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ABSTRACT

The identification of standard physioiogic races and pathotypes of wheat
leaf rust fungus during 2004/2005 growing season showed the presence of 10
standard physiologic races of Puccini inticina Eriks. These races comprised 18
pathotypes. The more frequent races was No. 208 {30%), followed by race 188 and
race 210 for each (15%). The least races were i.e. race 57, 184, 108, 140, 187 and
201 each of one represented by (5%). The rest race was No. 56 represented by 10%.
Pathotype PSTT was the most frequent. Furthermore, the most effective ieaf rust
resistance genes were i.e. Lr35 (100%), Lr37 (100%), 39 (95%), 45 (90%), 36 (85%)
and 2a {80%). On the other hand, the highest virulence were recorded with Lr10, 21,
13, 22a, 22 b, 44, 46 and B each of represented by (100%]). Leaf rust resistance
gene(s) probably in 13 wheat cultivars matching 31 leaf rust monogenic lines against
20 pathotypes, showed probable the presence of Lr14 a in Giza164; Lr's 9 and 16 in
Sids11; Lr's 9, 16, 26, 144, 19 and 32 in Sakha 94; Lr's 3, 9, 16, 11, 26 and 32 in
Giza170. The cultivar Gemmeiza$9 postulated have 13 genes, Gemmeiza10 probable
have 11 genes and Gemmeiza7 postulated have 9 genes. On the other hand, the
rest of cultivars, postulated lack their genes. These resuits will remain an integral
part of resistance breeding program and studies concerning the epidemiology and
evolution of virulence in the leaf rust pathogen populations.

INTRODUCTION

Wheat is the most important food cereal crop in Egypt and all over
the world. In Egypt, wheat rusts are the most common and dangerous
diseases on wheat plants. Leaf rust in parlicular was the cause of eliminating
and discarding many wheat cultivars in Egypt, because of their susceptibility
under field conditions. Moreover, it has a wide spread on most of the
susceptible commercial wheat cultivars grown under Egyptian condition.
Generally, infection might be increased in the late sowing causing high
losses in grain yield which reached about 23% on seme cultivars (Nazime ef
al., 1983). To increase leaf rust resistance, breeders attempt to incorporate
more than one of these genes in the local cultivars to face the dynamic
nature of causal organisms (Roelfs, 1988). These genes gave us the major
important to facilitate the development and improvement of resistance
cultivars to manage leaf rust (McVey and Long, 1993). However (Flor, 1955)
was the first to use gene postulation method while, it was deveioped to be
used in rust diseases of small grain (Statler, 1984 and Modawi ef af., 1985).

The main objective of the present work is to identify standard
differential races and pathotypes of wheat leaf rust collected from three
North Governorates were i.e. Dakhalya, Kafr EI-Sheikh and Damietta during
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2004/25005 growing seascn and fo detected probable present genes for eaf
rust resistant in 13 Egyptian commercial wheat germplasm under
greenhouse conditions at seedling stage.

MATERIALS AND METHODS

Infected leaf rust materials were collected during 2004/2005 from
both wheat commercial fields and trap nurseries grown in north Governarates
i.e. Kafr Ei-Sheikh, Damietia and Dakahlia. The collected samples were kept
at room temperature (18-24°C) overnight to be dried off then the samples
were kept in glassine envelopes (8 x 15 cm) and stored in the refrigerator at
2-5°C. These samples were purified and multiplied on the susceplible check
vaneties i.e. Thatcher and/or Giza139.

Wheat leaf rust near-isogenic lines (NIL's) listed in Table (1) were
used throughout this study. The source of the (NIL's} was the germplasm unit
International Maize and Wheat improvement Center (CIMMYT), while the
Egyptian commercial wheat varieties were kindly supported by wheat
breeding research section (ARC).

Either of the tested cuitivars or (NIL's} were sown in 6 cm. diam,

plastic pots filled with peetmoss , periite and verniculite, in a specific
greenhouse to avoid any contamination. {rrigation, fertiiization etc. were
performed according to the technique recommendation followed in this
regard.
Rust inoculation technique: The rubbing technique was used for
inoculation, in which a single pustuie was multiplied on the susceptible check
vapieties, then rubbed on the sets of differential varieties, Near [sogenic
Lines (NIL's) and Egyptian commercial wheat varieties. Then, the inoculated
seedling were incubated in dew chambers at (18-20°C) in darkness for 24
hours, and transferred to the permanent benches in the greenhouse for 15
days in which the day light is available and temperature ranged between 15-
25°C. After 15 days of inoculation, seedlings were prepared for score of
_infection type (Stakman ef al,, 1962).

