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ABSTRACT )

Thirty four barley genotypes plus two local
barley (check) were tested for resistance to
drought stress and corn leaf aphid, Rhopalosiphum
maidis (Fitch.) infestation under field conduction
at Sohag governorate during 2004/2005 and
2005/2006 seasons. Results show that, the irriga-
tion intervals significantly affect the population
densities of Rhopalosiphum maidis and the pro-
longed of interval of irrigation to four week
caused a significant decline in aphid population.
The results obtained reveled that the corn leaf
aphid, Rhopalosiphum maidis (Fitch.) appeared
from January then increased gradually to reaca its
maximum levei of abundance during last week of
March during both seasons. The genotypes were
different in their sensitivity to the infestation with
Rhopalosiphum maidis and it divided to four
groups, the first one was highly resistance, in-
cludes (1, 3, 4, 21 25, 3¢ and Giza 128) and the
second group was moderately resistance includes
(33 and Giza 127), and the third group was sus-
ceptible includes (2, 5 and 6), and the fourth group
was highly susceptible includes the remaining
barley genotypes. The genotypes (1, 3, 4, 21, 23,
33 34, Giza 127 and Gizal28) achieved high yield
under normal and regime irrigation with potential-
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ity high resistance to drought stress. The geno-
types (4, 7, 13, 15, and 29) give the highest No. o/
kernels/spike. Genotypes (13, 14, 20, 22 and Giza
128) give the highest number spikes/plant. The
highest 1000 kernel weight was obtained by geno-
types (3, 8, 26, 30 and Giza 128). Yield was nega-
tive and strong correlation with, number of aphid
(-0.87** and -0.84**) under normal and drought
stress. The correlation between normal irrigation
and aphid densities during two seasons was strong,
and negative (- 0.868**). Strong negative correla-
tion (-0.854**), between drought stress and the
aphid densities were detected.

INTRODUCTION

The annual world area of spring barley (Hor-
deum vulgar) covering nearly 53146630 Ha pro-
duced about 137105540 tonnes. After Maize, rice
and wheat, barley ranks the fourth most important
crop plant in the world. As barley is animal feed-
ing, there is an increasing interest in barley-world
wide. Barley is the important crop in Egypt cover-
ing nearly 56000 Ha, produced 149000 tonnes,
respectively (F.A.Q, 2005). Present ol drought
and aphid resistant varieties in the third world
countries reduces frequent harvest failures and
eliminates grain import. In Egypt most of barley
production areas are located in marginal areas
where adverse conditions exist such as in rainfed
areas, poor soil, saline soils and new reclaimed
lands (arid and semiarid lands). Barley could serve
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as a simple genetic model as it is known to be
well-adapted to several biotic and abiotic stresses,
especially to water deficit (Ceccarelli, 1987).
Also, barley is considered one of the most suitable
crops which can be grown over a wide range of
climatic and variability (Ceccarelli 1987 and Ei-
Bawab 1999). The final yield was more reduced
when drought was imposed at pollination and
flowering stages than vegetative or pod filling
stages. Plant growth stages, time and duration of
the feeding, nutritional status of the host plants,
aphid abundance, and environmenta! factors affect
plant responses to aphid infestation (Macedo ef al
2003). Resistance to aphid in barley has been at-
tributed to either physical factors e.g. thickness of
sclerenchyma cells and number of vascular bound-
less (El-Serwiy et af 1985), or surface wax on the
leaves and the chemical composition of the leaves
(Tsumuki et al 1987). Todd er al (1971) con-
cluded that resistance of barley genotypes to Schi-
zaphis graminum might be due to the presence of
phenolic and flavonoid compounds in the leaves,
while Jeneja et al (1972) identified benzyl alcohol
as possible cause of resistance. in addition, the
infestation was inversely proportional to the struc-
tural polysaccharide content {cellulose, hemicellu
loses and pectins). Zuniza er al (1985) reported
that leaf content of gramine in barley decreased
feeding rate, survival rate and reproductive index
of individuals of Schizaphis graminum. Moreover,
the population growth rate of this pest was in-
versely correlated with gramine content in the
leaves of several cultivars. Weibull (1987) found
that the relative growth rate of Rhopalosiphum
padi on two cultivars of oats and barley were low
when free amino acids content was low and vice
versa. Mornhinweg et al (2006) found that the
effect of RWA show highly resistant lines to have
either an increase in grain yield or less of a reduc-
tion in grain yield than susceptible cultivar, while
lines with intermediate resistance fell between the
two effect of water interval on the population den-
sities of the corn leaf aphid, Rhopalosiphum
maidis (fitch.). Barely crops are subjected to the
attack by several aphid species, the most serious
one is the corn leaf aphid, Rhopalosiphum maidis
(Fitch.), which is one of the most dominant spe-
cies in Egypt and other parts of the world. In order
to avoid the extensive use of insecticides, the phe-
nomenon of plant resistance to insects, as empha-
sized by Painter (1951) should be chosen as a
safe tool for pest management. The alm of this
study was to evaluation barley genotypes to
drought and aphid infestation tolerance.

