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ABSTRACT

Data of the present work throw light on the evaaraiof some Egyptian wheat entries at both
seedling and adult stages against either leafipestust diseases. Among 36 entries, 10 and Gesntrere
resistant against races No’'s 57 and 77 of leaf pagihogen Ruccinia recondita), while, 9,13,13 entries
proved to be resistant against tested isolates,rand 3 of stripe rusP(ccinia striiformis), respectively.

According to the data of two seasonal field experits, under the stress of artificial inoculation
by the two pathogens, Sakha 24 entry exhibitedhigbest level of resistance to stripe rust. Meatayhi
disease severity ranged between trS. and 80S.€8% &rea under disease progress curve (AUDPC) was
recorded with Sakha 24 entry, while the reverse tuaes with both Sids 7 and Sids 9 wheat entrieg Th
yield components of the tested entries were sicpnifily different as affected by the disease. Tlyhdut
loss (%) due to stripe rust was recorded in Sidsb Sids-9 entries, however, the least affectedSaksa-

10 entry.

As regard to leaf rust, the new promising lines 282, 204 and 206 proved to be distinctive,
however, the rest of tested materials showed aorsspranged between 5 and 80% susceptibility.
Generally, the highest AUDPC was recorded with isitts-1 and Giza-139 entries, however, the reverse
was observed with Tosson wheat entry.

INTRODUCTION

Under Egyptian enviromental conditions, wheatitjcum aestivum L.) crop is
subjected to the attack of several rust diseasestem rustRucciinia graminis tritici),
leaf rust P. recondita) and stripe rustRuccinia striiformis),. The wheat rusts are the
most common diseases in Egypt. Many varieties waneelled for their susceptibility to
rust diseasesApd El-Hak et al. 1982.

The significance of each disease, in particulapededs upon the prevalence of
aggressive and/or virulent races of the parasiteedsas their affinity or compatibility
with the genetic constitutions of the host in aegivenvironment. Therefore, the
cultivated wheat varieties suffered from sudderdemiics during the last decades from
the perspective of change in weather conditionglation to the genetic makeup of both
host and parasité&( Daoudi et al., 1987)

The first leaf rust epidemic in Egypt was recordedwheat var. Giza 139 during
1945 and the second was recorded during 12@%l El-Hak and Kamel 1972. The
estimated losses due to leaf rust disease, usffeyadit wheat entries, ranged between
12-28% loss in yield of resistant varieties in @pidc conditions(Sambroski and
Peturson 1960) Also, Bajwa et al. (1986) reported that the losses in kernel weight of
wheat varieties due to leaf rust infection rangetiieen 2.0-41% according to the level
of their resistance or susceptibility.

The stripe rust had destroyed most of the wheat grewn with Giza 144 cv. in
Northern governorates particularly in Manzala distfAbd El-Hake et al., 1972. The
last dramatic epidemic was that of 1995 in whichpst rust attacked most of the



commercial wheat varieties causing severe infecparticularly in North and South
Delta areas. The yield of wheat cvs. Gemmeiza a-®&63, Sakha-69, Giza-157, Sakha-
92, Giza-166 and Giza-164 was significantly affddbg the disease attadkl(Daoudi et
al., 1996.

The main objectives of this work are (1) screenrfew sources of resistance to
leaf and stripe rusts, (2) study the behavior afate wheat cvs. and/or high vyielding
lines under epidemic circumstances of stripe r(3t, assess the grain yield loss as
affected by leaf and stripe rusts on the testetivams and (4) estimation of certain
disease parameters.

MATERIALS & METHODS

a- Evaluation of different wheat entries against ifection with both stripe and leaf
rusts at seedling stage under greenhouse conditions

The included wheat entries were planted in 10 cameéier pots. Seedlings at 7-
days old were artificially inoculated with uredosp® of individual physiologic races of
leaf rust Puccinia recondita) i.e. 57 and 77, the main aggressive dominantsratdeaf
rust under Egyptian conditiondnbaby et al. 1995. Inoculated seedlings were placed
for 48 hours under humid conditions then transtetcethe greenhouse (Cereal Dis. Res.
Dept., Agric. Res. Center, Giza, at 20 + 2. After 10-12 days from inoculation the rust
reactions were recorded. The rust reactions Q,0and 2 were considered resistant (R)
response, while X, 3, and 4 were considered subtedt) response $takman et al.
1962.

Seedling tests against stripe ruBudcinia striiformis) were performed at Sakha
Res. Greenhouse. Seedlings of different tested tivamgdes (7 days-old) were inoculated
with uredospores of each of the three stripe m@ates namely 1, 2 and 3, which were
dominated at Kafr EI-Sheikh , Gharbia, and Doum@blvernorates, respectively. After
inoculation, seedlings were placed at 9°@for 48 hr then transferred to durnal light
regime i.e. 8 hrs darkness at 912 followed by artificial illumination of 7500 Luxta
15-18°C for 16 hrs Zadoks, 1972. Disease expression data were recorded as psetyiou
mentioned. Data about infection type for the twst iseases were finally transformed to
resistance (R) or susceptibility (S) reaction type.

b- Evaluation of adult plants of different wheat enries against infection with both
stripe and leaf rust under field conditions.

