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ABSTRACT

Thirty one leal rusl monogenic lines of wheat {Lr's) were evalualed for thair
resistance under arificial field condilion for 4 years ( 2000 - 2003 ) at Gemmaiza
Research Station. The tested Lr genes were varied greatly in disease s everity but
remained constant over the four years. They divided into four groups based on their
reaclions . Genes Lr 9, Lr18, Lr18, Lr 21, Lr 38, Lr 42 and Lr 43 were highly resistant.
Lr 2a, Lr 2b, Lr 20, Lr 25, Lr 28, Lr 30, Lr 34, Lr 36 and Lr 39 showed a moderate
resistance response with average coeflicient of Infection (ACI) values less than 10
and low values of area under diseass progress curve (AUDPC) . Genes Lr11, Lr12 |
Lr13, Lr27, Lr32 and Lr33 showed lower susceplible responses, while the other tested
Lr genes, Lr 1, Lr 2¢, Le3, Lr 3bg, Lr 3ka, Lr 10, Lr 142 and Lridb were highly
susceptible. The results showed highly positive values of Person correlation
coefficient {rs) between the four years data with an average 0.818 ranged from 0.606
1o 0.987. QOiscase severity ( DS) and area under disease progress curve (AUDPC)
were highly correlated and seemed to be good estimators for resistance .

INTRODUCTION

Leaf rust of wheat caused by Puccinia recondita {.sp. tntici is widely
distributed disease in lemperate reglons. The resistance lo such disease
depends on both its stability which refer to gecgraphical and environmental
conditions and durability, refer to time ( Broers, 1989). Johnson,(1988)
reported that disease resislance is durable if it remains effective for & long
lime in &n environment favorable lo the disease. Breeding for leaf rust
resisiance usually involves the use of major genes (Lr genes). Several
resistance genes from cuitivated and alien germplasm have been extensively
used for incorporating resistance to rusts and the alen genes are likely o be
more useful for better and prolonged effecliveness ( Bahadur, &l al.,
2002 ). This paper repors the durabliity of 31 wheat Lr genes againsi a
mixlure of lhe prevalent leaf rusi pathotypes under arilficial field conditions.
Malerials and Melhods

Thirly one of wheal leaf rust monaogenic Jines, obtained from the
Dept. of Wheal Diseases, Plant Pathology Institute, Giza, were selectad for
this study (Tablie1). These lines were planted in two-row plots of 2 m. lengih
and 20 cm. aparl in three replicales. The experiment was surrounded by six
spreader rows_of the highly susceplible cullivars. Randomization was nol
used in planting\lh'ese tings, since it seemed 10 be unnecessary (Broers,
1087) , because of the high proporiion of infeclion reaching the tested
genotypes from the spreader rows, Touch lest (Zadoks and Schein, 1979).
Artificial inoculation was carried out just after a complele tillering by dusting
with a mixture of the prevalent races and 1alc powder 1:5 (Tarvet and Cassell,
1951). The e pidemic was slarled with sporulating spreader plants. Disease
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severity using 0-100 scale of Pelreson el. al., (1948) was recorded on the
upper lhree leaves of 20 main lillers every 10 days from the appearance of
leaf rust. Area under disease progress curve (AUDPC) was compuled from
disease saverity according to Pandy el al, (1989) as anather parameter
used to assess the resistance at any plant age as follows :-

AUDPC =D [% (V) + Y ) + (Ya+ Ya+.... Yo ).

Where: D = Tims intervals
Y, *+ Yy = Sum. of the first and last disease scores.
Yy + Yy 4.Y,.,, =8um. of all in between disease scores.

