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Abstract 

The objective of the study was to assess the tolerance of 

13 Yugoslav winter wheat varieties and prospective lines to 

Puccinia recondita tritici. The study lasted two years . 

The line NS 81/90 exhibited the most consistent level of 

tolerance. The variety Renesensa was stable and possessed a 

certain level of incomplete resistance. In 1996, tolerance was 

exhibited by Kosuta and Slavija. NS 48/91 and Evropa 90 were 

close to them. Balkan was the variety with a low level of 

tolerance to medium severities of P. recondita. Pobeda and NS 

0-634 lacked tolerance to the medium 

infection. 

intensities of the late 
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Introduction 

A genotype attacked by a disease agent as severely as 

others but suffering less damage in terms of yield pr quality 

is regarded as tolerant (Robinson, 1969 > . It 

exclude tolerance from resistance expressioned 

is ~"rong to 

i n t er a c t i ·o n s 

( Russe 1 , 1978) . Simonds (1966) points to the notion of 

relativity as the basis of the concept of 

titles. 

tolerance eaven in 

Similar studies in connection with the harmfulness and 

control of obligate parasites and damage done by them have 

been :::onducted in our country as t--Jel 1 <8o5kovic et al., 1985; 

Mcm~ilovi~ et al., 

simultaneously wheat 

1 986) . Csosz et al. ( 1996 > studied 

tolerance to 

E 1· y s i p he g r am i n i s us i n g an o r i g i n a 1 

Puccinia graminis and 

trial design that the¥ 

compat ed to the c en t e 1· p j v o t me tho d . Based on the i r s tu d y ' s 
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results, they have concluded that tolerance is a resistance 

mechanism of secondary importance for the formation -of yield, 

1.e., one of lesser importance than major gene resistance. 

The objective of our study was to assort a certain number 

of genotypes according to the level of tolerance to the agent 

of leaf rust they possess. By comparing the level of damage 

in genotypes with incomplete resistance (these being the most 

f,·equent ones 1n an assortment of varieties), we can obtain 

infcrfation that can later be used in the process of breeding 

and developing a va1- i et a 1 assortment. Tolerant but 

susceptible varieties in combinations with resistant ones 

could geave very promising progenies from wich can be selected 

future highyielding varieties . 

Mathe:ials and methods 

Fourteen winter wheat varieties and lines were tested 

successively in field trial~ in 1994/95 and 1995/96. A special 

method was used: sowing was done on October 14, 1994 and 

Oct~ber 2~, 1995, emergence occurred on October 25, 1994 and 

November· 5, .1995, the plants.t"ere harvested on July 4, 1995 

and July 10, 1996; and the basic plot size was 9 x 1 m2
• 

used 

May 

A spraye,- with a capacity of 200 l and a range of 6 m was 

to protect or inoculate the plots (on Ap1-i 1 10, 1995 and 

1 ' ~" i th a ~-,a ter suspension containing a spore 

mixture in virulence type of Puccinia recondita 

77 an:J 167 ( Todor·ova and Jer i·:cv i c, 1996 >. 
tritici races 

On Mar 

1rJi th a 

10, . 1 995 and May 22, 1996, 

number and "k" vJere treated 

treatments 

with Folicur plus 

(tebucanazc1 + triadimenol) against the causal agents of 1 eaf 

1-ust and pow de,- y m i 1 dew . The 1-es l: of the t 1- ea t men ts i no cu l a t e d 

:.-J i L h t h e a g en t of leaf rust, marked only with a number, 

t r· E'~ a b::• cJ a g a i n s t t ti e c a u s a 1 a g en t o f p o 1--, de!- y m i 1 cl e 1 •1 o n Ma y 1 O , 

1 995 : i :·1 1 9°6, the incidence of E:-ysiphe g1·aminis ti·i tici ~-ias 

negli:;;:ble, so that no special contr-ol measur·l:'s ~-1e,·e needf?d~. 

Th0 level of i 11 f e C t i CHl "" ! t h p UC C i n l a ,- e C O n cl l t a tr· i t i C i 

using a modified version uf Cobb's scale 

(Melchcr·s and Par·ker, 1922). The final mark .is the mean ·,alue 

o f four· ob s er v a t i o n s th a t irJ e 1- e rn ad e per· p 1 o t o n t h e f c l 1 o ~·1 i n g 
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18, 1995 ( 2) j May 25, 1995 ( 3) • ' 
I dates: 

May 31, 

1996 (7) 

April 

1995 
and 

20, 
( 4 ) ; 

June 

1995 ( 1 ) j May 

June 9, 1995 
19, 1996 ( 8) 

( 5) ; May 27, 1996 ( 6) ; June 8, 

(estimation dates 1-8 in the 
Tab.la) . Yield per · and 1000 grain mass plot, hectoliter mass, 
of each sample were measur~d. 

losses and yield component losses that occurred Yield 
during the tt•m ti- i al ·d ~- percentage and years were expresse o~ 
then compared. The degree to which the studied traits were 
interrelated was determined using correlation analysis. 

