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ABSTRACT

Different physiological races of Puccimq strivformis were identified in
Norih Delta during two successive s¢asons. The races 2E22. 134E150, 174E 15K,
6E1R, 134E158 and 238E190 were identified in 199972000 scason whereas (he
races 2E0, 6F0. 6E18, 174F 158, 134E158. 238E 190 and 23 1E223 were identificd
in 2000/2001 scason. Race 134E158 cxhibited (he highest frequency during the
two seasons. Racc 238E190 was found only on infected spikes of wheat ov.
Sakha-69 during (he two scasons. Wheat cultivars Sakha-8.  Sakba-6Y,
Gemmeiza-3, Gemmeiza-53, Sids-7 and Sids-9 exhibited susceptible reacliou
when inoculated with race 238E190 under ficld conditions whereas Sakha-93.
Giza-168, Gemuneiza-9 and Sids-1 were resistant. Infection with race 238E w0
significantly reduced the yield and vield componcents of the first 6 cultivars
compared with control (sprayed with Sumi-8 fungicide) Discase losses in yvield
and yield 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 1o infection with stripe rust
was varied depending on plant growth stage and the surrounding femperature
regimes. All tested wheat cultivars were gencrally more sensitive to infection al
8-i5°C than at the higher temperalure regime (14-28°C) and at seedling stage
than at the adult gromh stages (siem clongation. booting and heading). The
recorded infection type at the higher temperaturc regime was varied and increased
tloward susceptibility when the icsied plants were later transferred 1o the Jow
Icmperature reginie, :

Spraying plants of wheat cv. Girza-160 at scedling and adwlt stages (24 h
before rust inoculation) with the crude leaves extract of Fucalvptus rebusta,
Myvoporum pictum and Salix babvionica was controlied the stripe rust infection
through clongating the latent period (29-30 days) compared with the control {12
days). Efficicncics of these extracts were greatly decreased when used 6 days
after rust inoculation. However, the Sumi-8 fungicide was the best fohar
treatment for elongating the latent period (35.3-38.7 days).
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INTRODUCTION

Wheat plants (Triticum aestrvunr) are alincked with stemy (Huecruio
sraminiy 1 sp tritici). leal (F. reconditey and stipe (8. stricformies) rost diseases.
Stripe rust discasce is one of the recent problems affecting wheat production
Egypt. 10 this respect, the first stripe rust epidemic was recorded tn 1967 and then
ihree major epidemics were recorded in VW95, 1997 and 1999 scasons where the
stripe rust destroved most of the wheat cvs in Northern and Southern Delta arcas
(Abdel-Hak ¢r af 1972, El-Dacudi e of 1996 and Abu ELl-Naga et «f. 1994)

[u fact, the cultivated wheat varictics suffered from sudden epidemics of
stripe rust during the five clapsed decades from the perspective of change in
weather conditions in relation to the genctic make up of both liost and parasile.
Thus, different stripe rusi races were ideatificd in Bulgarta (Mihova 198Y). in
Syria and Lebanon (Hakim and El-Ahmed 1998, Hakim and Mamluk. 19YR:
Yahvaoui. ¢t @l 2002), and in the United States (Chew ef af {2002) The
composition of physiologic races in Syna and lebanon was differed greatly
between 1994 and 1999 Races identified in 1999 such as 230E 150 and 2308134,
have wider gpectra of virulence on resistant genotypes than the rces cotlected in
1994 (Yahyaoui ef af. 2002).

The response of wheat entrics 1o stripe rust infection might be altected
by the growth temperatire, stape of plant growth and wheat cultivar. Qavount and
Line, (1985) staled that all tested wheat entries showed susceptibility at both low
and high diornal temperstures in the greenhouse, The cultivars that were resistant
at high temperature post incculation became susceptible when subsequently
transierred 1o lower temperature. Park. (1990) noticed that no infection occurred
al lemperature above 20.8°C compared with 15.4°C. At the high temperature, the
induced resigtance to stripe rust appeared ooly during incubation and syntploms
expression, but not afier spore producticn, During the incubation snd symiptoms
deveiopment, the resistance of wheat cultivars to stripe must was decrensed by
decreasing temperature from 21-26°C 10 18-21°C (Shang ef af. 1997}

The infection with Puccinia strifformis was allfected atse by (he
interaction between wheat cullivar and temperature. Zhao Wensheng er af. (20000
reported that Singhe [ cv, was highly susceptible at 15°C and highly resistann at
22°C, while Minxian 169 ov was highly susceptible at both tempeiatures.
Sandoval-lslas et «f. (2002) coucluded that the latent period {(LP) was nos
sensitive lo temperature, bul percentage of seventy and infection (ype values
decreased as temperature increascd.