Race identification was performed according to the traditionai
method adapted by the infection type (Mains and Jackson, 1926}, in which O
= {No visible symptoms on the leaf) 0; hypersensitive necrosis) 1 = {minute
uredinia surrounded necrotic area), 2 (medium uredinia surrounded by
necrotic or chlorotic area), 3(large uredinia surrounded by chlorotic area).
4(large uredinia without any chlorosis or necrosis are) and X (resistant and
susceptible reaction are present together on the ieaf blade).

The data were transmitted to L (R) or H (8}, since 0, 0, 1 and 2 are
considered resistance or low reaction, while 3, 4 and X are considered
susceptible or high reaction.

The recent race nomenciature system:

In the present system, two sets of differentials were used. The
traditionai one as previously mentioned by Mains and Jackson {1926). The
other set adapted by Long and Kolmer (1988) included 16 differential hosi
each with single gene of leaf rust resistance i.e. in 4 subset, 1 included (Lr1,
2a, 2c, 3), 2 (9, 16, 24, 26), 3(3Ka, 11, 17, 30), and 4 (10, 18, 21 and 2b).
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Table (1): The tested near isogenic liens (NIL's). _
No. | Lrgene | Genome location | Origin of seed resources Linkage
1 1 - Malakof
2 2a 5D Webster
3 2¢ 20S Brivit
4 3a 6 BL Democrat
5 9 6 BL Triticum umbeliufatum
6 16 2BS exchange To Sr23
7 24 3DL A. elongatum To Sr24
8 26 1BL Imperial rye To Sr31, yrg
9 3ka 6BL Klien Aniversario
10 11 2A Hussar
11 17 2 AS Klien lucko
12 30 4 BL Terenzio
13 10 1AS Lee
14 18 5BL T. timophewvi
15 21 1DL T. tauchii
16 2b 20Ss Carina
17 14 b 7BL Bowie
18 15 208 Kenya 1-12 E
19 36 6 BS T. speitoides
20 42 1D
21 3bg 6 BL Bag
22 12 4B8S Exchange
23 13 2BS Frontana
24 14 a 7 BL Hope
25 19 7 DL Agropyron elongatum Sr 25
26 22a 208 Thatcher
27 22b 2DS T. tauchii
28 23 28BS Gabo
29 25 4 AB Rosen rye
30 27 3BS Gatcher To Sr2
31 28 4BL T. speltoide
32 29 7DS A. elongatum
33 32 3D T. tauchii
34 33 1BL P| 584-58 To Lr44
35 34 7D Ternzio
36 35 28 T. speftoides
37 37 2 AS T ventrecocsa To Yr 17
38 38 2 AL A?
39 39+ 2Ds intermedium
40 40+ 10 T. tauchii
41 41 10 T. tauchii
42 43 10+ T. tauchii
43 44 208 T. aestivum To Lr33
44 45 1BL R&e
45 46 2 A8 Pavon 76
23 137 15%' T. speltoides
T. tauchii

* Lr39 = Lrd1, Lr40 = Lr21, Lr43 is not a unique gene, germplasm line had Lr21 and Lr39
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The subsets are indicated in Table (2). The traditional inocuiation
techniques, purification and race identification were above mentioned
elsewhere.

The Lr's differential hosts are placed in sets of four and a letter is
assigned to each of the 16 possible combination i.e. 2° of the interaction.
The letters B through T minus vowels are used to the identified races. The
resultant reactions were matched to those in the table aiming to reach the
modem nomenclature system according the similarity with the differential
hosts.

Table (2):Code (Pt} for the 16 North American differential hosts for
Puccinia triticina.

