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ABSTRACT

Four Egyptian wheat cvs viz. Giza-168, Sakha-93, Sids-1 and Giza-139
in comparison with a fast ruster i.e. Morocco gave evidence to their inclusion of
slow rusting trait against leaf rust discase. Testing them for 2 seasons under
greenhouse conditions and two other seasons under field conditions supported
such finding. The tested cvs Revealed their ability to exhibit low pustules number,
longer incubation period and latent period as compared with the local Giza-139
under field conditions, Relatively lower AUDPC, r-value and the higher weight of
1000 kw confirmed the presence of long lasting resistance in these cvs through
out the two growing seasons 2003/04 and 2004/05.

INTRODUCTION

Wheat leaf rust incited by Puccinia trificina Ericks.& He mn is one of the
most dangerous disecases of wheat allover the world (Roelfs !¢ 88). Recently,
Mclntoch, er al. 2005 described is more than 60 leaf rust resist; nce genes and
quantitative trait loci ((QTLs) in wheat, many of them are race spe:ific genes and
several are used by breeders to develop new cultivars, that rema n effective for
short term and became ineffective thereafter. The recent example of breakdown
of resistance afforded by the locus Lr 26 and Lr 9 in wheat against P. triticina
(Aslam, 1996).Thus, it is necessary to search for more durable typ: of resistance.
The partial resistance for wheat leaf rust is characterized in epidem iological sense
by testing the component of disease cycle that affect the disease rite of increase.
The long latent period was identified as important component of p: rtial resistance
(Parlevliet, 1989).

Some genes i.¢. Lr 34 for adult-plant resistance have teen associated
with slow rusting and leaf tip necrosis (Singh 1992). Slow rusting genes are
counted from a smail group of leaf rust resistance genes such as Lr 34 (Martinez
et al. 2001) and (Singh & Huertn-Espino, 2003). It was reported that Lr 34 is
tightly linked with leaf tip necrosis (LTP) locus (Schnurbush et al.; 2004,).

The main obijective of this work is to compare the phenomenon of slow
rusting in certain Egyptian wheat cultivars in comparison with a cultivar Morocco
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which is considered highly susceptible with leaf rust or fast ruster. The study will
throw high lights on the components of slow rusting through the agronomic and
pathogen view points at both seedling and adult stages.

MATERIALS AND METHODS

The present work was carried out at the greenhouse of leaf rust research,
at the Wheat Diseases Section, Plant Pathology Research Institute (PPRI),
Agricultural Rescarch Center (ARC), Giza, Egypt during the period 2003-2006.

Greenhouse studies.
Seeds of the Egyptian wheat (Triticum aestivim L.) cvs. viz. Giza-139,

Giza-168, Sakha-93 and Sids-1 kindly obtained from Wheat Res. Sec. Field Crop
Institute (FCI), ARC at Giza- Egypt. However, seeds of Morocco were kindly
obtained from Prof Dr. Willing, Sidney Univ. Australta (Personal
communication). Meanwhile, urediniospors of races 77 and 149 solely as a source
of inoculum were available at Wheat Discases Research Section. The experiment
was carried out in a completely randomized design with three replicates. These
wheat cvs were sown in plastic pots (9 cm ©). Each received 10 kernels, in a clay
soil (all cultural practices were precisely applied), eight<lay oid seedlings were
inoculated with either race 77 or 149. The inoculated seedlings were incubated in
a moist chamber at (18 °C -20°C) overnight at darkness and transferred to the
greenhouse benches, following the method adopted by (Tervet & Cassel, 1951)
for rust inoculation. After disease onset, infection types (IT) were recorded
following the scale proposed by Stakman ef a/, (1962). Latent period was
estimated using the method proposed by Parlevliet (1975) who defined it by the
time between inoculation and disease symptoms occurrence. Number of
pustules/cm® was determined as described by (Parlevliet & Kuiper 1977).

Field experiments

This experiment was carried out at the experimental farm of Sakha Res.
Sta. during the two seasons (2003/04 and 2004/05) to evaluate 4 Egyptian wheat
cvs only. A split plot design was adequate for this experiment since the main plots
were represented by the Egyptian cvs. within each block, however the subplots
represented the treatments i.¢. Artificial inoculation, chemical protection (sumi-
®), flag leaf removal and natural infection. The experimental unit consisted of a
pair of rows with 3 m long and 30cm apart, each row was seeded with 5 g of each
wheat cv, 100cm was left between blocks and around them as an allay. The
experiment was surrounded with a belt of wheat of the highly susceptible cvs. i.e.
Triticum spelta saharences and Little Club, such belt served as a spreader for the
disease. When the spreader plants were 50% infected, the genotypes were scored
three times for rust severity using "Modified Cobb’s" scale (Peterson et al. 1948)
at weekly intervals.

