCBB was the most
frequent at Dakhlia (7%) . The highest frequency during this survey was recorded with
BBBJC at Minofia governorate which gave 9.41%. Cluster analysis reveled that,
identified races were divided to A and B group with similarity a bout 31.10%, where A
(Kafer Elshaik) and B the rest governorates. Among 20 wheat stem rust differential
hosts, Sr37 was the most effective one which exhibit 100% efficacy to all races
followed by Sr24 (89.5%). While Sr 9g while, Sr5 were the least effective during this
study. Thus, use of effective Sr stem rust resistance genes such as Sr37 and Sr24 in
single cultivar through gene pyramiding has paramount importance as the additive
effects of several genes gives the cultivar a wider base stem rust resistance along
with periodic race survey.
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INTRODUCTION

Stem rust of wheat, caused by Puccinia graminis Pers. f. sp. tritici
Eriks. & E. Henn. is the most destructive disease of wheat worldwide.
Successful control of the disease over three decades through the use of
genetic resistance has resulted in a sharp decline in research activity in
recent years. (Wamishe and Milus 2004) reported that, many cases of
genetic resistance become ineffective because the population of rust
pathogen respond to selective pressure of resistant host cultivars and
produced more virulent phenotypes overcome the resistant varieties.

Occurrence of new races in a geographic/ epidemiologic regions may
be attributed to the migration from an outside is considered a great threat to
Egyptian wheat cultivars. Detection and spread of race TTKS, in East Africa
commonly known as Ug99, and its migration path i.e. to North Africa through
Arabian Peninsula and then to Middle East and Asia. Identifying/developing



Hasan, M.A and M. Abou-Zeid

adapted resistant cultivars in a relatively short time and replacing the
susceptible cultivars before rust migrates out of East Africa is the strategy to
mitigate potential losses (Singh, et al.,2006). So, the breeding strategy could
be implemented to incorporate diverse genetic resistance to such race into
germplasme before the migration to other areas.

The value of adult plant resistance in protecting wheat cultivars against
such virulent stem rust races could be achieved by combining many genes of
resistance in a single cultivar that conferred high level of generalized
resistance against the pathogens. In this respect, Brennan (1988) stated that
a breeding program should develop rust resistant cultivars conditioned with
resistance genes(both race- specific and race- non specific resistance) exist
in wheat should be used. The inheritance of adult plant resistance has often
been considered as a complex, but there is also an evidence that it is
oligogenic (Barcellos et al.,2000). The identification of genes conferring stem
rust adult plant resistance would be a significant step towards a good control
of such disease (Manninger et al.,1998; Nazim et al.,2001; Hermas,2003;
Mousa et al.,2004 and EL-Shamy et al.,2011). Stem rust of wheat, caused by
Puccinia graminis f. sp. tritici is the most destructive disease of wheat
worldwide, it can causes complete inhibition of wheat crops over wide areas
during epidemic years. Hence, this study was carried out to detect the
virulence diversity of P. graminis f. sp. tritici in five Egyptian governorates
and studying the efficacy of stem rust resistance genes in greenhouse at
Gemmiza Agricultural Research Station.

The present study aimed to identify and nomenclature the physiological
races. and estimate the efficacy of stem rust resistance gene under green
house condition in Egypt during 2012/2013.