Infection types produced on near isogenic lines tLr's
Host set 1: 1 2a 2¢ 3
Pt. Host set 2: 9 16 24 26
code® | Host set 3: 3ka 11 17 30
Host set 4: B 10 14 a 18
B L L L L
C L L L H
D L L H L
F L L H H
G L H L L
H L H L H
J o] L H H L
K L H H H
L H L L L
M H L L H
N H L H L
P H L H H
Q H H L L
R H H L H
S H H H L
T H H H H

Long and Kolmer 1989 L = Low infection type H : High infection type.

® Pt code consists of the designation for set 1 followed by that for set 2, etc.

Gene postulation in certain Egyptian wheat varieties against leaf rust at
seedling stage:

Thirteen local genotypes and 31 leaf rust near-isogenic lines were
tested for leaf rust resistance using 20 pathotypes of leaf rust (Puccinia
triticing) from collected rusted samples of 2004/2005.

All plant materials were grown in plastic posts, with 10 cm diam.
Each pot contained four varieties in each corner clockwise. Inoculation and
incubation procedures were carried out according to methods adapted by,
(Stakman ef al., 1962). Rust reaction was recorded on the first leaf 22 days
after sowing. Rust data were scored as previously mentioned elsewhere.

Genes were postulated according to the method of (Statler, 1984) in
which, the absence of L: H or H: L reactions between the tested host (B) and
the known gene host (A), indicated the presence of such gene(s) in the
tested host exhibited the symbol (-0). On the other hand, when host B proved
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to have H (High infection type) versus L (low infection type) in host A, this
behaviour would indicated that the absence of such gene in host B = (). The
presence L (in host B): H (in host A) indicated the presence of such gene in
host (B) and it may have another ones = (0). The presence of pathotypes
having H: L and L: H in the comparison indicates that either of hosts did not
have the same gene = (0).

Host B {unknown)

Resistant Susceptibie
Host A Resistant LIT: LIT LIT: HIT
(known) Susceptible HIT: LIT HIT: LIT
RESULTS

Virulence formula and their frequency {%]):

Data presented in Table (3) indicated the virulence formuiae of 10
tested races and their frequency. These data demonstrated the presence of
20 virulence formula No. 1, 14, 2, 9, 16 and 19 which considered the more
virulent ones. On the other hand, the formuia of leaf rust no. 13, 17 and 20
are considered less virulent. The rest of the formula of leaf rust lied in
between. Most of the less virulent formula were comprised in physiologic
race 209 and 210, however, the more virulent ones were races 56, 209 and
210.

Table (3):Avirulencelvirulence formula of leaf rust pathotypes
identified in Egypt in 2004/200S.

Pathotypes |Avirulencelvirulence formula Frequency
EL-56-1 136, 3bg, 25, 35, 37, 38, 39, 43, 45/ 10%
EL-56-2 [2a, 26, 36, 3bg, 23, 25, 34, 35, 37, 43, 45/ 10%
EL-57-3 1, 2a, 24, 18, 36, 3bg, 14 a. 25, 35, 37, 39, 43, 45/ 5%

a.
EL-84-4 2a, 26, 30, 15, 36. 23, 35, 37, 38, 39, 43, 45/ 5%
[EL-108-5 Ra, 24, 26, 3ka, 17, 36, 12, 33, 35, 37, 39, 43/ 5%
EL-140-6 1,23, 24, 26, 36, 3bg, 23, 25, 27, 34 5%
EL-187-7 Pc, 18, 14b, 15, 3bg, 29, 35, 37, 38, 39, 45, 47/ 5%
EL-188-8 1. 2a, 26, 36, 3 bg, 23, 34, 35, 37, 38, 39, 45/
EL-188-9 2a, 2¢, 26, 36, 3bg, 23, 34, 35, 37, 38, 39/ 15%
23,25 37

Bl
0
w
[~
8
&

EL-188-10 D4, 17, 18, 3bg, 23, 25, 33, 34, 35, 37, 39, 40, 43, 45/
EL-201-11__ 1. 2a, 3, 24, 26, 11,36, 3bg, 23, 34, 35, 37, 39, 45/ 5%
EL-209-12__ |1 2a, 15, 36, 32, 34, 35, 37, 38, 39, 43, 45/
EL-200-13__|1. 24, 26, 30, 36, 42, 360, 23, 25, 34, 35, 37, 38, 39, 43, 45, 47
EL-209-14  [2a, 24, 25_34. 35 37,38, 30, 43, 45/
EL-209-15__ Pa_24, 26, 36, 3bg, 23, 34, 35, 37, 39, 43, 45/ 30%
EL-209-16__ D6_2b_36, 23,25, 34, 35, 37, 39, 43, 45/
EL-209-17 gg. 3, 9, 16, 26, 3Ka, 30, 36, 36g, 12, 23, 25, 28, 29, 34, 35, 37, 38,
45/