Disease severity (DS) was recorded four times during the two successive
seasons, expressed as percentage coverage of leaves with rust pustules according
the scale of Peterson et al., (1948). Plant reaction (Infection type) expressed in
five types as described by Stakman et al., (1962). Area under disease progress
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curve (AUDPC) was estimated to compare different responses of the tested
cultivars (Pandey ef al,, 1989) using the following equation:

AUDPC=D [172 (Y1+YK)+ Y2+ Y3+ ....... Y(k-1) 1]
Where: D = Time intervals, Y1 = first disease reading and Yk = last disease

recording

Rate of disease increase (r-value) as a function of time was also estimated to
determine the ability of the tested cultivars to slow down the development of leaf rust
infection during the epidemic under field conditions, It was calculated from the
different rust scores as a severity of leaf rust infection at the time of 1ust appearance
and ‘every seven days thereafter. Rate of leaf rust increase (r-value) was estimated
using the following formula of Van der Plank, (1963):

1 X2 X1
r-value = (log. - loge
12 —141 1-X2 1-X1
Where: X1 = the proportion of the susceptible infected tissue (DS) at date t1, X2
= the proportion of the susceptible infected tissue (DS) at date 12 and 12 - t] = the
interval in days between these dates. Statistical analysis was down according to
Snedecor and Cochran(1960).

RESULTS

1-Evaluation of some wheat cvs to leaf rust infection at seedliny stage:

Regarding the components of slow rusting duration. Data in Table (1) reveal
the performance of 3 of local wheat cvs. [Giza-168, Sakha-93 wd Sids-1] in
comparison with (2) susceptible ones [local wheat cv. Giza-139 ar d Moroces] as
affected by inoculation with either of races of P. triticina at seedling s age (Table and
Fig. 1). These data indicated that the two ¢vs. Giza-168 and Sak a-93 exhibited
relatively high incubation period (IF) followed by Sids-1 that can« in the second
rank. On the other hand, the two fast ruster i.e. Giza-193 and Moroc o exhibited the
same lower value of TP (7 day) when inoculated with race 77 of P. trit cina. A similar
trend was observed between cvs., since, the TP was more higher, bu: the cv. Sids-1
exhibited lower value. The fast ruster exhibited no change when inoc dated with race
149, where data also revealed that race 149 exhibited higher mean oi IP than that of
race 77. The total mean of cultivar run in the same trend,

Regarding the latent period LP, data in the Table (1) & Fig (2) revealed
that cv. Giza-168 showed the longest LP when inoculated with ei her of the two
races followed by cv. Sakha-93 with race 77. However, Giza-1.,9, Sids-1 and
Morocco exhibited the same value of LP with race 77. The situati yn scems quite
different with race 149, since Sids-1 and Sakha-93 exhibited the rame LP value,
Meanwhile, Morocco exhibited higher LP than them. Also, the mean of LP was
longer with race 77 than its value with race 149, Generally the highest mean of
LP was recorded with Giza-168 followed by Giza-139 and Morocco, however
Sids-1 and Sakha-93 were the least in such value.
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Table (1): Incubation period, Iatent period and number of urediniospors
pustules/em*® of partial resistance in five wheat cultivars
inoculated with either race 77 or 149 of Pccinia triticina, in
seedling stage,

Incubation period No. of Urediospore
Lat
No ars (day) ent period (day) pastules / cm?
Race | Race Race | Race Race | Race
77 | 149 [ M| gr | qa9 [Mem| 5y | jgo | Mean