Application of plani extracts revealed promising resulls o controlting,
whecat leaf rust discase and increased yield production (Hasabnis and Chirme,
1943). The neem cxtracts and Luban (Frankincense gum) effectively induced
resistance in faba bean (cv. Giza-2) against rust discase caused by {romnces
Jfabae | when they were applied to plants, 24 h before inoculanon (Hammouda o
al. 1999). Spraying wheal scedlings (7 davs old) of hughly susceptible cultivar
(Giza-160) with different plant extracts (Halfa barr, Chammomile and Persian lilac)
five davs before smoculation with Prccinia recondita {0 sp. tritici decreased
nuntber of pustules/cm’. discase severity and changed the infection type from
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usceptible to moderately susceptible. Also. these plant malerials increased
pholosynthctic pigmeis. phenole content ¢etal. free and conjugated). and
activities of peroxidase and polyphenoloxidase in the sprayed ones compared
with contrel (Sallani, ef ¢f. 2001)

The present work aimed 10 adesnfication af the most prevalem
physiotogical stiipe st races in Norih Delta and clarifying the sensinvity of
certain locai varictics toward resistance nnder the stress of lugh temperature The
pathogenic ability of stripe rust race 23IRE 190 (isotated only fron indected spikes)
and efiict of some plant extracls on latent period were also envesiigaled.

MATERIALS & METHODS

Collection of the discased samples:

Sampics of wheat leaves and spikes infecied with siripe Tust werc
collected during 1999/2000 and 200041 growing seasons from different localitics
in the northern Egyptian Governorates {Kafr Ei-Sheikh (Biaila and Metobus).
Gharbia (Kafr El-Zayat and Tauta), Dakhalia (FEl-Manzala) and Danwvatta (EI-
Scrow and Fl-Zarka)]. These localitics were cultivaled with the susceptible wheat
cultivars (Sakba-69, Sakha-8. Giza-163 and Sids-9). The present work, uniess
otherwise mentioned, was conducted at the Experimental Far of Sakha Agnic.
Res. Sta.. Egypt under controlled greenhouse conditions with i daylight regime
(approximately 7500 Lux light imensity) of 16 light/g dark hours and relative
humidity more than Y3% as adopted by Stubbs. {198K).

Identification of the prevalent physiological races of stripe vust:

identification of stripe rust races was achicved according to Joluson ¢f
al. (1972) using the world and European group of wheat diftcrential varietics
(Table 1) kindly obtained fromn Netherland Rescarch Institute for Plant Protection
PO Box 9060. 6700 GW. Wageningen. Individual pustules (Puccinia
strifformis) were taken from the collecied samples and propagated on the
susceptible wheat cv. Giza-160 Secds of differential wheat varictics were sawn
in 10-cm ¢ pots {10-sceds/pot). Seedhings of the different differcntial varieties {7-
10 days old) were dusted with mixture contained urcdiospores of each rust sample
plus taleum powder at (he rate of 1: 20 (w2 w}as soggesied by Tenvet and Casscl
{(1951). Pois were kept for 48 hour at 9°C followed by incobation for [R-20°C
days at 15-18°C in a conditioncd grecnbousc as adopted by Stubbs, {1988), then
the infcction types of stripe rust were cstimated using ihe scale described by
McNeal et af. (1971) as shown in Table (2).

Capability of stripe rust race 238E191 appeared on spike to infect Icaves and
its effect on some paramcters of wheat plant:

This study aimed to verify if stripe mst race 238E190 which appenred
ouly on spikes of Sakha-69 cv. is specific to infect wheat spikes only. Thus, an
experitment conducted in compicte randomized block design with three replicates
was carried out under ficld conditions at Sakha, Agric. Res St during the
growing scason 2000/01 to cnsurc or avoid 1his conclusion. The experimental 1l
consisted of 3 rows with 2-meter Jong and 20 cm apart. each row was cultivated
with 10 g of cither of 10 tested wheat ovs {Sakha-93, Sakha-8, Sakha-69. Giza-
168, Gemmeiza-3. Gemmeiza-S, Gemmeiza-9, Sids-1. Sids-7 and Sids-9). The
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recommended agricullural practices were applicd. The urediospores of the
physiological race 238E190 were propagated as previously mentoned, collected
and mixed with talcum powdcr at the rate of 10 20 {w:w) then used for anificial
inoculation according w the mcthods described by Tervet and Cassel (1951} At
the end of tillering and beginning of booling stage. the wheat planis were
uniformly dusted with the mixture of urcdiospore-talcum powder {inoculated
plots). In 1he control plots, the wheat plants were wo-inoculated and sptayed with
a systemic fungicide Swini-cight SEc (diniconazole} {(E)-1 -(2.4-Dichlorophenyh)-
4 4-dimethyl 1-2-(1.2 4-triazol-1-¥1)- -penten-3-01 .3 at raic of 035 mA. water
and repeated 3 times at 10 days inlervals. Infection types (IT) were recorded 20
days alter inoculation according to the scale of McNeal, er af. (1971). Number of
kernels/spike. number of spikelets/spike, 1000 kernel weight (g), spikes length
and yicld losses {(Controt - looculatedYControl 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 (Juhnson ef al. 1972).

Deaconry|  World diffcrentials __ European differentialy
value * Varictics Yr genes Yarictics Yr penes
7 =1 | * Chincse 166 T | *Hhonddo | 4
2'=2 | **Lee 7 * Reichersberg 4 7
77 =4 | **l{cines Kolben 6 ** Heines Peko 6
2'=% | * Viliorin 23 3 * Nord Despre 3
2= 16 | * Moro o 10| ** Comparc 8
2" =32 | * Strubes Dickkopt SD | * Carstensy cv
"~ 64 | * Sun x Omier SU | * Spaldings prolic Sp

2128 1 Clement ¥ * Heines VEE 2

2¥ =256 | ** Tret-spelt album 5 R

Table (2); The infection type scale (Expressions) of wheat stripe rust as
described by McNeal er af. (1971).

—____.———-—l——-—.——_-_
-}

m{;ﬁ::m Expression Descriptions

0 | 0= hpmue Novigbleinfection

1 | VR=Veryrsistan | Necrotic or chlorotic flecks. no sponuation

2 R = Resistautt Necrotic and/or chlorotic stripes. no sporukatios

3 ::s?eum—t Moderately Necrotic and/or chiorolic stripes. trace spondation

4+ | LM>=Low moderte | Necrotic andior chlorotic strips. light sporultion

5 M = Modetaie Nocmtig andfor chlorotic siripes. intenmodiate
. | sporation

6 HM = High moderate | Necrotic  and/or chiorotic  sipes  moderate
o _ | sporulation 5

4 MS = Moderately | Necrolic amdor chlorotic  stripes.  abundint




)'dent.r]‘.icatinn Of Prevalent Physiological Races Of Water

N
h

9

Effcct of growth temperatire vegioe and stage of plant growth on the
expressivn of the stripe ruxd infection;

This experimet was conducied duting fowimg scason 200402 under
arcenhouse conduons nshie thic whent euitivaes Ghraslog Giza- o3, Sakhia-%,
Sak 69 Sukho 23 Gemmeiaz 3 and Gonnoerzs © Seeds were sovenn Jo-cim s
pots {14 seeds/pot) at seedbing stage and enoculated Tol6 days after sowing or in
25 cw b puts (15 seeds/puty Tor moeculanien Al adadl stages {slem clongadion,
booting or beading stapesy The inocnlihion process wis perlormed wsing, noxture
of uredhospares ol the provalent sitipe rust raes wied wath deom powde:
(prepared as mentoned abusver. oculied pots were kept i an meubation
chamber for 48 honr at 9°C tlien exposed th 8-15°C 10-200C or 11-28°C for 15
days in different conditioned greenhonses The adult plams that were provionsly
inoculated and cxposed for 15 days 1o the high tempesalisie sepime (1428707
were re-exposed for additional 7 days 1o fower lemperatire repiie (B-157C) To
all experiments. the data of slnpe sust entechion bype Ty wuae recorded sccording
to (he scale of McNeal er al (1971

Effect of somc natural plant ex(racts on Siripe rust severiy:

The actvities of leal extract of five plasts (Fucalvpius robusi,
Myoporum pictum, Lantana canara, Shinis fervhinthifodra and Sadix babvionica
in controlling the stripe rust infection at seedling and bootmg, growih slages weae
jnvestigaled in scason 2001/02. The fresh leaves of cach plant were thoronghly
washed with stcrile walter. blinded in sierite distilled water at the rate of 1/ bl
(w/v). filtered throngh (wo layers ol cheesceloth then contrituged ot 30840 rpm
(Gerard. e ol 1994) for ebtaining the crude extracts

Seeds of wheat oy Giza- 160 were sown either i soall 10 cm ¢ pols
( 10-plants/pot) for inoculation at seedhng stage (7-10 davs old) o in 35 g pots
(20-plants/pot) for inoculation at booting stage The wheat plams &t a known
growth stage were sprayed with a koown crude Jeal extracts cither 24 hrs before
or & days post inoculation. The 1noculation process was cartied out as doescribed
above using a wixiure of spore powder of the prevaient stripe rust races of
Puccinia striiformis. Three rephicates (cacl one had ¥ pots) were used for cach
particular treatment. Wheat pliats spraved with the fungicide Suo-cight at ate
of 0,35 ml/L water and sterile distilled water were served as control LTicicnes of
tested treatnients in controlling sirpe mist infection was deiermined i term al
latent period (the nuwmber of dmys between woculation unw 1l appearance of
infection) as adopted by Tomerlin, (1983

RESULTS

1- Tdentification of the prevalent physiological races of stripe rust

Dala in Table (3) rcvealed dial 6 physiological races o Puccinin
striformis 1e. 28220 [34E150, 174E1S8, OF 18, 1346158 and 2381890 werd
dominant and identificd during scason 199972000 The race §3HEISK exhbited
the highest frequency followed by 2BEZ2 and 134150 races. respectively.
meanwhile race 6E18 showed the Teast (requency However, 7 plsiclogte races
namely; 2E0. 6F0. 6E18. ITHELISK. LB 158, 238E 190 and 231E223 ware
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identified during season 2000701 The race 134E15% was the ssost frequent one
followed by 174E158. while. race 231E223 was the least in (lis regard. In
general, the race 134E158 has the highest frequency and was the most
predouninant during the (wo growing scasons. is inlerest 10 state that the mace
2R 190 was rcported on spikes onfy during both seasons

Tabte (3): ldentificaiion and frequency of physiologic races of Puccinia
striiformis 1. sp. tritici in North Delta during the 1999/04 and
2000/01 prowing seasons,

‘World differcntials & | European differentials | S éﬁ
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_______ Aslsls] - lsls|sianlsls] - isislslsls by 5 {sio

. Total samples a8

——————

- = No reaction occurred

§ — guscepiible reaction for infection

* Froquency % = Numbcer of sanples of cach stripe race/ Number of total samples X Lt

11- Reaction and yield parameters of different wheat cultivars as affeeied by
stripe rust race 238E190 isolated from infected spike:

Data in Table (4) indicated that the siripe rust race 238E 190 was abic o
infect not only spikes but also leaves of some tested wheat cultivars (Sakha-§.
Sakha-69. Gemmeiza-3, Gemmeiza-5, Sids-7 and Sids-9). While, some others
(Sakha-3. Giza-168, Gemmeiza-9 and Sids-1} showed resistant reactiol apains
inlcction with stripe rust race 23RE 19( either on leaves or spikes Thus. cfleet of
infection with race 23RE190 on some yicld parameters of the most susceptible
wheat cultivars was investigated.
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Fable {4); Reaction of 10 wheat ovs to infection by the stripe cust race
238E190.

Wheat ¢vy

Sakha-43
Sakh-8
Sakha-6Y
(;lhi—lﬁﬂ
Gemmeiza-3
Gemmeiza-S
(‘ Limm-.inh‘)

Sids-y

Tahle (5): Effect of infection with stripe rust, race 2I38E 190, on spike length,
numhcr of spikelets/spike and induced losses.

