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Identify New Wheat Genotypes Resistant to Leaf
and Stem Rusts under Egyptian Conditions
M.A. Hasan
Wheat Dis. Res. Dept., Plant Pathol. Res. Inst., ARC, Giza, Egypt.

ne hundred twenty three wheat genotypes derived from the
International Maize and Wheat Improvement Centre (CIMMYT)

were evaluated against leaf rust (Puccinia triticina) and stem rust
(Puccinia graminis f.sp. tritici) as well as grain yield (1000 kernel
weight and spike weight) at Gemmeiza Research Station during
2012/13 and 2013/14 growing seasons. Forty six and fifty nine wheat
genotypes out of one hundred twenty three were resistant to leaf and
stem rust diseases during 2012/13 growing season. While forty eight
and sixty seven genotypes showed resistant reactions to both leaf and
stem rusts during 2013/14. Regarding to 1000 kernel weight (g),
23 and 20 genotypes showed high yield during 2012/13 and 2013/14
growing seasons, respectively. Wheat genotypes No. 8, 31, 39, 40, 72,
80, 101 and 123 were resistant to leaf and stem rust diseases during
the two successive seasons and showed high yield, these genotypes
displayed various levels of adult plant resistance in the field and could
be used as an important source for breeding high yielding resistant
varieties.

Keywords: Leaf, resistance, stem rust, wheat and yield
components.

Bread wheat (Triticum aestivum L.) is one of the most important field crops in
Egypt. Nevertheless, the yield production is not sufficient to cover the local
consumption in Egypt (Anonymous, 2013). Breeding high yield varieties resistant to
leaf and stem rusts is a very important objective in Egypt. To fill the gap between
the production and consumption, however yield of wheat can be increased by
increasing the cultivated area (horizontally) or by increasing the yield per unit area
(vertically). The only alternative method is to obtain higher yield per unit area by
growing high yielding varieties resistant to diseases.

Rust diseases of wheat, i.e. leaf rust (Puccinia triticina Eriks.) and stem rust
(Puccinia graminis Pers. f.sp. tritici Eriks. & E. Henn.), are still the most dangerous
biotic stress that threaten wheat production in Egypt and in several wheat growing
areas of the world. This is mainly due to the appearance of aggressive races of the
pathogen (Singh et al., 2005).

Leaf rust causes severe losses in grain yield which may reach more than 20% on
the susceptible cultivars depending on environmental conditions, level of resistance,
stage of crop development at the initial stage of infection and the dominant
physiologic races (Nazim et al., 1983). While, wheat stem rust fungus could affect
the entire wheat crop, especially during the early growth stages leading to the
blocking of the vascular system hence stunting and lodging of weak stalks
eventually causing yield losses of even 100% due to shrivelled grain and damaged

O



M.A. HASAN

Egypt. J. Phytopathol., Vol. 42, No. 2 (2014)

38

tillers (Kokhmetova et al., 2011 and Boukhatem et al., 2002). In Egypt, yield losses
due to stem rust ranged from 1.96% to 8.21% on the Egyptian wheat cultivars
(Ashmawy et al., 2013). In most cases, susceptible wheat cultivars were replaced
with new resistant one (Rattu et al., 2007). Meanwhile, various control options are
available for combating wheat rusts using resistant varieties is the most effective and
safety one.

This aim of this study was to identify new wheat genotypes resistant to leaf and
stem rusts under Egyptian conditions. Also, to evaluate these genotypes for yield
components and select lines that perform high yield and showing desirable
resistance against rust diseases to be used in Egyptian breeding program.

M a t e r i a l s   a n d   M e t h o d s

One hundred twenty three genotypes were used in this study (Table 1), these
genotypes were derived from (CIMMYT). This experiment was carried out at
Gemmeiza Research Station during 2012/13 and 2013/14 growing seasons. Each
tested wheat genotype was planted in two rows of 1m length with 4 replicates.
Normal agricultural wheat practices were applied and the plots were surrounded by
spreader area planted with a mixture of highly susceptible wheat varieties,
i.e. Triticum spelta sahariensis, Morocco, Thatcher and Max to spread rust
inoculum. For field inoculation with leaf and stem rusts, the spreader plants were
sprayed with a mist of water and dusted with mixture of urediniospores of the
prevalent rust races mixed with talcum powder at a rate of 1 (spore): 20 (talcum
powder). The inoculation of all plants was carried out at booting stage according to
the method of Tervet and Cassel (1951).

Disease assessment:
Leaf and stem rust severities and reactions were recorded for each genotype

using the modified Cobb’s scale (Peterson et al., 1948). Area under disease progress
curve (AUDPC) was assessed for each genotype according to the equation adopted
by Stubbs et al. (1986).

AUDPC= D [1/2 (Y1 + Yk ) + ( Y2 + Y3 + - - - - - + Yk-1)]

Whereas: D= days between two consecutive recording (time intervals).
Y1 + Yk= Sum of the first and last scores.
Y2 + Y3 + - - - - - + Yk-1= Sum of all in between disease scores.

Coefficient of infection (CI) was calculated by multiplying rust severity with
constant values of infection type (IT). The constant values for infection types were
used based on; R=0.2, MR=0.4, MS=0.8 and S=1 (Stubbs et al., 1986). Average
coefficient of infection (ACI) was derived from the sum of CI values of each line
divided by the number of locations.