Average coefficient of infection ( ACI ) was calculated for each line by
mulliplying the following factors by the percentage of Infeclion according o
Saari and Willcoxson ,{ 1874 ).
0 =00 R=02 Mr=0.4

Ms =06 X=0.8 §$=1.0
The Lr genes were divided into, highly resistant ( zero infection ). maderate
resistant ( Mr / Ms ), moderate susceptible ( less than 30 % ) and highly
susceptible ( more than 30 % ). Person's correfation ¢ oefficient of disease
severity between the four years was delermined

RESULTS AND DISCUSSION

The presant study was carried out at Gemmeiza Research Station in
middle of Deita, Egypt during 4 successive seasons( 2000-2043). The
reaction of the tested leaf rust monogenic lines against a mixture of the
predominate races were recorded annually at tixed interval period (10 days) ,
average cosfficienl of infection (ACI) and area under disease progress curve
(AUDPC) were determined. The anaslysis of variance of leaf rust reveals that
ihe response of each tested Lr gene did not differ greatly during the four
years period, whereas there was 2 significant difference between the Lr
genes (LSD : 6.47).

According to the response of the lested Lr genes at field adull stage, dala in

Table ( 1) show that the Lr genes fil) inlo four groups :

1-highly resistance genes, Lr 8, Lr 18, Lr 18, Lt 21, Lr 38, Lt 42 and Lr 43,
which showed zero disease severity along the four years of evaluation.

2- Maderata resistance genes, Lr 2a, Lr 2b, Lr 20 Lr 25, Lr 28, Lr 30, Lr 34, Lr
35, Lr 36 and Lr 39. it showed low disease severity ranged from Tr — Mr /
Ms 1010 Mr / Ms, and abie to slow down leaf rust all over the tested period .

3-Moderate susceptible genes, Lr 11, Lr 12, Lr 13, Lr 27, Lr 32, Lr and Lr 33
which showed mean average of infeclion from 10s up o 30s .

4-Highly susceptible genes, Lr 1, Lr 2¢, Lr3, Ly 3bg, Lr 3 ka, Lr 10, Lr 143 and
Lr 14b mean average coefficient of infeclion more than 30 up to 75 % .

Similar resulls were obtained by EL- Daoudi ef. al,(1887 ) who
reporied that Lr 13 showed higher levels of resislance at both seedling and
adult plants stages followed by Lr 15, Li24 and Lr 9.respectively. {Sawhney
and Goel, 1886) indicated thal genes tr 9, L 18, Lr 24, Lr 25 and Lr 28
confers effecive seedling resistance 10 different pathotypes of leaf rust and
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also exhibited adult plant resistance. Also, Tomar and Menon ( 19398 )
screened certain near isogenic lings and stocks of common wheat carrying
speclfic Lr gene for adult plant resistance to leafl rust patholypes under
natural and artificiat epiphytotic conditions , alien genes Lr 9, Lr 19 Lr 24, Lr
25, Lr 28, Lr 32 and Lr 37 conferred a high degree of adult resistance .While,
Lr 18, Lr 21, Lr 223, Lr 35 And Lr 36 exhibited moderale resistance to lea!

rust .

Table{1): Severlty of leaf rust dlsease on a 0 -100 scale, average
coefficlent of infection ( ACI ) and area under disease prograss

curve ( AUDPC ) of 31 Lr genes .

