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ABSTRACT

Different physiological races of Puccinia striiformis were identified in
North Delta during two successive seasons. The races 2E22, 134E150, 174E158.
6E18, 134E158 and 238E190 were identified in 1999/2000 scason whereas the
races 2E0, 6E0, 6E18, 174E158, 134E158, 238E190 and 231E223 were identified
in 2000/2001 scason. Race 134E158 exhibited the highest frequency during the
two seasons. Race 238E190 was found only on infected spikes of wheat cv.
Sakha-69 during the two scasons. Wheat cultivars Sakha-8, Sakha-69,
Gemmeiza-3, Gemmeiza-5, Sids-7 and Sids-9 exhibited susceptible reaction
when inoculated with race 238E190 under field conditions whereas Sakha-93.
Giza-168, Gemmeiza-9 and Sids-1 were resistant. Infection with race 238E190
significantly reduced the yield and yield components of the first 6 cultivars
compared with control (sprayed with Sumi-8 fungicide). Disease losses in yield
and yicid components were significantly higher in Sids-7 and Sids-9 compared
with Gemmeiza-3 and Gemmeiza-5 cvs.

The reaction of the tested wheat cultivars to infection with stripe rust
was varied depending on plant growth stage and the surrounding temperature
regimes. All tested wheat cultivars were generally more sensitive 10 infection at
8-15°C than at the higher temperature regime (14-28°C) and at seedling stage
than at the adult growth stages (stem elongation, booting and heading). The
recorded infection type at the higher temperature regime was varied and increased
toward susceptibility when the tested plants were later transferred to the low
temperature regime,

Spraying plants of wheat cv. Giza-160 at seedling and adult stages (24 h
before rust inoculation) with the crude leaves extract of Eucalyptus robusta,
Myoporum pictum and Salix babylonica was controlled the stripe rust infection
through clongating the latent period (29-30 days) compared with the control (12
days). Efficiencies of these extracts were greatly decreased when used 6 days
after rust inoculation. However, the Sumi-8 fungicide was the best foliar
treatment for elongating the latent period (35.3-38.7 days).
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INTRODUCTION

Wheat plants (Triticum aestivum) are attacked with stem {Pucciniu
graminis £, sp. tritici), leafl (P. recondita) and stripe (P. stritformis) Tust diseases.
Stripe rust disease is one of the recent probliems affecting wheat production in
Egypt. Tn this respect, the first stripe rust epidemic was recorded in 1967 and then
three major epidemics were recorded in 1995, 1997 and 1999 seasons where the
stripe rust destroyed most of the wheat cvs in Northern and Southern Delta arcas
(Abdel-Hak et al. 1972, El-Daoudi ef al. 1996 and Abu El-Naga et al, 1999).

Tn fact, the cultivated wheat varieties suffered from sudden epidemics of
stripe rust during the five elapsed decades from the perspective of change in
weather conditions in relation to the genetic make up of both host and parasite.
Thus, different stripe rust races were identified in Bulgaria (Mihova 198Y9), in
Syria and Lebanon (Hakim and El-Ahmed 1998, Hakim and Mamluk, 1998:
Yahyaoui, ef al. 2002), and in the United States (Chen er al (2002). The
composition of physiologic races in Syria and Lebanon was differed greatly
between 1994 and 1999. Races identified in 1999, such as 230E150 and 230E 134,
have wider spectra of virulence on resistant genotypes than the races collected in
1994 (Yahyaoui ef al. 2002).

The response of wheat entries to stripe rust infection might be affected
by the growih temperature, stage of plant growth and wheat cultivar. Qayoum and
Line, (1985) stated that all tested wheat entries showed susceptibility at both low
and high diurnal temperatures in the greenhouse. The cultivars that were resistan
at high temperature post inoculation became susceptible when subsequently
transferred to lower temperature. Park, (1990) noticed that no infection occurred
al temperature above 20.8°C compared with 15.4°C. At the high temperature, the
induced resistance fo stripe rust appeared only during incubation and symptoms
expression, but not after spore production. During the incubation and symptoms
development, the resistance of wheat cultivars to stripe rust was decrcased by
decreasing temperature from 21-26°C to 18-21°C (Shang et al. 1997).

