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ABSTRACT

The identification of standard physiologic races and pathotypes of wheat
leaf rust fungus during 2004/2005 growing season showed the presence of 10
standard physiologic races of Puccini triticina Eriks. These races comprised 18
pathotypes. The more frequent races was No. 209 (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 leaf rust
resistance genes were i.e. Lr35 (100%), Lr37 (100%), 38 (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 Lrt4 a in Giza164; Lr's 9 and 16 in
Sids11; Lr's 9, 16, 26, 14a, 19 and 32 in Sakha 84; Lr's 3, 9, 16, 11, 26 and 32 in
Giza170. The cultivar Gemmeiza9 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 results will remain an integral
part of resistance breeding program and studies concerning the epidemiology and
evolution of virulence in the ieaf 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 planis. Leaf rust in particular 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 cuitivars grown under Egyptian condition.
Generally, infection might be increased in the late sowing causing high
losses in grain yield which reached about 23% on some 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 devetopment 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 developed to be
used in rust diseases of small grain (Statler, 1984 and Modawi ef al., 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 El-Sheikh and Damietta during
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2004/25005 growing season and to detected probable present genes for leaf
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 Governorates
i.e. Kafr El-Sheikh, Damietta 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 susceptible check
varieties i.e. Thatcher and/or Giza138.

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

Either of the tested cultivars or (NIL's) were sown in 6 cm. diam.

plastic pots filled with peetmoss , perlite and verniculite, in a specific
greenhouse to avoid any contamination. lrrigation, fertilization etc. were
performed according to the technique recommendation followed in this
regard.
Rust inocufation technique: The rubbing technique was used for
inoculation, in which a single pustule was multiplied on the susceptible check
varieties, then rubbed on the sets of differential varieties, Near Isogenic
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 et al., 1962).

Race identification was performed according to the traditional
method adapted by the infection type {(Mains and Jackson, 1926), in which 0
= (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 leaf blade).

The data were transmitted to L. (R) or H (S), 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
traditional one as previcusly mentioned by Mains and Jackson (1926). The
other set adapted by Long and Kolmer (1989) included 16 differential host
each with single gene of leaf rust resistance i.e. in 4 subset, 1 included (L1,
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 iocation | Origin of seed resources Linkage
1 - Malakoef '
2 2a 510] Webster
3 2c 208 Brivit
4 3a 6 BL Democrat
5 9 6 BL Triticum umbelfulatum
6 16 2B8 exchange To 5123
7 24 apL A. elongatum To Sr24
8 26 1BL Imperial rye To Sr31, yrg
9 3 ka 6 BL Klien Aniversario
10 11 2A Hussar
" 17 2AS Klien lucko
12 30 4BL Terenzio
13 10 1AS Lee
14 18 5BL T. timophevi
15 21 10L T. tauchi
16 2b 208 Carina
17 14 b 7 BL Bowie
18 15 2D8 Kenya 1-12 E
19 36 6B T. speltoides
20 42 1D
21 3 by 6 BL Bag -
22 12 4 B3 Exchange
23 13 2BS Frontana
24 14 a 7 BL Hope
25 19 70L Agropyron siongatum Sr 25
26 2a 205 Thatcher
27 22b 2D8 T. tauchii
28 23 Z2BS Gabo
29 25 4 AB Rosen rye
30 27 3BS Gateher To Sr2
31 28 4 BL T. speltcide
32 29 708 A. elongatum
33 32 30 T. tauchii
34 33 1BL Pl 584-58 To Lr44
35 34 7D Ternzio
36 35 2B T. speltoides
37 37 2AS T ventrecocsa To Yr17
38 38 2 AL A7
39 39+ 208 Intermedium
40 | 40+ 1D 7. tauchii
41 41 10 T. tauchii
42 43 10+ T. tauchii
43 44 208 T aestivum To Lr33
44 45 1BL Rye
45 45 2 AS Pavon 78
46 47 1BL T. speltcides
47 B 5D 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 inoculation
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 tabie aiming to reach the

modem nomenciature 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 Lr's T
rHost set 17 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 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 Koimer 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
triticina) from collected rusted samples of 2004/2005.