Yield components:
Thousand kernels weigh (g) and spike weight were studied for each genotype,

thousand kernels weight was measured by threshing the kernels from the spikes and
1000 seed from each genotype were calculated and weighted.
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Table 1. List of the tested wheat genotypes, cross name and origin
OriginDesignationNo.

MXI10-11\M6SRRSN\210PBW3431
MXI10-11\M6SRRSN\211KINGBIRD #12
MXI10-11\M6SRRSN\4WBLL1*2/KURUKU//HEILO3
MXI10-11\M6SRRSN\5WBLL1*2/KURUKU//HEILO4
MXI10-11\M6SRRSN\6ATTILA*2/PBW65*2//KACHU5
MXI10-11\M6SRRSN\7ATTILA*2/PBW65*2//KACHU6

MXI10-11\M6SRRSN\8
WBLL1*2/KUKUNA/5/PSN/BOW//SERI/3/MILAN/4/ATTILA/6/W
BLL1*2/KKTS

7

MXI10-11\M6SRRSN\9CNO79//PF70354/MUS/3/PASTOR/4/BAV92*2/5/HAR3118
MXI10-11\M6SRRSN\10CNO79//PF70354/MUS/3/PASTOR/4/BAV92*2/5/FH6-1-79
MXI10-11\M6SRRSN\11CNO79//PF70354/MUS/3/PASTOR/4/BAV92*2/5/FH6-1-710
MXI10-11\M6SRRSN\12CNO79//PF70354/MUS/3/PASTOR/4/BAV92*2/5/FH6-1-711
MXI10-11\M6SRRSN\13CNO79//PF70354/MUS/3/PASTOR/4/BAV92*2/5/FH6-1-712
MXI10-11\M6SRRSN\15CNO79//PF70354/MUS/3/PASTOR/4/BAV92*2/5/FH6-1-713
MXI10-11\M6SRRSN\16KACHU #1/KIRITATI//KACHU14
MXI10-11\M6SRRSN\17SAUAL/YANAC//SAUAL15
MXI10-11\M6SRRSN\19SAUAL/YANAC//SAUAL16
MXI10-11\M6SRRSN\20PRL/2*PASTOR*2//FH6-1-717
MXI10-11\M6SRRSN\21PBW343*2/KUKUNA*2//FRTL/PIFED18
MXI10-11\M6SRRSN\22PBW343*2/KUKUNA*2//FRTL/PIFED19
MXI10-11\M6SRRSN\24PBW343*2/KUKUNA*2//FRTL/PIFED20
MXI10-11\M6SRRSN\27UP2338*2/KKTS*2//YANAC21
MXI10-11\M6SRRSN\28UP2338*2/KKTS*2//YANAC22
MXI10-11\M6SRRSN\35BAV92//IRENA/KAUZ/3/HUITES*2/4/MURGA23
MXI10-11\M6SRRSN\36BAV92//IRENA/KAUZ/3/HUITES*2/4/MURGA24

MXI10-11\M6SRRSN\37
ROLF07*2/5/REH/HARE//2*BCN/3/CROC_1/AE.SQUARROSA
(213)//PGO/4/HUITES

25

MXI10-11\M6SRRSN\40
BAV92//IRENA/KAUZ/3/HUITES*2/4/CROC_1/AE.SQUARROSA
(224)//KULIN/3/WESTONIA

26

MXI10-11\M6SRRSN\41
BAV92//IRENA/KAUZ/3/HUITES*2/4/CROC_1/AE.SQUARROSA
(224)//KULIN/3/WESTONIA

27

MXI10-11\M6SRRSN\42
BAV92//IRENA/KAUZ/3/HUITES*2/4/CROC_1/AE.SQUARROSA
(224)//KULIN/3/WESTONIA

28

MXI10-11\M6SRRSN\43ROLF07*2/5/FCT/3/GOV/AZ//MUS/4/DOVE/BUC29
MXI10-11\M6SRRSN\46WAXWING/KIRITATI*2/3/C80.1/3*BATAVIA//2*WBLL130
MXI10-11\M6SRRSN\47FRNCLN/ROLF0731

MXI10-11\M6SRRSN\50
ALTAR84/AE.SQUARROSA(221)//3*BORL95/3/URES/JUN//KAU
Z/4/WBLL1/5/MILAN/S87230//BAV92

32

MXI10-11\M6SRRSN\51
ALTAR84/AE.SQUARROSA(221)//3*BORL95/3/URES/JUN//KAU
Z/4/WBLL1/5/MILAN/S87230//BAV92

33

MXI10-11\M6SRRSN\52FRNCLN/TECUE #134
MXI10-11\M6SRRSN\53TRCH/HUIRIVIS #135
MXI10-11\M6SRRSN\54TRCH/KBIRD36
MXI10-11\M6SRRSN\56BECARD/AKURI37
MXI10-11\M6SRRSN\60WAXWING/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/AKURI38
MXI10-11\M6SRRSN\61KINGBIRD #1//INQALAB 91*2/TUKURU39
MXI10-11\M6SRRSN\62KINGBIRD #1//INQALAB 91*2/TUKURU40
MXI10-11\M6SRRSN\63PBW343*2/KUKUNA//TECUE #141
MXI10-11\M6SRRSN\64PBW343*2/KUKUNA//TECUE #142