The infection with Puccinia striiformis was affected also by the
interaction between wheat cultivar and temperature. Zhao Wensheng et al. (2000)
reported that Singhe 1 cv. was highly susceptibie at 15°C and highly resistant at
22°C, while Minxian 169 cv was highly susceptible at both temperatures.
Sandoval-Islas et al. (2002) concluded that the latent period (LP) was not
sensitive 1o temperature, but percentage of severity and infection (ype vaiues
decreased as temperature increased.

Application of plant extracts revealed promising results in controlling
wheat leaf rust disecase and increased yield production (Hasabnis and Chirme,
1993). The neem extracts and Luban (Frankincense gum) effectively induced
resistance in faba bean (cv. Giza-2) against rust disease caused by [romyces
Jabae, when they were applied to plants, 24 h before inoculation (Hammouda et
al. 1999). Spraying wheat seedlings (7 days old) of highly susceptible cultivar
{Giza-160) with different plant extracts (Halfa barr, Chamomile and Persian lilac)
five days before inoculation with Puccinia recondita 1. sp. tritici decreased
number of pustules/cm’, disease severity and changed the infection type from
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susceptible to moderately susceptible. Also, these plant malterials increased
photosynthetic pigments, phenols content (total, free and conjugated), and
activities of peroxidase and polyphenoloxidase in the sprayed ones compared
with control (Satlam, ef al. 2001).

The present work aimed to identification of the most prevalent
physiological stripe rust races in North Delta and clarifying the sensitivity of
certain local varieties toward resistance under the stress of high temperature. The
pathogenic ability of stripe rust race 238E190 (isolated only from infected spikes)
and effect of some plant extracts on latent period were also investigated.

MATERIALS & METHODS

Collection of the discased samples:

Samples of wheat leaves and spikes infected with stripe rust were
collected during 1999/2000 and 2000/01 growing seasons from different localities -
in the northern Egyptian Governorates [Kafr El-Sheikh {(Bialla and Metobus),
Gharbia (Kafr El-Zayat and Tanta), Dakhalia (El-Manzala) and Damyatta (El-
Serow and El-Zarka)|. These localitics were cultivated with the susceptible wheat
cultivars (Sakha-69, Sakha-8, Giza-163 and Sids-9). The present work, unless
otherwise mentioned, was conducted at the Experimental Farm of Sakha Agric.
Res. Sta., Egypl under controlled greenhouse conditions with a daylight regime
{approximatcly 7500 Lux light intensity) of 16 light/8 dark hours and relative
humidity more than 95% as adopted by Stubbs, (1988),

dentification of the prevalent physiological races of stripe rust:

Identification of stripe rust races was achieved according to Johnson et
al. (1972) using the world and European group of wheat differential varieties
(Table 1) kindly obtained from Netherland Research Institute for Plant Protection
P.O. Box 9060, 6700 GW, Wageningen, Individual pustules (Puccinia
striiformis) were taken from the collected samples and propagated on the
susceptible wheat cv. Giza-160. Seeds of differential wheat varieties were sown
in 10-cm ¢ pots (10-seeds/pot). Seedlings of the different differential varieties (7-
10 days old) were dusted with mixture contained urediospores of each rust sample
plus talcum powder at the rate of 1: 20 (w: w) as suggested by Tervet and Cassel
(1951). Pots were kept for 48 hour at 9°C followed by incubation for 18-20°C
days at 15-18°C in a conditioned grecnhouse as adopted by Stubbs, (1988), then
the infection types of stripe rust were estimated using the scale described by
McNeal ef al. (1971) as shown in Table (2).