Results 

Varieties that we 
e i the,- those that 11-Jere 

used for our study 
presumed to have a 

<Table 1) 
certain level 

we,-e 

of tcler~nce to Puccinia recondita tritici those that had been scrviving on the market for a long time. 
The following genotypes proved to be the most s~sceptible to leaf rust: NS 40/39, NS 81/90, Koluta and Slavija. Based on the deg:-ee of susceptability it exhibited, the variety Evrcpa 90 was alsc close to this group, while Balkan and Pobeda were sho:..Jn to have a similar level of incomplete resistance. The 1 • - ! :,e NS 40/39 suffered the greatest damage from Puccinia recondita tritici 37i~ a~,d 17}~ in 1995 and 1996, r·espectively. This was also the line in which hectoliter mass decre.3sed the most (by 8 ., ,. in 1995) . As fa,- as 1000 kernel r.ic::s: is conce,-ned, the greatest decrease 1rias recorded in the variety Slavija in 1995> 

were smaller (Table 1). 

31¼. In 1996, yield component losses 

\ 
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Tc!erance of wheat gen~types to Puccinia recandita tritici ba~ed 

on yie!d and yield components 
------- --------------------------------·------------------------

T0.b. 1d. PL.cci:1ia recondita tritici infection seve:·ity in winter wheat 

genotypes prot£•=:ted and artificially infected· in 1995 and 1996. 
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of yield was 13.621/. in 1995 and The average damage in terms 

10.921/. in 1996. During the two trial years, 

of tolerance ~-Jas exhibited by the line NS 

the highest level 

81/90 and Ko~uta, 

their average yield losses being 7·.5 and ~¼, 

Interestingly, while the variety l<o~uta lost 1·61/. 

when the attack by the agent of leaf rust came 

respectively. 

of .its· yield 

early in the 

season, the result of a late attack by the same disease agent 

was that there was barely any yield loss ·at al 1. In both trial 

years, Balkan and P~beda, the two varieties with a certain 

level of incomplete resistance, were among the varieties that 

suffered the greatest damage, which was not the case with the 

variety Renesansa. Balkan showed the lowest level of tolerance 
even when· the severity 

Pobeda was developed by 

of the attack was relatively low. 

combining the varieties Balkan and 
S :- em i c a , so 

trait. 
this is an indication of the heritability of the 

The respective coefficients of correlation Cr> among the 

yields of protected and unprotected cultivars in the two years 

we1-e -0.093 and -0.234. The corr·elation coefficients between 
the check treatments and inoculated treatments regarding the 
yields and yield losses were -0.070 and -0.021, resp~ctively. 

All this leads to the conclusion that tolerance cannot be 

regarded a stable trait. The correlation between yields 

obtained fron, infested and protected plots was very high in 
1995 (r=0.860> and high (r=0.718) in 1996. 

Discussion 

In comparison witti the designs that had been previously 

used, the new trial design proved be~ter in several respects: 

the protection and inoculation of the plots was more 

uniform. 

border ~ows·and the fact that the plots differed as to their 

fertility had les~-effect on yields and the process of disease 

development. 

- • the trial was characterized by a greater yield measurement 

accu,-acy than in trials with a smaller basic plot. 

In 1995, the high levels of infection present in control 
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plants at the later stages developmental stages brought about 
a decrease in the absoulute differences 1n terms. of yield 
relative to the infected crops. However, this had no 
significant effect on our concl~sions regarding the study's 
objectives since infection levels increased in d 11 of the 
varieties at the later stages of development. 

In our country, there have been no studies aimed 
exclusively at determining the ha1-mful ness of Puc::cinia 
recondita tritici. At the Rimski ~an~evi site, a natural 
i n f e c t i o n b y th i s p a 1- as i t e th a t o c c u 1- r e d du r i n g t h e 1 9 9 3 / 9 4 
season produced the amount of damage that was estimated at 5-
1 Oi: (Jevtic: et al., 1996), the reason being the incomplete 
resistance of the varieties; Moreover, the damage recorded in 
the susceptible varieties attacked early in the season was in 
some cases as high as 30~ (Balaf et· al., 1994). The i994 

-estimdtes are closer tc this study's figures for 1995, since 
in 1995 the attack came earlier than in 1996. To a gr-eat 
extent, the expression of tolerance depends on environmental 
conditions, 
relationships. 
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