MATERIALS AND METHODS

The present study was carried out during the
two growing seasons of 2004/2005 and 2005/2006
at the Experimental Farm of Faculty of Agricul-
ture, Sohag University. Thirty six genotypes were
grown in two experiments with four replicates
distributed in a randomized complete block de-
sign. Thirty six genotypes evaluated under water
regimes and aphid tolerance as shown in Table
(1), seeds were sown of 20 November during both
seasons. Each genotype was sown in plot was 10.5
m’ in size. The seeds were planted in drills (150 g)
for each plot. The first experiment (normal treat-
ment) was irrigated 8 times (once every two
weeks) after planting irrigation; while in the sec-
ond experiment (stress) was irrigated 4 times
(once every four weeks) after planting irrigation as
stress treatment. The recommended cultural prac-
tices of barley production were applied throughout
the growing season and no pesticides treatments
were applied. The data were recorded: on plot
basis for each genotype and each replicate to
measure the following traits: - (1) Days to head-
ing: number of days from planting to 50% of
plants protruded heads from the flag leaf sheath.
(2) Number of spikes / plant: Tillers with fertile
spikes; (3) Number of kernels / spike: Average
number of kernels measured in a 5 spikes sample.
(4) 1000-kernel weight (gm): It was obtained as
the weight of 1000-kernel, which were chosen
randomly; (5) Yield: it was determined as the
weight of grains of each experimental plot. (6)
Number of aphid: Average number of aphid / ten
tillers sample. For each variety which randomly
chosen at 3-4 days intervals were counted. The
barley genotypes were divided into groups accord-
ing to their sensitivity and resistance to the infesta-
tions with aphids as described by Chiang and
Talekar (1980). The insect numbers less than
X —25d were considered 1o be highly resistant

(HR), between X —1Sd to X —254 were mod-

erately resistant (MR); between X  and
X +28d were susceptible (S) and more than
X +28dwere  highly  susceptible  (HS),
(Sd=8"/n-1, X=X +X,+X,+../n).
The data of season 2004/2005 — 2005/2006 was
subjected to statistical analysis performed by the
SAS software (SAS Institute 1999).
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Table 1. Brief description of the pedigree and origin of the thirty six barley genotypes

329

Entry

Description

Entry name Origin
No. Heading yield Tall
1 Sca 03-2 Germany early high Short
2 Sca 034-2 Germany early high Moderate
3 Sca 045-2 Germany early high High
4 Sca 056-1 Germany moderately high Moderate
5 Sca 067-2 Germany early moderately Short
6 Sca 078-2 Germany moderately moderately Moderate
7 Sca 089-1 Germany late moderately Short
8 Sca 96-1 Germany moderately low Moderate
9 Sca 100-1 Germany moderately low Short
10 Scalll-2 Germany late low Short
1 Sca 122-1 Germany late moderately Short
12 Sca 126-2 Germany early low Moderate
13 Sca 135-2 Germany late low Moderate
14 Sca 146-1 Germany early moderately High
15 Sca 158-1 Germany moderately moderately High
16 Sca 167-] Germany late moderately High
17 Sca 178-1 Germany late moderately High
18 Sca 189-2 Germany moderately moderately Moderate
19 Sca 195-1 Germany moderately high Moderate
20 Sca 200-2 Germany early low Moderate
21 Sca 213-2 Germany early high Moderate
22 Sca 226-1 Germany moderately moderately High
23 Sca 233-] Germany moderately high Short
24 Sca 246-1 Germany moderately low Moderate
25 Sca 258-1 Germany moderately low High
26 Sca 268-1 Germany late moderately Moderate
27 Sca 2791 Germany moderately moderately Moderate
28 Sca 288-1 Germany late low Moderate
29 Sca 295-1 Germany early moderately High
30 Sca 300-1 Germany moderately moderately Moderate
31 Sca3ll-1 Germany moderately moderately Short
32 Sca 313-2 Germany late low High
33 Sca 323-] Germany moderately high High
34 Sca 334-1 Germany early high High
35 Giza 127 Egypt moderately high Short
36 Giza 128 Egypt late high Short
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RESULTS AND DISCUSSION

The analysis of variance: The analysis of van-
ance of all traits was studied and the combined
analysis of variance between water regimes (D),
genotypes (G) and years (Y) were highly signifi-
cant for all traits. The interaction between (D) and
(G) were yielded highly significant differences for
all traits.  Result found that the analysis of vari-
ance between years (Y) and replications (R} were
not significant for ali traits (Table 2).

Duration to heading i davs: Data in Table (3)
show that the duration (0 heading in the diffzrent
barley genotypes under normal irrigation ranged
from 88.3 to 122.5 with average 106.4 days during
the first season {2004/ 2005) and from 89.5 to
123.8 with average 107.1 days in the second sea-
son under the same condition of irrigation, while
the duration to heading under regime irrigation in
the first season {2004/ 2005) ranged {from §4.8 to
102.5 with average 97.4 days, as compared {rom
84.8 to 112.5 with average 98.1 days under re-
gime irrigation in the second season. In carly bar-
ley genotypes No.1, 2,4, 5. 12, 29 and 34 the av-
erage of durations to heading in both seasons were
98.3. 96.3. 91.8. 86.8, 95.8 and 96.7 days, com-
pared t0109, 108.3, 112.8. 113.4 and 109 days in
the late genotypes were No. 7, 13, 16, 17 and 32,
respectively. The average for two seasons under
normal nrigation and drought regimes were
106.75 days and 97.75 days respectively. The dil-
ference between the two means was 9 days, de-
crease 9 days of March month was decrease 585
aphids in the early genotypes under trrigation re-
gime. The early genotypes harboured & less num-
ber of Aphids under irrigation regime, because of
the unsuitable leaves to aphid feeding, for this
reasons selection early genotypes help to aphid
tolerance. Our data are in agreement with Ahmed
et al (2000) hio reporied w mean heading dates
over two years from 27.3 to 55.8 days. Heading
date did not contribute to the environment, sea-
sonal raintail and the ratio of rainfall to evapotran-
spiration made large contributions to the environ-
mental effect (Teulat er al 2002).