Capability of stripe rust race 238E190 appeared on spike to infect leaves and
its effect on some parameters of wheat plant;

This study aimed to verify if stripe rust race 238E190 which appeared
only on spikes of Sakha-69 cv. is specific to infect wheat spikes only. Thus, an
experiment conducted in complete randomized block design with three replicates
was carried out under field conditions at Sakha, Agric. Res. St. during the
growing season 2000/01 to ensure or avoid this conclusion. The experimental unit
consisted of 3 rows with 2-meter long and 20 cm apart, each row was cultivated
with 10 g of either of 10 tested wheat cvs (Sakha-93, Sakha-8, Sakha-69, Giza-
168, Gemmeiza-3., Gemmeiza-5, Gemmeiza-9, Sids-1, Sids-7 and Sids-9). The
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recommended agricullural practices were applied. The urediospores of the
physiological race 238E190 were propagated as previously mentioned, collected
and mixed with talcum powder at the rate of 1: 20 (w:w) then used for antificial
inoculation according to the methods described by Tervet and Cassel (1951). At
the end of tillering and beginning of booling stage, the wheat plants were
uniformly dusted with the mixture of urediospore-talcum powder (inoculated
plots). Tn the control plots, the wheat plants were un-inoculated and sprayed with
a systemic fungicide Sumi-cight SEc (diniconazole) {(E)-1-(2.4-Dichlorophenyl)-
4 4-dimethyl 1-2-(1,2,4-triazol-1-yl)-1-penten-3-01.} at rate of 0.35 mi/L water
and repeated 3 times at 10 days intervals. Infection types (IT) were recorded 20
days after inoculation according to the scale of McNeal, et al. (1971). Number of
kernels/spike, number of spikelets/spike, 1000 kernel weight (g), spikes length
and yield losses {(Control - Incculated)/Controt x 100)] were also determined.

Table (1);: Deaconry values and Yr genes of winter (*) and spring (**)
wheat differential varieties used for identification of stripe rust
races {(Johnson ef al. 1972).

Deaconry World differentials European diffcrentials
value Varieties Yr geney Vanetles Yr genes
1 | *Chinese 166 [
' T l./ﬁc ) ,
**Hemes Kolben | ** Heines Peko 1

"8 [ *Vimorin23 | 3 | *Nord Desprez

| ¥Carstensy |
* Sun x Omer * Spaldings prolic |
* Clement | *Heines VIT

2¥=256 | ** Tret-sEl( album | 5 -

Table (2): The infection type scale (Expressions) of wheat stripe rust as

described b; McNeal et al. !1971!.
Infection A Descriptions

_1.No visibie infection .
| "Necrotic or chiorotic flecks, no sporulation
Necrotic and/or chlorotic stripes, no sponulation -

Necrotic and/or chiforotic stripes. trace sporulation
| Necrotic and/or chiorotic stripes, light sporulation

Necrotic and/or chiorotic " stripes, intermediate

sporulation

Necrotic andlor chlorotic  stripes  moderate
ion

Necmtk: andlor  chiorotic sinpes, abundant

2 | * Strubes Dickkopf




Effect of growth temperature regime and stage of plant growth on the
expression of the stripe rust infection;

This experiment was conducted during growing season 2001/02 under
greenhouse conditions using the wheat cultivars Giza-i168, Giza-163, Sakha-8,
Sakha-69, Sakha-93, Gemmeiza-3 and Gemmeiza-5. Seeds were sown in 10-ci ¢
pots (I sceds/pot) at seedling stage and inoculated 7-10 days aficr sowing or in
25 cm ¢ pots (15 sceds/pot) for inoculation at adult stages (sicm clongation,
booting or heading stages). The inoculation process was performed using mixture
of urediospores of the prevalent siripe st races mixed with 1alcum powder
(prepared as mentioned above). Inoculated pots were kept in an incubation
chamber for 48 hour at 9°C then exposed to 8-15°C; 10-20°C or 14-28°C for 15
days m different conditioned greenhouses. The adult plants that were previously
incculated and exposed for 15 days to the high temperature regime (14-28°C)
were re-exposed for additional 7 days to lower temperature regime (8-15°C). In
all cxperiments. the data of stripe rust infection type (1T) were recorded according
to the scale of McNeal ef al. (1971).