These experiments were carried out under envirotaheld conditions at Sakha
Agric. Res. St. for two successive seasons (i.871&8nd 1998). The included wheat
entries were planted on 15 and 25 November in b8y and 1998 seasons respectively,
in a split plot design with three replicates. Thpearimental unit (replicate) consisted of 3
rows with 3-meter long and 20 cm apart. Each row wativated with 5 g of a given
tested wheat entry. The recommended agriculturattimes were applied. To create
epidemics of a given rust disease, mixture of frestdospores collected from wheat
plants showing natural infection with either strijst or leaf rust and mixed with talcum
powder at the rate of 1:25 (v/ v) was used forfiaidl inoculation according to the
methods described byarvit and Cassell (195]). At late tillering and beginning of
booting stage, plants of different tested wheatientwere uniformly dusted with the
uredospore-talcum powder mixture (inoculated plof)e rust-free plots (protected



plots), were established by spraying with the systdungicide Sumi-eight EC “(E)-1-
(2,4-Dichlorophenyl)-4,4-dimethyl-2-(1,2,4-triazidyl)-1-penten-3-ol” (diniconazole) at
the rate of 0.35 ml /| water and repeatedtiries at 10 days intervals to serve as
control. Infection type was recorded 10 daysrafteculation and repeated 3 times at 10
days intervals according to the scale®eferson et al. (1948)

The obtained data served in determination of areteuudisease progress curve
(AUDPC), losses in weight of yield and test weightording to the following equations:

AUDPC =D [1/2 (¥ +W) + (2 tYs + ... \.1)] (Pandy et al., 1989

Where: D = Time interval, ¢yyx) = sum. of first and last scores of disease scamey(y
+y3+ ....\1) = sum. of all inbetween disease scores.

Loss in weight of yield % = (1y—2) 100 Calpouzos et al. 1976
y
Where: yd = Yield for diseased plants, and yh eldifor healthy plants (from protected
plots).
The test weight i.e. the weight of certain volufi®0 ml) of wheat kernels
(specific weight) and weight of 1000 kernels wds® aetermined for each wheat entry.

RESULTS
Seedling Stage Test:

Data about the disease reaction of 36 wheat erdtisgedling stage against the
two physiologic races of leaf ruBuccinia recondita 57 and 77 clarified that 10 and 6
wheat entries were resistant to race 57 and raceegpectively. However, the wheat
entries Sakha-9, Sakha-12 and Sakha-93, in additidmes 202, 204 and 206 were
resistant at the seedling stage against the bo#sraf leaf rust. The rest wheat entries
were susceptible to leaf rust (Table 1).

Regarding reaction against isolates 1, 2, ands3rigfe rust Puccinia striiformis),
the same data (Table 1) indicated that 9, 13, @d/leat entries, out of the tested 36
wheat entries proved to be resistant against tisetaes, respectively. The wheat entries
Giza-139, Giza-144, Giza-155, Sakha-10, Sakha-@ie P02, Line 204, and Line 206
showed resistant reaction against the 3 testedtesolof stripe rust. However, the rest
were susceptible to stripe rust isolates.

It is interesting to find that the three lines 2@04, and 206 have exhibited
resistant reaction against both leaf rust racesstipe rust isolates.

Adult Stage Test:

Data presented in Table (2) show the field evatuimaof 36 wheat entries under
stress of artificial inoculation with leaf and g&irust uredospores during 1997 and 1998
seasons.

The obtained data indicate that leaf rust (P. rditaj severity was relatively
higher during 1997 season than in 1998 one. It veaged between less than 5%
infection i.e. TrS and 80% infection i.e. 80S dgrihe two seasons. Regarding behavior
of the tested wheat entries during both seasoriesideaf rust, the present results clearly
indicated that wheat lines 202, 204 and 206 praeedave the least level of infection
(trS) with leaf rust followed by wheat entries SaktO, 12, 24, and 93 which exhibited



5S, while. Sakha-9, 69, Sids-5, 6, 7, 8 and 9 wlaghibited susceptibility ranging
between 5-10S, meantime, Giza-162, 163 and 16&hasé6 and Sids-4 showed 10-20S
during both growing seasons. On the other handhigitgest level of infection (60S-80S)
was associated with the entries Sids-1 and Gizafb86wed by Sids-2, the most
susceptible wheat entries with leaf rust diseaseng both seasons.

