793

Annals Agric. Sci., Ain Shams Univ., Cairo, 49(2), 793-803, 2004

SEASONAL ABUNDANCE OF CEREAL APHIDS AND THEIR
ENDOPARASITOIDS ON WHEAT PLANTS
AT EL-FAYOUM GOVERNORATE

[57]

Salwa S.M. Abdel-Samad' and A.A. Gomaa®

ABSTRACT

The population densities of the wheat aphids; Rhopalosiphum padi L., and Schi-
zaphis graminum Rondani, and their rates of parasitism on the wheat plants, Triti-
cum aestivum L. in an experimentat field at El-Fayoum governorate, had been stud-
ied during two successive seasons (2001/02 and 2002/03). The data revealed that
aphid infestation started in carly January and gradually increased to reach its maxi-
mum in February, then decreased gradually towards the end of the season. Digere-
tiella rapae (McIntosh), Praon necans (Mackauer) and Aphidius colemani (Viereck)
parasitized the wheat aphids. It started at low density in the second weck of January
and reached the maximum at the end of February, then declined towards the end of

the season.,
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INTRODUCTION

Wheat aphids still and will be the
most important pest attacking the wheat
plants which cause moderate or some-
times sever losses in the yield. These
losses were estimated by 7 — 23 % of total
production. The injurious of aphids have
been studied by several entomologists
{Kindler & Springer, 1989; Gosselke &
Freier, 1997; Havlickova, 1996 & 1997;
Havlickova & Morevcova, 1998 and
Milne & Delves, 1999).

The aphid species surveyed infesting
wheat plantation (Rhopalosiphum padi

L., Rhopalosiphum maidis F. Schizaphis
graminum Rondani, Sitobion avenae Fab.
and Diuraphis noxia Mordvilko) were
found in Egypt (Ghanim, 1984;
Tantawi, 1985; Afttia and EL-Kady,

- 1988; EL-Heneidy ef al, 1991 and Ibra-

him and Afifi, 1991), but the most abun-
dant species were Rhopalosiphum padi
and Schizaphis graminum (Ghanim and
El-Adl, 1983 a & 1991; Abou-Elhagag
& Abdel-Hafez, 1998 and Abdel-
Samad, 2002).

Recently the bioclogical control has
taken place, since wheat producer coun-
tries ar¢ planning stopped using insecti-
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cides in wheat fields (Dent, 1999). There-
fore, aphid parasitoids were considered
one of the most important natural ene-
mies on aphids in wheat ficlds (Lopez et
af 1990 and Robinson, 1992).

Much research in Egypt had focused
on the relationship between aphids and its
parasitoids either in upper and middle
Egypt (EL-Heneidy, 1994; Abdel-
Rahman et al 2000 and Abdel-Samad,
2002) or in delta (Ghanim & El-Adl,
1983b; Hafez, 1994 and Abou-Elhagag
& Abdel-Hafez, 1998), but EL-Fayoum
governorate had little chance of this fo-
cusing.

The present study aimed io throw
more light on the population density of
wheat aphid species and their parasitoids
in EL-Fayoum governorate.

MATERIAL AND METHODS

Survey and population density of
wheat aphids and their associated natural
enemies, especially parasitoids on the
wheat plants (Triticum agestivum L) were
conducted in wheat fields in experimental
area sized one feddan in each of three
different locations (Sannouris, EL-Nazla
and Toubhar) at EL-Fayoum governorate
during the two successive scasons
2001/02 and 2002/03 by adopting the
folowing:-

' Survey
wheat aphids

Experimental areas received all regu-
lar cultural practices throughout the two
growing seasons. No chemical applica-
tion was used to evaluate the role of natu-
ral enemies without any disruption by the
insecticides.

and population density of '

Samples of hundred plants were
weekly examined by means of the cross —
side method under field conditions at
each location throughout the different
growing stages of wheat plants, starting
from early January to the end of March in
the two successive seasons. Number of
aphids per tiller was counted directly in
the field. Infested samples of wheat plants
were collected individually, kept in paper
bags and transferred to the laboratory for
identifying aphid species and determining
the ratios of their occurrence.

