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ABSTRACT

In Egypt, wheat is the most important crop for direct human
consumption and for animal feed. The present work was carried
out at Abnoub location, Assiut Governorate throughout two
successive wheat growing seasons Y+ Y+ and Y+, Survey studies
of arthropod fauna in wheat fields revealed the presence of ¥¢
insect and mite species belonging to 'V families and 4 orders as
well as some unidentified species of true spiders belonged to order
Araneida. The number of pests represented ¥ species belonging to
A families and ¢ orders. Maximum numbers of aphids on wheat
plants were recorded during the *™ week of January and
February, respectively in two seasons. On other side, highest
numbers of parasitoids (mummies on plants) were recorded during
the end of March in Y+ Y« season, while in Y+ Y\ recorded during
the Y™ week of March. By using sweep-net method, results
indicated that the dominant percentages of parasitoids was higher
than those of aphids which represented 1¢.%¢ and 1 +.¥4 % during
Y«Y.and Y« seasons, respectively. Diaeretiella rapae (Mclntosh)
was the most dominant and abundant primary parasitoid species
represented ¢+.V1 and YV).¢A 9% during Y'Y+ and Y)Y,
respectively. Maximum parasitism (42.V) was recorded during the
Y™ week of March in Y+ + season, while in Y+ recorded during
the *™ week of March (AV.Y %). Generally, hymenopterans
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parasitoids may be play an important role in controlling the cereal
aphids in wheat fields.

INTRODUCTION

Wheat, Triticum aestivum L. is one of the most important cereals
in Egypt due to its vast areas, total production , and cash value. It is
essential for human consumption and industrial purpose.

Cereal aphids are considered to be the most important and
economic pests attacking wheat plants in Egypt as well as in several
other countries in the world (Ghanim, Y4A¢; Ba- Angood, Y4Ae; Pons
et al., Y3A4%; El-Heneidy et al., Y4%); Abdel-Rahman, Y44V, Y++Y and
Yevo, Adly, Y.+ Y; Mahmoud, Y+ +© and Salem, Y+ V).

The potential role of the aphid parasitoid species as possible
regulatory agents of wheat aphids and as an effective imperative in
their suppression has been addressed by many investigators (Ibrahim,
Y44+ Ibrahim and Afifi, Y39); Feng et al., Y344Y; Gabrys et al., Y334,
Al-Dobai and Praslicka, Y444: Abdel- Rahman et al., Y:++; El-
Heneidy and Abdel-Samad, Y+ +); Abdel-Samad and Gomaa, Y- - ¢;
Abdel-Rahman, Y« +¢ and Salem, Y+ V).

The present study aimed to survey the arthropod fauna in wheat
plantations and evaluate the population density and fluctuations of the
aphids and their associated parasitoid species as well as the effect of
weather factors on their abundance.

MATERIALS AND METHODS

The present investigation was carried out at Abnoub location,
Assiut Governorate, during two successive wheat growing seasons,
Y«Y+and Y+)). An area of about half feddan was divided into A plots
of equal size (approximately Yo+ m') and cultivated with wheat
variety Seds ). Regular conventional agricultural practices were
performed without using any insecticides during the study period.
Samples were continued from the Y week of January until the end of
March for each growing season.
V- Survey of arthropod fauna inhabiting wheat plantations:

Sweeping net method has been used to study the faunistic
composition of arthropod fauna inhabiting wheat plantations. Twenty
five net strokes in A replicates (¥« net strokes) were taken randomly
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along a diagonal transect in the field at weekly intervals. Each
collected sample was transferred to the laboratory for inspection and
counting by using stereoscopic binocular microscope. ldentification of
unknown collected arthropods was made by specialists of Insect
Classification Department, Plant Protection Research Institute,
Agriculture Research Center.
Dominance (D) and abundance (A) degrees for the cereal aphid

and parasitoid species were calculated according to Facylate (Y4V)).

D=t/T.\+», where

t= Total number of each species during the collecting period.

T= Total number of all species collected during the collecting period.

A=n/N.\V++ where

n = Total number of samples in which each species appeared.

N = Total number of samples taken all over the season.

Y- Population fluctuations of cereal aphids and their parasitoid
species:

Direct count and sweep-net technique were used to study the
population fluctuations of cereal aphids and their associated
parasitoids.

Y-1- Direct count technique:

Weekly numbers of cereal aphids and their parasitoids
(mummies) associated with wheat plantations (in the field) were
estimated on Y© wheat plants / replicate (No. of aphids and mummies /
tiller) throughout the wheat growing season.
¥-Y- Sweep net technique:

Twenty five net strokes / replicate were used to determine the
population fluctuations of aphids and their associated parasitoid
species. Specimens were treated by the previously mentioned
technique.