EL-210-18__ Pa, 26. 36, 3bg, 23,25, 29, 34, 35, 37, 38, 39, 43, 45_47/
EL-210-19__Pa, 26, 36, 3bg, 23, 35, 37, 38, 39, 43, 45/ 15%
EL-210-20  [2a, 24, 26, 30, 15, 36, 42, 3bg, 19, 23, 45, 28, 29, 34, 35, 37, 38, 39,

41,43, 45/

EL = Egyptian leaf rust races

The Lr's on the left side of the slash were written however those on
the right were neglected.
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Leaf rust resistance gene efficacy %:

Data presented in Table (4) revealed the efficacy of leaf rust
resistance genes in controlling urediospore population in North Governorates
during 2004/2005. These data indicated that the highest efficacy in
controlling leaf rust was recorded with Lr's i.e. 35, 37, 39, 45, 36 and 2a. On
the other hand, high virulent ratio were showed with Lr's 10, 21, 13, 22a, 22
b, 44, 46, B, 9, 16, 11, 2b, 14 b, 14a, 19, 27, 32, 40 and 41. The rest of the
leaf rust monogenic liens lied in between.

Table (4):Frequency of virulence Puccinia triticina pathotypes against
47 near-isogenic lines from leaf rust resistance samples
collected in 2004/2005.

~elSglsg| %= ol B¢ | sy |3
1o |sEE|2E| 38 23] .|, |sE8| 2L | 383t
S| E 3813851 =% o2 9| £ .S 5 3z 2 =2 €3
2| S| gE2| 52| %8| 32 |2 | 5|85 52| 52| 3%

a3 %% 9% | &3 38| °% | g% | 3

< se Za| b o g Za (=@
11t 6 14 20 30 25 jLr1g 1 19 20 5
2{2a| 16 | 4 | 20 | 80 |26|22af - 20 20 -
3l2¢] 2 18 | 20 10 |27 |2b6] - 20 20 -
a3 | 2 18 | 20 | 10 |28({23] 14 6 20 | 7
59| 1 19 | 20 s |2|2s]| 10 10 20 | so
6|16 1 19 | 20 5 f30]27| 18 19 | 5
7l2a] o 1 {20 | a |31f28| 2 17 19 | 10
8l26| 14 | 6 | 20| 70 J32|20f 4 16 20 | 20
9|3kl 2 18 | 20 | 10 [33|32| 1 19 20 5
w011 1 19 | 20 s |3a|33| 2 18 20 | 10
1|17 2 18 | 20| 10 [35{3a] 14 6 20 | 70
12/ 30| 4 16 | 20 | 20 |3|35| 20 . 20 | 100
3] 10| - 20 | 2 - || 2 . 20 | 100
1418] 3 17 | 20 | 15 f[3sf3s]| 12 8 20 | 70
15021 - 20 | 20 - l39)3| 19 1 20 | o
18)2bf 1 19 | 20 s ||| 1 18 19 5
17{14b| 1 19 | 20 5 f4 |41] 1 18 19 | 5
1B815] 4 16 | 20 | 20 |42|43| 14 5 19 | 70
19 36 | 17 3 | 20 | 8 |43 4 19 19 -
20f42| 2 18 | 20| 10 aalas5| 18 1 19 | 90
21|3bg| 15 s | 20| 75 |45 4 20 20
2{12| 2 18 [ 20 | 10 a6 |a7| 3 17 20 | 15
23l13] - 20 | 20 - |48 20 20
24| 14a| 1 19 1 2| &

Finally, races 201, 140, 57, 187 and 84 represented by 5% for each.
They inciuded (DQPT, FQTT, FRTP, RTTP and PSST), respectively.