Lr genes Disesse severity Mean of
2000 | 2001 | 2002 [ 2003 | ACl AUDPC
Highly resistance
Lr9 0 0 0 0 0 0
Lr 18 0 0 0 0 0 0
Lr 19 0 0 0 0 0 0
Lr 29 0 0 0 0 0 0
Lr 38 0 0 0 0 0 0
Lr42 0 0 0 0 0 0
Lr 43 0 0 0 0 0 0
Moderately resistance
Lr 2a SMr/Ms 10- MrMs | 10- Mo/Ms | 10- MoMs 4.37 137.50
Lr2b 10- MuMs | 5-MoMs 5MrMs | 10- MriMs 3.75 100.00
Lr 20 5-Mr/iMa 5-Mr/Msa 10- Mr/Ms | 10- Mr/iMs 3.75 112.50
Lr 25 10- Mr/iMs 5-MriMs S-Mr/Ms 5-Mr/Ms 3,12 87.50
Lr28 10- Mr/Ms 5-MoMs §-Mr/Ms 10- Mr/Ms .75 100.00
Lr 30 5-Mr/Ms 5-Mr/Ms 5-M1/Ms 10- Mr/Ms .12 87.50
Lr 34 5-Mr/Ms 5-Mr/Ms 5-Mr/Ms 10- Mr/Msg 3.12 87.50
Lr35 Tr- MtMs | Tr- Mi/Ms | Tr- Mi/Ms 5-Mr/Ms 1.37 37.50
Lr 38 5-Mr/Ms 5-Mr/Ms 5-Mr/Ms 5-Mr/Ms 2.50 75.00
Lr 39 5-Mr/Mia 10- MriMs | 10- Mr/Ms | 10- Mr/Ms 4.37 137.50
Moderately susceptible
Lr11 i0s 108 108 208 12.50 350.00
Lt 12 2038 30s 30s 408 30.00 800.00
Lr13 103 108 20s 308 37.50 500.00
Lr 27 20s 108 108 208 15.00 400.00
Lt 32 5s 10s 20s 20s 13.75 425.00
Lr 33 20s 20s | 20s 0s 22.50 650.00
Highly susceptible
Lrl 40s s s 4D 8 35.00 1000.00
Lt 2¢ 50 s 60s B0 s 80s 67.50 2050.00
Lr3 50s 60 s 80 a 80s 87.50 2050.00
Lr Ibg 408 80s 80s 80s 70.00 2200.00
Lr dka 80 a 80s 80 s 80 s 75.00 2300.00
Lr 10 205 40s 30s 403 32.50 1000.00
Lt 143 403 60s 60 s 80s 55.00 1700.00
L¢ 14D 20 s 20s 408 S0s 32.50 950.00
L.S.0. 6.47

All lines of fow moderate resistance to leaf rust had less than 5 ACI
and 150 unit of area under disease progress ¢curve (AUDPC) compared 10
over 75 ACI and 2300 unit in the susceplible Lr gene 3ka . Prescolt and
Saari, (1975 ) supgested that varietles and lines having ACI less than 5 were
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considered as good sources of resistance, while values between 5 — 10
considered as sources of reasonable levels of resistance, while entries
having ACl greater than 10 should b e discarded. The performance of date
show that the previous resjstant and moderate genes are sources of
resistance to leaf rust . The resisiant / moderate resistant genes may confer
adult plant resistance singly / or {f linkage with other Lr / Sr genes and may be
used in crossing block program with susceptible commaon wheat varielies to
leaf rust. Far example. Lr24 is known to be linked wilh Sr 24 (McIntosh el. ol.,
1877) which confers a high level of resistance to both leaf and stem rusts .
Also several researchs reported that Lr 34 interacts favorably with Lr 13
(Roelfs, 1988) and with Lr 33 and Lr T3 ( Samborsk ang Dyck, 1982) and with
Lr 27 and Lr 31 ( Singh and Mcintosh, 1984 )to confer durable resistance to
leaf rust . Area under disease progress curve (AUDPC) values run in a
parallel line with disease severity of the tested Lr genes .

Data in Table (2) show Person's correlation coefficient {ry} of mean
disease severity between 4 years of assessment of 0.818.. The r, values
were very high ranged from 0.606 to 0.987. It means that there is a high
positive correlation of disease severity between the four years and the Lr
genes varied greatly in their level of resistance to leaf rust.

The high correlation coefficient ( ry ) of disease severity between the
four years of assessment suggests that disease severity and ares under
disease progress curve are a reliable epidemiological paramelers and can be
used o evaluale the resislance in the field .

Table (2): Person's correlation coefficlent of mean disease severity
between four years for 31 wheat Lr monogenic lines.

Year Disease severity
2000 2001 I 20002 [ 2003
2000 - 0.606 0.683 0.701
D001 0.972 0.961
2002 0.987
003 -
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