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Abstract

Wheat plants are attacked by the cereal aphids R.padi and
S.graminum which are capable for causing severe injury owing to merely
sap drainage. Therefore, 39 durum wheat varieties were sown in plastic
pots in laboratory to seek out the influence of aphids infestation on
wheat traits(1 st, 2 nd leaf blade length and seedlings dry weight). The
results obtained can be summarized as follows:

-The highest aphid number took place with, 33. Sc-1DWI variety
followed by 14.Sc-1-DWI and SYTDW 41, varieties, while the least aphid
population occurred on 6.SC DWL, S.Y.T.D.W 29,26 Sc.DWL and
S.Y.T.D.W 27 varieties.

-The highest percentage reduction of 15t leaf blade length took
place with,S.Y.T.D.W. § variety, followed by S.Y.T.D.W. 8 variety and
S.Y.T.D.W. 47 variety, while the least percentage reduction with 6 Sc.
DWL 3 Sc.DW L,S.Y.T.D.W 24 and ,6Sc. 1.DWI varieties, respectively.

-The highest percentage reduction of 2nd |eaf blade length took
place with,S.Y.T.D.W. 5, and S.Y.T.D.W. 44 varieties, respectively, while
the least reduction occurred with 39. Sc. DWL, S.Y.T.D.W. 41,33. Sc.-1-
DWI and 15.Sc. DWL varieties, respectively.

-The results also indicated that the highest percentage reduction
of dry weight seedling were recorded, with S.Y.T.D.W. 7, S.Y.T.D.W. 51
and S.Y.T.D.W. 5 varieties, respectively, while the least percentage re-
duction occurred with S.Y.T.D.W. 24,2 Sc. DWL and 34.Sc.DWL varie-
ties, respectively.

INTRODUCTION

Wheat aphids R.padi and S.graminum (Homoptera: Aphididae) are emerging as
serious pests of wheat in Egypt, particularly in Middle and Upper Egypt. They are
Known to transmit wheat virus diseases. However, under favorite conditions the in-
sect produces several generations and can cause heavy damage in the wheat crop.
Both nymphs and adults suck the plant sap, which causes reduced vigor, stunting,
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yellowing .of leaves and delayed tillering and grain formation. Excretion of honey
dew by the insect encourages sooty mold. Many investigators stated that wheat
yield losses due to aphids infestation ranged from 7.5% to 60% (Carter et al.,
1980). Also. Lee et al. (1981)showed that, yield and its components decreased sig-
nificantly as cumulative index of aphid infestation increase. Therefore. until now,
plant breeders have been engaged with developing new cultivars, with high yield ca-
pacity and less aphid damage.

MATERIALS AND METHODS

The present experiment was conducted to determine the aphid infestation inci-
dence (both of the oat cherry bird aphid, Rapalosiphum padi and the greenbug,
Schizaphis graminum on 15t and 2Nd |eaf blade length and dry weight of certain dif-
ferent durum wheat varieties, Table 1 under lab. constant conditions. So, ten wheat
grains of each of durum wheat variety, Table 1 were sown in two plastic pots 20 cm
diameter in a circular manner, then after seedlings emergence, they were thinned to
seven plants. One set of pots was artificially infested with a single newly emerged
apterous adult female of both the oat cherry-bird aphiél R.padi and the greenbug, S.
graminum’ to every seedlings of 7 days old. The other set of pots was kept without
infestation (Aphid free) as control. All pots were covered with glass lanterns fitted
on its tops with tight white gauze to allow air circulation and kept under constant
conditions, i.e. light/dark phases 16/8 hrs., 20£3° and 70+5 RH%, respectively at
aphids screening nursery, ARC Giza.

When seedling were four weeks old, parameters measured were:

1. Assessing the total numbers of both of R.padi and S.graminum found on the plants
(process of establishment of insect population on them).

2. Measuring the first and second seedling leaf blades.

3. Estimating the seedlings dry weight by gently pulling out the plants from soil,
washing carefully with running tap water, then drying inside an electrical oven at
9009 for 2 hrs.

The previous procedures took place with both infested and non-infested seedlings
(control).

RESULTS AND DISCUSSION

A comparison of the relative intensity of R.padi and S.graminum response to-
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ward different tested durum varieties revealed that 16.Sc.DWL, 29 S.Y.T.D.W., 26
Sc. DWL. and 27S.Y.T.D.W. were least suitable for insect establishment, whereas
33.Sc. 1-DW1, 14.Sc. 1DW1 and S.Y.T.D.W. 41 had the lowest level of resistance.