Number of spikes/plant: Result in Table (3)
shnws that the number of spikes / plant under
normal irrigation in first the season (2004/ 2005}
ranged from 7.3 to 154 spikes, and 7.1 - 151
spikes (2005/2006). Result showed that the range
of nuiber of spikes / plant under regime irrigation
in first season (2004/ 2005) ranged from 6.3 1o
11.3 spikes, and 6.0 to 12.1 spikes / plant in
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{2005/20006) under ihe same condition of drought
stress. The genotypes No. 11, 13, 14, 20, 22 and
Giza 128 give the highest number of spikes / plant
b1, 122, VL0, il 112 and 11.6 spikes respec-
tively. On other hand the least number of spikes /
plant were obtained by genotyres No.17, I8, 21,
26, 29 and Giza 127 in both seasons with mean of
67,82,7.8. 72, 72 and 8.2 spikes respectively.
This study demonstrated that drought stress was
Jear! to decreased number of spikes / plant. These
results are in agreement with (Fischer, 1984) who
noticed when growth resources are limited by
stress, the size of plant organs such as leaves and
spikes are reduced and Kuroli (1983) who re-
corded that the damage of Rhopalosiphum padi
caused significant yield losses in wheat due to
reduction in number of grain / ear and grain mass.

Number of kernels/spike: Data in Table (4) wdi-
cated that number of kernels /7 spike under normal
irrigation @ first season (2004/ 2005) ranged from
25 to 38.5 kernels and 25 to 38 kemels
(2005/2006) under the same irrigation condition.
While under regime irrigation in first season
(2004/ 2005) number of kernels / spike, ranged
from 19.3 to 3i.8 kernels. Compared with 20 to
30.5 kernels in the second season (2005/2006).
The highest number of kernels / spike were
achieved 30.5,31.4,31.2, 30.9 and 32.9 kernels in
genotypes No. 4, 7. 13,15, and 29 in hoth seasons
among all tested genotypes and the lowest number
ol kernels / spike were 24.6, 24.3, 23.9, 23.7 and
23.3 kernels in genotypes No. 21, 24, 30, 33 and
Giza 128, respectively. The irrigation regime lead
to decrease number of kernels / spike consequently
decreased the yield. Our result is in harmony with
the others, kernels are set, cereal grain yields arc
proportional weight. Thus environmental efiects
on kernel size merit better understanding as a
source of yield variability (Wiegand and Cuellar
1981).

1000- Kernel weight (gm): The careful examina-
tion of data in Table (4) indicated that the range
of 1000-kernel weight under normal irrigation in
first season (2004/ 2005} was 36.3 - 57.2 gm and
345 to 574 gm for the second season (2005/
20063, while under irrigation regime (drought
stress) weight of 1000- kernel ranged from 32 to
54.2 gm in first season (2004/ 2005) and ranged
from 31.3 to 53.5 gm in the second season (2003/
2606) under the same condition of drought. The
highest weight of [000-kernel in both seasons
51.9, 55.5, 52.0, 53.7 and 54.5 gm were obtained
by genotypes No.3, 8, 26, 30, and Giza 128 and

Annals Agric. Sci., 52(2). 2007
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Table 2. Analysis of variance of six traits for 36 genotypes for drought tolerance

Drought stress Genotypes -
( Trait Year (Y) (Y)*Rep D) (G) D*G Error
DE. 1 6 ] 35 35 497
Heading MS  70.84%* 0.31 11574.17%* 451.45%* 207.02**  0.335
No. of spikes /plant MS  6.87** 0.02 670.59** 27.75%* 14.93** 0.182
No. of kernel / spike  MS 19.14** 0.59 6090.5%* 83.96%* 54.77** 1.79
1000-kernel weight  MS  41.17** 0.23 2330.47** 418.01** 23.59%+ 1.04
Yield MS  0.46** 0.047 476.7%% 105.02%* 5.87** 0.065
No. of aphid MS 4755.25**  254.53 1351309.38** 425455.89**  5199.61** 349.46

* ** Significant at 0.05 and 0.01 levels, respectively

Table 3. Mean performance of days to heading and number of spikes per plant for 36 spring barley under
water regimes treatments during two seasons