MATERIALS AND METHODS

The collected samples from (Garbia, Dakhlia, Minofia, Kafer Elshake
and Sharkia governorates) during 2012/2013 Fig (1) included wheat stems
having the symptoms of stem rust disease caused by Puccinia graminis. f. sp.
tritici. Were used to identify physiologic races. The collected samples (rusted
stems) were kept in glassine envelopes (8 x 15 cm) and left at room
temperature for 24 hours to remove the humidity in the samples. After that
the samples were preserved in dissector in fridge till usage. The infected
specimens were transferred to very susceptible wheat variety Morocco using
the spatula method. The method of inoculation was carried out as described
by Stakman et al. (1962). Eight days old seedlings were sprayed with an
atomizer in the inoculation chambers with water then inoculated by shaking
and brushing rusted materials over the plants and sprayed gently again with
water in order to induce “dew” on the plant. Finally, the inoculated plants were
kept in damp chambers for 24 hours to allow the rust spore to germinate and
cause infection. The plants were transferred and placed on benches in the
greenhouse and kept for 14 days. After developing the rust, three to five
single pustules were separately isolated from each sample for spore increase
on higher susceptible wheat variety Morocco seedlings to obtain enough
urediospores for inoculating the differential sets.
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Seedling reaction was recorded as low or high infection type depending
on the infection type produced according to the method adopted by Stakman
et al. (1962). Infection types were categorized as either being Low
(incompatible or resistant; ITs of 0, 0;, 1, and 2) or High (compatible or
susceptible; ITs of 3 & 4). For race identification and nomenclature Race
designation was done by grouping the differentials into five subsets: (i) Sr5,
Sr21, Sr9e, Sr7b, (ii) Sr11, Sr6, Sr8a, Sr9g, (iii) Sr36, Sr9b, Sr30, Sr17, (iv)
Sr9a, Sr9d, Sr10, SrTmp, (v) Sr24, Sr31, Sr38 and SrMcN (Roelfs and
Martens, 1988; Jin et al., 2008). The differential host series consisted of
wheat rust monogenic lines, arranged in five subsets Table (1). Races were
assigned using the international Pgt-code as suggested by Roelfs and
Martens (1988).

The frequency of each race was calculated as a percentage from the
total number of isolates analyzed.

susceptible resapons
Virulence (%) = x 100
Total number of isolates

According to the method adopted by Green (1965).
Cluster analysis were used to study the simiertry between the identified
races from governrators

Table (1). A key for idefining the Pgt-code races of Puccinia graminis f.

sp tritici.
Infection types produced on host lines with Sr

Diff.subset 5 21 9e 7b

11 6 8a 99

36 9b 30 17

9a 9d 10 TmP
PgtCode* 24 31 38 MCN
B Low Low Low Low
C Low Low Low High
D Low Low High Low
F Low Low High High
G Low High Low Low
H Low High Low High
J Low High High Low
K Low High High High
L High Low Low Low
M High Low Low High
N High Low High Low
P High Low High High
Q High High Low Low
R High High Low High
S High High High Low
T High High High High

*Pgt Code consist of designation of substance followed by subset etc.
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RESULTS AND DISCUTIONS

Races identified.

Race analysis of the collected samples (Table 2) reveled that total of
85 single uredinial isolate were chara races were identified based on their
reaction on 20 differential sets. Most of the identified races varied in their
virulence on stem rust resistance genes; this indicated a high level of
variation both in quantity and virulence spectrum. The obtained data gave
evidence that, the most frequent and predominant races identified were
BBBJC, TDBBB and BTCBB with a frequency of (9.41% -7% and7%). The
second most frequent and dominant races were TTHBB, TTHTB,QRDTB
and CFBBB with a frequency of (5.8% , 4.7%, 4.7%and 4.7%). While there
were 25 races occupied the lowest virulence frequency (1.1), this mean that
these races were not significant on pathogen population. Virulence The
broadest virulence spectra were recorded from the race TTTTB making 16
stem rust resistance genes ineffective, meanwhile it was a virulent to
Sr24,31,38 and SrMCN. On the other hand race BBBJC was the a virulent
race which low infection type on most of the tested stem rust resistant genes
except ( Sr. 9d,10,MCN). (Youssef, .AM. et al. 2012) reported that race
BBDB proved to be the most a virulent race from the identified races, on the
other hand, race TTTT proved to be the most virulent to the tested
differentials. (Teklay , A., et al. 2013) found that the most prevalent races
were TTSNK, RRJJC and HRJJC with a frequency of 9.4% each and the
most virulent races TTKSK and TTSSK each making 85% of Sr genes
ineffective. Whereas the most important races in Ethiopia were (TTSSK,
TTSNK and RRTTF).( Abebe et al. 2012) identified a total of 20 races from
32 isolates, which included the most prevalent races TTSNK, RRJJC and
HRJJC.