For the performance of gene postulation a matching between 20
commercial wheat varieties and 47 ieaf rust near-isogenic lines against 20
leaf rust isolates was studied. The infection type (low = L and High = H)
produced of rust reaction. The near-isogenic lines 10, 21, 13, 22a, 22 b, 27,
28, 35, 37, 40, 41, 43, 44, 45, 46 and LrB were omitted because of high
infection type with Lr10, 21, 13, 22a, 22 b, 44, 46 and B, while L35, 37 and
45 was low infection type. On the other hand, 28, 40, 41 and 43 were absent
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to rust reaction by one isolate. As well as, Egyptian commercial wheat
varieties i.e. Sakha8, Sakhat9, Sakha93, Sids6, Sids7 and Triticun spelta
saharensis were omitted because the reaction was high infection except
Sakha8 was omitted due to its absent of rust reaction with one pathotype.

Table (5):Infection types produced by selected pathotypes of Puccinia

triticina Pt isolated from North Governorates of Egypt
against leaf rust resistance genes and differential sets
samples under greenhouse conditions at seedling stage in
2004/2008.

Ne.| Pt Lr genes sets [
code | 1 [2a(2c| 39 [16]24[26 [3ka[11] 47 [36 [t0]18]21]2b |

1 DQPT | L |[*L[™H] L L (L L 201
2 FQTT L L L L 140
3 PSTT L L 56
4 | RRTP )L | L L L 57
5 FSTT L|L L 168
6§ [ FFrT fL (L 209
7 FQST L L L L L 208
8 | RTTP L L 187
9 PSST L L L 84
10 | PRTT L L 209
11 TI7T 56
12 | PQHT L L L L L 108
13 | POTT L L 209
14 )} TSTS L L | 209
15 | MSTT L]L L 188
16 | PSTT L L 210
17 | PSTT L L 210
18 | NOJT L Llu]u Lt L 209
19 | PQST L Lt L L 210

| z0 | TRRP I [ L L | L 188

o Previous designation according to Mains and Jackson, 1926

b High infection type (H) L ow infection type (L}

Table (6):Wheat leaf rust physiological races identified from 20

z
o

pathotypes of Puccinia triticina and their frequency (%) in

North Governorate of Egypt in 2004/2005.

DO~ Dh B G-

[ —

Physiologic races No. of pathotypes” Frequency (%}
5

BaFT
FQST
FQTT
FRTP
ESTT
FTTT
MSTT
NDJT
PQHT
PQST
PQTT
PRTT
PSST
PSTT
RTTP
TRRP
T8TS
TTTT

PSRN X Y SO G U O G (N QT RS

r——'F
-
Smmmmammmmmmmmmmmm
=

)

Tolal 20

* The number of pathotypes within each physiologic races
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Data presented in (Table 7) showed that low infection type: High
infection type (LIT: HIT) of 31 near-iscgenic lines of leaf rust and 13
commercial wheat varieties against 20 physiologic races of Puccinia triticina.
Several of the comparisons had cultures with a LIT on the near-isogenic
lines and a HIT on the host. This demonstrated the absence of that Lr gene
in the host. Examples are those cultivars and near-isogenic lines with a
comparison type + in Table (7) e.g. Giza164 compared to Lri. From this
demonstrated that Giza164 does not have genes listed in Table (7) other
than Lr14a. Absence of cultures in LIT: HIT {Category ©) comparison indicate
the Lr gene could be present in the cultivar listed in Table 7. Lack of cuitures
in the LIT: HIT category in comparisons of Lr9, LR16 and LR14a with
cultivars indicated that some of the cultivars studied have Lr9, Lr16 and
Lri4a (Table 7).

1he cultivar that were hypothesized to have Lrd, Lr16 and Lri4a by
this method can be aenerally grouped together as sharing a commeon genes
(Tables 7, 7a, 7b and 8). Comparison type o: Many of the cultivars probably
have Lr9, Lr16 and Lri14a as indicated by the absence of cultures in LIT: HIT
category in comparisons with these three near-isogenic lines .

Data presented in Table (7a) showed comparison between 31
monogenic liens of leaf rust (Lr's) and 13 Egyptian commercial wheat
varieties against 20 physiologic races of Puccinia triticina.

