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ABSTRACT 

Thirty one leaf rust monogenic lines of wheal (Lr's) were evaluated for their 
U!Slslance u oder a rtificial f ield condition for 4 years ( 2000 - 2003 ) at Gemmeiza 
Research S\allon. The tested l r 9 enes were varied greally in disease s evenly but 
remained constant over the four years. They divided into four groups based on their 
reactions. Genes lr 9. LrlB. lr19. lr 21, lr 3B, Lr42 and lr 43 were highly resistant. 
Lr 2a, Lr 2b. lr 20, lr 25. It 28, lr 30, lr 34, lr 36 and lr 39 showed a moderate 
resistance response with a verage coefficient of InfecUon (ACI) values less than 10 
and low values of area under disease progress cUNe (AUDPC) . Genes lrll , Lr12 , 
lrl3, lr27, lr32 and lr33 showed lower susceptible responses, while the other tested 
Lr genes. Lr 1, lr 2e, l r3, l r 3bg. Lr 3ka, Lr 10. Lr 14a and Lr14b were high ly 
susceptible. The results showed highly positive values of Person correlation 
coefficient (rt) between the four years data with an average 0.81B ranged from "0.606 
to 0.987. Disease severity (OS) and area under disease progress CUNe (AUDPC) 
were highly correlated and seemed to be good estimators lor resistance . 

INTRODUCTION 

Leaf rust of wheat caused by Puccinia recondita f.sp. tritici is widely 
distributed disease in lemperate regions. TM resistance to such disease 
depends on both its stability which refer to geographical and environmental 
conditions and durability, refer to time ( Broers, 1989). Johnson,(19S8) 
reported that disease resistance is durable if it rema ins effe~tive for a long 
time In an environment favorable to the disease. Breeding for leaf rust 
resistance usually involves the use of major genes (Lr genes). Several 
resistance genes from cultivated and alien germplasm have been extensively 
used for incorporating resis tance to rusts and the alien genes are likely to be 
more useful for better and prolonged effectiveness ( Bahadur, at. al., 
2002 ). This paper reports the durability of 31 wheat Lr genes against a 
mixture of the prevalent leaf rust pathotypes under artificial field conditions. 
Materials and Methods 

Thirty One of wheat leaf rust monogenic lines, obtained from the 
Dept. of Wheat Diseases, Plant Pathology Institute, Giza, were selected for 
this study (Table l ). These lines were planted in two-row plots of 2 m. length 
and 20 em . apart in Ihree replicates . The experiment was surrounded by six 
spreader rows of the highly susceptible cultivars. Randomization was not 
used in planting,hese lines, since it seemed 10 be unnecessary (Broers, 
1987) , because of the high proportion of infection reaching the tested 
genotypes from the spreader rows, Touch test (Zadoks and Schein, 1979). 
Artificial inoculation was carried out just after a complete tillering by dusting 
with a mixture of the prevalent races and talc powder 1;5 (Tarvet and CasseU, 
1951). The epidemic was started with sporulating spreader plants. Disease 
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severity using 0-100 scale of Petreson at. aI., (1948) was recorded on the 
upper three leaves of 20 main tillers every 10 days from the appearance of 
leaf rust. Area under disease progress curve (AUOPC) was computed from 
disease severity according to Pandy et. al., (1989) as another parameter 
used 10 assess the res istance al any plan! age as follows :. 

AUOPC = 0 (Y2 (Y I +Yk )+ (Yz+ YJ +. "' Y~-l)) ' 

Where : 0 
V, ... Yk 

Y2'" V3 + .. Y~., 

= Time intervals 
= Sum. of the first and last disease scores . 

= Sum . of all in between disease scores. 

Average coeffiCient of infeclion ( ACI ) was calculated for each line by 
multiplying the following factors by the percentage of infection according to 
Saari and Willcoxson.( 1974 ) . 
o = 0.0 R = 0.2 Mr = 0.4 

Ms = 0.6 X = 0.8 S = 1.0 
The Lr genes were divided into, highly resistant ( zero infection ), moderate 
resistant ( Mr I Ms ), moderate susceptible ( less than 30 % ) and highly 
susceptible ( more than 30 % ). P erson'S c orrefation c oeffieien! of disease 
severity between the four years was determined . 