(Olivera et al. 2012) identified JRCQC, TRTTF and TTKSK from 34
isolates, both races JRCQC and TRTTF possess virulence on stem rust
resistance genes Sr13 and Sr9e. In addition, race TRTTF was virulent to
three stem rust resistance genes that were effective to race TTKSK, including
Sr 36, Sr Tmp, and resistance conferred by the 1AL.1RS rye translocation.

Regarding the distribution of these races at the obvious governorates,
data in (Table 3) and figure(1), showed that, out of the total 40 races, 25
were identified from Garbia governorate whereas the lowest number of races
identified from Sharkia governorate(12 races).The highest level of race
variation was detected from Garbia governorate, which contains the most
virulent races, such as TTTTB,TTRTR and TTHBB. These races showed high
infection type to differential sets, whereas the most a virulent races observed
at Sharkia governorate.
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Table (2). Virulence formula, number of isolates and frequency of stem
rust races identified in Egypt during 2012/2013 growing

season.
No.| Races | Virulence formulae _No. of | Freq.
isolates| %

1 |BBBJC| 9d,10,MCN/ 9.41
2 |BFBBB| 8a,9g/ 1.1
3 |BFBBC| 8a,99,MCN,/ 1.1
4 |BLFTC| 11,30,17,99,9d,10,tmp,MCN/ 3.52
5 |BMRTF| 11,99,36,9b,17,9a,9d,10,tmp,38, MCN/ 1.1
6 |BPGMB| 8a,9b,9a,tmp/ 1.1
7 |BTCBB| 11,6,8a,9d,17/ 7
8 |CFBBB| 7b,8a,9g/
9 [CSTTF| 7b,11,6,8a,36,9b,30,17,9a,9d,10,tmp,38, MCN/

10 |[FTTPN| 9e,7b,11,6,8a,99,36,9b,30,17,9a,10,tmp,24,38/
11 |GBHTF| 21,9b,17,9a,9d,10,tmp,38, MCN/

12 |GLKTC| 21,11,9b,30,17,9a,9d,10,tmp,MCN/

13 | JLDFF | 21,9e,7b,11,30,10,tmp,38, MCN/

14 |LDCKC| 5,8a,99,1'7,9d,10,tmp,MCN/

15 |LLGTB| 5,11,9b,9d,30,17/

16 |LPPTB| 5,7b,11,8a,99,9a,9d,10,tmp/

17 |LRBPD| 5,11,6,99,9a,10,tmp,38/

18 [MCCPB| 5,7b,99,17,9a,10,tmp/

19 |[PMTTD| 5,9e,7b,11,36,9b,30,17,9a,9d,10,tmp,38/
20 |QRDTB| 5,21,11,6,99,30,9a,9d,10,tmp/

21 |RKHTB| 5,21,7b,6,8a,99,9b,17,9a,9d,10,tmp/

22 |RKKJB| 5,21,7b,6,8a,99,9b,30,17,9d,10/

23 |RKKSB| 5,21,7b,11,36,tmp/

24 |SCTTD| 5,21,7b,93,36,9b,30,17,38, MCN/

25 |SCTTF| 5,21,7b,9a,36,9b,30,17,9a,9d,tmp,38, MCN/
26 | SUKKB| 5,21,9e,6,8a,9b,17,30,9d,10,tmp/