Days to heading Number of spikes per plant
2004/2005 2005/2006 Mean 2004/2005 2005/2006 Mean
N S N S N S N S
1 103.5 92.35 104.5 92.8 98.3 10.3 7.3 10.1 7.1 8.7
2 103.3 88.3 104.3 89.3 96.3 10.3 9.4 1.2 9.1 10.0
3 1053 935 105.5 945 99.7 5.4 7.3 14.4 6.5 10.9
4 1033 101.8 104.5 102.8 103.1 10.7 8.4 10.1 8.2 93
5 94.5 88.5 94.8 89.5 91.8 11.2 10.3 It.0 8.2 10.2
6 103.3 975 103.5 98.5 100.7 9.6 8.4 93 8.9 9.0
7 115.5 101.5 116.5 102.5 109.0 9.1 8.6 9.1 9.0 9.0
8 105.5 102.5 105.3 104.3 104.4 10.4 93 9.1 9.0 9.4
9 104.5 945 105.5 94.5 99.8 9.7 8.8 9.2 6.1 84
10 119.0 915 120.5 92.5 105.9 10.0 83 1 10.2 929
11 1173 933 118.3 93.5 105.6 1.4 9.3 12.1 1.1 11.0
12 88.3 84.8 89.5 84.8 86.8 10.4 8.4 9.7 8.1 9.1
13 122.5 93.5 123.8 93.5 108.3 12.4 1.4 13.2 121 12.2
14 103.5 94.5 104.5 94.8 993 13.8 8.7 14.1 8.1 (N
15 103.5 1015 104.5 102.5 103.0 153 6.4 15.1 6.1 10.7
16 113.8 1115 113.5 112.5 112.8 1.4 8.7 1.1 81 9.8
17 1145 1115 1153 112.3 113.4 7.3 6.4 7.1 6.1 6.7
18 108.5 1003 108.5 101.3 104.6 10.4 6.3 10.1 6.0 8.2
19 104.3 98.8 104.5 99.8 101.8 93 8.3 9.1 8.0 8.7
20 104.5 92.5 105.5 93.5 99.0 13 L1 113 10.0 11.0
21 1025 96.3 102.3 97.5 99.6 8.4 7.4 8.2 7.4 7.8
22 1023 97.5 103.3 97.5 100.1 123 10.4 12.0 10.1 1.2
23 103.3 96.5 104.3 97.5 100.4 1.5 10.4 1.0 94 10.6
24 193.5 DeS5 104.5 96.5 100.3 10.4 7.5 1.2 72 9.1
25 104.5 103.5 105.3 103.5 1043 10.3 9.0 9.3 9.1 9.4
26 107.8 104.5 108.8 105.0 106.5 8.4 6.3 8.1 6.1 7.2
27 105.3 94.8 105.8 94.5 100.1 11.3 7.3 9.0 7.0 8.7
28 114.8 95.5 115.5 96.5 105.6 11.0 7.3 1.1 7.0 9.1
29 96.5 94.5 96.5 95.5 95.8 85 6.3 8.1 6.0 7.2
30 108.3 97.5 109.3 98.5 103.4 10.5 8.3 10.1 8.1 9.2
31 107.5 975 107.5 98.5 102.8 9.7 7.6 9.1 7.1 8.4
32 1133 104.3 1133 105.3 109Y.0 8.6 7.6 9.1 81 8.3
33 105.0 98.5 106.0 99.5 102.3 113 10.3 11.0 10.1 10.7
34 973 955 97.3 96.8 96.7 9.3 73 8.8 8.1 8.4
35 107.3 102.5 108.5 102.5 1053 - 84 8.0 8.3 8.0 8.2
36 113.5 97.8 114.5 988 100.1 12.3 11.2 12.0 thl 1.6
Mean 106.4 97 .4 107.1 98.1 102.3 10.6 8.4 10.4 8.2 9.4
LSD 0.05 6.0! 0.05 0.01
Genotypes 0.4 0.53 0.4 0.53
N = Normal irrigation S = Stress irrigation
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Table 4. Mean performance of number oi kerncis , spike and 1800 Keinel weight for 36 spring barley
under water regimes treatments during two scasons

Numnber of kernels / spike 1000-Kkernel weight (gm)
2004/2005 2005/2006 Mean 200472005 2005/2006 Mean
N S N 5 N S N S
| 34.5 273 305 225 23.5 331 39.5 51.8 383 45.6
2 295 273 29.0 24.0 274 34.3 47.3 543 45.7 50.4
3 3250 285 368 225 3001 559 473 574 47.0 519
4 33.5 i3 320 24.8 30.3 54.2 495 53.0 47.5 51.0
5 290 2735 280 26.5 278 45.2 44.2 45.9 441 44.9
6 29, 265 36.0 255 27.8 402 38.4 46.1 373 40.5
7 37.0 295 360.0 233 314 427 38.2 42.0 37.2 40.0
8 30,0 273 285 255 27.8 37.2 542 57.0 33.5 55.5
9 29.0 258 32.0 29.8 29.1 46.9 44.0 48.5 42.9 45.0
10 335 203 35.0 24.0 29.8 48.2 44.0 47.8 42.1 45.5
H 278 258 5G4 20 26.9 523 50.1 510 48.2 504
12 305 275 9.5 25.0 2801 48.2 43.2 46.8 42.0 45.1
i3 325 278 EERY 305 31.2 46.1 36.1 452 38.3 41.4
id 288 2638 30U 27.0 281 43.1 37.2 43.9 359 40.0
N 365 2438 373 25.0 309 50.2 47.2 49.0 45.1 47.9
16 350 278 34.0 220 296 36.3 32.0 34.5 313 335
17 A 2005 363 230 273 49,1 47.5 48.6 46.5 479
18 333 28.8 350 25.0 30.1 50.0 46.0 49.0 44.7 474
19 26.5 245 23.0 243 251 49.2 47.4 48.0 45.4 47.5
20 353 243 350 245 29.7 45.1 422 46.4 41.5 43.8
21 25.0 235 123 243 246 4.1 415 45.5 40.9 42.9
22 29.0 253 30.5 250 27.0 431 39.1 421 38.4 40.7
23 35.5 213 353 213 284 432 411 42.0 393 41.4
24 28.3 200 280 203 243 1.1 39.1 40.0 384 39.6
25 34.5 g ) 343 205 279 42.1 40.1 42.4 39.0 40.9
20 285 26.5 28 288 27.3 333 513 52.5 50.9 52.0
27 535 235 333 233 28.4 41.2 40.0 433 389 40.9
28 295 235 30.8 275 285 12,1 38.2 41.7 37.5 399
29 385 27.5 380 2735 329 45.5 43.7 456 425 443
30 253 223 238 225 239 56.5 504 57.0 51.0 53.7
31 323 225 33.0 2340 278 50.1 46.8 48.9 46.2 48.0
32 34.0 245 338 24.0 29.1 44,1 42.4 435 413 42.8
33 250 i3 230 225 237 8.0 46.7 47.5 45.5 47.1
34 340 233 340 245 28.0 394 37.2 384 36.0 37.7
35 208 U 308 IZ0 239 44.1 40.0 44.0 40.0 42.0
36 265 19.3 273 20.0 25 551 540 55.5 333 54.5
Mean 310 53 3 95 $ U 472 43.5 47.1 42.6 45.4
LSD 0.05 G.ul 0.05 0.01
Genotypes 0.93 3.22 0.71 0.93
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the lowest weight were obtained by genotypes
No.7, 14, 16, 24, 28 and 34 with mean of 40.0,
40.0, 33.5, 39.6, 39.9 and 37.7 gm respectively.
The results obtained demonstrate that drought
stress lead to decrease number of kernel / spike
and weight of kernel. These result are in agree-
ment with (Fokar er af 1998) found reduction in
grain weight 7 ear, kernel number, and single ker-
nel weight under stress.