Number of
Wheat oy | orclomeh m) | Lass | piklets/spike | Low
Contret | Inoculased o Conteol | Enoculated o
plots * plots plots * plots
Sakha-$ 1112 8.48 2375 | 2450 1738 | 2909
Sakha-69 | 1307 919 12968 | 2643 1922 | 27.27
Gemmeiza3 | 1378 (108 [ 1959 | 2482 19.65 | 2082
Germmeiza-S | 1311 053 [ 1667 ] 2307 1872 | 1885
Sids-7 14.09 986 | 3003 | 27.54 16,55 | 39.90
CSids-9 | 1434 | 108 | 2433 2698 | 1708 | 3609

LS00, at LS

|
* ‘wp aved with fungicide Sumi-8

Table (6); Effcet of infection with stripe rust, race 238E190, on the number
of kernelfspike, weight of 1000-kernels () and the induced losses,

e iy P

Wheat cvs ~ Control lnmul.l(ul o Contoot | looculated | 7
' Mots * plots plots * lots

Sakha-8 7.3 46.066 367 47.58 32.85 1095
Sakha-69 75.96 5070 [ 3324 ] a8 RY 2999 | IR6S
Gemmeiza-3| 7213 $324 [ 2618 ] 4854 S09 | 277
Gemmeiza-5| 7352 5369 2697 ] 4613 W12 | 2603
Sids-7 8495 1967 | 4153 ] 5548 2515 | 54.66
Sids-Y AN 47.97 42.28 i7.09 21 -l] 58.99

18,00 a¢ (.08 1.25 leg

* Sprayed with fungicide Sumi -8,
** Losses % = (Contrel - Inocudated) / Control x 00
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The obtained resulis showed that the yield attribaes of wesied wheat
culivars was significantly varied either i inoculated or conrol (sprayed with
fungicide Sumi-8) plots In plots inocuiased with sitipe rust race 238E190, spike
length, number of spiklets/spike (Table 5). munber of kernet/spike and [000-
kernels weight (Table 6) were reduced by 16.67-30.03%, 18 ¥5-32 9%, 16.67-
0% and 2607358 99%, respectively in comparison with coatrol plots. Losses
kn the deteemined vield components due toafection with stripe nyst race 238E190
seerns 10 proportionally paraliel, tn gencral, with values of these components in
control plots. Thus, losses were highest in Sids-7 and Sakba-69 (spike length) and
Sids-7 and Sids-Y (number of spikicts/spike, number of kerncl/spike and 1000-
kernels weight)y compared with Gemmeiza-3 and Gemineiza-3 ¢vs,

[I- Effect of prowth temperature regime and stage of plant growth en the
expression of the stripe rust infection in different wheat cultivars:

Data in Table (7) show that. the five wheat cultivacs Giza-163, Saklia-8,
Sakha-69, Gemmeiza-3 and Gemmelza-3 were reacted as susceptible “S7 or very
susceptible “V8” against stripe rust infection at the scedling stage when exposed
to any of the three tested growth temperature regimes ie. 8-15. 1020 and 13-
28°C. However, Giza-16R reacted as moderate susceptible “MS™ at (4-28°C and
“M” at 8-15 and 10-20°C whereas Sakha-93 was high moderate “HM”. moderate
“M” and low moderatc “LM™ at temperature regimes of 815, 10-20 and 13-28°C,
respectively. At all adult stages (stem clongation. booting and heading). Sakha-93
and Giza-168 ¢cxhibited immune reaction whereas, at stem clongation stage only,
Giza-163, Sakha-8 and Sakha-69 were “VS” (ITs 9) while Gemneiza-3 and
Gemmeiza-3 were “S™ at all tested growth temperature regimes. At booling stage,
Gizn-163, Sakha-8 and Sakha-69 reacied as V8™, “S" and MS at 8- 15, 10-20 and
14-28°C, respectively. While Gemmeiza-3 and Gemmeiza-5 cxhibited “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, Genuneiza-3 reacts as “M™ and Gemingiza-S
reacls 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 ef al. (1971).
Infectlon types (1ix) at different growth stages and tepnperatusre regimey
Seedling Stern elopgation Booting Heading

20 {1428 | 805 [ 10-20 | 1428 | 815 | 10-20 | ¥428 | 815 | ME20 ) 142K
o o, o o oL o o oL o oL !

VS| VS IVS | VS| VS [VS) S IMS} S | S 1iM
0] T

JRPhSnch g AP Y S

Gemetzn-)

Cemelta-5
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FIE- Effect of growth temperature change on the stripe rust discase severity:
Dita i Table {8) indicated (hat the wheat coltvars Giza-163, Sakha-%
and Sakhia-69 reacted as "MS” whereas Gewinctza- 3 and Gemmerz-5 teacted as
“LMT ander the haigliiemiperatore regime (14-28°C) When the saaie plamis were
subsequently transferred 1o lower lemperinture regime (8-157C) the reaction was
changed 10 " VS and "MS™ for the two groups of wheat cultivars. respectively.