Table (1): Evaluation of 36 wheat entries againstwo physiologic races of leaf
rust (Puccinia recondita) and 3 isolates of stripeust (P. striiformis)

at seedling stage.
No. Entry Leaf rust races Stripe rust isolates
57 77 1 2 3

1 Mabrouk S S S S R

2 Tosson S S S R S

3 Giza -139 S S R R R

4 Giza -144 S S R R R

5 Giza - 155 S S R R R

6 Giza -156 S S S R R

7 Giza -158 S S S R R

8 Giza -162 S S S S S
9 Giza -163 S S S S S
10 Giza -164 S S S S S
11 Giza -165 S S S S S
12 Sakha -8 R S S S S
13 Sakha -9 R R S S S
14 Sakha -10 R S R R R
15 Sakha -12 R R S S S
16 Sakha -24 S S S S S
17 Sakha -61 S S R R R
18 Sakha -66 S S S S S
19 Sakha -69 S S S S S
20 Sakha -92 S S S S S
21 Sakha -93 R R S S S
22 Gemmeiza-1 R S S S S
23 Gemmeiza-3 S S S S S
24 Gemmeiza-5 S S S R R
25 Sids-1 S S S S R
26 Sids-2 S S R R S
27 Sids-3 S S S S S
28 Sids-4 S S S S S
29 Sids-5 R S S S S
30 Sids-6 S S S S S
31 Sids-7 S S S S S
32 Sids-8 S S S S S
33 Sids-9 S S S S S
34 Line-202 R R R R R
35 Line-204 R R R R R
36 Line-206 R R R R R




The remainder wheat entries showed intermediateegptibility ranging from 30S
to 60S in both seasons. It is interesting to dtae the level of infection with leaf rust
disease during 1997 was relatively higher at segditage on most tested wheat entries
than in 1998 one, but this trend was reversedvindiher wheat entries.

The results in Table (2) also show that, the testeglat entries exhibited different
reactions against infection with stripe ruBt ¢triiformis) disease. The levels of infection
were ranged between 0 and 90S during both sea$d®9@ and 1998. In this respect,
the wheat entries Giza-144,-155 and Sakha-61 otflibged complete resistance i.e (0-
reaction). Meanwhile, wheat Lines 202, 204 and p@éduced trS-reaction; Tosson,
Giza-139, Sakha-93, and Sids-1 exhibited trS-5SGird-158 and Gemmeiza-5 showed
susceptible reaction ranging between 5S-10S caeneetkt in both growing seasons. On
the other hand, the highest disease reaction (6@3®as recorded with Giza-139, -144,
-163, and -164, Sakha-69, Gemmeiza-1, Sids-4,-3,-Gnd -8. The latter wheat entries
seemed to be the most susceptible against strgienfiection in both seasons. The other
wheat entries showed intermediate reactions rarggigeen 20S-60S in both seasons.

From data in Table (2) it could be concluded that of the 36 tested wheat
entries, the lines 202, 204, 206 and Sakha-93 sedyned to be the least susceptible at
adult stage against infection with both leaf angstrust diseases during both 1997 and
1998 seasons.

Leaf rust development:

Data in Table (3) show the leaf rust disease deweémt on 13 wheat entries
during two successive seasons in term of area wuhsease progress curves (AUDPC).

Concerning with AUDPC, data (Table 3) show that thehest figures were
recorded with Sids-1 followed by Giza-139, and Gema5 in both seasons. The
AUDPC values were 1400.0, 1265.0, and 1150.0 irv 2%l 1500.0, 1300.0, and 1200.0
in 1998 season for these three entries, respegtilrelcontrast, the lowest values were
recorded with wheat entries Tosson and Giza-156.AUDPC values were 429.5, 543.0
in 1997 and 525.0 and 475.0 in 1998 season for énthes, respectively. The rest of
tested entries exhibited in between values.

From data in Table (2) it could be concluded that of the 36 tested wheat
entries, the lines 202, 204, 206 and Sakha-93 sedyned to be the least susceptible at
adult stage against infection with both leaf angstrust diseases during both 1997 and
1998 seasons.

Leaf rust development:

Data in Table (3) show the leaf rust disease deweémt on 13 wheat entries
during two successive seasons in term of area uhsgease progress curves (AUDPC).

Concerning with AUDPC, data (Table 3) show that thghest figures were
recorded with Sids-1 followed by Giza-139, and Gema5 in both seasons. The
AUDPC values were 1400.0, 1265.0, and 1150.0 irv % 1500.0, 1300.0, and 1200.0
in 1998 season for these three entries, respegtilrelcontrast, the lowest values were
recorded with wheat entries Tosson and Giza-156. AWDPC values were 429.5, 543.0
in 1997 and 525.0 and 475.0 in 1998 season for bothes, respectively. The rest of
tested entries exhibited inbetween values.



Table (2): Field evaluation of 36 wheat entry against leafl stripe rusts, under the
stress of artificial inoculation at adult stageidgrtwo seasons (1997-1998).