Effect of some natural plant extracts on stripe rust severity:

The activities of leaf extract of five plants (Fucalyptus robusta,
Myoporum pictum, Lantana camara, Shinus terebinthifolia and Salix bahylonica)
in conirolling the stripe rust infection at seedling and booting growih stages were
investigated in season 2001/02. The fresh leaves of cach plant were thoroughly
washed with sterile water. blinded in sterile distilled water at the rate of 1g/1ml
(w/v), filtered through two layers of cheesccloth then cenirifuged at 3000 rpm
(Gerard, et al. 1994) for obtaining the crude extracts,

Seeds of wheat cv. Giza-160 were sown either in small 10 cm ¢ pols
(10-plants/pot) for inoculation at scediing stage (7-10 days old) or in 35 cm ¢ pots
{20-plants/pot) for inoculation at booting stage. The wheat plants at a known
growth stage were sprayed with a known crude leaf extracts either 24 hrs before
or 6 days post inoculation. The inoculation process was carried out as described
above using a muxture of spore powder of the prevalent stripc rust races of
Puccinia striiformis. Three replicates {cach one had 3 pots) were used for cach
particular treatment. Wheat plants sprayed with the fungicide Sumi-eight at rate
of 0.35 ml/L water and sterile distilled water were served as control. Efficicncy of
tested treatments in controlling stripe rust infeclion was determined in tcrm of
latent period (the number of days between inoculation time till appearance of
infection) as adopled by Tomerlin, (1983),

RESULTS

1- Identification of the prevalent physiological races of stripe rust:

Data in Table (3) revealed that 6 physiological races of Puccinia
striiformis i.e. 2E22, 134E150, 174E158, 6E18, 134E158 and 238E190 were
dominant and identified during season 1999/2000. The race 134E158 cxhibited
the highest frequency followed by 2E22 and 134E150 races. respectively.
meanwhile race 6E18 showed the least frequency. However, 7 physiologic races
namely; 2E0, 6E0, 6E18, 174E158, 134E158, 238E190 and 231E223 were
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identified during season 2000/01. The race 134E158 was the most frequent one
followed by 174E158, while, race 231E223 was the least in this regard. In
general, the race 134E158 has the highest frequency and was the most
predominant during the two growing seasons. Is interest 10 state that the race
238E190 was reporied on spikes only during both seasons.

Table (3): Identification and frequency of physiologic races of Puccinia
striiformis f. sp. tritici in North Delta during the 199900 and

2000/01 growing seasons.
pp—— S
World differentials g | European differentials | £ g |
5] HEE o |2 HE
%“5? JHE AR B £l g
“Eugg. Q § ma‘igmgﬂg Race | 5 g
Egigﬁgggégégiégﬁéé 21§
FOEE PIE O 3EEC e g (Bt
@ = =
Yr's |5]9 10 6i711 2 ISH 8 6[7]4
Deaco-
ay | 51264321688 {4 |21 2 l64i32|16) 84214
value
~b-l-1-1-1-1-18)-120)-|-1-18]-iS|Sj-]|22| 2E22 | 24 |20.51
SISy -F-1-1-181S]-H34[S|-|-18]-ISI{S|-{150[34E154 20 {17.09
1S -(8]-iS{S|8]-]174]8]-1-]18]SI8|S)-]158] 74F15| 17 [14.52
T - - TS s - e [-1-T-1st-T-Tsl-T18] 618 ] 12 {1025
SAST - -] -E-1S|SE-[13S|-[-IS[SIS[S]-[158{34E 15{ 31 {2649
~ISISIS-]S]S S -1238]81 - ISISISISISI-190| 38E19] 13 |1L.1]
Total samples 117
-b-b--l-1-i-iS7{-t 2 1-4-1-5-1-(-1-0-10 2E0 | 6 {612
- -p-1-1-18)s8 -16 )-1-1-1-1-1-1-]-10 6E0 9 ]918
A =Yl -l -1-1SE8 -1 6 |-§-]-1S1-1-1S}-|18]| oEI8 13 |13.26
o0 _ |S]-i8) - [S[S[S]-[174IS]-|-[S|S[S{S]-{158]174E158] 18 !18.36
SI8E-L-) -1 - SEST-11M]ST- |- 1SISIS1S] - {158[134E158 39 [39.79
-IS|SI8 -1S|S|S]-]1238iS|-|S|S|S|S|S]-{190R38EIat &8 [ 8.16
-1Si8|S]-{-[Si{S|S231{S151-!8{8:5|8[8{223R31F223 5 ] 5.10
Totalssmgles 98