Data showed that the cultivars Gemmeizad, Gemmeizal0 and
Gemmeiza? probably have 13, 11 and 9 Lr's genes respectively were i.e.
Lr's, 3, 9, 16, 3ka, 11, 26, 14b, 42, 12, 14a, 19, 29 and 47; 9, 16, 3ka, 17, 26,
42, 12, 14a, 19, 32 and 33; and 3, 9, 16, 3Ka, 11, 17, 12, 14a and 33
respeclively.

Giza170 probable has Lr genes i.e. Lr's 3, 9, 16, 11, 2b and 32; while
Sakha84 has Lr9, 16, 2b, 14a, 19 and 32, respectively.

The two wheat varieties Sids11 and Giza164 probably have two and
one Lr genes were i.e. L9, Lr16; and Lr14a, respectively.

On the other hand, Giza160, Giza168, Sakha61, Sids1, Sids9 and
Sids10 lack the tested resistance genes,

Data presented in (Table 7b) showed the probable resistance genes
for leaf rust near-isogenic lines in some Egyptian commercial wheat
varieties at seedling stage. Data showed that Lr9, Lr16 and Lr14a were the
most frequency near-isogenic lines .

Data presented in Table (8) show the cammon gene amongst the
Egyptian commercial wheat cultivars.

Comparison LIT: HIT indicated that the two cultivars compared share
a common gene. Several of the cultivars have at least one gene in common
as indicted by a iack of cultivars in LIT: HIT or HIT: LIT categories in
comparisons among cultivars. Cultivar Sids11 probably carried at least one
gene far leaf rust resistance found in either of tested varieties i.e. Giza170,
Gemmeiza7, Gemmeizad, Gemmeizal0 or Sakha94 this common gene
probably L9 or Lr16 (Table 7, 7a and 8).
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Table (7a):Probable resistance genes for leaf rust near-isogenic lines
in some Egyptian commercial wheat varieties at Seedling
stage in 2004/2005.

No. | Commercial Probable Lr's* genes
varieties

1 |Giza160 -

2 [|Giza164 14 a,

3 [Giza168 -

4 Giza170 3,9, 16, 11, 26 and 32

5 emmeiza7 3,9 16, 3ka, 11, 17, 12, 14a and 33

6 Gemmeiza9 3,9, 16, 3ka, 11, 26, 14b, 42, 12, 14a, 19, 29 and 47
7 |Gemmeizal0 9, 16, 3ka, 17, 26, 42, 12, 14a, 19, 32 and 33,

| 8 lsakha6t -

9 [Sakha%94 9, 16, 2b, 14a, 19 and 32

10 (Sids1 -

11 (Sids9 -

12 [Sids10 -

13 Sids11 9 and 16

* Lr's = Leaf rust resistance genes.

Table (7b):The frequency of identified Lr's genes within Egyptian
commercial wheat varieties at seedling stage in 2004/2005.

No. Lr's® genes No. of varieties carrying Lr gene Frequency %
1 Lrt o] -
2 2a 0 -
3 2c 0 -
4 3 3 15%
5 9 6 30%
6 16 6 30%
7 24 0 -
8 26 0 -
9 Jka 3 15%
10 11 3 15% -
11 17 2 10%
12 30 0 -
13 18 0 -
14 2b 4 20%
15 14b 1 5%
16 15 0 -
17 36 0 -
18 42 2 10%
19 3bg 0 -
20 12 3 15%
21 14a S 25%
22 19 3 15%
23 23 0 -
24 25 0 -
25 29 1 5%
26 32 3 15%
27 33 2 10%
28 34 0 -
29 38 0 -
30 39 0 -
Kl 47 1 5%
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Varity Sakha94 probably has at least one gene for leaf rust
resistance found in either of Giza160, Sakha51, Sids9, Sids10 and Sids11
this common gene is probably Lr9, Lr16, Lr2b, Lr14a, Lr19 or Lr32. Cultivar
Gemmeiza10 probably has at least one gene for leaf rust resistance found in
either of Sids9 and Sids11 this common gene probably Lr9, Lr16, Lr3ka, 17,
2b, 42, 12, 14a, 19, 32 or 33. Gemmeiza9 probably has at least one common
gene for resistance found in either of i.e. Giza160, Sakha61, Sids9 and
Sids11 this common gene probably was'i.e. Lr3, 9, 16, 3ka, 11, 2b, 14D, 42,
12, 14a, 19 or 29. Gemmeiza7 probably carried at least one gene for
resistance found in either of Sids9 and Sids11 this common gene probably
wasi.e., Lr3, 9, 16, 3ka, 11, 17, 12, 14a or 33

Giza170 probably carried at least one gene for leaf rust resistance
found in either of Giza160, Sids1, Sids9, Sids10 and Sids11 this common
gene probably was Lr3, 9, 16, 11, 2b or 32 (Table 7 and 8).