No. | Entries Leaf rust reaction Stripe rust reaction
1996/97 1997/98 1996/97 1997/98
1 Mabrouk 70 S 70 S 20S 5S
2 Tosson 50S 40 S 0 58
3 Giza 139 70 S 70 S 5S 5S
4 Giza 144 60 S 70 S 0 0
5 Giza 155 50S 60 S 0 0
6 Giza 156 60 S 40 S 20S 5S
7 Giza 158 50S 40 S 10S 10S
8 Giza 162 20S 20S 40 S 20S
9 Giza 163 20S 10S 80S 80S
10 | Giza 164 20S 10S 60 S 80S
11 | Giza 165 10S 5S 70 S 90 S
12 | Sakha 8 30S 20S 50S 50S
13 | Sakha9 10S 10S 70 S 60 S
14 | Sakha 10 5S 5S 20S 20S
15 | Sakha 12 5S 5S 30S 30S
16 | Sakha 24 58S 58S 20S 20S
17 | Sakha 61 40 S 50S 0 0
18 | Sakha 66 20S 20S 50S 50S
19 | Sakha 69 10S 10S 80S 70 S
20 | Sakha 92 30S 10S 40 S 80S
21 | Sakha 93 5S 5S TR S 5S
22 Gemmeiza 1 30S 30S 70 S 60 S
23 | Gemmeiza 3 40 S 40 S 50S 50S
24 | Gemmeiza 5 60 S 70 S 5S 10S
25 | Sids1 80S 80S 5S 5S
26 | Sids 2 60 S 70 S 20S 10S
27 | Sids 3 50S 40 S 30S 40 S
28 | Sids 4 10S 20S 80S 60 S
29 | Sids5 5S 10S 80S 80S
30 | Sids 6 10S 5S 70 S 80S
31 | Sids7 10S 5S 80S 90 S
32 | Sids 8 10S 5S 80S 90 S
33 | Sids 9 10S 5S 80S 90 S
34 Line 202 TrS TrS TrS TrS
35 | Line 204 TrS TrS TrS TrS
36 | Line 206 TrS TrS TrS TrS
Mean 28.2 26.5 36.5 375




Table (3): Leaf rust disease development @ on 13 edit entries expressed in term of

area under disease progress curves (AUDPC) at Sakldarring 1997 and
1998 growing seasons.

Entries Rust severity % at dates
1997 Mar-10 Mar-20 Mar-30 Apr-10 AUDPC***
Mabrok 5.0 20.0 50.0 60.0 1025.0
Tosson 2.6 5.0 20.0 33.3 429.5
Giza 139 10.0 30.0 56.5 70.0 1265.0
Giza 144 13.3 26.6 50.0 70.0 11825
Giza 155 5.0 10.0 30.0 43.3 641.5
Giza 156 2.0 5.0 23.3 50.0 543.0
Giza 158 5.0 10.0 30.0 40.0 625.0
Sakha 61 0.0 16.6 30.0 40.0 666.0
Gemmeiza 3 5.0 20.0 30.0 40.0 725.0
Gemmeizab 10.0 30.0 50.0 60.0 1150.0
Sids 1 20.0 30.0 60.0 80.0 1400.0
Sids 2 5.0 20.0 50.0 60.0 1025.0
Sids 3 5.0 10.0 30.0 40.0 625.0
1998 Mar-20 Mar-30 Apr-10 Apr-20 AUDPC***
Mabrok 10.0 20.0 50.0 70.0 1100.0
Tosson 5.0 10.0 20.0 40.0 525.0
Giza 139 10.0 30.0 60.0 70.0 1300.0
Giza 144 5.0 20.0 50.0 60.0 1025.0
Giza 155 5.0 10.0 30.0 50.0 675.0
Gizal56 5.0 5.0 20.0 40.0 475.0
Gizal58 5.0 20.0 30.0 40.0 725.0
Sakha61 5.0 10.0 20.0 40.0 525.0
Gemmeiza 3 10.0 20.0 40.0 40.0 850.0
Gemmeiza 5 10.0 30.0 50.0 70.0 1200.0
Sids 1 20.0 40.0 60.0 80.0 1500.0
Sids 2 5.0 20.0 40.0 60.0 925.0
Sids 3 5.0 10.0 40.0 40.0 725.0

Stripe rust development:

Data in Table (4) elucidate the stripe rust disekselopment in term of AUDPC
for 21 wheat entries at Sakha station during 19871998 seasons.

In respect to the AUDPC, data indicated that tlgedt values were recorded
with Sids-9 (1641.5), Sids-7 (1466.0), Giza-163248) and Gemmeiza-1 (1418.0) In
1997, however, in 1998 the highest values wererdecbwith Sids-5 (2500.0) followed
by Sids-7 (2250.0), and Giza-165 (2100.0). On theerohand, the lowest values of
AUDPC were recorded with entry Sakha-24 (150.04d &akha-10 (183.0) in 1997
season and Sakha-24 (150.0), Giza-162 (195) in $688on.