27 |SPQKL| 5,21,9e,11,8a,99,36,9b,9d,10,tmp,24/

28 |TBMTB| 5,21,9e,7b,36,17,9a,9d,10,tmp/

;x;;'_\;;‘-l\’;‘-l\’;'_\'_\'\];;'_\'_n%;;'_\;;'_\;x'_\;x'\]

g_\m.:;m_\_\ww_\mmm_\_\_\_\ww_\_\.l;_\_\_\(,)_\_\_\_\_\_\_\4;03_\_\@_\_\09

29 |TBTKC| 5,21,9e,7b,36,9b,30,17,9d,10,tmp,MCN/ 2.35
30 |TDBBB| 5,21,9e,7b,8a/ 7
31 |TFSLM| 5,21,9e,7b,8a,9G,36,9b,30,9a,24, MCN/ 2.35
32 |TGPLB| 5,21,9e,7b,11,6,36,17,9a/ 1.1
33 |TTBBB| 5,21,9e,7b,11,6,8a,99/ 3.52
34 |TTBBF| 5,21,7b,11,6,8a,99,99,38, MCN/ 3.52
35 |TTCTB| 5,21,9e,7b,11,6,8a,99,17,9a,9d,10,tmp/ 1.1
36 |TTDSD| 5,21,9e,7b,11,6,8a,99,30,9a,9d,10,38/ 1.1
37 |TTHBB| 5,21,7b,11,6,8a,99,9b,17/ 5.88
38 |TTHTB| 5,21,7b, 11,6,8a,99,9b,179a,9d/ 4.7
39 |TTRTR| 5,21,9e,7b,11,6,8a,99,36,9b,17,99,9d,10,tmp,24,30,MCN/ 2.35
40 |TTTTB| 5,21,7b, 11,6,8a,99,9b,36,9b,30,tmp,9a,9d,10,tmp/ 1.1
Total 100%
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Table(3) Number of isolates of Races of Puccinia graminis f. sp. tritici
collected from five governorates in Egypt in 2012/13 growing

season.
No.| Races | Garbia | Dakhlia | Minofia | Kafer | gpapia | Fotal of
Elshik isolates
1 | BBBJC 1 5 1 1 8
2 | BFBBB 1 1
3 | BFBBC 1 1
4 | BLFTC 3 3
5 | BMRTF 7 4
6 | BPGMB 1 1
7 | BTCBB 1 ) 1 6
8 | CFBBB ) 4
9 | CSTTF 1 1
10| FTTPN 1 1
11| GBHTF 1 1
12 | GLKTC 1 1
13 | JLDFF 1 1
14 | LDCKC 1 1
15| LLGTB 1 1
16 | LPPTB 2 1 3
17 | LRBPD 1 1
18 | MCCPB 1 1
19| PMTTD 1 1
20 | QRDTB a 4
21 | RKHTB 1 1
22 | RKKJB 1 1
23 | RKKSB 3 3
24 | SCTTD 3 3
25| SCTTF 1 1
26 | SJKKB 1 1
27 | SPQKL 1 1
28 | TBMTB 1 1
29 | TBTKC 2 2
30 | TDBBB 3 1 2 6
31 | TFSLM 2 2
32 | TGPLB 1 1
33 | TTBBB 3 3
34 | TTBBF 3 3
35| TTCTB 1 1
36 | TTDSD 1 1
37 | TTHBB 5 5
38 | TTHTB 4 4
39 | TTRTR 2 2
40 | TTTTB 1 1
Total 25 19 13 16 12 85

1278



J. Plant Prot. and Path., Mansoura Univ., Vol. 6 (9), September, 2015

Kafr-E sheikh
Dakahlia

]
L]
M eno fia [
=
=

- Sharqiya

4 ) Gharbiya
o

GBHTF RKKSB
JLDFF SCTTF
LDCKC SJKKB
LRBPD

SPQKL

BBBJC cSTTF

BLFTC
BFBBC MCCPB

Figure (1). Map of Egypt showing wheat stem rust survey districts in five
governorates.

To study the similarity between the identified races from five
governorates  cluster analysis were don. Data in Figure (2), reveled that,
these races were divided to A and B group with similarity a bout 31.10%,
where A (Kafer Elshaik) and B the rest governorates. The highest similarity
were observed between the identified races from Sharkia and Menofia
(about53% ).