MXI10-11\M6SRRSN\66
BL2064//SW89-5124*2/FASAN/3/TILHI/5/KAUZ//ALTAR
84/AOS/3/KAUZ/4/SW94.15464

43

MXI10-11\M6SRRSN\68
ROLF07*2/5/REH/HARE//2*BCN/3/CROC_1/AE.SQUARROSA
(213)//PGO/4/HUITES

44
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Table 1: Continued
MXI10-11\M6SRRSN\73MUU #1//PBW343*2/KUKUNA/3/MUU45

MXI10-11\M6SRRSN\75
WAXWING/4/BL 1496/MILAN/3/CROC_1/AE.SQUARROSA
(205)//KAUZ/5/FRNCLN

46

MXI10-11\M6SRRSN\76UP2338*2/VIVITSI/3/FRET2/TUKURU//FRET2/4/MISR 147
MXI10-11\M6SRRSN\82WAXWING*2/HEILO48
MXI10-11\M6SRRSN\86KIRITATI/4/2*BAV92//IRENA/KAUZ/3/HUITES49
MXI10-11\M6SRRSN\87KIRITATI/4/2*BAV92//IRENA/KAUZ/3/HUITES50

MXI10-11\M6SRRSN\89
OASIS/SKAUZ//4*BCN/3/2*PASTOR/5/FRET2*2/4/SNI/TRAP#1/3/
KAUZ*2/TRAP//KAUZ/6/SAUAL #1

51

MXI10-11\M6SRRSN\90KZA//WH 542/2*PASTOR/3/BACEU #152
MXI10-11\M6SRRSN\93KFA/2*KACHU53
MXI10-11\M6SRRSN\94KFA/2*KACHU54
MXI10-11\M6SRRSN\95KFA/2*KACHU55

MXI10-11\M6SRRSN\97
FRET2*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ*2/5/BOW/URE
S//2*WEAVER/3/CROC_1/AE.SQUARROSA (213)//PGO

56

MXI10-11\M6SRRSN\98
FRET2*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ*2/5/BOW/URE
S//2*WEAVER/3/CROC_1/AE.SQUARROSA (213)//PGO

57

MXI10-11\M6SRRSN\101WBLL1/MUU #158
MXI10-11\M6SRRSN\105ATTILA*2/PBW65//MURGA59

MXI10-11\M6SRRSN\106
BAV92//IRENA/KAUZ/3/HUITES/6/ALD/CEP75630//CEP75234/PT
7219/3/BUC/BJY/4/CBRD/5/TNMU/PF85487

60

MXI10-11\M6SRRSN\108WBLL1*2/KURUKU//HEILO61

MXI10-11\M6SRRSN\109
ROLF07*2/4/CROC_1/AE.SQUARROSA
(205)//BORL95/3/2*MILAN

62

MXI10-11\M6SRRSN\110
ROLF07*2/4/CROC_1/AE.SQUARROSA
(205)//BORL95/3/2*MILAN

63

MXI10-11\M6SRRSN\113
WBLL1*2/KUKUNA/5/PSN/BOW//SERI/3/MILAN/4/ATTILA/6/W
BLL1*2/KKTS

64

MXI10-11\M6SRRSN\115WAXWING/KIRITATI*2//YANAC65
MXI10-11\M6SRRSN\116BAV92//IRENA/KAUZ/3/HUITES*2/4/PVN66
MXI10-11\M6SRRSN\117CNO79//PF70354/MUS/3/PASTOR/4/BAV92*2/5/HAR31167
MXI10-11\M6SRRSN\118CNO79//PF70354/MUS/3/PASTOR/4/BAV92*2/5/HAR31168
MXI10-11\M6SRRSN\119CNO79//PF70354/MUS/3/PASTOR/4/BAV92*2/5/HAR31169
MXI10-11\M6SRRSN\124CNO79//PF70354/MUS/3/PASTOR/4/BAV92*2/5/HAR31170
MXI10-11\M6SRRSN\126CNO79//PF70354/MUS/3/PASTOR/4/BAV92*2/5/HAR31171

MXI10-11\M6SRRSN\128
TACUPETO 2001/6/CNDO/R143//ENTE/MEXI_2/3/AEGILOPS
SQUARROSA (TAUS)/4/WEAVER/5/PASTOR/7/ROLF07

72

MXI10-11\M6SRRSN\129ROLF07*2/DIAMONDBIRD73
MXI10-11\M6SRRSN\130SAUAL/YANAC//SAUAL74
MXI10-11\M6SRRSN\131SAUAL/YANAC//SAUAL75
MXI10-11\M6SRRSN\132SAUAL/YANAC//SAUAL76
MXI10-11\M6SRRSN\133PRL/2*PASTOR*2//FH6-1-777

MXI10-11\M6SRRSN\134
CS/TH.SC//3*PVN/3/MIRLO/BUC/4/URES/JUN//KAUZ/5/HUITES/
6/YANAC/7/CS/TH.SC//3*PVN/3/MIRLO/BUC/4/MILAN/5/TILHI