Survey and population density of para-
sitoids

Samples of identified aphid species
were weekly examined in the laboratory
for

1- Estimating the rate of parasitism
for each species by dissecting
100 randomized living aphid
species / location / week.

2- [Identifying emerged endoparasi-
toid species by confining in-
fested aphid specics scparately
with seedling in glass jars until
emergence of adult parasitoids.
Emerged parasitoids were col-
lected, preserved in 70% ethyl
alcohol and droplet of glycerine
then identified using special key
for the genera and species of
aphid parasites of the Mediterra-
nean area (Stary, 1976).

RESULTS
Infestation level of aphids
Aphids' infestation started in the two

successive - seasops 2001/2002 and
2002/2003 in early January (first week)
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when the winged aphids began to migrate
to the wheat plants but with low numbers
per plant Table 1, 2 and Fig 1, with gen-
eral means of 1.72 £ 0.17 and 1.79+ (.32
aphids / plant for 2001/02 and 2002/03
seasons, respectively. Generally the infes-
tation level of aphids / plant increased
gradually reaching an average of 3.59+
1.38 aphids /plant for 2001/02 season and
8.85+3.56 aphids / plant for 2002/03 sea-
son in January.

The highest period of infestation with
aphids was recorded during February
where the number of aphids / plant
reached 32.1£567 and 50.30:4.66
aphids/ plant for the tow successive sea-
sons, respectively. In March, the number
of aphids decreased, it is probably due to
the beginning of ripening stage of the
wheat plants. Therefore, the mean pum-
ber of aphids reached an average of
10.32+ 4.85and 24.90+ 7.89 aphids /
plant for the two successive seasons, re-
spectively.

The obtained data about the distribu-
tion curve of aphid infestation on wheat
plants according to its growing stages
coincide with those of EL-Heneidy et af
1991; Ibrahim & Afifi, 1991; Abou-
Elhagag & Abdel-Hafez, 1998 and Ab-
del-Samad, 2002).

Aphid species

In the two successive seasons of
2001/2002 and 2002/2003 (Tables 1 and
2) the main cereal aphids which found
* infesting wheat plants at EL-Fayoum
governorate were Rhopalosiphum padi
and Schizaphis graminum, S. graminum
seems to be epistatic than R . padi in tiller-
ing stage in January where they represent
in the first week of January an averages
of 115+ 0.32 (66.9 %) and 1.25 £+ (.27
(69.8 %) aphids/plant for the two succes-

sive seasons, respectively, while R . padi
represent an averages of 0.57= 0.09
(33.1%) and 0.54+ 0.07 (30.2 %) for both
seasons, respectively. The percentages of
occurrence of 5. graminum still epistatic
in January where its mean number aver-
aged 3.57+0.83 (63.9%) and 5.53+2.34
(62.5%) for both seasons, respectively,
while the occurrence of R. padi recorded
2024066 (36.1%) and 3.32+1.47
(37.5%) for both seasons, respectively.
This may be due to either fasting migra-
tion of winged forms of 8. graminum to
the wheat fields or to the natural enemies
specially parasitoids.

In February the situation of occur-
rence for both species was reverse. There-
fore R. padi population / plant increased
obviously where it reached 20.05+4.08
(62.5%) and 27.54+3.74 (54.7%) aphids/
plant for the two successive seasons, re-
spectively. On the other side the S
graminum reached 12.5£1.59 (37.5%)
and 22.76x 1.17(45.3%) aphids / plant for
the same successive seasons, respec-
tively. The statistical analysis between
the two species showed significant differ-
ences where (F =3.071 for 2001 /2003
season and F =2.433 for 2002 / 2003).