Yield: Data presented in Table (5) clearly ap-
peared during the first season (2004,2005) under
normal irrigation that barley genotypes No. 34, 3,
21, 33, 23, 1 and 4 give the highest grain yield
with an average 12.7, 12.6, 12.4, 11.9, 11.5, 113
and 11.2 ardab/ fed. respectively. The genotypes
No. Giza 127, Giza 128, 19, 18, 6 and 7 give mod-
erately grain yield under the same condition with
an average 10.9, 10,9, 9.7, 9.5, 9.2 and 9.2 ardab
/fed. respectively. Under drought stress during the
first season (2004/2005) that barley geanotypes No.
34, 33 and 23 give the highest grain yield with an
averages 11.8, 11.1 and 1!.1 ardab/fed. respec-
tively and the barley genotypes No 3, I, 21. 4,
Giza 127 and Giza 128 give moderaiely grain
yield with an averages 10.5, 10.3, 10, 10, 9.1 and
9.1 ardab/fed. respectively. In the second season
(2005/2006) under normal irrigation the genotypes
No. 34, 33, 23, 3, 21 and | give the highest grain
yield with an averages 12.5, 12.1, 12.5, 12, 12.2
and 11.6 ardab/ fed. respectively, the genotypes
No. 4, Giza 127,Giza 128, 19 and 6 give moder-
ately grain yield under the same irrigation system
with an averages 10.8, 10.9, 10.6, 9.6 and 9.1
ardab/ fed. respectively. During the second season
(2005/2006) the same trend of grain yield were
obtained almost for all tested barley genotypes
under drought stress. It could be concluded that
the population density of Aphid and grain yield of
barley were highly affected by irrigation regime.
The tolerance to drought stress and Aphid infesta-
tion were found be differ in barley genotypes. The
average grain yield 8.2 and 8.1 ardab / fed. were
obtained under normal irrigation during 2004/
2005 and 2005/2006, as compared respectively,
6.4 and 6.3 ardab/fed. during 2004/2005 and 2005
/2006 under drought stress, respectively. Resistant
and susceptible cultivars were selected by regress-
ing individua! cultivar yields Matin es af (1989).
Robinson, (1993) showed decrease grain yield
and spike number even in resistant genotypes but
less so for resistant than for susceptibie genotypes.
Archer and Bynum (1992) reported that there
were 0.46 and 0.48% yield losses for each 1%
increase in damaged and infested tillers, respec-

tively, at the pre-heading growth stage. The eco-
nomic injury level for the spring infestations was
(.9 aphid / seven plants at seven tiller growth
stage in Kansas (Girma er al 1993). Archer et al
(1998) reported that the yield losses were =1% and
0.67% / infested or damaged tiller at two tiller
growth stage in Montana and Washington, respec-
tively. Archer er al (1998) reported that the yield
losses were 0.5% per infested or damzged winter
wheat tillers at the growth stages 31 1 Colorado.
Winter wheat yield loss due to Russian wheat
aphid infestation was 37% in the Canadian Prai-
ries (Butts er al 1997), Cumulative economic
losses from Russian wheat aphid infestation in
wheat and barley in the US have been estimated at
nearly $1 billion since 1987 (Webster er al 2000).
Reflectance changes in response to biotic and
abiotic stressors have been largely documented,
however, natural Russian wheat aphid infestations
and damage to field crops (Pe nuelas er a/ 1995;
Raikes and Burpee 1998).

Effect of normal irrigation on the population
densities of the corn leaf aphid, Rlropalosiphum
maidis (fitch.). Data presented in Table (6) show
clearly that leaf corn aphid., Rbhopalosiphum
maidis appeared on the bariey genotypes during
January in relatively low number, then increased
gradually with relatively high number during Feb-
ruary and reached its maximum level of abun-
dance during March in both seasons. The aphid
numbers (167. 72, 472.18 and 1125.24 per 10 ull-
ers during January. February and March
{2004/2005) seasons, respectively, while the num-
bers were 153.42, 490.74 and 1100.81 during
January, February and March (2005/ 2006) sea-
sons. The foregoing results indicate that the popu-
lation density of aphid during second season was
markedly lower than that of the first season. High
population densities of aphids during first season
(2004/2005) are probably due to climatic condi-
tions particular temperature (Table 6a). It 1s clear
that the maximum number of the Rhopalosiphum
maidis occurred in March during both seasons,
this may be attributed to the barley genotypes
which during this month are in the suitable devel-
opmental stage for feeding of this aphid (anthesis
growth stage), also the weather factors prevailing
in Sohag during the month are within the preferred
range for their multiplication. Obtained results
are in agreement with Salem (2003} who found
that the greenbug, Schizaphis graminum intesta-
tion by adult was initiated on wheat as soon as
seedling emergence and adult attained the highest
numbers during a period extended from 2 nd weck
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Table 5. Relationship between yield and aphid infestation of 36 spring barley genotypes under normal and
stress irrigation system during two seasons