78

MXI10-11\M6SRRSN\137
KAUZ/PASTOR//PBW343/3/HAR311/5/OASIS/SKAUZ//4*BCN/3/P
ASTOR/4/KAUZ*2/YACO//KAUZ

79

MXI10-11\M6SRRSN\138
KAUZ/PASTOR//PBW343/3/HAR311/5/OASIS/SKAUZ//4*BCN/3/P
ASTOR/4/KAUZ*2/YACO//KAUZ

80

MXI10-11\M6SRRSN\139INQALAB 91*2/KUKUNA*2//PVN81
MXI10-11\M6SRRSN\140UP2338*2/KKTS*2//YANAC82
MXI10-11\M6SRRSN\141UP2338*2/KKTS*2//YANAC83
MXI10-11\M6SRRSN\142ROLF07*2/KACHU #184
MXI10-11\M6SRRSN\143ATTILA*2/PBW65*2//MURGA85

MXI10-11\M6SRRSN\146
BAV92//IRENA/KAUZ/3/HUITES*2/4/CROC_1/AE.SQUARROSA
(224)//KULIN/3/WESTONIA

86
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Table 1: Continued

MXI10-11\M6SRRSN\150
PFAU/WEAVER*2//BRAMBLING/3/KAUZ//TRAP#1/BOW/4/PFA
U/WEAVER*2//BRAMBLING

87

MXI10-11\M6SRRSN\156FRNCLN/BECARD88
MXI10-11\M6SRRSN\157PARUS/FRANCOLIN #189
MXI10-11\M6SRRSN\158SAUAL #1/KACHU90
MXI10-11\M6SRRSN\159WBLL1*2/BRAMBLING//KACHU91
MXI10-11\M6SRRSN\163MILAN/S87230//BAV92/3/AKURI #192
MXI10-11\M6SRRSN\165QUAIU/TECUE #193
MXI10-11\M6SRRSN\166ROLF07/KINGBIRD #194
MXI10-11\M6SRRSN\168WBLL1*2/TUKURU//CROSBILL #195
MXI10-11\M6SRRSN\169WBLL1*2/TUKURU//CROSBILL #196
MXI10-11\M6SRRSN\173KINGBIRD #1/KACHU97
MXI10-11\M6SRRSN\174WAXWING/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/KBIRD98
MXI10-11\M6SRRSN\175KINGBIRD #1//INQALAB 91*2/TUKURU99
MXI10-11\M6SRRSN\177PBW343*2/KUKUNA//TECUE #1100
MXI10-11\M6SRRSN\178PBW343*2/KUKUNA//TECUE #1101
MXI10-11\M6SRRSN\179PBW343*2/KUKUNA//TECUE #1102

MXI10-11\M6SRRSN\182
PVN//CAR422/ANA/5/BOW/CROW//BUC/PVN/3/YR/4/TRAP#1/6/
AKURI #1

103

MXI10-11\M6SRRSN\184
BL2064//SW89-5124*2/FASAN/3/TILHI/5/KAUZ//ALTAR
84/AOS/3/KAUZ/4/SW94.15464

104

MXI10-11\M6SRRSN\185
PBW343*2/KHVAKI/5/KAUZ//ALTAR
84/AOS/3/KAUZ/4/SW94.15464

105

MXI10-11\M6SRRSN\186TAM200/PASTOR//TOBA97/3/WHEAR106
MXI10-11\M6SRRSN\187C80.1/3*BATAVIA//2*WBLL1/3/2*FRET2/TUKURU//FRET2107

MXI10-11\M6SRRSN\189
NAC/TH.AC//3*PVN/3/MIRLO/BUC/4/2*PASTOR/5/KACHU/6/KA
CHU

108

MXI10-11\M6SRRSN\190
SITE/MO//PASTOR/3/TILHI/4/WAXWING/KIRITATI/5/PBW343*2
/TUKURU

109

MXI10-11\M6SRRSN\192
UP2338*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/2*WAXWIN
G/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ

110

MXI10-11\M6SRRSN\195
BAV92//IRENA/KAUZ/3/HUITES/4/GONDO/TNMU/5/BAV92//IR
ENA/KAUZ/3/HUITES

111

MXI10-11\M6SRRSN\196WBLL1*2/KURUKU//HEILO/3/WBLL1*2/KURUKU112
MXI10-11\M6SRRSN\197CONI#1/2*HUIRIVIS #1113
MXI10-11\M6SRRSN\198KIRITATI/4/2*BAV92//IRENA/KAUZ/3/HUITES114