In March the situation of occurrence
for both species still somewhat as the
same level in February where the num-
bers of R .padi per plant averaged 7.15+
3.60 (69.3%) for 2001/2002 season and
14.24+ 4.67 (57.2 %) for 2002/2003 sea-
sons, while the number of S graminum
per plant averaged 3.17+ 1.26 (30.7 %)
for 2001 /02 season and 10.66+ 3.21
(42.8%) for 2002 /03 scasons, The statis-
tical difference showed significant differ-
ences between both species in 2001/2002
season (F=2.112) but in season
2002/2003 there was no significant dif-
ferences between both species (F= 1.284).
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Table 1. Mean numbers of aphid species / wheat plant at EL-Fayoum governorate during 2001 / 2002 season.

Inspection I chh;:ates 3 Average £5.D.

dale el Rp S0 Toml Rp SG Tonl Rp SG  Tol Rp SG
Jan 2 191 050 141 161 054 107 1.63 068 095 1.724017 0.5740.05(33.1%) 1.1540.23 (66.9%)
Jan 9 381 079 302 425 1.4 384 439 138 301 4151030 1.10£0.29(26.5%) 3.0510.10 (73.5%)
Jan 16 478 166 312 407 164 243 486 174 312 4574043 1.6830.05(368%) 2.89+040 (632%)
Jan 23 864 353 511 807 105 402 846 262 584 839H.29 24011.25(2806%) 5.9930.92 (71.4%)
Jun 30 10.11 488 5323 10.14 447 567 705 373 332 9102177 4361058 (479%) 4.74x1.25(52.1%)
Meands.c 5.5941.38 2.0240.66 (36.1%) 3.5740.83 (63.9%)
t value 1.19
Feb. 6 1556 954 6.02 1692 878 R8.14 180 906 893 6831123 9.13:038(54.2%) 7.7011.50{45.8%)
Feb. 13 2965 183 113 3354 220 115 293 168 126 30.83+2.35 15.02+2.67(61.7%) 11.8110.65(38.3%)
feb. 20 3739 239 135 3971 249 149 359 230 130 37.67t1.92 23.93%095(63.5%) 13.7440.97(36.5%)
Feb. 27 40.58 244 161 4534 311 143 433 288 144 43.07£2.39 28.1013.40(65.2%) 14.97+1.04(34.8%)
Meants.e 32.1045.67 20.0514.08 (62.5%) 12.05£]1.59%(37.5%)
t value 3.071**
Mar. 6 2586 191 673 2308 151 801 231 17.7 537 24.6111.60 17.30%2.03(72.1%) 6.71%1.32(27.1%)
Mar. 13 11.17 B2 305 991 610 381 925 706 219 10114097 7.09+£1.01(70.1%) 3.0240.81(29.9%)
Mar. 20 436 3.09 127 530 321 209 541 253 288 5021058 2.9430.36 (58.6%) 2.0810.80(41.4%)
Mar. 27 195 1.4 381 270 176 0% 176 095 08! 2144050 128042 (39.8%) 0.8640.22{40.2%)
Mcandts.e 10.3244.85 7.15£3.60 (69.3%) 3.17+1.26(30.7%)
t value 2.112*
General 15.2043.93  9.15£2.67 (60.2%) 6.05£1.32(39.8%)
Meandts.e
t value

1.842 |

Where : R.p. = Rhopaiosiphum padi

iy S.g. = Schizaphis graminum
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Table 2. Mean numbers of aphid species / wheat plant at EL-Fayoum governorate during 2002 / 2003 secason.