All plant materials were grown in plastic posts, with 10 em diam.
Each pot contained four varieties in each corner clockwise. Inoculation and
incubation procedures were carried out according to methods adapted by,
(Stakman ef afl., 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 wouid 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 = (Q).

Host B (unknown)

Resistant Susceptible
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 formulae 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 formula of feaf 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):Avirulencefvirulence formula of teaf rust pathotypes
identified in Egypt in 2004/2005. '

Pathotypes jAvirulencel/virulence formula Frequency
EL-56-1 36, 3bg, 25, 35, 37, 38, 39, 43, 45/ 10%
EL-56-2 ?a, 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, 38, 43, 45/ 5%
EL-84-4 Pa, 26, 30, 15, 36, 23, 35, 37, 38, 39, 43, 45/ 5%
[EL-108-5 a, 24, 26, 3ka, 17, 36, 12, 33, 35, 37, 39, 43/ 5%
EL-140-6 1, 2.a 24, 26, 36, 3bg, 23, 25, 27, 34, 35, 37, 39, 45/ 5%
EL-187-7 Pc, 18, 14b, 15, 3bg, 29, 35, 37, 38, 39, 45, 47/ 5%
Ei-188-8 1, 2a. 26, 36, 3 bg, 23, 34, 35, 37, 39, 45/

38
EL-188-9 i?a, 2¢, 26, 36, 3bg, 23, 34, 35, 37, 38, 39/ 15%
3bg, 23, 2

EL-188-10 24,17, 18, 3bg, 5, 33, 34, 35, 37, 38, 40, 43, 45/
EL-201-11 1. 2a, 3, 24, 26, 11, 36, 3bg, 23, 34, 35, 37, 39, 45/ 5%
EL-208-12 |1, 2a, 15, 36, 32, 34, 35, 37, 38, 39, 43, 45/
EL-209-13 1, 24, 26, 30, 36, 42, 36g, 23, 25, 34, 35, 37, 38, 39, 43, 45, 47
EL-209-14 [2a, 24, 25. 34, 35, 37, 38, 39, 43, 45/
EL-208-15  [2a, 24, 26, 36, 3bg, 23, 34, 35, 37, 39, 43, 45/ 30%
EL-209-16 |26, 2b, 36. 23, 25, 34, 35, 37, 39, 43, 45/
EL-200-17  [2a, 3, 9, 16, 26, 3Ka, 30, 36, 369, 12, 23, 25, 28, 29, 34, 35, 37, 38,
139, 45/
EL-210-18  Pa, 26. 36, 3bg, .34, 35, 37, 38, 39, 43, 45, 47/

g, 2
EL-210-19  [2a 26, 36, 3bg, 2
EL-210-20 [Ra, 24, 26, 30, 15, 36,
41, 43, 45/
EL = Egyptian leaf rust races

The Lr's on the left side of the stash were written however those on
the right were neglected.

g, 39, 43, 45/ 15%

18, 23, 45, 28, 29, 34, 35, 37, 38, 39,
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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, 223, 22
b, 44, 46, B, 9, 16, 11, 2b, 14 b, 14a, 19, 27, 32, 40 and 41. The rest of the
leaf rust monoegenic liens lied in between.