- = No reaction occurred
S = susceptible reaction for infection
* Frequency % = Number of samples of each stripe race/ Number of total samples x 100

1I- Reaction and yicid parameters of different wheat cultivars as affected by
stripe rust race 238E190 isolated from infected spike:

Data in Table (4) indicated that the stripe rust race 238E190 was able to
infect not only spikes but also leaves of some tested wheat cultivars (Sakha-8.
Sakha-69, Gemmeiza-3, Gemmeiza-5, Sids-7 and Sids-9). While, some others
(Sakha-93, Giza-168, Gemmeiza-9 and Sids-1) showed resistant reaction against
infection with stripe rust race 238E190 either on leaves or spikes. Thus, effect of
infection with race 238E190 on some yield parameters of the most susceptible
wheat cultivars was investigated.
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Table (4): Reaction of 10 wheat cvs to infection by the stripe rust race

238E190.
Wheat cvs Disease reaction on

Leaves Spikes
Sakha-93 RO T R
Sakh-8 S -
Sakha-69 S S
Giza-168 'R R
Gemmeiza-3 5 S
' i ' S S

R R

By ‘ e S
1

Table (5): Effect of infection with stripe rust, race 238E190, on spike length,

number of sgikeletslsgike and induced losses.
Number of

Wheat cvs Spike leagth (cm) [:,ss spiklets/spike L;'Ss
Control | Inoculated | *° Control [ Inoculated |
plots * plots plots

Sakha-8 11.12 8.48 2375 1 1738 | 29.09

Sakha~69 13.07 919 |2968 1922 | 2727

1378 1108 1965 | 2082
1311 1053 1872 | 18.85
14.09 9.86 1655 | 39.90
1434 10.85 17.08 36.69

L.5.D. at 0.05

* Sprayed with fungicide Surm—

Tale (6): Effect of infection with stripe rust, race 238E1%0, on the number

of kernel/spike, weight of 1000-kernels (g) and the induced losscs.

r of .
k’:n“zzespike Mo | 1000 kemelweight | [ e
Wheat ¢vs Inoculated | % Control | Inoculated |
__plots
32.85 | 3095
2999 | 3865
3509 | 27.70
3412 | 2603
2515 | 54.66
47.97 2341 | 58.99
L.S.D. 2¢ 0.05 1.25 1 68

* Sprayed with fungicide Sumi -8.
** | osses % = (Comrol -~ Inoculated) / Control x 100
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The obtained results showed that the yield attnibutes of tested wheat
cultivars was significantly vaned either in inoculated or control (spraved with
fungicide Sumi-8) plots. In plots inoculated with stripe rust race 238E190, spike
length, number of spiklets/spike (Tabie 5). number of kernel/spike and 1000-
kemels weight (Table 6) were reduced by 16.67-30.03%. 18.85-39.9%. 16.67-
30.0% and 26.03-58.99%, respectively in comparison with control plots. Losses
in the determined yield components due to infection with stripe rust race 238E190
seems to proportionally parallel, in general, with values of these components in
control plots. Thus, losses were highest in Sids-7 and Sakha-69 (spike length) and
Sids-7 and Sids-9 (number of spikiets/spike, number of kernel/spike and 1000-
kernels weight) compared with Gemmeiza-3 and Gemmeiza-5 cvs.