As shown in Table 2, it could be concluded that aphids infestation induced nu-
merous reduction percentages for the 1st and 2nd leaf blades length and dry seedling
weight as well.

a. EFfect of aphids infestation on the 1st leaf blade

Obtained data in Table 2 indicated that, the highest mean percentage reduction
of the 1st leaf blade length occurred with S.Y.T.D.W. 5 variety (35.1%) followed by
S.Y.T.D.W. 8 variety (32.4%) and S.Y.T.D.W. 47 variety (30.06%), while the least
mean percent reduction recorded with, 16.Sc. DWL variety (2.06%), 3.Sc. DWL va-
riety (2.52%), S.Y.T.D.W 24 (3.09%) variety and 6.Sc-1-DWI variety (4.15%).

b. EFfect of aphids infestation on the 2nd leaf blade

As shown in Table 2, data determined that the ;ﬂghest mean percentage reduc-
tion of the 2nd leaf blade length took place with S.Y.T.D.W. 5 variety (43%) and
S.Y.T.D.W. 44 variety (40.81%). On the other hand, results obviously revealed that,
the least mean percentage reduction occurred with 39. Sc. DWL variety (0.13%),
S.Y.T.D.W. 41 (1.28%), 33. Sc. -1- DWI variety (1.38) and 15. Sc. DWL variety
(2.49%).

c. EFfect on the seedlings dry weight

Also, data present in Table 2, revealed that the highest mean percentage re-
duction of seedling dry weight occurred with S.Y.T.SD.W. 7 variety (77.61%),
S.Y.T.D.W. 51 variety (55.56%) and S.Y.T.D.W. 5 variety (54.84%), while the least
mean percentage reduction was recorded with, S.Y.T.D.W. 24 variety (3.41%), 2
Sc. DWL variety (3.84%) and 4. Sc. DWL variety (7.14%).

According to the obtained data, it could be concluded that, aphid infestation at
early growth plant stage induced reduction in 1st and 2 nd leaf blade length. Reaction
of tested varieties to aphids infestation expressed as : percentage reduction of the
1st leaf blade, reduction of the 2nd leaf blade, length and percent reduction of see-
dling dry weight, were found independed of each other, some varieties suffered high
reduction of the 1st leaf blade, but less of the 2nd leaf blade, while others suffered
high reduction in both leaves. It may be concluded, however, that among the tested
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varieties, the reduction in leaf blade length averaged (35.11-3.09), (43.0-0.13) or
1st and 2nd leaf, respectively. This reduction in growth may affect the normal de-
veloping procedures of seedlings through affecting photosynthetic area. Burton
(1988) found that, reduced total leaf area, combined with chlorotic plant responses,
would have a significant impact on the plant's ability to photosynthesize at optimal
levels. Total photosynthetic leaf area could be reduced by over 50% following infes-
tation by the aphid Diuraphis noxia. In addition to reduction of seedlings dry weight
of all durum wheat varieties under this study, which cause the loss yield, these re-
sults are in agreement with those of several investigators.

Abundant evidence accumulated during the last decade has documented that in
North America several species of cereal aphids can cause significant yield loss in
small grains, especially if the feeding occurs during the early growth stages of the
group (Ba-Angood and Stewart, 1980; Burton et al., 1985; Johnson and Bishop,
1987; Kieckhefer and Kontack et al. 1988; McPhersan et al., 1986). Pike and Schaf-
finer (1985) mentioned that, aphid feeding during the seedling stage of the plant gro-
wth; at population densities of only 15 to 20 aphids per tiller for 1 week, might re-
duce grain yield by 20%. DuToit (1989) found that, aphids induce stunted growth and
chlorotic spots, leaf folding and rolling and spike trapping to wheat plants leaves.
Riedell (1989b) proved that, Diuraphis noxia (Mordvika) infestation reduced chloro-
phyll concentrations in younger wheat leaves.

Doodson and Sounders (1970) found that, the large aphid populations that could
develop on a plant were a major sink for plant metabolites and lead to a loss of plant
vigour, and occasionally plant death, so reducing the potential yield. Retardation of
stem elongation was undoubtedly a result of inhibited root and shoot growth caused
by aphids feeding during early stages of plant growth (Geliner et al., 1989). He also
added that, the reduction in spikelet number related directly to the fewer seeds and
hence lower seed yield by weight, average seed yield was reduced through a range
of 24 to 65%.

In general, significant yield and quality losses due to aphid have been docu-
mented around the world (Pike and Allisen, 1991).
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Table 1. Names, cross and pedigree of different durum wheat varieties.