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

Lol 858 52| %= ~e| 59| 52 | %=
o |5ES| 28|38 25| | o |5ES| 2| 58 |35:
S| 5158|325 1%8| 52 | 8)|5|gE3| 25| 52 |82
S {1 ZEE| 5 . £ ZC =S |ZZE| 5= . £ = £
8| 9% | 8% | §s =8| °% ¢cs | §3
Sl e | Z2a cowm o G o Zc Cm
= w prd w
1] L1 3] 14 20 30 25 {Lrig 1 18 20 =
2] 2a 18 4 20 80 26 |22a - 20 20 -
3| 2c¢c 2 18 20 - 10 27 {22b - 20 20 -
441 3 2 18 20 10 28 1 23 14 6 20 70
S 9 1 19 20 5 29| 25 10 10 20 50
6| 16 1 19 20 S 30 | 27 1 18 19 5
Tl 24 9 11 20 45 3 28 2 17 19 10
8| 26 14 6 20 70 3229 4 16 20 20
9 | 3ka 2 18 20 10 3|32 1 19 20 5
101 11 1 19 20 5 34 1 33 2 18 20 10
111 17 2 18 20 10 35 | 34 14 6 20 70
12} 30 4 16 20 20 3B |35 20 - 20 100
13| 10 - 20 20 - 37| 37 20 - 20 100
14| 18 3 17 20 15 38 ] 38 12 8 20 70
18] 21 - 20 20 - 39| 39 19 1 20 95
i6) 2b 1 19 20 5 40 | 40 1 18 19 5
17 [ 14b 1 19 20 5 4 ] 4 1 18 19 5
18| 15 4 16 20 20 42 | 43 14 5 19 70
19| 36 17 3 20 85 43 | 44 - 18 19
20| 42 2 18 20 10 44 { 45 18 1 19 Q0
21 |3bg 15 ] 20 75 45 | 46 - 20 20 -
221 12 2 18 20 10 46 | 47 3 17 20 19
23| 13 - 20 20 - 47 | B 20 20 -
24| 14a 1 19 20 5

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

For the performance of gene postulation a matching between 20
commercial wheat varieties and 47 leaf 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 Lr1Q, 21, 13, 22a, 22 b, 44, 46 and B, while Lr35, 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, Sakha69, Sakha93, Sids6, Sids7 and Triticum 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
2004/2005.

No.| Pt Lr genes sets -
code 1 1 |2al2c1 319116124126 3kaj 111730 10718121 )2b}.

1 DAPT J L [*™L|™H]| L L L L 201
2 FQTT | L L L L 140
3 PSTT L L 36
4 FRTP L L L L 37
5 FSTT L L L 188
6 FTTT L L 208
7 FQST L L L L L 209
B RTTP L L 187
9 PSST L L L 84
10 | PRTT L L 200
11 | T1IT 56
12 | PQHT L L L L 108
13 | PQTT L LIi 209
14 | TSTS L L | 209
15 | MSTT L L L 188
16 PSTT L L 210
17 PSTT L L 210
18 NDJT L L L L L L L 209
18 | PQST L L L L L 210
20 | TRRP L L 188

- Previous designation according to Mains and Jackson, 1926

- High infection type (H) ***Low infection type (L)

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

pathotypes of Puccinia triticina and their frequency (%) in
North Governocrate of Egypt in 2004/2005.

No. Physiologic races No. of pathotypes” Frequency (%)
1 DQPT 1 5
2 FQST 1 5
3 FQTT 1 5
4 FRTP 1 5
S5 FSTT 1 5
6 FTTT 1 5
7 MSTT 1 5
8 NDJT 1 5
9 PQHT 1 5
10 PQST 1 5
11 PQTT 1 5
12 PRTT 1 5
13 PSST 1 5
14 PSTT 3 15
15 RTTP 1 5
16 TRRP 1 5
17 TSTS 1 5
18 TTTT 1 5
Tolal 20 100%

" The number of pathotypes within each physiclogic races
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Data presented in (Table 7) showed that low infection lype: High
infection type (LIT: HIT) of 31 near-isogenic 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-iscgenic
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. Gizal64 compared to Lr1. From this
demonsirated that Giza164 does not have genes listed in Table ({7) other
than Lr14a. Absence of cultures in LIT: HIT (Category 0) 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 1r9, LR16 and LR14a with
cultivars indicated that some of the cullivars studied have Lr9, Lri6 and
Lrida (Table 7).