[nspection ] __Miiculcs 3 — Average 8.1

date Total Rp  SG Totl Rp SG Tetal Rp SG Total Rp 5.0
Jan 2 1.43 046+ 097 2605 054 151 18 061 128 171032 0.5430.07(3029) 1.2520.27 (69.8%)
Jan 9 320 105 224 477 135 342 440 160 280 4.16HLT6 1.3310.27(32.0%) 2.8340.59 (08.0%)
Jan 16 612 175 437 5% 205 389 601 234 367 6021009 2051029 (34.0%) 3.97H0.36(66.0%)
Jan 23 956 355 60F 108 395 G685 1050 421 629 10291065 3904033 (37.9%) 6.391343 (62.1%)
Jan 30 21,5 841 130 215 859 1291 2290 935 350 21.9710.81 8.78+0.50 (40.0%) [3.1920.17 (60.0%)
Mecants.e 8.8543.56  3.32+1.47(37.5%) 5.5342.34 (62.5%) |
1 value 1611
Feb. 6 369 177 192 369 178 191 385 185 200 37.4310.92 18.0040.43 (48.1%) 1943104951 9%)
Feb. 13 50.0 250 244 497 258 239 524 263 261 50701148 25901036 (51.1%) 24.8031.15(48.9%)
Feb. 20 9.1 279 212 581 314 237 5715 328 247 53.90£4.33 30.70%2.52 (56.9%) 23.20£],80(43.1%)
Feb. 27 §5.7 338 219 8§70 343 227 651 386 205 29271509 35574264 (60.0%) 23.7042.46(40.0%)
Mants.e 50.30+4.66  27.34:+3.74 (54.7%4) 22.7631.17(45.3%)
{ value 2433+
Mar. 6 386 210 176 43.80 2330 1850 44.7 2870 10.00 42.37+3.29 25.00£3.86 (59.0%) 17.37£1.27(41.0%)
Mar. 13 321 163 158 3610 1980 1630 331 2070 12,40 33.7742.08 1B.9312.32(56.0%0) 14.8432.12(44.0%)
Mar. 20 138 689 691 1570 849 721 143 863 567 14.601098 8.0030.97 (54.8%) 6.6040.82(45.2%)
Mar. 27 879 463 416 951 502 449 868 546 322 B99045 5041041 (56.1%) 3.9540.66(43.9%)
Meanits.c 24.9037.89  14.24+4.67(57.2%) 10 66+3.21(42 8%%)
L value 1.284 ]
General 26561572 14,13£3.37 (53.2%) 12.43£2.41(46.8%)
Meants.c
t value 1.016

Where : R.p. = Rhopalosiphum padli

v S o Schuzaphis graminum
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Fig. 1. Me¢an numbers of both Rhopalosiphum padi and Schizaphis graminum [ wheat
Plant at EL-Fayoum governorate during 2001/02 and 2002/03 seasons,

Rate of parasitism

In the present investigation, there
parasitoid species were found to attack
cereal aphids, they include: Diaeretiella
rapae  (Mclntosh), Praon  necans
(Mackauer) and Aphidius colemani
(Viereck )

The rate of parasitism for both aphid spe-
cies were recorded in Tables 3 and 4 and
figured in Fig.2. The data showed that the
parasitoids started to attack the wheat
aphids species during the second week of
January but in low percentage of parasit-
ism due to the low density of aphids pre-
sented. Percentage of parasitismn reached
the averages 2.2+0.8 and 1.5£0.7% in
2001/2002 season and 2.6+0.9 and
240.8% in 2002/2003 season on R. padi
and S. graminum, respectively. As the
population densities of the aphid species

built up, the percentage of parasitism be-
gan to increase to reach an average of
10.4+2.2% (2001/2002) and 12.5% 2.5%
(2002 / 2003) for R .padi and 16.2+ 3.4%
(2001 / 2002) and 16.7 = 34%
(2002/2003) for S. graminum. In March
the parasitism percentage slightly de-
clined to 7.9x1.3% (2001/2002) and
10.3£1.8% (2002/03) on R padi and
15.243.2% (2001/02) and14.6+2.8%
(2002/03) on S. graminum. This results
about the distribution curve of parasitism
coincide with those of EL-Heneidy,
1994; Hafez, 1994; Abdel-Rahman et al
2000 and Abdel-Samad, 2602,

It is noticeable that the percentage of
parasitism in January was somewhat
higher in R .padi than that in S. graminum
but without significant differences
(F=1.217 (2001/02) and F = 0.934 (2002/
03)). In February, the situation was re-

Annals Agric. Sci., 49(2), 2004



verse significantly (F = 2.539 (2001 /02)
and F= 2.157 (2002 / 03)). Also the same
manner of parasitism was detected during
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March which found signification differ-
ence between both species (F =3.658
(2001 / 02 and F =2.606 (2002 /03).