Simnila rity

A 2
Kafer Elshaik
Daka hlia

B Sharkia

I Menofia
Sarbia
31.10 S54.07 7703 100.00

Figure (2). Dendrogarme between the identified races and the tested
governorates and race groups.
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Effectiveness of stem rust resistance gene(s) (Sr,s) at seedling stage.

It was evident that the majority of the resistance genes were found
ineffective against most of the isolates tested in this study, Data in (Table
4) reveled that Sr31 is completely resistant to all races of Puccinia graminis f.
sp. tritici which gave 100% efficacy followed by Sr24 (89.5%). Meanwhile,
Sr38,36 and SrMCN posses a good level of resistance their efficacy were
(77.7, 75.3 and 70.6%) efficacy. On the other hand 10 stem rust resistant
genes were intermediate. The lowest Sr genes at this study were Sr9g and
Sr5. El-Daoudi et al. (1995), McVey et al. (1997), Singh et al. (2008) and
Moussa et al. (2013). Concluded that there were many genes posses
resistant to stem rust fungus at seedling stage and some of them resistant at
adult stage whereas a little number posses resistance at the two stages.

Table (4). Efficacy (%) of 20 Sr’s evaluated against 85 isolates of P.g.t in

Egypt during 2012/2013
, No. of Efficac
No.| Srs Low infection type High infection type Total % Y
1 5 30 55 85 35.3
2 21 35 50 85 41.2
3 e 44 41 85 51.8
4 7b 36 49 85 424
5 11 38 46 85 55.9
6 6 46 38 85 55.3
7 8a 31 54 85 36.5
8 99 25 60 85 29.5
9 36 64 21 85 75.3
10 9%b 50 35 85 58.9
11 30 54 31 85 63.6
12 17 41 44 85 48.2
13 9a 44 41 85 51.2
14 9d 37 48 85 43.6
15 10 33 52 85 38.9
16 | Tmp 45 40 85 53
17 24 76 9 85 89.5
18| 31 85 0 85
19 38 66 19 85 77.7
20 | MCN 60 25 85 70.6

Regarding these data Sr31, Sr24, Sr38,Sr36 and SrMCN proved to be
the most resistant genes during this study which gave efficacy%
(100,89.5,77.7,75.3 and 70.6 respectively). This confirms the report of
( Roelfs et al., 1992), that stated this gene is amongst the effective genes,
which have an adequate and some immediate values to almost all races in
the world. Thus, use of effective Sr genes such as Sr371 and Sr24 in single
cultivar through gene pyramiding (breeding) has paramount importance as
the additive effects of several genes offer the cultivar a wider base stem rust
resistance along with periodic race survey. On the other hand Sr9g, Sr5,
Sr8a and Sr10 were the ineffective genes against the tested races. The rest
stem rust resistant genes in between (29.5-63.6%). Youssef et al., (2012) and
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Abou-Zeid et al. (2014). Reported that Srs i.e. Sr31, Sr33+5, Sr29+9g and
Sr35 was the most effective genes against most of stem rust races.
However, the ineffective genes were Srs: PL, WLD, 6, DP,, 9e, 17, 8a and
8b.Abebe et al. (2012) and Abou-Zeid et al. (2014).Found that most of the
genes possessed by the differentials were non effective against the tested
isolates except Sr24 and Sr Tmp were effective in 100 and 90% respectively.
In contrast, SrMcN and Sr9b were non effective to 96.9 and 93.8% of the
tested isolates.

REFERENCES

Abebe, T.; Woldeab, G. and Dawit, W. (2012). Analysis of pathogen virulence
of wheat stem rust and cultivar reaction to virulent races in Tigray,
Ethiopia African Journal of Plant Science. 6(9): 244-250.