Weight of 1000 kernels and test weight as affectedth leaf rust infection:

Data in Table (5) show the evaluation of 13 whesatries against leaf rust
infection under field conditions in terms of weighit 1000-kernels and test weight at
Sakha Station during 1997 and 1998 growing seasons.

The tested wheat entries showed significant differences in the kernel weight due to
infection either in inoculated (not sprayed) or in protected plots (sprayed with fungicide) in both
seasons. In this regard, the entry Sids-3 produced the highest kermnel weight in both inoculated and
protected plots, while the lowest kernel weight was produced by entries Giza-139 in inoculated
plots and Giza-158 in protected plots during both seasons. Compared with protected plots, the
obtained results showed significant losses in weight of 1000-kernel of tested wheat
entries as affected by leaf rust infection. Losgarged between 9.24% (Tosson) to
23.21% (Giza-159) in 1997 season and 9.07 (Sakh&e625.25% (Giza-139) in 1998
season.

Concerning the test weight, trend of the obtaineslits and their significance
might be differed than those of kernel weight Talle The wheat entries Sids-3, Sakha-
61, Gemmeiza-5 and Gemmeiza-3 in both seasonsditicadto Mabrouk, Giza-156,
Giza-158 and Sids-2 in 1998 season only produceditjhest test weight in inoculated
plots without significant differences inbetween,ilhGiza-159, -144 and -156 resulted
in the lowest test weight in both seasons. For eatty, it was clear that the test weight
in protected plots was significantly higher thannoculated ones. The lowest loss % in
test weight was associated with the entry Gemmeiraboth seasons while Giza-139 in
1997 and Mabrouk and Giza-156 showed the highesekin 1998 season.

Weight of 1000 kernels and test weight as affectedth stripe rust infection:

Data in Table (6) show that both 1000-kernel wemyhd test weight of 21 wheat
entries were significantly affected by stripe rirdection under field conditions during
1997 and 1998. Depending on wheat entry, the vahies000-kernel weight ranged
between 23.13-40.93 g and 23.86-43.60 g in inoedlptots (artificially inoculated), and
40.63-59.26 g and 41.03-56-33 g in protected flpsayed with fungicide) in 1997 and
1998, respectively. In inoculated plots, the highmsd lowest values of 1000-kernel
weights were produced by wheat entries Sakha-24 &m$5 in 1997 season,
respectively. However, the latter entry produces lifghest value in protected plots. The
present data show clearly that the wheat entriggcpkarly those of Sids group produced
the lowest values of 1000-kernel weight in inocedaplots but this was reversed in case
of protected plots in both seasons. Losses pemestdluctuated between 10.73%
(Sakha-24) to 60.63% (Sids-5) in 1997 season a2wP6 (Sakha-24) to 56.74% (Sids-7)
in 1998 season.

As for test weight, similar trend was observed. Wieat entries Giza-163 and
Sakha-24 produced the lowest and highest valuspectively either in inoculated or in
protected plots during both seasons. Compared t@ghweight in protected plots, the
loss percentage fluctuated between 10.82% (SakhteBB.40% (Gemmeiza-1) in 1997
season and between 5.24% (Sakha-24) to 55.94% (@manth) in 1998 season. The
other tested wheat entries showed in between ozecti



Table (4): Stripe rust disease development on 2iheat entries, expressed in terms of rate of increa (r—value) and area

under disease progress curves (AUDPC) at Sakha dag 1997 and 1998 growing seasons.