Yield (ardab/fed) Number of aphid
2004/2005 2005/2006 Mean 2034/2005 2005/2006 Mean
N S N 5 N S N S
1 11.3 10.3 11.6 10.9 11,2 - 233,0 180.0 243.5 183.8 210.1
2 8.9 5.3 9.4 5.1 1.2 611.0 587.0 593.8 524.0 578.9
3 12.6 10.5 12.0 10.8 11.5 255.0 222.0 288.0 239.0 251.0
4 k1.2 10.0 10.8 10.0 10.5 344.0 235.0 321.5 223.8 281.1
5 T3 5.6 7.2 3 6.4 582.0 532.0 624.0 526.8 566.2
6 9.2 7.9 9.1 79 8.5 633.0 541.0 635.3 531.5 585.2
i 9.2 3.6 9l 33 6.3 643.0 598.0 648.0 562.0 612.8
8 6.4 3.1 6.4 3.0 4.7 651.0 542.8.  644.0 561.0 599.7
9 5:7 3.2 5.8 2.1 4.2 720.8 609.8 724.8 602.0 664.3
10 5.6 4.8 5.1 4.7 5.0 713.8 601.8 727.8 604.0 661.8
11 8.1 7.4 8.2 1.3 o) 719.0 607.8 727.0 602.8 664.1
12 5.6 5.0 5.5 4.9 53 731.8 G13.0 726.3 600.8 667.9
13 5.6 4.7 5.8 4.4 5.1 732.0 595.0 726.5 586.0 659.9
14 6.3 4.8 6.1 4.9 5.5 733.0 592.0 726.0, 585.5 659.1
15 6.0 5.8 5.9 53 5.7 733.5 527.0 725.5 587.0 658.3
16 i 53 7.1 59 6.2 728.5 583.0 730.8 568.0 652.6
17 82 5.8 8.1 5.8 7.0 727.0 58C.0 7215 5643 648.2
18 9.5 5.7 9.4 5.6 7.5 707.0 563.0 715.5 566.0 637.9
19 9.7 8.9 9.6 8.7 9.2 693.0 531.0 596.0 512.8 583.2
20 5:9 4.8 6.0 5.0 5.4 712.0 582.0 698.0 569.0 640.3
21 12.4 10.0 12:2 10.0 1122 311.0 251.8 338.0 280.5 2955
22 6.8 6.0 69 57 6.4 714.0 580.0 702.0 567.3 640.8
23~ " 11.5 11.1 2.5 b2 11.6 232.0 200.5 243.0 203.8 219.8
24 6.6 3.1 6.6 3.1 4.9 675.0 564.8 636.0 542.0 604.4
23 4.4 22 4.3 2.0 3.2 674.0 3515 662.8 554.0 610.6
26 6.2 5.1 6.1 5.0 3.6 671.8 571.0 648.5 - - 558.0 6123
27 6.9 5.1 6.8 5.0 6.0 675.0 631.8 659.0 607.0 643.2
28 5.9 4.8 6.3 4.8 54 689.0 - 5768 673.0 566.0 626.2
29 7.8 5.2 7.8 5.1 6.5 681.0 551.0 654.0 555.8 6104
30 7.9 7.2 7.8 7: dad 697.3 575.0  670.8 582.8 631.4
31 6.5 5kt 6.1 5.0 T 664.8 536.8 640.8 548.8 597.8
32 5.6 1.6 D) 1.6 3.6 660.0 557.8 654.8 591.0 6159
33 11.9 11.1 12.1 11.2 11.6 336.8 274.8 342.8 282.3 309.1
34 12.7 11.8 12.5 12.0 192 227.3 184.3 234.3 [78.0 205.9
35 10.9 9:1 10.9 9.1 10.0 352.8 307.0 323.3 294.3 3193
36 10.9 9.1 10.6 9.2 10.0 313.0. 2440 311.3 2575 281.4
Mean 8.2 6.4 8.1 6.3 7.3 588.3 490.0 581.6 485.2 536.3 J
LSD - 0.05 0.01 0.05 0.01
Genotypes U.18 0.23 12.98 17.1
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Table 6. Susceptibility of barley genbtypes irrigated at two weeks interval to Rhopalosiphum maidis in-
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festation during growing sessions 2004/2005 and 2005/2006