Tabie (8): Effcet of changing in temperature regime on stripe rust infection
at booting stape according 10 McNeal ef af. (1971).

Growth Icmpcralﬁrlc regime
Wheat cvs,
14-28°C ] masec
Giza-163 MS VS
Sakha-% MS VS
Sakha-69 MS Vs
Gemmeiza -3 .M MS
Gemmeiza-S LM MS

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

Data in Table (9) indicate that appiyving Sunui-8 fungicide at seedling o
booltng stages was significantly better than any of the (ested plani extracts in
controlling stripe rust infection as il recorded the fongest latent period (35.3-38 7
days)} when used 24 h before and 6 days after rust inoculation. Among tested
crude plant extracts, Fucalyptus rohusta, Avoporum picte and Satix bahyvlowica
were the best when used 24 b hefore tnoculation at scedling and booting, growth
stages (29.0-30.3 days) compared with the control treatment (12 davs)
Efficiencics of these extracts were conspicuously decreased when used ¢ days
after rust inoculation. [ this regard. £ robusta and S babvionica were the best
although the length of latent period was decreased to 14.6-153 days comnpared
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 fatent
period particularly when used after rust moculation (12.0-12.6 days) compared
with the control treatnent. At booting stage. all (ested plant extracts used afier
rust inoculation. however. increascd latent period significantly (E3.0-10.5 days)
The longest latent period was recorded atse by the crude extracts of # rohusta
and & habvionica
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Table (9 Effect of spraying wheat planis (cv Giza-160) st scedlings or
booting stages with crode extracts of some plants or Sumi-¢ight
fungicide 24 b before or 6 days afler inocwlation with /2
striiformis.

Seedling stage | Bowtingstage |

Sonrve of extract Befure " After | Before After |

inoculation | ingculation | inocalstion | inoculaiion i

Eucalyptusrobusta_ | 303 [ 153 T 303 T 165

Myoporum pictern | 293+ 126 | 293 o 1L

Lantana camara | 187 120|186 L300
Shinus terebinthifolia | 187 | 120 | 186 | 130

Salix babplonica__ | 290 [ e ] 3900 | nx |

Sumi-eight | 387 | 353 387 | 30

Control 12.0 12.0 12.0 12.0 |

HISCUSSION

Nu doubts that rust discases are one of the most linsting, facrors of inass
production of wheat (Fritcun aestivem 1.}y alk over the world. Stripe mist
{Pucemnia strdformes frivery, i pantiodar is a funiliar discase in Egypl as most of
the Fgyptian culinass exhibited considerable levels of susceptibility to 1his
diccase. 'he significance of the discase might depend upon the prevalence of the
aggressive races and their affinite or compatibality with the genebe constitutions
of the host in o given cmvirenmens The presend resulis proved that 6 (2E22
CHEISO, 1 74E158, 6B R, PWEISR and 238190} and 7 (2E0. 6EO, ORI,
(T4E158. 134F1S8 238214 and 231E223) physiologic taces of /° stroiformis
could be idennified during 19992000 and 20007200 seasons, respectively The
race L3IAE 158 was the most dominang during both scasons lollowed by race 2422
and 1 34E150 respectively in the lirst scason and 172E158 jn the second scason
Some of these physiological 1aces were reported 1 other Arab countries For
cxaniple, the 6118 and 6E0 races were recorded in Syra (Hakiniand El-Alumed.
1998 and Hakim and Manduk. Fv9%)