MXI10-11\M6SRRSN\201
OASIS/SKAUZ//4*BCN/3/2*PASTOR/5/FRET2*2/4/SNI/TRAP#1/3/
KAUZ*2/TRAP//KAUZ/6/SAUAL #1

115

MXI10-11\M6SRRSN\202SKAUZ/BAV92//2*WBLL1*2/KKTS116
MXI10-11\M6SRRSN\203KENYA NYANGUMI//2*ATTILA*2/PBW65117

MXI10-11\M6SRRSN\204
TACUPETO 2001/6/CNDO/R143//ENTE/MEXI_2/3/AEGILOPS
SQUARROSA (TAUS)/4/WEAVER/5/PASTOR/7/ROLF07

118

MXI10-11\M6SRRSN\207
TACUPETO 2001/6/CNDO/R143//ENTE/MEXI_2/3/AEGILOPS
SQUARROSA (TAUS)/4/WEAVER/5/PASTOR/7/ROLF07

119

MXI10-11\M6SRRSN\208FRANCOLIN #1/KIRITATI120
MXI10-11\M6SRRSN\209KENYA NYANGUMI/3/2*KAUZ/PASTOR//PBW343121
MXI10-11\M6SRRSN\65PBW343*2/KUKUNA//TECUE #1122
MXI10-11\M6SRRSN\91KSW/SAUAL//SAUAL123

R e s u l t s

A total of 123 wheat genotypes were tested for adult plant resistance to leaf and
stem rust diseases as well as yield components (Tables 2, 3 and 4).
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Evaluation of wheat genotypes against leaf rust under field conditions:
Season 2012/13:

Data presented in Table (2) show that the leaf rust severity of the tested
genotypes varied from 0 to 80% with different infection types under field conditions.
Out of 123 tested genotypes, 46 genotypes showed desirable/acceptable resistance to
leaf rust, whereas rust severities ranged from 0 to 10R. Area under disease progress
curve (AUDPC) and Coefficient of infection (CI) are in parallel line with rust
severity, which gave values ranged from 0 to 80.5 (AUDPC) and from 0 to 2 (CI).
High rust severity was scored on 32 genotypes during 2012/13 season with values
ranged from 40-80%. The rest wheat genotypes were in between.

Season 2013/14:
Data in Table (2) prove that number of resistant genotypes was decreased to

thirty eight which gave resistant reaction ranged from 0 to 10R. On the other hand,
eighty five genotypes showed different infection types (MR, MS and S) with
different disease severity values ranged from 5 to 80%. The highest values of Area
under disease progress curve (AUDPC) and Coefficient of infection (CI) were
observed on sixteen genotypes.

During the two successive seasons, twenty three genotypes, i.e. 1, 2, 8, 9, 10, 20,
21, 29, 31, 34, 39, 40, 65, 72, 73, 74, 80, 81, 82, 91, 101, 115 and 123, showed high
levels of adult plant resistant to leaf rust which gave low rust severity (0-10R), low
area under disease progress curve (0-80.5) and low coefficient of infection (0-2).

Regarding to leaf rust severity and infection types during the two seasons, out of
the total entries tested, 39.02% were resistant, 6.09% were moderately resistant,
17% were moderately susceptible and the remaining (37.39%) were completely
susceptible to the disease (Fig.1).
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Fig. 1. Mean number of wheat genotypes distributed leaf rust infection types
during the two seasons. Whereas: S= susceptible, MS= moderately
susceptible, MR= moderately resistant and R= resistant.
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Table 2. Area under disease progress curve (AUDPC) and Coefficient of
Infection of the tested wheat genotypes during 2012/13 and 2013/14
growing seasons

2013/142012/13
No. stem rustLeaf ruststem rustLeaf rust

ACIAUDPCR.S.ACIAUDPCR.S.ACIAUDPCR.S.ACIAUDPCR.S.*
0000000000001
0000000000002
4555Ms4052540S315Tr S6066560S3
89110Ms0003026530S0004

0.615TrR49110Mr000480.510Mr5
4555Ms1555R2.415Tr Ms1230030 Mr6
1555R109110S0000007
0000000000008
0001015510S0000009
0001016510S0003041530S10
0004024840S1080.510S815520Mr11

0.615TrR315Trs3030030S4866560Ms12
1555R2015520S315Tr S0.615TrR13
0003026530S315Tr S1615520Ms14
0000000001615520Ms15
89110Ms415520R29110R00016

2016820S000109110S00017
2.415TrMs4555Ms00049810Mr18
0002430030Ms4032240S49810Mr19
5555S00000000020
5555S00000000021
315TrS1016510S2015520S1615720Ms22
000280.510R000280.510R23
0001555R5555S1016510S24
5555S4052540S0001615720Ms25
00089810Ms1013010S413010Mr26
0006082560S315Trs3041530S27
315TrS6082560S315Trs6082560S28
0005051540S0008092580S29

4052540S315TrS0008091580S30
00000000000031
5555S0003030030S00032

4032240S4032240S5555S8092580S33
00000000000034
00029110R315Trs2426530Ms35
0004555Ms00080112580S36
0000.615TrR2.815TrMs80112580S37
00000049110Mr80112580S38
00000000000039
00000000000040
0003224840Ms280.510R6082560S41
0002.415TrMs00089110Ms42
5555S2.415TrMs29110R4052540S43

3030030S0001016510S4052540S44
4024840S2430030Ms2016820S49810Mr45
00029810R0002.415TrMs46
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Table 2: Continued
109810S000315TrS00047
00000089810Ms6082560S48
89110Ms315TrS2430030Ms29110R49

80112580S5555S4032240S29110R50
815520Mr1615520Ms0010Mr00051
0000000003041530S52
0000002015720S8092580S53
000315TrS1.215Tr Mr8092580S54
813010Ms815720Mr0001013010S55
355TrS1016510S00000056
213010R1016510S00000057
0002428030Ms89110Ms1016510S58