Stripe Rust Severity % (during 1997 season) Stripe Rust Severity % (during 1998 season)
Entries Mar 10 Mar 20 Mar 30 Apr 10 r-value AUDPC * Mar 20 Mar 30 Apr 10 Apr 20 r-value AUDPC *
Giza 160 0.0 0.0 6.3 40.0 0.215bc 283.0 2.0 3.3 8.3 16.6 0.142d 195.0
Giza 163 8.3 30.0 63.3 90.0 0.251d 1424.5 5.0 50.0 80.0 80.0 0.214hi 1725.0
Giza 164 8.3 20.0 43.3 60.0 0.170a 633.0 8.3 56.6 80.0 80.0 0.168ef 683.0
Giza 165 5.0 20.0 50.0 70.0 0.213bc 1075.0 10.0 70.0 90.0 90.0 0.219hi 2100.0
Sakha 8 2.0 5.0 26.6 50.0 0.236cd 566.0 5.0 20.0 40.0 50.0 0.147de 875.0
Sakha 9 5.0 20.0 60.0 70.0 0.213bc 1175.0 5.0 20.0 50.0 60.0 0.194gh 1025.0
Sakha 10 0.0 0.0 8.3 20.0 0.159a 183.0 0.0 0.0 20.0 20.0 0.083a 300.0
Sakha 12 0.0 0.0 10.0 30.0 0.191ab 250.0 0.0 0.0 20.0 30.0 0.193fgh 350.0
Sakha 24 0.0 0.0 5.0 20.0 0.159a 150.0 0.0 0.0 5.0 20.0 0.083a 150.0
Sakha 66 0.0 5.0 30.0 50.0 0.236cd 600.0 0.0 0.0 10.0 50.0 0.2361 350.0
Sakha 69 6.6 36.6 63.6 76.0 0.230cd 1415.0 5.0 40.0 70.0 70.0 0.213hi 1475.0
Sakha 92 2.0 10.0 26.0 40.0 0.215bc 560.0 0.0 5.0 30.0 80.0 0.213hi 750.0
Gemmeiza 1 6.6 30.0 63.3 90.0 0.251d 1418.0 5.0 20.0 40.0 60.0 0.194gh 925.0
Gemmeiza 3 5.0 10.0 30.0 50.0 0.174a 675.0 5.0 10.0 30.0 40.0 0.172fg 625.0
Sids 3 5.0 10.0 46.0 76.6 0.228cd 968.0 5.0 20.0 30.0 40.0 0.199h 725.0
Sids 4 6.6 20.0 50.0 86.0 0.251d 1163.0 5.0 50.0 60.0 60.0 0.133cd 1425.0
Sids 5 6.6 26.6 66.6 80.0 0.188ab 1365.0 50.0 90.0 90.0 90.0 0.092ab 2500.0
Sids 6 1.6 10.0 46.6 80.0 0.213bc 907.0 20.0 60.0 70.0 80.0 0.082a 1800.0
Sids 7 6.6 30.0 73.3 80.0 0.188ab 1466.0 40.0 70.0 90.0 90.0 0.113bc 2250.0
Sids 8 10 40.0 60.0 80.0 0.188ab 725.0 8.3 33.3 60.0 60.0 0.194gh 12745
Sids 9 5.0 40.0 80.0 83.3 0.235¢cd 1641.5 20.0 50.0 70.0 90.0 0.164efg 1750.0

* Rust severity % was recorded according to Peterson et al. (1948)
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Table (5): The response of 13 wheat entries againgiaf rust infection under field conditions expressd in terms of 1000 K.W,

test weight and their loss % in either infected oprotected plots, at Sakha during 1997 and 1998 gramg seasons.

1000 Kernel weight Test weight
1997 1998 1997 1998

Entries Infected Protected Loss % Infected Protected Loss % Infected Protected Loss % Infected Protected Loss %
Mabrouk 38.73 de 45.07 def 14.07 37.90¢ 449d 15.59 83.47¢ 91.40 def 8.68 85.06 ab 94.73 abc 10.21
Tosson 40.27 ¢ 44.37 ef 9.24 38.23¢ 4310e 11.30 86.10b 92.16 cd 6.58 84.53b 91.30 bed 7.42
Giza-139 35.50h 46.23 cd 23.21 33.66 f 45.03 d 25.25 78.83 e 89.57 ¢ 11.99 81.10¢c 88.87 de 8.74
Giza-144 40.27 ¢ 4717 be 14.63 42.36 a 4840 a 12.48 81.47d 89.83 fg 9.31 80.93 ¢ 89.40 de 9.47
Giza-155 4247b 47.70b 10.96 40.26 b 47.57 ab 15.37 78.33 ¢ 85.36 h 8.17 79.43¢ 88.27 e 10.01
Giza-156 38.83 de 44,03 11.81 40.36 b 45.70 cd 11.68 84.47¢ 90.10 efg 6.25 84.96 ab 90.90 cde 6.53
Giza-158 34.80h 4043 g 13.93 33.76 f 42.67 e 20.88 86.63b 92.57bcd 6.42 85.53 ab 92.57 abc 7.61
Sakha-61 41.47 be 46.03 cd 9.91 43.10a 4740 ebc | 9.07 87.73 ab 93.30 abc 5.97 87.83a 94.23 a 6.79
Gemmeiza-3 40.10 cd 43.67 8.17 37.70 ¢ 4313 e 12.59 86.90 ab 91.67 cde 5.20 86.37 ab 92.37 abc 6.50
Gemmeiza-5 37.171g 46.47 bed 20.01 35.56 de 4723 abc | 24.71 87.60 ab 94.63 a 7.43 87.17 ab 94,73 a 7.98
Sids-1 35.8gh 45.67 de 21.61 35.06 ef 45.30 d 22.60 86.30 b 93.97 ab 8.16 84.35b 93.90 ab 9.98
Sids-2 38.30 ef 4717 be 18.80 37.16 cd 45.87 bed 18.99 86.33 b 91.70 cde 5.86 85.50 ab 92.30 abc 7.37
Sids-3 4413 a 49.73 a 11.26 42.80 a 49.03 a 12.71 88.57 a 93.43 abc 5.20 86.10 ab 94.27 a 8.66

L.S.D at 0.05, for the two treatments (in infected! in protected) in each entry.