Giza-139 |7.00] 700 | 7.00 | 800 [ 867 | 8.34 |34.67[81.67|58.17
Giza-168 [ 7.67| 8.00 | 7.84 | 900 | 9.00 | 900 ! 12.00] 6.33 | 9.17
Sakha-93{7.67; 8.00 | 7.84 | 8.33 | 8.00 | 8.17 [27.67]24.67 [26.17
Sids-1 7661 7331749 1 8.00 | 8.00 1 8,00 | 13.00)22.67)17.84
Moroceo [ 7.00 7.00 | 7.00 | 800 | 8.33 | 8.17 [42.33(61.33 {51.80
Mean 7.4 17.466]|7.434 18266 8.4 [8336{2593[39.33]32.63

i | L g

Concerning the number of pustules/cm?, data in Table (1) and Fig. (3)
indicate that the highest number of pustules was recorded on Giza-139 inoculated
with race 149 followed by Morocco incculated with races 77 and 149. On other
hand, the least number of pustules was recorded on cv. Giza-168 inoculated with
races 77 and 149 followed by cvs Sids-1 and Sakha-93. It could be also concluded
that the tested cvs. exhibited less number of pustules/ cm® with Tace 77 as
compared with race 149,

2-Evailuation of some wheat cvs to leaf rust infection under field conditions:
(a) During 2003/04:

As for rust severity (RS), data in Table (2) indicate that the four tested
wheat cvs were differed in their reaction to leaf rust infection with differing the
treatments. In this respect, the highest, RS was recorded in infected plots of Giza-
139 and Sids-1 which inoculated artificially with mixture of races 77 and 149.
Also, the RS was high on Sids-1 and Giza-139 in non-infected and flag leaf
removed treatments. On the other hand, The least RS was recorded on Giza-168
and Skha-93 which protected with sumi-8 fungicide. It is clear also from the
obtained results that there were clear significant differences between test wheat
cvs and treatments.

Regarding AUDPC, during season 2003/04, data indicated that the
highest AUDPC was recorded on cvs Giza-139 and sids-1 in artificially infected
plots followed by non-infected plots of same cvs. While, the flag leaf removed
treatment came in the third rank. On the other hand, the least AUDPC was
recorded on all protected cvs with clear significant differences between the tested
wheat cvs in relation to different treatments.

Concerning r-value during season 2003/04 data received clear significant
differences between tested cvs in relation to the different treatments. In this
respect, the highest r-value was recorded on Sids-1 in artificially infected and
non-infected treatments. Mean while, the least r-value was recorded on Giza-168
in protected treatments. Also, the cvs Giza-139, Sakha-93 and Giza-168 revealed
moderately r-value in infected, flag leaf removal and non-infected treatments,



Table (2): Rust severity, r-value, AUDPC and 1000 kernel weight of four tested Egyptian wheat cvs under field conditions during
season 2003/04,

Rust severity AUDPC*
=

1000-Kernel weight
Wheat . § § . . %
cultivars
) -
&

5 3

Giza 139 406.9
336.0
259.0
91.0
LSD at5%
for CVSx T - 1550 181.08 0.02 2.698
Protected = sprayed with sumi-8 fungicide, AUDPC = area under disease progress curve.
Art, Infected = infected with mixture of leaf mst races 77 and 149. r-value = rate of disease increase.
Flag Leaf = removal flag leaf,

N. infection = natural infection,
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Fig. (1): Incubation period of leaf rust races 77 and 149 on different wheat

unt period

\

Day 8.2-

Fig. (2): Latent period of leaf rust races 77 and 149 on different wheat cvs.
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Fig. (3): Number of urediniospors pustules/ cm? of leaf rust races 77 and 149
on different wheat cvs.

On the other hand, significant differences were recorded between tested
wheat cvs during season 2003/04 in relation to different treatments regarding
1000 kernel weight. In this respect, the highest of 1000 kernel weight were
recorded on Sids-1 in all treatments. However, the highest weight of 1000 kernel
weight was recorded on protected Sids-1 and Giza-139. Mean while, the least
weight was recorded on Giza-168 and Sakha-93 in almost treatment.

(b) During 2004/05:

As for rust severity (RS), data in Table (3) indicate that the four tested wheat
cvs were differed in their reaction to leaf rust infection with differing the treatments,
In this respect, the highest, RS was recorded in infected plots of Giza-139 and Sids-1
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which inoculated artificially with mixture of races 77 and 149 and other treatments,
On the other hand, The least RS was recorded on Giza-168 and Skha-93 which
protected with sumi-8 fungicide. It is clear also from the obtained results that there
were clear significant differences between test wheat cvs and treatments.

Regarding AUDPC, during season 2004/05, data indicated that the
highest AUDPC was recorded on cvs Giza-139 and sids-1 in artificially infected
plots followed by non-infected plots of same cvs. While, the flag leaf removed
ireatment came in the third rank. On the other hand, the least AUDPC was
recorded on all protected cvs with clear significant differences between the tested
wheat cvs in relation to different treatments.