Abou-Zeid, M.A.; Olfat M. Moussa; Mona M. Ragab and S. Sherif (2014)
Virulance of Puccina graminis f. sp. tritici and postulated resistance
genes for stem rust in ten wheat varieties in Egypt. International
Journal of Plant & Soil Science, 3(6): 671-684

Barcellos, A.L., A. P. Roelfs and M.I.B. de Moraes-Fernands (2000).
Inheritance of adult plant leaf rust resistance in the Brazilian cultivars
Toropi. Plant Dis. 84:90-93.

Brennan JP and Murray GM( 1988). Australian wheat diseases — assessing
their economic importance. Agricultural Science New Series 1, 26-35.

El-Daoudi, Y.H.; Mamluk, O.F.; Abu EI-Naga, S.A.; Ahmed,M.S.; Bekele, E.;
Nabila, A. EI-Sherif and Khalifa,M.O. (1995). Virulence survey of
Puccinia graminis f.sp. tritici and genes conferring resistance to wheat
stem rust in the Nile Valley countries, Yemen and Syria during 1992/93
and 1993/94. Egypt. J. Appl. Sci., 11 (3): 90-110.

El-Shamy, M.M.,; Minaas, A. Salam and Abd El-Kader,M.H.(2011). Effect of
sowing density of some susceptible bread wheat cultivars on tolerance
to leaf rust disease. Zagazig J.Agric.,Res., Vol.38 No. (2).

Green, G.J. (1965). Stem rust of wheat, barley and rye in Canada in 1964.
Can. Plant Dis. Suv., 45, 23.

Hermas, A. Gamalat, (2003). Further studies on stem rust disease of wheat in
Egypt. Ph. D. Thesis, in Plant Pathology Faculty of Agriculture, Cairo
Univ.,119p.

Jin, Y.; Szabo, L.J.; Pretorius, Z.A.; Singh, R.P.; Ward, R.,and Fetch, T.J.
(2008). Detection of virulence to resistance gene Sr24 within race
TTKS of Pucciniagraminis f. sp. tritici. Plant Dis., 92:923-926.

Manninger, K.; Sosz, M.C.; Falusi, J. and Mesterhazy, A. (1998). Postulation
of resistance genes to wheat stem rust in winter wheat genotypes from
Szeged. Acta Phytopathologica Entomologica., 33:37-42.

McVey, D.V.; Long, D.L. and Roberts, J.J. (1997). Races of Puccinia graminis
in the United States during 1995. Plant Dis., 80(3):306-310.

Mohamed A. Abou-Zeid(2013).Pathological and molecular studies on stem
rust of wheat . Ph.D. Thesis, in Plant Pathology Faculty of Agriculture,
Cairo Univ., 119p.

1281



Hasan, M.A and M. Abou-Zeid

Mousa, M.M.; Najeeb, M.A.; Boulot, O.A. and Youssef, W.A.(2004). Probable
genes for stem rust resistance in some Egyptian wheat varieties.
Egypt. J. Appl. Sci., 19:151-163

Moussa O.M.; Mona M. Ragab; S. Sherif and Abou-Zeid M. A. (2013)
Response of ten Egyptian Wheat cultivars to infection by stem rust and
postulation of resistance genes. Egypt. J. Phytopathol. 41 (2): 99-111.

Nazim, M.S.; Awad, M.A.; Boulot, O.A.; Abu EIl-Naga, S.A.and Abdel Hamid,
I. (2001). Durable resistance to stem rust in some Egyptian wheat
cultivars. Mun. J. Agric. Res., 26(6):1485-1499.

Olivera, P.D.; Jin Y.; Badebo, A.; Goates, B.; Bockelman,H.E. and Xu, S.
(2012) Resistance to TTKSK in durum 214(Triticum turgidum ssp.
durum) and emmer (Triticum turgidum ssp. dicoccum) wheat. 9th
Intern. wheat conf..St. Minnesota, U.S.A., 181p.

Roelfs, A.P. and Martens, J.W. (1988). An international system of
nomenclature for Puccinia graminis f. sp. tritici. Phytopath., 78(5):526-
533.