P8 )
(9%)

wn

HS = Highly susceptible
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1
No._R{aopalosiphza;n maidis /10 tillers No. Rhopalosiphum maidis / 10 tillers Tolal "
Linés 2004/2005 2005/2006 over Sersiii, |
two T
Jan. Feb. Mar. Total ~ Mean Jan Feb Mar Total Mean o0M !
I 124 201 374 699 233.0 116 250 365 731 243.7 715 HR _f
2 196 576 1062 1834 611.0 169 452 1160.4 1781.4 593.8 1807.7 (S) .
3 123 239 403 765 255.0 114.05 281 469 864.05 288.0 814.5 HR ;
4 116 301 615 1032 344.0 140.55 302 522 964.55 3215 998.3 HR
5 180 490 1076 1746 582.0 1243 518 1230 1872.3 624.1 1809 2 (5)
6 187 534 1179 1900 633.0 138.15 560 1208 1906.15 6354 1903.1 Wy
7 148 509 1273 1930 643.0 169 569 1206 1944 648.0 1937 HS
8 151 570 1232 1953 651.0 169.3 508.04 1255 1932.34 644.1 1942.7 HS
9 160 536 1467 2163 720.8 174.8 636.04 1363.7 2174.54 724.8 2168.8 HS
10 173 559 14094 21414 7138 170 534 1479.4 21834 7278 21624 THS
1 180 568 1409 2157 719.0 164 600 1417 218! 727.0 2169 HS
12 190 588 1418 2196 731.8 170 599 1410 2179 7263 2187.5 HS
13 196 380 1420 2196 732.0 178 598 1404 2180 726.7 2188 HS
14 190 592 1417 2199 733.0 174 588 1416 2178 726.0 21885 HS
15 194 588.6 1418 2200.6 733.5 173 589 1415 2177 725.7 2188.8 HS
16 194 584 1408 2186 728.5 171 570 1452 2193 731.0 2189.5 HS
17 199 579 1403 2181 727.0 176 570 1419 2165 721.7 2173 HS
18 192 583 1346 2121 707.0 160 585 1401.8 2146.8 715.6 21339 HS
19 182 550 1347 2079 693.0 160 528 1100 1788 596.0 1933.5 HS
20 188 569 1379 2136 712.0 171 597 1326 2094 698.0 2115 HS
21 130 280 523 933 311.0 120 269 625 1014 3380 973.5 HR
22 186 569 1388 2143 714.0 169 570 1367 2106 702.0 21245 . HS
23 101 206 389 696 232.0 103 229 397 729 243.0 7125 HR
24 180 490 1355 2025 675.0 166.85 546 1195.27 1908.12 636.0 1966.6 HS
25 190 500 1333 2023 674.0 156 567.3 1265 1988.3 662.8 2005.7 HS
26 195 503 1318 2016 671.8 189 569 1187.6 1945.6 648.5 1980.8 HS
27 187 489 1350 2026 675.0 184 598.4 1194.73 1977.13 659.0 2001.6 HS
28 198 516 1353 2067 689.0 174 582 1263 2019 673.0 2043 HS
29 192 502 1349 2043 681.0 164 589 1209 1962 654,0 2002.5 HS
30 198 590 1304 2092_ 697.3 162 581.3 1269 20123 670.8: 2052.2 HS
31 185 502 1307.3 19943 664.8 160 » 552 1210.3 1922.3 640.8 '1958.3 HS
32 198 509 1273 1980 660.0 161 580.3 1223, 1964.3 654.8 1972.2 HS
33 106 305 600 1011 336.8 96.2 300.3 632.04 1028.54 342 8 1019.8 MR
34 101 209 373 683 2113 100 215 388 703 2343 693 HR
35 117 306 636 1059 352.8 119 250 595 970 3233 1014.5 MR
36 111 226 602 939 313.0 117 228 589 934 L3 936.5 HR
Mean 167.72 472.18 1125.24 1765.1 588.3 153.42 490.74 1100.81 1744 .98 581.7 1755.06
X =1755.06 Sd= 8830
HR = Highly resistance MR = Moderate resistance
LR = Low resistance §= Susceptible
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Table 6a. Maximum and minimum temperature degree over two seasons for Sohag governorate

F November December January February Mars  April May

Maximum 27.6 22.1 20.1 22.4 257 325 344

2004/2005  minimum 11.5 6.6 5.4 7.5 92 14.4 19.0

Maximum 25.9 234 21.5 23.5 26.6  30.1 34.9

2005/2006  minimum 10.0 9.0 6.8 8.9 11.0 14.6 19.1

i Maximum 26.75 22.75 20.8 2295  26.15 313 34.65
ean

minimum 10.75 7.8 6.1 8.2 10.1 14.5 19.05

of February to the end of March in both seasons.
The highest number of nymphs was 504.2 and
158.77 nymphs / tiller for the 1* and 2" seasons,
respectively.

Data also in Table (6) indicated that the popu-
lation density, of Rhopalosiphum maidis in the
first season (2004/ 2005) ranged from 683.0 to
2200.6 aphid /10 tillers. On the other hand, ranged
from 703.0 to 2193.0 aphid /10 tillers at the sec-
ond season (2005/2006). The genotypes No. 9, 10,
1,12, 13, 14, 15,16, 17, 18 and 22 harboured
the highest aphid population in both seasons
among all tested barley genotypes, followed by
20, 25, 26, 27, 28, 29, 30 and 32 throughout
two seasons. On other hand, the genotypes No. 1,
3, 21, 23, 33, 34, Giza 127 and Giza 128, har-
boured the least number of the corn leaf aphid in
both seasons. The reaming tested barley genotypes
were infested moderately in both seasons. Data in
Table (5) in the first season appears that the geno-
types No. 1, 3, 4, 21, 23, 33, 34 and Giza 128 har-
boured the least number of aphid, Rhopalosiphum
maidis with average, 233, 255, 344, 311, 232,
336.8, 227.3 =ad 313, individual / 10 tillers,
meanwhile the genotypes No. 9, 10, 11, 12, 13, 14,
15, 16, 17,20 and 22 received the highest number
of aphids, with an average 720.8, 713.8, 719,
731.8, 732, 733, 733.5, 728.5, 727, 712 and 714,
respectively. The remaining barley genotypes are
considered moderately infestation. In the second
season (2005/2006) the same trend were observed
according to Chiang and Talkar (1980). The 34
barley genotypes plus two varieties Giza 127 and
Giza 128 as local (check) can be divided into four
groups of sensitivity (Table 6). The first one in-
cludes the genotypes No. 1, 3, 4, 21, 23, 34, and
Giza 128, this group was highly resistant (HR) to
Rhopalosiphum maidis infestation, the second

group was moderately resistant (MR) include two
genotypes 33 and Giza 127. While the third group
was susceptible (S) include 2, 5, 6 and the fourth
group was highly susceptible (HS) included geno-
types No. 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 22, 24, 25, 26, 27, 28, 29, 30, 31 and 32.
Several authors, however, dealt with screening
barley genotypes for aphid resistance.