Concerning r-value during season 2004/05 data received « lear significant
differences between tested cvs in relation to the different trea ments. In this
respect, the highest r-value was recorded on Giza-139 in artificia ly infected and
non-infected treatments. Mean while, the least r-valuc was record :d on Giza-168
in protected treatments. Also, the cvs Giza-139, Sakha-93 and Gira-168 revealed
moderately r-value in infected, flag leaf removal and non-infected treatments.

On the other hand, significant differences were recorded between tested
wheat cvs during season 2003/04 in relation to different treatments regarding
1000 kemel weight. In this respect, the highest of 1000 kern:l weight were
recorded on Sids-1 in all treatments. Mean while, the least weight was recorded
on Giza-168 and Sakha-93 in flag leaf removal treatment.

DISCUSSION

Wheat leaf rust incited by Puccinia triticina Ericks.& Her n. 1s one of the
most dangerous diseases of wheat allover the world (Roelfs ef a/. 1! 92). at seedling
stage. The obtained results gave evidence to the presence of relat vely lower rust
severity, longer IP, LP and number of pustules/cm?® These paramiters were often
more or less common in cvs. Giza-168, Sakha-93 and Sids-1. 7 he reverse was
recorded with Moroceo and Giza-139.These results run in the same rend with those
of (El-Daoudi et al. 1983, Parleviiet 1989, EL-Sharmy and Mousa 200 I). The obtained
result also revealed that the two leaf rust races i.e. 77 and 149 exhibi ed quite similar
effect on the tested wheat cvs regarding these parameters with a ew tendency to
virulence with race 149. The mean value of such parameter exhibitec by the cultivars
confirmed such conclusion. This finding would gave us the ground to say that cvs.
Giza-168 and to some extent Sakha-93 may exhibited the componen of slow msting
at seedling stage. Similar resulis were reported by (Kuhn ef al. 1978 Martinez et al.
2001, Singh and Huerta-Espino. 2003).

As regard to the evaluation of wheat cvs at adult stage the obtained results
indicated the presence of varied values of significance in slow rustit g component in
most of treatments, but no significance was observed in rust soverity, r-value,
AUDPC except for 1000 kw. under the stress of chemical protection. This result
seemed to be logic (Kolmer 1996, Singh 1992, Schnurbusch et al. 2004).

It could be concluded herein that flag leaf removal has a profound effect on
agronomic characters and may overcome the other treatments.



Table (3): Rust severity, r-value, AUDPC and 1060 kernel weight of four tested Egyptian wheat cvs under field conditions

during season 2004/05,

Rust severity AUDPC r-value 1000-Kernel weight
=
T = = & g
Wheat Tl el 81l el Bl=wlS |l 2B l=|lS]| s T = | =
culti:aars g < S § § g S § g g - g % & ~ g
] | 80 < b an = & o =0 - = 2 50 &
g ¥ 5| Bl E | F|5|e|§|F|=2| 2§ &)=
& E B |z | & &z | A& =z & = =
Giza-139 1175750 | 42.2 1 425 {1365 |1800.61394.6(356.1 [0.081|0.15210.128(0.129141.420138.880| 35600 | 40
Sids-1 85 1500 622 ]625)10591420.91562.61525.910.031(0.14440.129}10.171145.220]43.500] 36.820 | 42.43
Sakha-93 | 7.5 [ 350 16.0 |16,25]99.751369.31248.51175.9] 0.03 {0.134} 0.1 j0.072]40.620(39.270| 35.780 ) 39.03
Giza-168 [ 475 116.25] 95 95 {79.6311496]132,1]99.75]0.01510.07210.056{0.04742.050 40,2001 35220 | 40,47
L.SD at 5%
for CVS x T . 1350 138.66 1.29 1.06
Protected = sprayed with sumi-8 fungicide. AUDPC = area under disease progress curve,
An. Infected = infected with mixinre of leaf st races 77 and 149,

r-value = rate of disease increase.

Flag Leaf = removal flag leaf. N. infection = natural infection,
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The obtained results confirmed the presence of significance in cvs regarding
the components of slow rusting i.e. r-value, rust severity and 1000 K. W. These results
run in the same line with those of (Martinez et al. 2001, Qing et al. 2005) who
suggested that the slow-rusting might have a similar mechanism with the low
infection who type resistance of race specificity, but with lower intensity,
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