On the other hand, Giza164 and Giza168 probably do not have any
common gene in the tested commercial wheat varieties (Table 7 and 8).

Table (8):Comparison of 13 Egyptian commercial wheat varieties
inoculated with physiological races of Puccinia triticina on
the basis low infection type: High infection type (LIT: HIT)
involved in the tested wheat cultivars.

Cultivars |Giza1|Giza1]Giza1|Giza1{Gem.|Gem.|Gem. | Sakh |Sakh | Sids | Sids {Sids1|Sids1
60 | 64 | 68 | 70 7 9 10 | a61 | a%4 1 9 0 1
(Giza160 + [0 ] O + 0 + 0 0 + + o] +
IGiza164 + + + + + + + + + + + +
IGizal168 - + + + + + + + - + + +
Gizal170 - + + + + + + + - - - -
\Gem. 7 + + + + + + + + + - + -
Gem. 9 - + + + + + - + + - + -
iGem. 10 + + + + + + + + + - + -
ISakhat1 + + + + 0 + 0 + + + +
ISakhaS4 + + + + + + - + - . -
Sids1 + + + 0 + + + + + + + +
Sids9 + + + 0 ] 0 (] + 0 + + 0
Sids10 - + + 0 + + + + 0 4] + +
Sids11 + + + 0 0 0 0 + 0 + - +
* - =indicated that the absence of such gene in Egyptian commercial wheat variety.
*“*  + =indicated either of hosts did not have the same gene
***0 = Indicated that the presence of such gene in commercial wheat variety and it may

have another one’s.

DISCUSSION

Leaf rust disease caused by (Puccinia friticina) was the first factor in
failure of such cultivars, which was mainly due to the dynamic nature in
population of the causal organism which produces new virulences having the
ability to breakdown their resistance.

This investigation revealed the existence of 10 races of Puccinia
friticina Erik. Race 209 occupied the first rank, representing (30%) from the
total, followed by race 188 (15%), race 210 (15%) and race 56 (10%). The
rest of tested races i.e. 57, 84, 108, 140, 187 and 201 each one represented
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by (5%). Similar results were recovered by (Sherif ef al., 2002 and Najeeb et
al., 2005).

However (Nazim et al., 1976; imbaby and Ageez 1998 as well as
Sherif et al., 2002) found that race 77 was the highest frequency through the
studied seasons 1971-1975, 1996-1998 and 2001, respectively. Also, this
race was lack in the samples which were collected from Governorates i.e.
Dakhalia, Damietta and Kafr El-Sheikh are located as a front toward the
winds blown from North, bearing with a considerable quantity of primary
inocula, rust uredinospores (Abd El-Hak et al.,, 1974).

The presence of single race in certain location is relevant to the
available of the distnbution of the simultaneous cultivations of certain
cultivar(s) in such location(s). Also, this phenomenon must be noticed
subsequent growing seasons.

Similar results were recorded by (Nazim et al, 1976 and 1983,
Sherif et al., 1996 and Imbaby and Ageez, 1998).

As for the gene efficacy (%) of the tested Lr's, the obtained resuits
revealed ths presence of high efficacy which were recorded with i.e. Lr's35,
37, 39, 45, 36, 2 and 3bg which represented 100%, 100%, 95%, 90%, 85%,
80% and 75%, respectively. Similar results were recorded by (imbaby and
Ageez, 1998 and Sherif et al.. 2002) who showed that Lr's 8, 21 and 31a,-
recorded high efficacy.

The matching between the infection type of 13 tested wheat cultivars
and those of the 31 near isogenic lines (NIL's) against 20 pathotypes of
Puccinia trticina to postulate the probable resistance genes in such cultivars
were also studied.