No. Origin 95/96 Variety, names and cross and pedigree
1 S.Y.TDW.4 ECO/3*MEXI 75/6/GTA//D21563/AA/3/STK/5/FG/4/61-115/3/3G11
SDD 1416-3SD-1SD-1SD-0SD
2 SYTDW.5 ECO/3*MEXI 75/6/GTA//D21563/AA/3/STK/5/FG/4/61-130//61-115/3/G11
SDD 1416-3SD-1 SD-28D-OSD
3  S.Y.TDW.10 ECO/3"MEXI75/6/GTA//D21563/AA/3/STK/5/FG/4/61-130//61-115/3/3G11
SDD 1416-12SD-1SD-2SD-0SD
4 SYTDW.11 ECO/3*MEXI 75/6/GTA//D21563/AA/3/STK/5/FG/4/61-130//61-115/3/3G11
SDD 1416-12SD-1SD-3SD-OSD
5 S.Y.T.D.W.12 CMH-79-1168/MEXI 75//OFN/SOMO
2 SDD 1420-3SD-1SD-18D-0SD
6 S.Y.TD.W.17 CMH-79-1168/MEXI 75//OFN/SOMO/3/CHEN"S"/RBC//HUL'S/TUB"S"
SDD 1422-13SD-2SD-1SD-0SD
7 SY.TDW.19 CMH-79-1168/MEXI 75//OFN/SOMO/3/CHEN"S"/RBC//HUL'S'/TUB"S"
SDD 1422-14SD-2SD-1SD-OSD
8 S.Y.T.D.W.41 CMH-77.774/MEXI 75/CHM 773774/3/HUL'S"/ CHEN"S"/CHTO"S"
SDD 1439-10SD-21SD-3SD-0SD
9 S.Y.TDW.51 CMH 77.774/MEXI 75//CHM 77.774/6/GTA//D21568//AA/3/STK/5/ FG/4/JO
61-130//61-115/3/G11
SDD 1439-10SD-1SD-38D-0OSD
10 S.Y.T.DW.10 CMH 77.774/MEXI 75//CHM 77.774/3/OMRABI 5
SDD 1441-1SD-1SD-18D-0SD ¢
11 SY.TDW.3  CMH 77.774/MEXI 75//CHM 77.774/3/OMRABI 5
SDD 1441-1SD-6SD-28D-0SD
12 SY.T.DW.25 CMH 77.774/MEXI 75//CHM 77.774/3/OMRABI 5
SDD 1441-1SD-6SD-4SD-0SD
13 S.Y.T.D.W.47 CMH 77.774/MEXI 75//CHM 77.774/3/OMRABI 5
SDD 1441-1SD-6SD-7SD-0OSD
14 S.Y.TDW.8 CMH 77.774/MEXI 75//CHM 77.774/3/OMRABI 5
SDD 1441-1SD-8SD-1 SD-OSD
15 S.Y.T.D.W.12 CMH 77.774/MEXI 75//CHM 77.774/3/OMRABI 5
SDD 1441-1SD-8SD-5SD-OSD
16 S.Y.T.D.W.15 CMH 77.774/MEXI 75//CHM 77.774/3/OMRABI 7/4/21564/CR"S"//
RABI"S"/3/GLL/LD"S"/RD
SDD 1445-6SD-1SD-2SD-0SD
17 S.¥.T.D.W.29 ROK"S'/MEXI 75/5/21564/CR"S"//RABI/3/810/4/INRAT 69/3/BD
SDD 1461-2SD-1SD-2SD-0SD
18 S.Y.T.D.W.23 ROK"S/MEXI 75/4/KIFF"S"//RUFF"S"/FG"S"/3/MEXI 75
SDD 1462-2SD-1SD-1SD-0SD
19 S.Y.TDW.24 ROK"S/MEXI75/4/KIFF"S"//RUFF"S"/FG"S"/3/MEXI 75
SDD 1462-2SD-1SD-2SD-0OSD
20 S.Y.T.D.W.27 ROK'S/MEXI 75/3/CR"S"/PLC"S"//TEAL"S"/D 6811
SDD 1463-3SD-1SD-2SD-0OSD
21 S.Y.T.D.W.37 KIFF'S"//RUFF"S"/FG"S"/3/MEXI 75/4/CASTICO
SDD 1464-10SD-1SD-18D-0SD
22 S.Y.T.D.W.44 KIFF"S"//RUFF"S"/FG"S"/3/MEXI 75/4/ KIFF"S"//RUFF"S"/FG"S"/3/MEXI 75
SDD 1469-1SD-2SD-1SD-OSD
23 S.Y.T.DW.7 THOR-4 CD 86672-3M-030YRCO40PAP 43Y-3 PAP-OY
24 SYTDMW.16 OMRUF
ICD 86-0436-A B L-OTR-9AP-OTR-LA P-OTR
25 SY.TDW.22 LAHN/HAUCAN
ICD 88-1396-ABL-7AP-OAP-8AP-OAP
26 2.Sc.DWL Frig"S" x Mexi"S"-Mgh x 51792-Durum 6
Sh89-17-08h-OSh-7Sh-OSh
27 3.Sc.DWL Shwa"S"-YAV"S" x STORK"S"
Sh 89-21-08h-OSh-OSh-11Sh-OSh
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No. Origin 95/96 Variety, names and cross and pedigree
28 6.Sc.DWL WIN"S" x ROK"S"
Sh 89-30-OSh-OSh-OSh-14Sh-OSh
29 15.Sc.DWL Saed"S" x Shwa"S"-YAV"S"
Sh 89-56-OSH-OSh-OSh-9Sh
30 26. Sc. DWL CMH77-74//ITURA/CMH74A-3700/3/CMH77-7741CMH79A-1149X1147X|
wiN"S*
Sh 89-81-OSh-OSh-0Sh-17Sh-OSh
31 34.Sc.DWL Somo/Str//Brachoua
ICD 89-0371--AP-OSh-11Sh-OSh
32 39.Sc.DWL Syrica 2/Hora
ICD 89-0705-OAP-OSh-OSh-2Sh-0Sh
33 42.Sc.DWL Branchoua/5/A630/STY//LDS/3/WIN/4Erp/Ruso
ICD 89-0709-OAP-OSh-OSh-2Sh-OSh
34 47.Sc.DWL Tunisian Durum1 x Rok"S"
3 Sh89-8-OSh-OSh-OSh-7Sh-OSh
35 6.Sc-1-DWI PATKA-6
CD 78995-1m 030YRC-040M-1YRL-OAP'
36 14.Sc-1-DWI  Gerboy
ICD 88-1324-ABL-6AP-OAP-1AP-OAP
37 20.Sc-1-DWI Bicro/Loukos 4
ICD 87-0108-APL-15AP-OTR-3AP-OAP
38 33.Sc-1-DWI  Chaika-1
CD66968-2Y-020H-OBW-3YRC-OPAP
39 35.Sc-1-DWI  Burhinus-3