4032240S89110Ms1.215TrMr00059
3041530S89110Ms3030030S00060
3041530S315TrS2.415TrMs6082560S61
315TrS89110Ms2.415TrMs880.510Ms62

2.415TrMs623020R3041530S1.215TrMr63
6092560S0000002428030Ms64
00000000000065

1015710S00089810Ms109110S66
3030030S89110Ms0006092560S67
0002.415TrMs1013010S29110R68
0002.415TrMs315TrS89110Ms69
0003041530S2.415TrMs5042550S70
0004555Ms00000071
00000000000072
0003041530S0008092580S73
0003038530S0008092580S74
0000003028030S3224840Ms75
0002424830Ms109810S4866560Ms76

6082560S815520Mr00000077
3028030S3030030S815520Mr1013010S78
000000315TrS2428030Ms79
00000000000080
0003041530S000813010Ms81
00000000000082
0000002016820S6082560S83
89110Ms5555S0004032240S84

4032240S1615720Ms000480.510Mr85
10010S000815520Mr315TrS86
30TrS0006066560S3041530S87

3028030S5555S2430030Ms1555R88
0003224840Ms00000089
000413010Mr2016820S89810Ms90
00000000000091

2016520S0001013010S00092
4052540S2023020S1555R00093
5555S1016510S315TrS6082560S94
0003030030S3041530S6066560S95
5555S1016510S000813010Ms96

1015TrS1224830Mr2.415TrMs815520Mr97
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Table 2: Continued
0000005555S1013010S98
0005635S0001615720Ms99
0000000004032240S100
000000000000101
0000005555S000102

2428030Ms013010S2015720S2.415TrMs103
2016820S4866560Ms1615520Ms6082560S104
0000000003030030S105
0000002.415TrMs7097570S106

4087550Ms315TrS0001016510S107
3028030S4032240S2016820S000108
8092580S8092580S1555R000109
315TrS4052540S4032240S4052540S110

1016510S4052540S4555Ms2.415TrMs111
0003030030S000109810S112

2428030Ms6082560S815520Mr80112580S113
000000480.510Mr000114
000000000000115

3041530S3041530S280.510R813010Ms116
6092560S3041530S3041530S8092580S117
0001015710S0008081560S118
315TrS109810S1016810S109110S119
315TrS4032240S000000120

109810S880.510Ms000000121
000000815510Ms4052540S122
000000000000123

* R.S: Rust Severity, AUDPC: Area under Progress Curve and ACI: Average Coefficient of infections.

Evaluation of wheat genotypes against stem rust under field conditions:
Season 2012/13:

Data presented in Table (2) show that the stem rust severity of the tested
genotypes varied from 0 to 60% during 2012/13. Sixty wheat genotypes were
resistant and showed infection type from 0 to R, whereas four genotypes, i.e. 19, 50,
87 and 110, showed high infection type ranged from 40S to 60S. Area under disease
progress curve and coefficient of infection were in parallel line with rust severity.

Season 2013/14:
Data in Table (2) show that stem rust severity and disease incidence were low, as

well as the highest numbers of resistant genotypes (67 genotypes) were observed
during this season. High rust severity was scored on 12 genotypes ranged from
40-60%. Also, data show that there are 34 genotypes gave high levels of adult plant
resistant to stem rust during the two seasons, i.e. 1, 2, 8, 9, 10, 15, 23, 29, 31, 34, 36,
39, 40, 42, 46, 52, 65, 71, 72, 73, 74, 80, 81, 82, 89, 91, 99, 100, 101, 105, 112, 115,
118 and 123.

Stem rust disease pressure during the two seasons was low compared with leaf
rust, and out of the total entries tested, 51.21% were resistant, 3.6% were moderately
resistant, 10.9% were moderately susceptible and the remaining (34.1%) were
completely susceptible to the disease (Fig. 2).
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Fig. 2. Mean number of wheat genotypes distributed stem rust infection types
during the two seasons. Whereas: S= susceptible, MS= moderately
susceptible, MR= moderately resistant and R= resistant.

Yield components:
Season 2012/13:

Regarding 1000 kernels weigh and spike weight, data in Table (3) show that high
values of 1000-kernel weight, were observed on 23 genotypes (8, 78, 4, 72, 101, 90,
40, 51, 92, 68, 96, 80, 31, 74, 70, 66, 39, 123, 76, 58, 101, 113 and 17) which gave
1000-kernel weigh ranged from (64.2-55.2g.). The rest wheat genotypes showed
different 1000-kernel weight from 34.00 to 55.00g. On the other hand, 7 wheat
genotypes exhibited the highest values of spike weight (g), these genotypes were,
57(5.64), 62(5.32), 13(4.9), 10(4.8), 106(4.84), 21(4.81) and 118(4.54).