Samples were taken periodically at seven days intervals from the
beginning of January until the end of March.

The meteorological data (temperature and relative humidity)
were recorded at each inspection date. Records were obtained from
the Central Laboratory for Agricultural Climate, ARC, MOA at Giza.

Field parasitism was calculated according to Feng et al., (Y 44Y):
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Field parasitism % = A/B+A. Y++, where
A =Total number of aphid parasitoid (mummies). B =Total number
of aphids.

RESULTS AND DISCUSSIONS
V-Survey of arthropod fauna in wheat fields:

Data in Table (1) showed a partial taxonomic list of arthropod
fauna recovered from wheat plantations. Data revealed that the
presence of V¢ insect and mite species belonging to YV families and 4
orders. Among these species, 'Y pest species belonging to A families
and © orders. On the other side, ) species were recorded as predators
belonging to Y families and ¢ orders, as well as, 1 species were
recorded as parasitoids belonging to family Aphidiidae of order
Hymenoptera. Only one species was recovered as a pollinator. True
spiders were also estimated as unidentified species belonged to order
Araneida.

The present results in Table (V) also indicated that the natural
enemies group (predators and parasitoids) were recorded by using
sweep-net technique except for the ladybird, C. undecimpunctata L.
,the hover fly, S. corollae F. and the pollinator, A. mellifera L. were
recorded using both direct count and sweep-net together. In this
approach, Salem (Y« +V) recorded Y© species belonging to 'Y families
and 1 orders as well as some unidentified species of true spiders
belonged to order Araneida. Amongst the identified species © cereal
aphids, ‘Y predators, ¢ primary parasitoids and ¥ secondary parasitoid
species.

Y- Population fluctuations of cereal aphids and their associated
parasitoids (mummies) on plants in relation to weather factors:

Data presented in Table (Y) showed that the population densities
and fluctuations of aphids and their associated parasitoids (mummies)
in relation to weather factors.

In Y+Y. season, population of cereal aphids occurred throughout
the period extended from the Y week of January until the end of
March. It started with low numbers of -.¢A aphids / tiller and
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fluctuated to give two peaks, ).+ and A.AA aphids / tiller by the Y™

week of January and February , respectively.

Table Y: Partial list of arthropod fauna associated with wheat
plantations in Assiut region during two successive seasons
(Y*Y+and Y+ V).

. . Methods
Order Family Scientific name Stage(s) Remrkes of survey
Coccinella undecimpunctata L E.LP Predator D,S
: AAAA ’
Coccinellidae Scymnus interruptus  Goeze A Predator S
Coleoptera Scymnus syracus _ Mars. A Predator S
Scymnus pallipediformis  Gun. A Predator S
Staphylinidae Paederus alfierii  koch A Predator S
Diptera Syrphidae Syrphus corollae  F. A Predator D,S
. Orius albidipennis  (Reuter) N, A Predator S
Anthocoridae - -
Orius laevigatus  (F.) N, A Predator S
Lygeidae Geocoris pallidipennis ~ (Rossi) A Predator S
Hemiptera Miridae Creontides pallidus  Rambur N, A pest S
Campylomma impicta  (Wan.) N, A Pest S
Nabidae Nabis viridis  Koch A Predator S
Pentatomidae Nezara viridula L. N, A Pest D,S
Metopolophium dirhodum (Walk.) N, A Pest D,S
Rhopalosiphum maidis (Fitch) N, A Pest D,S
Aphididae Rhopalosiphum padi L. N, A Pest D,S
Homoptera Schizaphis graminum (Rond.) N, A Pest D,S
Sitobiom avenae (Fab.) N, A Pest D,S
Aleyrodidae Bemesia tabaci  (Genn.) A Pest D,S
Jassidae Empoasca discipiens Padi A Pest D,S
Alloxysta sp. A Parasitoid S
Aphidius colemani Viereck A Parasitoid S
Aphidius matiricariae Haliday A Parasitoid S
Chalcids sp. A Parasitoid S
Aphidiidae Dendrocerus sp. A Parasitoid S
Hymenoptera - - —
Diaeretiella rapae (MclIntosh) A Parasitoid S
Ephedrus plagiator (Ness) A Parasitoid S
Praon necans Mackauer A Parasitoid S
Trioxys sp. A Parasitoid S
Apidae Apis mellifera L. A Pollinator D,S
Neuroptera Chrysopidae Chrysoperla carnea Steph. E A Predator S
Orthoptera Acrididae Eypreponemis aloans (Charp.) N, A Pest D,S
Thysanoptera Thripidae Frankliniella tritici (Fitch) L, A Pest S
Acari Tetranychidae Tetranychus sp. A Pest S
Araneida families Various Unidentified species A Predator S
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E =Egg L = Larvae N = Nymph P = Pupa A = Adult
D = Direct count on plants. S = Sweep-net technique.
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Table Y: Weekly numbers of cereal aphids and their associated
parasitoids (mummies) on wheat plants (by using
direct count method) in relation to weather factors at
Assiut region, Y+ Y+ and Y+ seasons.