CD78988-44-040M-030YRC-2M-OYRL-2M-OY
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Table 2. Number of R.padi and S.graminum that setted on seedling of tested durum wheat varieties,
means of seedlings trails (1st, 2nd leaf blades) and dry seedling weight, 3 weeks after infesta-

tion.
No. Aphid No. First leaf length Second leaf length Seedlings dry weight
(cm) (cm) (gm)
Sch. Rap. Aphid Cont. Treat. Mean Red- Cont. Treat. Mean Red- Cont. Treal. Mean Red-
graminum padi mean uc. uc. uc.

9.43 9.49 9.46 12.43 11.57 11.99 6.91 10.66 7.14 8.90 33.02 0.116 0.060 0.088 48.28
8.47 9.78 9.13 16.29 10.57 13.43 35.11 8.86 5.05 6.96 43.00 0.031 0.014 0.023 54.84
9.52 10.02 9.77 14.20 11.87 13.03 16.41 9.33 7.34 8.34 21.36 0.020 0.012 0.016 40.00
9.61 11.31 10.46 10.14 8.40 9.27 17.16 8.50 6.06 7.28 28.71 0.024 0.015 0.020 37.50
10.58 13.33 11.96 11.86 10.00 12,93 15.29 9.29 8.22 8.76 11.52 0.034 0.025 0.030 26.47
13.¢1 11.72 12.82 13.25 10.82 12.04 18.34 9.25 8.95 9.10 3.24 0.027 0.020 0.024 25.93
12.09 11.83 11.96 13.17 9.72 11.45 26.20 11.40 9.19 10.30 19.39 0.017 0.013 0.015 23.53
18.21 10.21 14.21 12.75 11.17 11.96 12.39 8.61 8.50 9.56 1.29 0.025 0.018 0.022 28.00
14.06 10.72 12.39 15.83 12.91 14.37 18.45 14.50 11.44 12.97 21.10 0.027 0.012 0.020 55.56
10 13.18 12.34 12.76 15.31 12.51 13.91 18.29 10.17 8.42 9.30 17.21 0.014 0.011 0.012 21.43
11 11.54 12,13 11.84 18.43 14.43 16.43 21.70 14.57 12.21 13.39 16.20 0.032 0.024 0.028 25.00
12 10.88 10.07 10.22 19.71 15.835 17.53 22.12 12.71 11.29 12.00 11.17 0.053 0.042 0.048 20.76
13 11.75 11.82 11.79 18.86 13.19 16.03 30.06 15.43 11.24 13.34 27.15 0.268 0.200 0.234 25.38
14 10.01 9.30 9.65 23.14 15.61 19.38 32.54 14.00 11.96 12.98 14.57 0.320 0.178 0.249 44.38
15 9.83 13.28 11.56 20.14 15.07 17.61 25.17 14.29 11.92 13.11 16.59 0.105 0.060 0.082 42.86
16 8.62 6.14 7.38 12.86 11.43 12.15 11.12 12.14 9.19 10.66 24.30 0.097 0.084 0.090 13.40
17 7.25 5.45 6.35 12.57 11.81 12.19 6.05 10.57 8.99 9.78 14.95 0.070 0.060 0.065 14.29
18 8.67 7.47 8.07 12.16 10.62 11.39 12.66 9.50 7.06 8.28 25.68 0.068 0.062 0.065 8.82