The identification of virulence combination in Pt has been and will
remain an integral part of resistance breeding program and studies
conceming the epidemiology and evolution of virulence in the pathogen
population. The virulence combinations were designated by a four-letter code
(Long and Kolmer, 1989). The obtained resuits showed that out of 20 leaf
rust pathotypes gives 18 virulence combination. Race PSTT was the more
prevalent one and comprised 15% of the pathotypes. The rest of physiologic
races constituted only 5% of the pathotypes from wheat. The two physiologic
races i.e. PRTT and TTTT were recorded in 2003/2004 growing seasons.
Similar results were reported by Najeeb et al. (2005) who showed that out of
107 ieaf rust pathotypes gives 99 virulence combinations.

Breeding for disease resistance is considered to be the most
economic procedure for controliing leaf rust disease. It requires the
identification of the prevalent physiologic races of P. ftriticina and their
component of effective genes conferring resistance to be utilized in better
choice within the selected parents to enhance protection.

The obtained results indicated the possibility of the identification of
16 out of 31 of leaf rust resistance genes in the tested wheat varieties
against 20 leaf rust patnhotypes under greenhouse condition at seedling
stage.

The postulated genes of leaf rust near-isogenic lines within Egyptian
wheat varieties were Lr2 and Lr16 and presented in six commercial varieties.
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Lri4a was probable and found in five commercial wheat varieties frequency
with about 25%. Lr2b was postulated in presence in four commercial wheat
varieties, it was represented by about 20%.

The near-isogenic lines i.e. Lr3, Lr3 Ka, Lr11, Lr12, Lr19 and Lr32
each one was postulated its presence in three Egyptian commercial wheat
varieties, with frequency by about 15%. Lr17, Lr42 and Lr33 each of them
was probable it presence in two commercial varieties were represented by
about 10% Lr14b, Lr29 and Lr47 each of them was postulate it find in one
commercial variety.

On the other hand, the rest of the leaf rust near-isogenic lines (15)
were i.e. Lr1, 2a, 2c, 24, 26, 30, 18, 15, 36, 3bg, 23, 25, 34, 38 and 39 were
postulated did not detected in any of the tested commercial wheat varieties.
similar results were previously mentioned by (McVey, 1989; Najeeb et al,
2005 and Roelfs and Martens, 1988).

Concerning the situation of the tested Egyptian commercial wheat
varieties in relation to the identified leaf rust resistance genes, the results
obtained gave an evidence to probably to the presence of 13 resistance
genes in cultivar Gemmeiza9, followed by cv. Gemmeizal0 (11),
Gemmeiza?7 (9). The cultivars i.e. Giza170 and Sakha94 postulated their
have six genes, Sids11 (2) and Giza164 probably it have one resistance
gene. -
The rest of commercial wheat varieties i.e. Giza160 Giza168,
Sakha61, Sids1, Sids9 and Sids10 probably lack the tested resistance genes.
Similar results were in according to these above mentioned by (McVey,
1989). .
These results are limited by the number of pathotypes and available
tester lines with single known Lr's gene. However, this would be an effective
factor in the leaf rust disease resistance breeding programe.

Regarding to the comparison between the tested commercial wheat
varieties. In all possible combination, the obtained results indicated that
cultivars, belonging to the category (0) indicating that cv. Giza170 carried at
least one gene for leaf rust resistance found in either of Giza160, Sidst,
Sids9, Sids10 and Sids11. However, category (-) indicated that Giza170 for
example carrying at least one gene not present in Giza168. Category (+)
indicating that both cultivars carrying genes not present in other such as
Giza164 and Sids11 for instance. The presence of such resistance genes
was postulated regardless of their nomenclature owing to the absence of
identified pathotypes of leaf rust in Egypt. Because Lr1, 2a and Lr10 alone
do not provide adequate protection against the natural rust population and
cultures virulent on these three combinations, (Statler ef al., 1982) many of
cultivars have genes in addition to the above mentioned genes. In the future
more attention should be given to make an accurate identificaticn in case of
facilities existence. Similar result were in according to those above
mentioned by (Mousa et al., 2004 and Statler, 1982).
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