No. of individuals / tiller
Date of

inspection Yoy, ¥or

b € b €
S (<5} — (5] —_
g1 2| E |25 Sl 8| € | 25 S
Month < = = ax | O || = = ax | O | T
C3}’ 2‘ S = E 2‘ = g E

[ ©

2 a 2 a
\ CEA . YWY | A | e . YA | ot
] YA . YUY | gy | YR . \Yg | oV

January
v Yoes . YT | g | V¢ . AN
3 ~‘~Y ~\Y YVVV \Vi oy ~.~/\ e . \/\.i o)
\ YA CEA L YeYY [y e | o | oy AT | Yvey | vy | ot
] Yy YAY | YT.EY | Yoo | fe | Y.AA CYE | VYYY [ YA | ogA
February | AM | Y ea [ vexa [ yer ] e | vee | ovgg | yray [ vy | v
¢ Y CAE | eYow [ YTy | ey | Ve oY | oYY | vy | ey
\ T YT tara | ave | ogy | Y.AA AN YYAA | YAY | €A
] O oYY AT YYYY | Yey | go | v Y YA | aryy [ veA | ey
March

Y v Y v oA So 0 V¢ ¢ AR b ey Y. o t3%
¢ Y g 3.4 | YoV | o . oY CYE | YYOA | Y| gy
Total AR T8 - - - ARt ¢ o1 - - -

After the Y™ peak, the number of aphids then showed a sharp
decrease and approximately vanished from the field during the end of
March. On the other side, mortality caused by endogenous parasitoids
(mummies) was detected ¥ weeks after the Y* observation of aphids in
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the study area. The mummies were recorded throughout the period
extended from the " week of January until the end of March. Its
numbers were fluctuated to give two main peaks , ).¢A and ).¥1
mummies / tiller on the ¥ week of February and the ' week of
March , respectively . Percentage of parasitism throughout this season
ranged from YV.YVY % correlated with .Y aphids / tiller during the
¢" week of January to attain maximum parasitism (3+.417) coincided
with a very low density of aphids ( +.+ ¢ aphids / tiller ) during the end
of March .

In Y+ Y)Y season, the population densities of cereal aphids showed
approximately the same trend as the Y+ )+ season. The population of
aphids appeared with relatively low level of +.¥% aphid / tiller in the
V' week of January and fluctuated to give three main peaks , Y.,
\.AA and Y.AA aphids / tiller in the Y™, Y™ and the )*' week of
January, February and March, respectively. Cereal aphid mummies
were appeared on ¢™ week later from the aphids. Numbers of
mummies increased from the Y*' week of February until given the
main one peak, Y.1A mummies / tiller on the Y™ week of March, then
the numbers decreased until the end of March. The percentage of
parasitism was fluctuated from Y).YY % to 3Y.YY % from the Y* week
of February to the £ week of March. Maximum parasitism (3Y.YY %)
was recorded during the second week of March correlated with + )Y
aphids /tiller and later than one week from the peak of aphids. The
present results are in accordance with those results reported by Al-
Dobai and Praslicka (Y 44%) who found that parasitism of cereal aphids
peaked at about V-)+ days after the peak in aphid population density.
Cai et. al. (Y- +9) stated that the density peak of parasitoid populations
was 4-)Y days came behind the density peak of the aphid populations.

The present results in Table (Y) also indicated that the numbers
of aphids were higher in the first season (Y+)+) ("V.++ aphids / tiller)
than that of the second season (Y+))) (Y).eY aphids / tiller). The
differences in levels of infesting between the two seasons might be
attributed to the differences in weather factors (temperature and
relative humidity) and / or to the effect of the common parasitoids.
The general average of temperature ranged from Y).e 'Cto Y¢.) 'C
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and from YY.4 'C to Y).1 'C and for average of relative humidity
ranged from £+.++ to ©¥.++ % and from ¥4 to 1Y % during the Y* and
the Y" seasons, respectively. On the other side, the total numbers of
mummies were 1.+ ¢ mummies / litter during Y+ )+ season, while was
.27 mummies / tiller during Y+ Y\ season.