The cultivar that were hypothesized to have Lr@, L6 and Lri4a by
this method can be generaily grouped together as sharing a common genes
(Tables 7, 7a, 7b and 8). Comparison type o: Many of the cultivars probably
have Lr9, Lr16 and Lr14a as indicated by the absence of cuitures in LIT: HIT
category in comparisons with these three near-isogenic lines .

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

Data showed that the cultivars Gemmeiza9, Gemmeizal10 and
Gemmeiza7 probably have 13, 11 and 9 Lr's genes respectively were i.e.
irs, 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
respectively. '

Giza170 probable has Lr genes i.e. Lr's 3, 9, 16, 11, 2b and 32; while
Sakha%4 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. Lr9, 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 common gene amengst the
Egyptian commercial wheat cultivars.

Comparison LIT: HIT indicated that the two cuitivars compared share
a common gene. Several of the cultivars have at least one gene in common
as indicted by a lack of cuitivars in LIT: HIT or HIT: LIT categories in
comparisons among cuttivars. Cuiltivar Sids11 probably carried at least one
gene for leaf rust resistance found in either of tested varieties i.e. Gizat70,
Gemmeiza7, Gemmeiza9, Gemmeizal0 or Sakha94 this common gene
probably L9 or Lr116 (Table 7, 7a and 8).
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Table (7): The LIT: HIT (low infection type: high infection type) of 31 near-isogenic lines of leaf rust (Lr's) and

13 Egyptian commercial wheat varieties against 20 physiologic races of Puccinia triticina at seedling
stage in 2004/2005,
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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.

Ne. | Commercial Probable Lr's* genes
varieties

1 |Giza160 -

2 |Gizal164 14 a,

3 {Giza16€8 -

4 lziza170 3,8 16, 11, 26 and 32

5 1Gemmeiza7 3,9 16, 3 ka, 11, 17, 12, 14a and 33

6 Gemmeizal 3,9, 16, 3ka, 11, 26, 14b, 42, 12, 14a, 19, 29 and 47
7 iGemmeizall 9, 16, 3ka, 17, 26, 42, 12, 14a, 19, 32 and 33,
8 1SakhaB1 -

9 iSakhab4 9, 16, 2b, 14a, 19 and 32

10 iSids1 -

11 Sids9 -

12 |Sids10 -

13 Sids11 8 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 0 -
2 2a 0 -
3 2c 0 -

4 3 3 15%
5 9 6 30%
6 18 6 30%
7 24 0 -
8 26 0 -
Q9 3ka 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 a2 2 10%
19 3by 0 -

20 12 3 15%
21 14a 5 25%

22 19 3 15%

23 23 o] -

24 25 0 .
25 29 1 5%
26 32 3 15%
27 33 2 10%
28 34 0 .
29 38 0 .
30 39 o] -
3 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, Lri6, 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, Lr186, 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, Sids8 and
Sids11 this common gene probably was i.e. Lr3, 9, 16, 3ka, 11, 2b, 14b, 42,
12, 14a, 19 or 29. Gemmeiza7 probably carried at least one gene for
resistance found in either of SidsS and Sids11 this common gene probably
wasie, Lr3 9, 16, 3ka, 11,17, 12, 14a 0or 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, 18, 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}
invelved 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 ] 9 ] 1
Giza160 + Qe G + 0 + ¢ 0 + + 0 +
Giza164 + + + + + + + + - + + +
K3iza168 > + + + + + + + - + + +
iGizal 7o - * + + + + * + - - - -
Gem. 7 1 + + + + + + + + - + -
Gem. 9 - + + + + * . + + R -
Gem. 10 + + + + + + + + + . +
Sakhat1 - + + + + 0 + 0 + " . .
Sakha94 - + + + - + + - + - - -
Sicis1 + + + 0 + + + + + + + +
Sids9 + + + 0 0 &) 0 + 0 + + 0
ISids10 - + + 0 + + + + 0 0 + +
ISids11 + + + 0 0 Q 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 triticina) 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
triticina Erik. Race 209 occupied the first rank, representing (30%) from the
totai, foitowed by race 188 (15%j, 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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