Table 3. Percentages of parasitism on wheat aphid species at El-Fayoum governorate

during 2001/2002 season.
. Rhopalosihum padi Schizaphis graminum
Inspection
date Replicates Averages Replicates Averages
1 2 3 1S.D. 1 2 3 18.D.
Jan 2 0 0 0 0 0 0 0 0
Jan 9 1 1 0 0.780.6 1 0 0 0.3+0.6
Jan 16 2 3 1 20110 2 1 1 1.3106
Jan 23 4 5 3 40+10 2 3 3 27405
Jan 30 4 5 4 43406 4 3 3 33107
meantS.E 2,240.8 1.540.7
t value 1.217
Feb. 6 4 5 6 5.0%1.0 7 8 10 8.3+1.5
Feb. 13 9 11 B.7+2.5 10 15 13 12.742.5
Feb. 20 10 16 13 13.043.0 22 25 17 21.314.0
Fe. 27 13 15 17 15.0£2.0 25 23 19 22.343.1
mean+S.E 10.442.2 16.2+3.4
t value 2.539*
Mar. 6 I 10 10 10.340.6 23 25 18 22.0£36
Mar. 13 i1 9 9.7£11 21 20 16 19.0£2.6
Mar. 20 7 6 7.0x£1.0 11 13 11.022.0
Mar. 27 3 6 4.7£1.5 8 12 6 8.7+3.1
meantS E 7.9+1.3 135.243.2
t value 3.658**
General
meantS.E 6.211.3 10.542.3
t value 2.853*

Where: R.p. = Rhopalosiphum padi;
t between averages in Jan. = 1,733,

Annals Agric, Sci., 49(2), 2004
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Table 4. Percentages of parasitism on wheat aphid species at El-Fayoum governorate

during 2002/2003 scason.

Rhopalosihum padi

Schizaphis graminum

[nspection
date Rephcates Averages Replicates Averages
1 2 3 =8.D. 1 2 3 +5D.
Jan 2 0 0 0 0 0 0 0 0
Jan © i 0 2 Lox1.0 0 1 i 0.7+0.6
Jan 16 2 3 4 Joxlo i 2 3 20210
Jan 23 3 3 3 37411 3 3 4 33106
Jan 30 4 6 ] 33411 3 5 4 4.0%1.0
meantS.E 2.640.9 2.0:0.8
t value 0.934
Feb. & 5 7 7 6.3+12 9 11 7 9.022.0
Feb. 13 10 12 10 10.7¢1.2 12 13 13 13.3x15
Feb. 20 13 16 17 15.3+£2.1 18 25 20 21.0:3.6
Fe. 27 16 18 19 17.7£1.5 22 26 23 23.782.1
meantS.E 12.5+2.5 16.743.4
t value 2.157*
Mar. 6 14 13 14 13.7£0.6 16 26 20 20,745.0
Mar. 13 13 12 13 127106 14 2z 17 17.3£3.5
Mar. 20 8 10 9 9.0£1.0 il 13 12 127421
Mar, 27 4 8 6 60120 3 10 8 77423
meantS.E 10.3+1L.8 14.622.8
t value 2.606*
General
meantS.E 7.841.6 10.642.2
t value 1.022

Where: R p. = Rhopalosiphum padi;
t between averages in Jan. = 0.934

. 8.g. = Schizaphis graminum
Feb. = 0.735, March = 2,.393*

Annals Agric. Sci., 49(2), 2004
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Fig. 2. Rate of parasitism for both Rhopalosiphum padi and Schizaphis graminum at
EL-Fayoum governorate durintg 2001/02 and 2002/03 seasons.
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Diaeretiella rapae (Mcintosh), Praon
necans (Mackauer) and Aphidius cole-
mani  (Viereck).
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