¥- Relative abundance of the different cereal aphid parasitoids in
wheat fields:

By using sweep-net method, data presented in Tables (¥ and ¢£)
showed the numbers of cereal aphid complex, parasitoid species,
percentage of parasitism, dominance and abundance degrees
throughout wheat growing seasons Y+Y+and Y+,

In Y+Y. season, Table (¥) showed that the cereal aphid
parasitoids were observed during the )* week of January in relatively
higher percentage of parasitism during the '*' and the Y™ week of
January (°+ % parasitism). Higher percentage of parasitism in this
time from the season attributed to incidence the cereal aphids by a few
numbers (¢ aphids / Yo net strokes). After that, percentage of
parasitism was fluctuated and ranged from YY.° to 42.Y % throughout
the whole season. Maximum percentage of parasitism (%°.Y %
parasitism) was recorded during the Y™ week of March correlated with
a few numbers of aphid () ¢ aphids / Y net strokes) and later than the
peak of aphids by three weeks. Similar results were obtained by Feng
et. al. (Y24Y); Gabrys et. al. (Y49A); Al-Dobai and Praslicka (Y2%%)
and Salem (Y:-V). They reported that the highest percentage of
parasitism coincided with the collapse in aphid populations. Abdel-
Rahman (Y:+:°) found that the maximum parasitism was recorded
during the Y™ week of March and there was a marked increase in
number of mummified aphids at start of aphid decline. The recent
results also indicated that from a total of )Y ¢+ parasitoid species were
collected from wheat fields, there were YAY and £Ye parasitoids
represented 1Y.£Y and Y1.2Y 9% of the total parasitoid for the primary
and secondary parasitoids, respectively.

Table (¥) also indicated that, D. rapae followed by A. colemani
and P. necans were the most dominant and abundant primary
parasitoid species represented ¢+.)%1 and Y++.++ %, ©.A9 and Ve,
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%, and ©.©7 and AY.YY, respectively. Meanwhile, A. matricariae and
E. plagiator were moderately occur and represented ¢.7+ and °A.YY
%, and £.Ye and °A.YY % for dominance and abundance, respectively.
The parasitoid, Trioxys sp. was less dominant and abundant which
represented Y.4+ and ©-.++ %, respectively. D. rapae seem to be the
most important primary parasitoid species as biological control agent
due to their highest value of dominance and abundance degrees
followed by A. colemani and P. necans.

Concerning the secondary parasitoid species, data showed that
the ' observation of these parasitoids were recorded during the Y™
week of February and continued until the end of the season. The
secondary parasitoid, Alloxysta sp. was the most dominant species
represented YV.4+ %, followed by Dendrocerus sp. and Chalcids sp.
represented Y+.2% and A.+7 %, respectively. These species considered
delay agent to biological control due to these species parasitized on
the primary parasitoids which seem to be the most important
parasitoid species as biological control agent.

In Y+ Y season, Table (¢) showed that population trends and rate
of parasitism were nearly similar to those observed in Y)Y+ season.
Primary parasitoids were recorded in wheat fields during the Y* week
of January at low level of Y mummies / Y© net strokes correlated with
a few numbers of aphids (A aphids / Yo net strokes). Its numbers
increased to reach their peak during the Y™ week of March by YV
mummies / Y net strokes correlated with A¢ aphids / Y© net strokes ,
then decreased to attain the lowest levels during the ¢ week of March
(Y mummies / Yo net strokes ) correlated with Y aphids / Yo net
strokes . Among the recorded primary parasitoids genera , the highest
dominant and abundant  (Y).¢A and Y++.++ % , respectively ) was
recorded for D. rapae , followed by A. matricariae ( V.°1 and °A.YY
% ), P.necans (V. ¢ and Vo.++ %), A. colemani (7.2) and 11.71 %)
. Lowest dominance and abundance reached ¢.©) and ¢).17 % and
Y. e and £).171 % for both E. plagiator and Trioxys sp. respectively.