Eftect of Drought stress on the population den-
sitics of the corn leaf aphid, Rhopalosiphum
muaidis (fiteh.) on spring barley genotypes: Data
presented in Table (5) show significant effect of
irrigation interval on the population density of
Rhopalosiphum maidis. Obtained results’ indicated
that the low numbers of Rhopalosiphum muaidis
were recorded when the barley genotypes supplied
by irrigation regime for 4 weeks intervals with an
average 490.0 and 485.2 individuals / 10 tillers for
Rhopalosiphum maidis during the two seasons,
2004 /2005 and 2005 /2006 respectively. As com-
pared to 588.3 and 581.6 individuals for Rhopa-

© losiphum maidis [ ten tillers during 2004 /2005

and 2005/2006 seasons respectively in the normal
irrigation. Results show that, the population densi-
ties of Rhopalosiphum maidis was highly affected
by irrigation intervals. The current results are in
agreement with those obtained by many authors,
Minoranskii (1972), stated that the short irriga-
tion intervals followed by increasing population
densities of Aphis feba and Pegomiu mixta, Abou
Said and Draz (1989) mentioned that sugar beet
plants were heavily infested when irrigated at in-
tervals, Watson er al (1992) and Helaly et a/
(1994), found that prolonged of interval of irriga-
tion in cotton to 20.days caused a significant de-
cline in insect numbers. Ali et a/ (1996) found that
insect populations were affected by different fur-
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row - irrigation system and Abou Aiana et al
(1997) found that sunflower plants irrigated every
week harboured the highest population of Aphis
Spp., Bemisia tabaci ( Genn. ) and Empoasca spp.
Compared with the plants, which irrigated every
two and three weeks. Slman (2002) found that
prolonging of irrigation interval from 15 to 21, 28
or 35 days caused a decline in aphid population of
Rhopalosiphum padi and Schizaphis graminum.

The simple Pearson's correlation presented in
Table (7). There are three levels of correlation
<0.2 was weak, from >0.2 to <0.5 was moderate,
and more than >0.5 was strong (Hamam 2004).
Yield was negative and strong correlated with
number of aphids (-0.87** and — 0.84**) under
normal irrigation and drought stress respectively.
Also, due to negative correlations, it is necessary
to select plants that have little aphids and high
yield. Correlations were weak and moderate for
number of kernel / spike with 1000-kernel
weight (-0.28** and — 0.011), yield (- 0.16** and -
0.21**) and number of aphid (0.073 and 27**).
Heading was resulted weak and moderate correla-
tion with No. of spikes /plant, (0.076 and 0.27**)
and No. of aphid (0.22** and 0.013). Relative
reduction of No. of aphid due to drought was a

337

promising trait to improve drought tolerance indi-
rectly. The remaining correlations between other
different traits were weak. The correlation be-
tween normal irrigation (two weeks) and aphid
densities during two seasons was strong and nega-
tive (-0.868**). Strong negative correlation
(-0.854**), between drought stress (four weeks)
and the aphid densities were detected. The results
obtained are in agreement with this obtained by
Pillen e al/ (2003) and Kuroli (1983) who found
that the level of yield loss was correlated with
aphid numbers and the period of damage.

Conclusion, it could be concluded that the
genotypes No.33 and Giza 127 can be used as a
source of Rhopalosiphum maidis resistance and
that the genotypes Giza 127 and Giza 128 can
be used as a source of drought resistance in the
plant bréeding program. Also the genotypes No. 1,
3, 4,21 23, 34 and Giza 128 proved highly aphid
resistance under Upper Egypt condition, while
genotypes No. 1, 3, 4, 21 23, 33 and 34 proved
highly drought resistance upper south Egypt. Gen-
erally, the information obtained in the present
study could be helpful in management of drought
stress and aphid infestation in barley field and in
barley breeding programs aimed to develop
drought and aphid resistant cultivars.

Table 7. Pearson's correlation coefficients (r) between six studied traits under normal irrigation and

drought stress

No. of spikes

No. of kernel ~ 1000-kernel

Heading fplant 5pike weight *Yield No. of aphid

Heading N

S
No. of spikes /plant N 0.076

S - 0.25**
No. of kernel / spike N 0.062 0.13*

S - 0.17%* -0.14*
1000-kernel weight N 0.044 0.12* - 0.28**

§ 629 -0.021 -0.011
Yield N  -0.16** -0.073 -0.16** 0.14*

S -0.088 - 0.064 -0.2]** 0.103
No. of aphid N 0.22%* 0.022 0.073 -0.13* - 0.87**

S 0.013 - 0.047 (2753 -0.054 - 0.84** |

N = normal irrigation, S = stress irrigation
* ** Significant at 0.05 and 0.01 levels, respectively
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