Season 2013/14:
The obtained results in Table (3) reveal that 20 wheat genotypes showed the

highest values of 1000-kernel weight, i.e. 43, 78, 90, 113, 92, 80, 74, 68, 70, 31, 39,
123, 40, 92, 87, 101, 8, 100, 96 and 17g, respectively. Eight wheat genotypes
exhibited the highest values of spike weight (g), i.e. 62(5), 10(4.82), 63(4.8),
118(4.66), 23(4.62), 26(4.6), 106(4.61) and 52(4.5).
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Table 3. 1000 kernel weight and Spike weight of the tested wheat genotypes
during 2012/13 and 2013/14 growing seasons

2013/142012/13
No. 1000 kernel

weight (g)
Spike weight (g)

1000 kernel
weight (g)

Spike weight (g)

41.002.8141.152.931
38.562.7238.562.722
40.262.4540.752.823
61.084.0061.003.984
45.203.8045.003.565
45.103.6245.303.806
42.103.9042.103.907
56.234.3164.204.788
47.304.1447.904.409
49.304.8449.304.8410
51.903.3051.903.6611
54.363.5854.303.5112
48.124.2049.604.9013
42.103.5742.103.5714
52.003.2751.803.7015
52.203.5052.003.5016
55.203.7055.203.7017
44.523.8244.523.8218
44.003.7844.003.7819
45.004.2245.904.6220
52.004.3152.104.8121
51.803.3351.503.9022
54.144.6254.404.6623
51.003.5051.334.0024
53.003.6853.204.1825
53.184.6053.804.6226
52.223.8852.725.0027
44.103.6544.004.0428
52.403.9050.403.1029
45.123.8544.403.5030
57.063.1257.563.4231
41.003.9241.205.0032
54.903.0054.302.9833
48.224.1148.704.1034
34.013.1834.003.5035
49.113.1249.202.6036
42.153.3345.704.4037
52.953.5253.803.3038
57.004.0056.703.6239
56.703.5058.703.6440
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Table 3: Continued
45.223.1246.702.9041
49.503.2548.503.0042
45.653.2545.703.1043
52.223.6454.504.5844
51.183.5252.154.0045
41.462.7241.462.7246
50.104.0350.404.4747
42.803.1242.403.1848
52.023.0052.173.1249
50.203.1352.203.6650
51.182.9558.504.0451
44.194.5045.694.5452
52.883.6253.903.4053
51.753.6551.323.1054
52.183.0052.803.2055
45.324.1144.603.8056
53.114.3254.905.6457
54.004.2056.004.3458
53.203.1154.293.9359
40.483.5041.993.5060
40.103.0040.902.8261
52.205.0054.285.3262
49.804.8049.654.2863
49.204.0049.003.6064
44.223.0645.603.3665
57.003.2356.983.1066
48.333.9050.363.9267
57.363.7057.893.3068
52.003.1150.952.6669
57.253.2057.103.2970
56.303.8360.304.3671
43.003.2841.963.0872
52.003.8052.003.8873
57.363.6557.333.7674
53.303.4253.363.9675
54.004.0556.064.2576
52.503.5852.003.5277
59.034.3061.474.3478
48.224.5846.454.0179
58.114.6057.704.4080
52.104.3150.244.1481
50.704.2049.754.1082
51.003.8151.063.8983
44.523.0047.103.1284
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Table 3: Continued
47.153.8047.503.8085
45.803.8648.004.5686
56.304.5554.394.5087
50.254.2352.344.4688
53.054.1251.453.9089
59.004.9059.704.9290
47.084.0043.583.4091
58.113.1358.193.1492
44.703.5046.723.2893
45.623.3849.884.3294
49.824.3249.004.3295
55.703.2357.703.3896
50.003.2050.143.2697
49.113.6945.782.8498
52.543.9550.703.5299
56.223.4851.162.84100
56.253.5260.004.72101
52.743.0055.903.06102
46.514.5842.503.58103
54.324.1451.804.00104
54.003.6354.763.74105
44.424.6145.724.84106
46.223.0247.203.40107
49.223.6848.293.30108
43.884.0041.283.78109
48.963.3548.202.88110
46.002.8046.792.84111
48.113.8245.053.22112
58.233.7855.853.72113
46.453.6846.103.66114
52.633.6253.953.80115
52.143.8450.803.24116
49.483.9049.623.94117
54.224.6651.174.54118
48.353.8144.503.40119
51.333.8053.433.21120
50.283.7550.003.70121
50.683.6050.603.20122
56.854.4056.404.11123



M.A. HASAN

Egypt. J. Phytopathol., Vol. 42, No. 2 (2014)

50

D i s c u s s i o n

Rust diseases of wheat not only reduce the yield but also reduce the grain
quality. Using resistant wheat varieties will protect wheat production from disease
infection and consequently from yield loss. In this study, 123 wheat genotypes were
tested for their resistance to wheat leaf and stem rusts. The tested genotypes were
grown at Gemmeiza Research Station during two growing seasons, i.e. 2012/13 and
2013/14. Data on rust incidence were recorded as rust severity (%), area under
disease progress curve (AUDPC) and coefficient of infection (CI) according to the
equation adopted by Stubbs et al. (1986).