1.33 1.42 1.53 2.85
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Table (6):The response of 21 wheat entries against stripe rust infection under field condition expressed in terms of 1000 K.W, test weight and their loss % in either infected or
protected plots, at Sakha during 1997 and 1998 growing seasons.

1000 Kernel weight Test weight
1997 1998 1997 1998
Entries Infected Protected Loss | Infected Protected loss Infected Protected loss latted Protected loss
Giza 162 34.00 de 40.90 1| 16.89 34.20 ¢d 4k.03] 16.65 63.56 e 84.94 | 25.17 65.56 df 91.43 4 @82
Giza 163 27.03 h 47.74 fg 43.38 24.76 |lj 48469 48.90 42.30 | 90.96 fg 53.49 41.40 | 93.53 b .735
Giza 164 31.70 f 47.76 fg 33.62 27.83 gh 478 f|  41.57 71.00 bc 89.36 gh 20.54 62.93 de 93.26 he32.52
Giza 165 33.43 ef 49.00 f 31.77 31.26 gf 498B8d 37.73 60.10 fg 90.96 fg 33.92 51.83 1 91.40 3.29
Sakha 8 35.86 ¢ 46.43 4 23.41 35.00 |cd 47.93 pfg26.98 66.53d 88.00 h 24.39 71.06c 93.83 he 24|26
Sakha 9 35.56 cd 44.40 h 19.90 35.53 |cd 42.36|jk 16.13 57.36 hi 83.23j 31.08 53.06i 88.10 fi .30
Sakha 10 40.93 b 48.10 fd 14.90 42.66|a 4786 pf 10.86 73.06 b 81.93j 10.82 75.23 b 80.60 6.66
Sakha 12 40.36 b 46.86 4 13.87 40.16| b 45.16|hi 11.07 72.26 b 48.22 ij 14.20 69.56 ¢ 79.63 12.64
Sakha 24 43.83 a 49.10 f 10.78 43.60|a 46.50(gh 6.24 81.73 a 92.53 cf 11.67| 81.66 a 86.20 5.26
Sakha 66 33.90 ds 40.66 i 16.62 36.30 |cd 4%36|] 12.25 7290 b 93.90 be 22.36 71.13(c 92.50 e 1023,
Sakha 69 25.86 hi 40.63 i 36.3b 24.23 |jj 4660 ¢ 48.00 51.23j 91.10 efg 43.74 50.90] 90.96 ¢f .044
Sakha 92 32.53 ef 51.10 € 36.34 30.10|fg 50e53|d 40.43 62.08 ef 92.10dg 32.59 54.60 hi 93.10 cde41.35
Gemmeiza 1 32.77 ef 51.11 ¢ 35.48 31.20( ef IH3| 36.37 45,13 k 96.86 a 53.4( 42.16k 95.70 ad55.94
Gemmeiza 3 36.23 ¢ 50.80 ¢ 28.68 36.56| c 48.831 16.58 58.60 gh 77.16 k 24.05 57.50 gh 75.26 || 523
Sids 3 29.43 ¢ 56.53 b 47.98 26.86 |hi 52.30 ¢d 48.63 68.73 cd 96.30 ab 28.62 65.16 [de 93.46 be 0.283
Sids 4 34.10 de 52.46 de 34.99 30.93| f 53.70 bc 42.40 50.93j 97.43 a 47.72 51.26 | 96.53 db 916,38
Sids 5 23.33 j 59.26 a 60.63 24.23 |jj 53.66 hc 4.85 55.40i 95.20 abc 41.80 51.80 |jj 96.56 db .386
Sids 6 33.20 ef 56.33 b 41.06 27.46 |h 57.10ja .91| 67.83d 94.80 ad 28.44 61.93 gf 93.43 be 1337
Sids 7 26.13 hi 54.40 c 51.90 24.36 |ij 56.333b 56.74 61.26 efg 93.77 bf 34.66 59.03 fg 93.26 be 36.70
Sids 8 29.90 g 53.33 cd 43.99 33.73 de 53.73|bc37.22 68.66 cd 94.63 ad 27.44 62.30|e 96.36 abc 5.343
Sids 9 24.90 jj 53.40 cd 53.37 23.86 |] 55.06 ab 56.66 67.16 d 95.20 abg 29.44 63.40 |[de 97.63|a 5.063
L.S.D at 0.05 For the two treatments (in infectad & protected) in each entry.
1.49 2.45 2.62 2.46
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DISCUSSION

The present work is dealing with the evaluationceftain wheat entries against either leaf or strips, tasking into
consideration certain disease parameters and goeghonents.