LII- Effect of growth temperature regime and stage of plant growth on the
expression of the stripe rust infection in different wheat cultivars:

Data in Table (7) show that, the five wheat cultivars Giza-163, Sakha-8,
Sakha-69, Gemmeiza-3 and Gemmeiza-5 were reacted as susceptible “S” or very
susceptible “VS” against stripe rust infection at the seedling stage when exposed
to any of the three tested growth temperature regimes i.e. 8-15, 10-20 and 14-
28°C. However, Giza-168 reacted as moderate susceptible “MS” at 14-28°C and
“M” at 8-15 and 10-20°C whercas Sakha-93 was high moderate “HM”, moderate
“M” and low moderate “LM” at temperature regimes of 8-15, 10-20 and 13-28°C,
respectively. At all adult stages (stem elongation, booting and heading), Sakha-93
and Giza-168 exhibited immune reaction whereas, at stem elongation stage only,
Giza-163, Sakha-8 and Sakha-69 were “VS” (ITs 9) while Gemmeiza-3 and
Gemmeiza-3 were “S” at all tested growth temperature regimes. At booting stage,
Giza-163, Sakha-8 and Sakha-69 reacied as “VS”, “S™ and MS at 8-15, 10-20 and
14-28°C, respectively. While Gemmeiza-3 and Gemmeiza-5 exhibited “MS”
reaction at 8-15, 10-20 and “LM” reaction at 14-28°C. At heading stage, Giza-
163, Sakha-8 and Sakha-69 showed “S™ reaction at 8-15 and 10-20°C and “HM”
reaction at 14-28°C. Meanwhile, Gemmeiza-3 reacts as “M” and Gemmeiza-5
reacts as “HM” at 8-15 and 10-20°C. The latter two cultivars, however, reacted as
“LM” at the high temperature regime (14-28°C).

Table {7): Reaction of wheat cvs against stripe rust infection at different
growth stages and growth temperature regime according to

McNeal et al. (1971).
‘Infection types (fts) at differer growth stages and temperature reglmes T
4 Stem H 3
Wheat cva 81511020 | 1428 | 815 | 10-20 | 14-28 | 8-15 | 10-20 | 14-28 | 8-15 | 10-20 { 1428
*C o o, oC o °C o oC °C oC o °C
Giza-163| VS | VS [ VS [ VS VST VS |VS| S [MS| S | S [HM
Gual68 M| M (MS| 0| 0|0 0|0 | 0]O]O]O
Sukha8 [ VS| VS VS [VS[VSTVSTVS[ S [MS| S |5 ['HM
Sakha 69 VS [ VS | VS | VST VS| VS TVS| s IMS| S| S |HM
Sakha 93 HM| M |[IM [ 0 |0 Jo [0 [0 (o (o]0 o
Gemerad | S [ VS| S [ ST S [ S MS[MS[IM|M | MM
ST s {sS{s{s| S M|M|IM/HM|HM|LM
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I- Effect of growth temperature change on the stripe rust disease scverity:
Data in Table (8) indicated that the wheat cultivars Giza-163. Sakha-8
and Sakha-69 reacted as “MS” whereas Gemmeiza-3 and Gemmeiza-5 reacted as
“LM” under the high temperawre regime (14-28°C). When (he same plants were
subsequently transferred to lower temperature regime (8-15°C) the reaction was
changed to VS~ and “MS” for the two groups of wheat cultivars, respectively.

Table (8): Effect of changing in temperature regime on stripe rust infection

at booting staEe according to McNeal et al. (1971).