High yielding and resistant varieties are the main objectives of breeding program
in Egypt. In this study, 8 wheat genotypes, i.e. 8, 31, 39, 40, 72, 80, 101 and 123,
showed adult plant resistance for both leaf and stem rust diseases during the two
successive seasons ranged from 0-10R. Also, these genotypes gave the highest
values of yield components. These wheat genotypes were resistant to rust diseases
and can be safely used in wheat breeding programs and released as commercial
cultivars under Egyptian conditions. Hussain et al. (2010a) found that the score of
leaf rust of the wheat variety Mairaj-08 varied from Tr to 10 MR, while it had 0 to
Tr for yellow rust during 2005/06 to 2007/08. Also, Mairaj-08 had RRI value of
8-8.9 for leaf rust. Due to better adaptability of the wheat variety Mairaj-08 it has the
potential to be approved as a new variety. Hussain et al. (2010b) reported that the
rust score of Fareed-06 varied from 5 R to 10 MS for leaf rust and 10 MR/MS to
10 MS for yellow rust as compared to 70 S to 100 S for leaf rust and 50 S to 90 S for
yellow rust of the check variety, i.e. Morocco. Fareed-06, had RRI value of 8 for
leaf and yellow rust. The wheat variety Fareed-06 was approved and released by
Punjab Seed Council, Lahore as new variety for cultivation in irrigated areas of
Punjab. Hussain et al. (2013) reported that the rust score of the cv. AaS-2011 varied
from 10 R to 30R/ MR for leaf rust and 10 R to 20 MR/MS for yellow rust as
compared to 20 S to 90 S for leaf rust and 10 S to 90 S for yellow rust of the check
variety, i.e. Morocco. AaS-2011 had RRI value of 7.2 to 9 and 7.5 to 9 for leaf and
yellow rust, respectively. Cultivar AaS-2011 was approved by Punjab seed Council,
Lahore and released as a new variety for general cultivation in hot and drought areas
of Punjab. Mahmoud et al. (2013) reported that the rust score of Chakwal-50 varied
from 5 MR/MS to 30 MS for leaf rust and 5 MS to 30 MS for yellow rust. Also,
cv. Chakwal-50 had RRI value of 7 to 8.6 and 8 to 8.3 for leaf and yellow rusts,
respectively. Cultivar Chakwal-50 has the potential to be approved and released as
a new variety. Tariq et al. (2013) stated that the rust score of cv. Dharabi-11 varied
from 0 to 5 S for yellow rust as compared to 80 S to 90 S for yellow rust of the
check variety Morocco. Cultivar Dharabi-11 had RRI value of 8.8 for yellow rust.
Cultivar Dharabi-11 was adapted at different locations, also it has the potential to be
approved and released as a new variety. Akhtar et al. (2002) found that seven
promising candidate lines, i.e. NR-149, 95C004, 91BT010-5, V-97112, SD1200/14,
B96038 and B92044, had desirable/acceptable RRI for leaf rust. So, these lines can
be recommended in those areas where rust problem leaf. Rattu et al. (2009) found
that out of 29 candidate lines, three lines were found resistant to both leaf
and yellow rusts and showed desirable RRI during 2003/04 and 2004/05.
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Worku and Badebo (2012) reported that out of the tested entries, 132 exhibited
combined resistances to stem and leaf rust diseases and those were selected for
further test in the 2010 off-season. In the subsequent test, 28 lines were identified to
have high level of stem rust resistance comparable or better than the resistant
checks. The selected durum landraces could be exploited in wheat breeding
program.

To increase the wheat production in Egypt, the breeding programs must be
selected for yield and its components like the traits studied in this investigation. In
these regards data showed that 23 wheat genotypes and 20 wheat genotypes gave the
highest values of 1000-kernel weight during the two successive seasons,
respectively. On the other hand, 7 and 8 wheat genotypes gave the highest values of
spike weight. These results are in harmony with those of Hendawy et al. (2007).
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تراكیب قمح جدیدة مقاومة لمرضى  فیتعر
صدأ الاوراق والساق تحت الظروف المصریة

محمد عبد القادر حسن
- معھد بحوث أمراض النباتات - قسم بحوث أمراض القمح 

.مصر- الجیزة - مركز البحوث الزراعیة 

والذرةالقمحبحوثمركزمنمستوردةالقمحمنوراثىتركیب١٢٣تقییمتم
مكوناتدراسةتمكما, القمحفىالساقوصداالاوراقصدأضد) میتالسی(

لصدأمقاومةكانتالقمحمنوراثىتركیب٤٦انالدراسھأوضحت. المحصول
الزراعىالموسمخلالالساقلصدأمقاومھوراثىتركیب٥٩كانبینماالاوراق
لقمحامنوراثىتركیب٦٧و٤٨وجد٢٠١٣/٢٠١٤موسمفى. ٢٠١٢/٢٠١٣

الصفاتبعضدراسةتمكذلك. الساقصدأ والاوراقلصدأمقاومةكانت
الدراسھتحتالموسمینخلال. السنبلھووزن،حبةالألفوزنمثلالمحصولیة

و٨،٣١،٣٩،٤٠،٧٢،٨٠،١٠١الوراثیھالتراكیبانالنتائجاوضحت
المحصولعالیةأیضاً وكانتالساقوصدأالاوراقلصدأمقاومةكانت١٢٣
اصنافلانتاجالقمحتربیةبرنامجفىالوراثیھالتراكیبھذهبادخالیوصىولذلك
.عالىومحصولعالیھمقاومھذاتجدیدة