The stripe rust race 238E 190 which isolated from infected spikes conld
not abke o infect neither leaves nor spikes of the wheat cvs. Sakha-93. Giza-16R.
Genuueiza-9 and Sids-1. On the contrary. this race could fect both leaves and
spikes of Sakha-8. Sakha-69, Geminetza-3, Gemmeiza-5, Sids-7 and Sids-9 cvs
The vanation in responses of these cultivars against infection with stripe mst
might be geoetic in nature, In the latter cultivars. the yield components (spike
fength, number of spikleis/spike, number of kerncls/spike and weight of H000-
kernelsy were significantly decreased by infection with stripe rust race 2381190
compared with the control (sprayed wilh Swmi-8 fungicide). Fhe present resulis
proved that the wheat cultivars that produced the highest vield and vicld
componentsein contrel healthy plots showed the highest losses in their yicld and
vield comsponents when infected with stripe rust race 238EE90. In general. the
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highest losses were observed with Sids-7 and Sids-9. whale, the Teast losses were
noticed with Geneciza-3 and Gemmneiza-5 Yeeld losses due 1o siripe rust
wnfection could be attributed mainly 1o the redociien in wheat keruel weight
(Shanng er af 1983 The stripe rust infection Cansed great kernel yield losses in
the very susceptible cultivars when (e epidenie began bufore the hooting stage
(Mureay of al. 1995 and Ma and Singh 1996y

The response of a known wheat culuivar o stripe rust infection at
dilterent growth stages might be depeaded on ilie diurnal temperature regime
prevailed during plant growth. The wheat cuftivars 1esied during, the present work
were grently varied in their responscs against stripe rust infection af different
tested (emperatuee regimes (8-15. 10-20 and 14-28YCy. In most cases. the cultivar
response was increased towards resistant reaction as the teiperatiore regiine
increased and vice versa. The reaction of the tested wheat cvs inoculated at
booting stage and grown at Ligh temperature (14-28°C) was obviously changed
whien allow to grow for few days al low emperature (8-15°C) The Giza-163,
Sakha-8 and Sakha-69 exhibited “MS™ and “ VS reactions whercas Gemmeiza-3
and Genuneiza-5 exhibited "MR™ and “MS™ reactions at the high and low
temperalnre regimes. respectively. In fact, at low iemperatures. the vital activities
ol a plant were greatly changed comparcd with at inglh temperature. These resulis
arc in hanmony with Qavoum and Line (1985) who recorded that the winter wheat
cultivars that were resistant at high temperawre post ineculation became
susceptible when subsequendly transferred 1o lower temperature. Shang of ol
(1997) showed that, resistance of wheat cullivars to stripe rust was decreased by
decreasing temperature from 21-26°C to 18-21°C during the incubation and
symploms development. Zhao Wensheng ef af. (2000) reported that Singhe | ey
was highly susceptible at i5°C and highly resistant at 22°C, while Minxian 169
cv was highly susceptible at both temperatures In fact. the high semperature
induced resistance 1o stripe rust only at the infection stages {incubation and
symptoms cxpression). but did not induce resistance of afier spore prodiction
tSandoval-islas et al. 2002}

Reparding the effect of cortain plant exiracis on stripe st severiy i
scedling stage under greenhouse conditions, the obtained results gave evidence 10
thie superiority of the crude extracts of Kucalvptus robusta, Mvoporum piciun and
Salix habvlonica leaves in coutrodling stripe mist infection by clongating 1he atent
period particularly when used 24 b before rust inecudation either at seedling or
adult growth stages. Whatever, apphying the Sumi-® fimgicide as folir spray at
bolh growili stages either 24 h before or 6 days after rust imoculation was
significantly better than any tested plant extract in this respect. On the other hand.
all tested plant extracts at all lested concentrations had no significant effect when
applicd 6 days aftier rust inoculation. 1n fact. these plant extracts might induced
resistance through increasing activitics of peroxidase. polyphenoloxidise and
phenols contemt in sprayed wheat plants 1n this respect. many authors venlicd
1hese findings such as Sajid ef al. (1995) on wheat leaf rustand Hamouda e of
(1999 on faba becan rust. Also. Sallani (2001) and Sallam. et af (2001)
wemioned that the aqueous cxiracis of (Cvmbapagen prosimus. Matricarna
chenomite and Meha azadivee hia showest vond nesiving agnst wheat leal st



566 Annals Of Agric. Sc., Moshtohor, Vol. 42(2}, 2004

{Puccinia recondita £ sp tritici) and reveaicd oiorphotogical changes i the
fungal structnre. Spraying 7 days old wheat seedlings of laghly suscoptible
cultivar (Giza-160) five days before inoculation with dilferent plam exiracts and
plant oils controlied leaf rust through decreasing number of pustules/cm®, disease
severity and changing the infection fype from suscephible 10 modeatedy
susceptible. She reported also spraving these materiads nereased photosviahetic
piginenls, phenols comtent (total, free and conjugatedy. and activities of
peroxida: : and polyphenoloxidase in the spraved ones compared with control
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