Growth temperature regime
Wheat cvs.
14-28°C T  si1s°c
Giza-163 MS VS
Sakha8 MS ' VS
Sakha-69 MS VS
Gemmeiza -3 ' LM MS
Gemmeiza-5 " LM MS

IV- Effect of spraying wheat plants at seedling stage with some plant extracts
on stripe rust scverity:

Data in Table (9) indicate that applying Sumi-8 fungicide at seedling or
booting stages was significantly betier than any of the tested plant extracts in
controlling stripe rust infection as it recorded the longest latent period (35.3-38.7
days) when used 24 h before and 6 days after rust inoculation. Among tested
crude plant extracts, Eucalyptus robusta. Myvoporum pictum and Salix babvionica
were the best when used 24 h before inoculation at seedling and booting growth
stages (29.0-30.3 days) compared with the control treatment (12 days).
Efficiencies of these extracts were conspicuously decreased when used 6 days
after rust inoculation. In this regard. E. robusta and S. babyionica were the best
although the length of latent period was decreased to 14.6-15.3 days compared
with 12 days in the control. On the contrary. extracts of Lantana camara and
Shinus terebinthifolia leaves were not effective in extending length of the latent
period particularly when used after rust inoculation (12.0-12.6 days) compared
with the control treatment. At booting stage. all tested plant extracts used afier
rust inoculation, however. increased latent period significantly (13.0-16.5 days).
The longest latent period was recorded also by the crude extracts of /' robusta
and 5. babvionica
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Table (9): Effect of spraying wheat plants (cv Giza-160) at secdlings or
booting stages with crude extracts of some plants or Sumi-cight
fungicide 24 h before or 6 days after inoculation with P
striiformis.

Bootin

g stage

Seedling stage

Source of extract | Before After | Before After |
inoculation | inoculation | inoculation | inoculation
Eucalyptus robusta 30.3 153 165
Myoporum pictum 29.3 12.6 293 136
Lantana camara 18.7 120 ] 186 | 130
Shinus terebinthifolia 18.7 12,0 18.6 130
Salix babylonica 29.1 14.6 29.0 1438
Sumi-¢gight 38.7 353 38.7 38.0
Control 12.0 12.0 12.0 12.0
LS.D. at 5% 4.58 0.69 0.98 0.71
DISCUSSION

No doubts that rust diseases are onc of the most limiting faciors of mass
production of wheat (Triticum aestivum 1.) all over the world. Stripe rust
{(Puccinia striiformis tritici), in patticular, is a familiar disease in Egypt as most of
the Egyplian cultivars exhibited considerable levels of susceptibility to this
discase. The significance of the discase might depend upon the prevalence of the
aggressive races and their affinity or compatibility with the genelic constitutions
of the host in a given environment. The present results proved that 6 (2E22,
134E150, 174E158, 6E18, 134E158 and 238E190) and 7 (2E0, 6E0. 6E18,
17T4E158, 134E158, 238E214 and 231E223) physiologic races of £ striiformis
could be identified during 1999/2000 and 20(0/2001 seasous, respeciively. The
race 134E158 was the most dominant during both seasons followed by race 2E22
and 134E150 respectively in the first season and 172E158 in the second season.
Some of these physiological races were reported in other Arab countrics. For
example, the 6E18 and 6E0 races were recorded in Syria (Hakim and El-Ahimed.
1998 and Hakim and Mamluk, 1998).

The stripe rust race 238E190 which isolated from infected spikes could
not able to infecl neither leaves nor spikes of the wheat cvs, Sakha-93, Giza-168,
Gemmeiza-9 and Sids-1. On the contrary, this race could infect both leaves and
spikes of Sakha-8, Sakha-69, Gemmeiza-3, Gemmeiza-5, Sids-7 and Sids-9 cvs.
The variation in responses of these cultivars against infection with stripe rust
might be genetic in nature. In the latter cultivars, the yield components (spike
length, number of spiklets/spike, number of kernels/spike and weight of 1000-
kernels) were significantly decreased by infection with stripe rust race 238E190
corpared with the control (sprayed with Sumi-8 fungicide). The present results
proved that the wheat cultivars that produced the highest yield and yield
components in control healthy plots showed the highest losses in their yield and
yicld components when infected with stripe rust race 238E190. In general, the
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highest losses were observed with Sids-7 and Sids-9, while, the least losses were
noticed with Gemmeiza-3 and Gemmeiza-5. Yield losses due to stripe rust
infection could be attributed mainly 10 the reduction in wheat kernel weight
{Sharma et al. 1985). The stripe rust infection caused great kernel vield losses in
the very susceptible cultivars when the epidemic began before the booting stage
(Murray ¢f al. 1995 and Ma and Singh 1996).