Roelfs, A.P.; Singh, R.P. and Saari, E.E. (1992). Rust diseases of wheat:
concepts and methods of disease management. CIMMYT, Mexico,
D.F.

Singh, D.; Park R.F.; McIntosh, R.A. and Bariana, H.S.(2008)
characterization ofstem rust and stripe rust seedling resistance genes
in selected wheat cultivars from the united kingdom Journal of Plant
Pathology 90 (3):553-562.

Singh, R.P., Hodson D.P.; Jin, Y.; Huerta-Espino, J.; Kinyua, M.G.; Wanyera
R.;Njau, P. and Ward, R.W. (2006) Current status, likely migration and
strategies to mitigate the threat to wheat production from race Ug99
(TTKS) of stem rust pathogen. CAB Reviews: Perspectives Agriculture,
Veterinary Science, Nutrition and Natural Resources 54: 13.

Stakman, E.C.; D.M. Stewart and W.Q. Loegering (1962). Identification of
physiological races of Puccinia graminis var. tritici USDA-ARS. Bull,
E617. U.S. Govt. Print Office, Washington DC.

Teklay Abebe., Woubit D., Getaneh W.( 2013). Physiological races and
virulence diversity of Puccinia graminis Pers.f.sp. Tritici Eriks.&E.
Henn. On wheat in Tigary region of Ethiopia. ESci J. Plant Pathol. 02
(01) 2013. 01-07.

Wamishe Y.A., and E.A.Milus (2004). Seedling resistance genes to leaf rust
in winter wheat. Plant Dis. 88:136-146.

Youssef, LA.M. ; Gamalat A. Hermas ; Doaa R. EI-Naggar and Nabila A. EI-
Sherif (2012).Virulence of Puccinia graminis f.sp.tritici and postulated
resistance genes for stem rust in thirteen wheat cultivars during
2008/2009 growing seasons in Egypt. Egypt . J. of Appl. Sci., 27 (11)
2012.

1282



J. Plant Prot. and Path., Mansoura Univ., Vol. 6 (9), September, 2015

o ol B ALl Jaa el A sall B ARl L g il g A ol geadl) DL
V~\Y’\Y~\\’ eﬁu\’A)ﬂA

L5 alal)l e dana 5 s AN 8 dana

= 5mall - e 5N &gl 3S pa — Ll () seal gy gan - mall) ) el gy anid
pan

e el (8 Gl Taca ladl A o) gl VDL Cay o Caagy Al Jall o2a oy o)
Ore i el 138 e il deriiiall cilipal) 3L sl ) ALY duca yall 508 b g il
(48 n2) 5 el i€ 5 4 giall s Aleill s A 5al) (oo s llilae uad (8 (5 sindl jemal) A
ol ase ) )3l &gl Aoy Aaliall & gually 4l al) 038 Caaip YoV T/Y VY ange DA
Al Al caas cliladl (e Lgran a8 G Cligall (e Bladl aa b e alDles A iy yi a3
4 el YA (i e (%) 1L1SE FSY) il TDBBB bkl f il Camaa )
S Je (%AANe, %VYY.E ) SE4ws TTHBB, TTHTB « de i 4 jall dailas
Of i) Cona sl LeS (%V) Adedall ddailan & )5S 3T BTCBB Albudl cuilS Laiy
SV (5 st Ao S5 IV 4 4 siall Aladlas O je (e 4 jeall BBBJC 4l
) Al YL Caend %) )5S Ay dul el caad cillailaa Guedl) (e 4d jaall
e giall G o) i) Camm s LS 96T ) Aty 4l a3 s e A B (e sena
i) Ll Hladiu) (b a3 (ras %A.0 Sr 24 o le s LS JSYI S %Y+ 2 Sr 31
e (o e 2 dainnall de glial) dia Lgithae ] 83 50S dpan) Al adll Cilial 8 Lol
e A )

1283