RESULTS AND DISCUSSION 

The present study was carried oul at Gemmeiza Research Sialion in 
middle of Della, Egypt during 4 successive seasons( 2000-2003). The 
reaclion of the les ted leaf rust monogenic lines against a mixture of the 
predominate races were recorded annually at fixed interval period (10 days), 
average coeffiCient of infection (ACI) and area under disease progress curve 
(AUDPC) were determined. The analysis of variance of leaf rust reveals that 
the response of each tested Lr gene did not differ greatly during the four 
years period, whereas there was a significant difference between the Lr 
genes (LSD : 6.47). 
According to the response of the tested Lr genes at field adult stage, data in 
Table ( 1) show that the Lr genes fiU into four groups : 
I -highly resistance genes, Lr 9, Lr 18, lr 19, lr 21, Lr 38, l r 42 and l r 43, 

which showed zero disease severity alon9 the four years of evalualion. 
2- Moderate resistance genes. Lr 2a, lr 2b, Lr 20 Lr 25, lr 28. Lr 30, lr 34, lr 

35, l r 36 and Lr 39. It showed low disease severity ranged from Tr - Mr I 
Ms 1010 Mr I Ms, and able 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 infection from 10s up to 30s. 

4-Highly susceptible genes, Lr 1. Lr 2c, l r3. Lr 3bg, Lr 3 ka , Lr 10, Lr 14a and 
lr 14b mean average coefficient of infection more than 30 up to 75 % . 

Similar results were obtained by El· Daoudi et. 81.,(1987 ) who 
reported that lr 19 showed higher levels of resistance at bolh seedling and 
adult planls stages followed by lr 15. lr24 and lr 9.respeclively. (Sawhney 
and Gael, 1986) indicated thaI genes lr 9. lr 19, lr 24. l r 25 and lr 28 
cooters effective seedling resistance to different pathotypes of leaf rust and 
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also exhibited adull plant resistance. Also, Tomar and Menon ( 1998 ) 
screened certain near isogenic lines and stocks of common wheat ~arrying 
specific Lr gene for adult plant res is lance to leaf rust pathotypes under 
natural and artificial 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 22a. Lr 35 And Lr 36 exhibited moderate resistance to leal 
rust . 

Table(,): Severity of leaf rust disease on a 0 ·100 scale, average 
coefficient of infection ACt) and area under disease progress 

All lines of low moderate resistance to leaf rusl had less than 5 ACI 
and 1 50 unit 0 f a rea under disease progress curve (AUDPC) compared 10 
over 75 ACI and 2300 unit in the susceptible Lr gene 3kJ . Prescott and 
Saari. (1975) suggested that varieties and lines having AClless 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 en tries 
having A CI greater than 10 should bed iscarded. The performance of date 
show that the previous resistant and moderate genes are sources of 
resistance to leaf rust. 1M resistant I moderate resistant genes may confer 
adult plant resistance singly I or if linkage with other Lr I Sr genes and may be 
used in crossing block program with susceptible common wheat varieties to 
leaf rust. For example. Lr24 is known to be linked with Sr 24 (Mcintosh e/. al .. 
1977) 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 and Oyck, 1982) and with 
Lr 27 and lr 31 ( Singh and MCintosh, 1984 )10 confer durable resistance to 
leaf rust Area under disease progress curve (AUOPC) values run in a 
parallel line with disease severity of the tested Lr genes . 

Data in Table (2) show Person's correlation coeffICient (r, ) 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. 11 means that there is a high 
positive correlation of disease severity bet\.veen the four years and the Lr 
genes varied greatly in meir level of resistance to leaf rust 

The high correlation coefficient ( r. ) of disease severity between the 
four years of assessment suggests thai disease severity and area under 
disease progress curve are a reliable epidemiological parameters and can be 
used to evatuate the resistance in Ihe field . 

Table (2): 

.., 

000 
()()' 

002 
003 

Person's correlation coefficient of mean disease severity 
between four years for 31 wheat Lr mono~enic lines. 

Disease severit 
2000 2001 20002 

0.606 0.683 
0.972 
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