The response of a known wheat cultivar to stripe rust infection at
different growth stages might be depended on the diurnal temperature regime
prevailed during plant growth. The wheat cultivars tested during the present work
were greatly varied in their responses against stripe rust infection at different
tested temperature regimes (8-15, 10-20 and 14-28°C). In most cases. the cultivar
response was increascd towards resistant reaction as the temperature regime
increased and vice versa. The reaction of the tested wheat cvs inoculated at
booting slage and grown at high temperature (14-28°C) was obviously changed
when allow to grow for few days at low (emperature (8-15°C). The Giza-163.
Sakha-8 and Sakha-69 exhibited “MS™ and “VS” reaclions whereas Gemmeiza-3
and Gemmeiza-5 exhibited “MR” and “MS” reactions at the high and low
(cmperaturc regimes, respectively. In fact, at low temperatures, the vital activities
of a plant were greatly changed compared with at high temperature. These results
are tn harmony with Qayoum and Line (1985) who recorded that the winter wheat
cultivars that were resistant at high temperature post inoculation became
susceptible when subsequently transferred to lower temperature. Shang ef ol
(1997) showed that, resistance of wheat cultivars to stripe rust was decreased by
decreasing temperature from 21-26°C to 18-21°C during the incubation and
symptoms development. Zhao Wensheng ef al. (2000) reporied that Singhe ) v
was highly susceptible at 15°C and highly resistant at 22°C, while Minxian 169
cv was highly susceptible at both temperatures. In fact, the high temperature
induced resistance to stripe rust only at the infection stages (incubation and
symploms expression), but did not induce resistance of after spore production
(Sandoval-Islas et al. 2002),

Regarding the effect of certain plant extracts on stripe rust severity at
seedling stage under greenhouse conditions, the obtained results gave evidence to
the superiority of the crude extracts of Eucalyptus robusta, Myoporum pictum and
Salix babylonica leaves in controlling stripe rust infection by elongating the latent
period particularly when used 24 h before rust inoculation either at seedling or
adult growth stages. Whatever. applying the Sumi-8 fungicide as foliar spray at
both growth stages cither 24 h before or 6 days afier rust inoculation was
significantly better than any tested plant extract in this respect. On the other hand,
all tested plant extracts at all tested concentrations had no significant effect when
applied 6 days after rust inoculation. In fact, these plant extracts might induced
resistance through increasing activities of peroxidase, polyphenoloxidase and
phenols conient in sprayed wheat plants. In this respect, many authors verified
these findings such as Sajid et a/. (1995) on wheat leaf rust and Hammouda et al.
(1999) on faba bean rust. Also, Sallam, (2001) and Sallam, er al. (2001)
mentioned that the aqueous extracts of Cymbopogen proximus, Matricaria
chamomila and Melia azadirachta showed good activity against wheat leaf rust
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(Puccinia recondita {. sp. tritici) and revealed morphological changes in the
fungal structure. Spraying 7 days old wheat seedlings of highly susceptible
cultivar (Giza-160) five days before inoculation with different plant extracts and
plant oils controlled leaf rust through decreasing number of pustules/cm’. disease
severity and changing the infection type from susceptible to moderately
susceptible. She reported also spraying these materials increased photosynthetic
pigments, phenols content (lotal, free and conjugated). and activities of
peroxida:c and polyphenoloxidase in the sprayed oncs compared with control.
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