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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 B1/90 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 Ko&Suta 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
0-63% lacked tolerance to the medium intensities of the late

infection.
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Introduction

A genotype attacked by a disease agent as severely as
others but suffering less damage in terms of yield or quality
is regarded as tolerant (Robinson, 196900 It ®i's “wrong, .to
exclude tolerance from resistance expressioned interactions
(Russel, 1978). Simonds (1964) points to the notion of
relativity as the basis of the concept of tolerance eaven in
titles.

Similar studies in connection with the harmfulness and
control of obligate parasites and damage done by them have

been conducted in our country as well (Bogkovié et al., 1985;

Mom&ilovi¢d et al., 1986). Csosz et al. (1996) studied
simultaneously wheat tolerance to Puccinia graminis and

Erysiphe qraminis wusing an original trial design that they

compared te the center pivot method. Based on their study's
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tesults, they have concluded that tolerance is a resistance e
mechanism of secondary importance for the formation -of yield, :
jae s onastin lessen importance than major gene resistance.

The objective of our study was to assort a certain number Pt
of genotypes according to the level of tolerancesto . the agent =g r%

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

in genotypes with incomplete resistance (these being the most e

frequent ones in an assortment of varieties), we can obtain

infecrmation that can later be ‘used in the processk of breeding :

and developing a varietal assortment. Tolerant but very

susceptible varieties in combinations with resistant ones

could geave very promising progenies from wich can be selected

. future highyielding varieties.

Matherials and methods

Four teen winter wheat varieties and lines were tested
in 1994/9S and 1995/96. A special
14, 1994 and

successively in field trials
method was used: sowing was done on October
October 24, 1995, emergence occurred on October 295, 1994 and

November S, 1993, the plants. were harvested on July &4, 1995 _

and July 10, 1994; and the basic plot size was 9 x 1 m?.

Wi tiph et

A sprayer with a capacity of 200 1 and a range of 6 m was

CommApr NI L0 S (1995 and

W

used to protect or inoculate the plots

May 1,0 19960 withisa walter suspension containing a spore

Q it ire  in virulence ibype riofi Puccinia recondita -tritici races

77 and 167 (Todorova and Jerkovié, 19956).

On May 10, .1995 and May 22, 199&,! trial treatments

marked with a number and "k" were treated with Folicur plus’

(tebucanazcl + triadimenol) against the causal agents of leaf

The.rest of the treatments inocculated

i e -MW'LH@ e s
f Pheatirad g 1V i s s

rust and powdery mildew.

with the agent of leaf rust, marked only with a number, were &
treated against the causal agent of powdery mildew on Maly s lies, ~
1995 lin 1994, the incidence of Erysiphe graminis tiritici was ;

negligible, so that no special control measures were needesd) .

The level of infection with Puccinia recondita tritici B

b

was determined using a medified  version of. Cobb's secale

{Melchers and Parker, 1922). The final mark is the mean value

of four observations that were made per plot on the fcllowing
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. ) 1995 (3as
datess  April 20, 1995 (1); May 18, 1995 (2); May: 235 5

May %81, 1995 (4); June 9, 1995 (5); May 27, 1996 (6); ?“”E e
1996 (7) and June 19, 1996 (8) (estimation dates 1-B in the
Teb.la) . Yield per plot, hectoliter ‘mass, and 1000 grain ma§5
of each sample were measured.

. + s, tha tl e oEcEURHES
Yield losses and yield component losses

as 6
]

i . = tage and
during the two trial YBars were expresse 2SS percentag

then compared. The degree to which the studied traits were

interrelated was determined using correlation analyesis.

Results

Varieties that we used for our study (Table 1) were
either those that geneiprestinad Mol aval ol cortain HeVe 1o f
tclerance to Puccinia Tecondita tritici

those that had been
surviving on the market for a long time.

The following genoctypes proved

to be the most sysceptible
to leaf rust: NS 48739, NS SASH

{oZuta and Slavija.
susceptability it exhibited,

aliso cliose ‘tolithis

Based cn
the variety Evrcpa
group, while Balkan and Pobeda were
a similar level of incomplete

e resistance. The
line NS 40/39 suffered the

greatest damage

from Puccinia
CUECinl g
o 37% and 1'7%

recondita Cristhic i

in 1995 and 1995,

the line in which hectoliter mass
decreszsed the most {(by 7 ainial 2950

respectively. This was also

Ash famias HE0e0 kernel
ness 1s concerned, the greatest decrease was . recorded in the

var Lty SSliaE S i 1995, SAe, T 1226, viield component losces

were smaller (Table 1))

i
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The average damage in terms- of yield was 13.62% in 1995 and
10.92% in 1994. During the two trial years, the bighest level
of tolerance was exhibited by the 1line NS 81/90 and KoZuta,
their average vyield losses being 7.5 and B8%, respectively.
Interestingly, while the variety Kosuta lost 16% of its yield
when the éttack by the agent of leaf rust came early in the
season, the result of a late attack by the same disease agent
was that there was barely any yield loss at all. In both trial
years, Balkan and Pobeda, 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 of the attack was relatively low.

Pobede was developed by combining the varieties Balkan and

Sremica, so this is an indication of the heritability of the
trait.
The respective coefficients of correlation (r) among the

yields of protected and unprotected cultivars in the

were —0.093 and -0.234. The correlation

two years

coefficients between

the check treatments and inoculated treatments regarding the

yields and yield losses were -0.070 and -0.021, respectively.

All this leads to the conclusion that tolerance cannct be

regarded a stable trait. The correlation between vyields

obtained from infested and protected plots was very high in

1995 (r=0.860) and high (r=0.718) in 1996,

Discussion

In comparison with the designs that had been previously

used, the new trial design proved better in several respects:

- the protection and inoculation of the plots was more

uniform.

border rows and the fact that the plots differed as to their

fertility had less effect on yields and the process of disease

development.

- the triel was characterized by a greater yield measurement

accuracy 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 bro&ght about

a decrease in the absoulute differences in terms . of yield

relative to the infected crops. However, this had no

significant effect on our conclusions regarding the study's

objectives since infection levels increased in all of the

varietieé at the later stages of development.

In our country, there have been no studies aimed
exclusively at determining the harmfulness of Puccinia
recondita tritici. At the Rimski Sancevi sitel,  a i natural

infection by this parasite that occurred during the 1993/94
season produced the amount cf damage that was estimated at e
10h sl IJevEiEl stial ., 19946), the reason being the incomplete
resistance of the varieties: Moreover, the damage recorded in
the susceptible varieties attacked early in the <cseason was in
some cases as high as 30% (Bala¥ et - ail gt DL, Thet 1994
-estimates are closer tc this study's figures for 1995, =since
in 1995 the ‘attack came earlier than in 1296 Ta “ialgreat
extent, the expressicn of tolerance depends on environmental

conditions, Just like all the other plant-pathogen

relationships.
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