The obtained results showed that the wheat cu#ti$@akha-9, Sakha-12 and Sakha-93 in addition és4202, -204 and -206
were resistant at the seedling stage against lsaf@®. recondita) races 57 and 77. So far Sakha-93 and Lines-202, and -206
proved to be good sources of resistance. Sakhad9l 2 cvs. are known to be a part of the Egyptiaeat germplasm, but not known
as commercials. Consequently this result may atlepth of their resistance to be exploited as goodces of resistance.

The obtained results indicated that entries i.ea@i39, -144, -155, Sakha-10, -61, and lines-22@4 and -206 proved to be
resistant against the 3 isolates of stripe rmasst(iiformis) predominant in the region during 1996/97 and 198 8easons. It is known
that Sakha 61, Giza 144, Giza 155 are considerbd tgnod sources of resistance, according to thelsineous testing against stripe
rust (El-Daoudi et al., 1996 ; Abu El-Naga et al., 1998The new released lines-202, -204 and -206, proiveid efficacy against
both leaf and stripe rust diseases, because they neleased within the critical time of epidemias they received a lot of inocula
representing variable genetic constitutions ofddwgsal agent(s). These new lines are on the roael tommercially produced.

As regard to the evaluation against leaf rust altastage under field conditions, the obtained ltesuadicated that the new
promising lines-202, - 204 and -206 acted well mgfaleaf rust. On the other hand Sids-1, Giza-180 Gemmeiza-5 exhibited the
highest area under the disease progress curve (B)D®wever, Tosson, Sakha-61, Mabrouk, Giza-1H85,--158 exhibited lowest
AUDPC. Consequently, it could be concluded thasé¢hentries might have slow rusting. These resutsmaharmony with those of
Ragab et al. (1989)ho reported that at the adult stage, the slowngsivs. Sakha 69, Sakha, 61, Sakha 92, Giza 1éBaart had
a lower rate of disease increase (r-value) as agefimaller area under disease progress curve (A)D¥(ie the higher r-value and
AUDPC were evident on cultivars Sakha 8 and GiZzawh the two races comparing with the above noerti cultivars.

Concerning the evaluation against stripe rustlattatage, the obtained results indicated thatesnsuch as Giza-144, Giza-
155, and Sakha-61 exhibited no susceptibility nf@gtion type) against the disease under the stfesgidemic conditions prevalent
in the region. These materials are still servingasable source of resistance in breeding progrémsking through the rest of the
materials, the entries Sakha-10, -12-24 and 93tladhew lines i.e. -202, -204, and -206 provedxoilst the lowest AUDPC.
Sakha-. This would support the resistant matemalsgypt specially against stripe rust. The obtdinesults could be interpreted in
light of publications olvang & Zeng, (1989), Cher& Line (1995)andMa & Singh (1996).

As for 1000-kernel weight and test weight as affddiy leaf rust infection, the obtained resultsaatkd that the entry Sids-3
produced the highest kernel weight, while the ldweas produced by the entries Giza-139 and Gizaditéhg both seasons.
Significant loss in weight of 1000-kernel was retst among the tested wheat entries. The entrissohicand Sakha-61 produced
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the lowest loss in 1000-kernel weight, while, GiZZ8, Gemmeiza-5, and Sids-1 showed the highestdabsring both seasons. Loss
% ranged between 9.24-23.21% in 1997 season affd29.25% in 1998 season. About test weight, theemnBids-3, Sakha-61,
Gemmeiza-5 and Gemmeiza-3 in both seasons prodheetiighest test weight in infected plots and tieisult may reflect the
tolerance of these entries against stripe rustiime. The lowest loss % in test weight was assediavith the entry Gemmeiza-3 in
both seasons, while, Giza-139 in 1997 and Mabrowk @iza-156 showed the highest losses in 1998 sedsothis regard,
Sambroski and Peturson (1960using other wheat entries, reported 12-28% loggela of resistant varieties in epidemic condigon
Also, Bajwa et al. (1986) reported that the losses in kernel weight of wiveaieties due to leaf rust infection ranged betwe®-
41% according to the level of their resistanceusiceptibility.

The obtained results also revealed that the highest% in 1000-kernel weight due to stripe rugdtion was recorded on
Sids-5, Sids-7 and Gemmeiza-1 (60.63 , 56.74 amtD3%, respectively). The reverse was observedatth&24, being 10.73% and
6.24% during 1997 and 1998 seasons, respectivély.rést of tested entries ranged between the twesed®dimilar results were
reported by several authoi@dling & Doodson, 1968 , King, 1976 , EI-Naimi & Manluk, 1994 | El-Torabi et al., 1995 , Fazel,
1996 , El-Daoudi et al., 199@nd Abu EI-Naga et al., 1997)It could be concluded from the present work that entries such as
Tosson, Giza-155 and Sakha-61 must receive interssiwdies from the perspective of genetic contantiqularly against stripe rust.
On the other hand, the new released vrs. and es B®hibited good performance against the concatisedses.
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