19 6.33 11.30 8.82 11.33 10.98 11.16 3.09 7.16 7.06 7.11 1.40 0.088 0.085 0.086 3.41

20 5.58 8.11 6.84 11.67 11.17 11.42 4.28 10.17 9.37 9.77 7.87 0.257 0.213 0.235 17.12
21 8.13 8.89 8.51 13.50 11.78 12.64 12.74 8.83 7.43 8.13 15.86 0.013 0.012 0.013 7.69

22 11.64 10.90 11.27 12,50 9.70 11.10 22.40 10.66 6.31 8.48 40.81 0.118 0.078 0.098 33.90
23 10.14 9.33 9.73 10.20 9.32 9.76 8.63 8.33 6.57 7.45 21.14 0.067 0.015 0.041 77.61
24 9,63 7.98 8.81 11.33 10.64 10.99 6.09 9.50 7.41 8.46 22.00 0.018 0.015 0.017 16.67
25 10.44 10.14 10.29 18.17 17.17 17.67 5.50 11.33 10.33 10.83 8.83 0.028 0.022 0.025 21.43
26 827 550 7.08 18.80 17.40 18.10 7.45 12.20 11.55 11.88 5.33 0.026 0.025 0.026 3.84

27 7.37 6.76 7.08 17.44 17.00 17.22 2.52 10.20 9.85 10.02 3.43 0.084 0.077 0.080 8.33

28 6.46 6.21 6.34 18.00 17.63 17.82 2.06 13.25 12.00 12.63 9.43 0.023 0.020 0.021 13.04
29 7.51 8.44 7.98 14.75 13.04 13.89 11.69 9.25 9.02 9.13 2.49 0.030 0.026 0.028 13.33
30 7.58 6.36 6.70 18.29 16.33 17.31 10.72 13.71 12.12 12.92 11.60 0.013 0.011 0.012 15.39
31 9.56 10.85 10.21 13.22 10.79 12.01 18.38 9.11 7.50 8.31 17.67 0.014 0.013 0.014 7.14

32 7.77 11.67 9.72 13.00 11.99 12.49 7.77 7.76 7.75 7.76 0.13 0.038 0.021 0.029 44.74
33 10.96 12.43 11.70 15.66 13.90 14.38 11.26 11.33 10.64 10.99 6.09 0.048 0.042 0.045 12.50
34 9.43 1277 11.10 14,57 12.89 13.73 11.53 12.50 10.46 11.48 16.32 0.030 0.024 0.027 20.00
35 12.44 15.03 13.74 18.33 17.57 17.95 4.15 14.25 13.71 13.98 3.79 0.030 0.022 0.026 26.67
36 14.55 14.18 14.37 22.33 20.85 21.59 6.63 16.00 15.24 15.862 4.75 0.014 0.010 0.012 28.57
37 12.83 14.16 13.50 23.50 21.34 22.42 9.19 18.00 15.89 16.94 11.72 0.027 0.020 0.023 25.93
38 15.12 17.46 10.20 20.20 23.56 24.88 10.08 17.44 17.20 17.32 1.38 0.022 0.019 0.021 13.64
39 11.89 13.42 12.65 19.28 17.24 18.26 10.58 12.71 9.78 11.24 23.05 0.042 0.034 0.038 19.05

©CONDODON =

10.28 13.48 15.79 13.65 11.37 9.88 0.056 0.044
L.S.d. at 5% for
Treatments NS 0.244 0.187 0.008
Varieties 2.148 1.075 0.826 0.036

Treat x Var 3.038 1.521 1.169 0.051
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