As shown in Table (£), only Alloxysta sp., Chalcids sp. and
Dendrocerus sp. were recorded from the collected samples during
Y1) season. Hyper- parasitoid, Alloxysta sp. was the most dominant
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and abundant species (Y).2Y and 11.17 %, respectively), followed by
Chalcids sp. (3.7¢ and ©A.YY %) and Dendrocerus sp. (A.+A and 11,11
%). Data also indicated that from a total of 3°Y parasitoid species
collected from wheat fields, there were °©Ye and YVA parasitoids
represented 1+.Y¢ and Y4.7171 % of the total parasitoids for the primary
and secondary parasitoids , respectively . Maximum parasitism in this
season was recorded during the ¥ week of March (AY.Y %) which
recorded after two weeks from the peak of aphids. Alichi et. al. (Y +A)
found that peak populations of the aphid parasitoids occurred after the
peak of aphid populations by -Y weeks.

The obtained results revealed that generally, regardless of the
seasons, there were six species of the primary parasitoid species
attacking cereal aphids in wheat fields namely D. rapae , A. colimani ,
P. necans , A. matricariae , E. plagiator and Ttioxys sp. as well as
three species of the secondary parasitoids , Alloxysta sp. ,Chalcids sp.
and Dendrocerus sp. The results also clearly indicated that D. rapae
was the most dominant and abundant primary parasitoid species and
may play an important role in controlling the cereal aphids in wheat
fields. On the other side, A. colimani, A. matricariae and P. necans
which had low dominance and abundance degrees indicated that these
species could be of economic importance, if the environmental
conditions changed in their favor. Parasitoid species mentioned above
recorded on wheat in different parts of the country by several authors
( Ibrahim, Y44. ; El-Serafy, Y444 ; Abdel-Rahman et. al., Y+ ++ ; El-
Fatih, Y+++and Y«+7; Aliet.al. Y++) ; El-Heneidy et. al. Y++) and
Y+«+Y ; Abdel-Samad and Gomaa, Y-+ ¢ ; Abdel-Rahman, Y++2) . In
addition, Abou-Attia et. al., (Y++Y); El-Hussieni et. al., (Y++Y) and
Salem, (Y::VY) reported that D. rapae was the most occurring
parasitoid species on cereal aphids.

Generally, we can say that the complex of the different parasitoid
species together play an important role in regulating the numbers of
cereal aphids in wheat fields.
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Table ¥: Seasonal occurrence of cereal aphids and their associated
parasitoids recovered from wheat plants (by using
sweep net technique) at Assiut region, ¥+ season.

Month No. of individuals / Y¢ net strokes ® ©
quarter o Qo
— < =
< © —~ T~
January February March 3 S| B
ecies
P \ Y 4 ¢ \ Y 4 ¢ \ ¥ v ¢ o <
Pests Total ¢ vy | osa [ ova ¥a | vy [y ov | rv [ v A ¥ 164 [ wewn -
aphids
Primary
parasitoids Y H ° ! VY YA Lt oay [ yve [ v | vy q VN IF TSR LT KT
D. rapae
A. colemani . \ ) \ Y AN Yy AN q ¢ . . VY o A4 Yo uu
P. necans \ Al \ s 3 VY Yo V¢ h Y . . 149 001 AY XY
A. matiricariae | - . . . . ¥ q v Ve YA v Y oy £, | oAYY
E. plagiator . . . . . ¥ A A v A " Y ot £Yo | oAYY
Ttioxys sp. . . . . . . ¢ Y H v V¢ H I YA ou s
Total ¢ 1 v Ve YA L VY [are ] e [ren [ avr [ oo YA | YAV |y gy -
Secondary
parasitoids . . . . . ¢ VU [ ory | ey [ ve Y1 VYOo[ vy Javae | eArxy
Alloxysta sp.
Chalcids sp. . . . . . Y A \K3 YY Y K 1 Yoo | AR SAYTY
Dendrocerus sp. | * . . . . ¢ oo f Y Yy | v Yy Ve WY [ veen | eary
Total . . . . . VY| rE VY [ YeA ey | oy YA | gov [ ¥ or -
Grand total ¢ i v ‘e VA AY (YRR YAY P YOAL YN [ NYA L R fYE. - -
Parasitism (%) | o+.+ [ exor | VYo | Yoor | vy [ van [ea v A JAve [ dey | Aa [ ey [ 1o ] e
Relative
InCId_en(_:eof vor [ over [y v [ e [ ey [ v | ey e | veee [ e
parasitoids to !
aphids
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Table ¢: Seasonal occurrence of cereal aphids and their associated
parasitoids recovered from wheat plants (by using sweep
net technique) at Assiut region, ¥« season.

Month No. of individuals / Y¢ net strokes
quarter
g |8
January February March g _E ;\5 g ;\g
. S ES| 52
Species 8 -2
\ Y v ¢ \ Y 4 B \ Y v £
(LW
Pests Total Alorv ] va | xa [ ea | ay [ e foav ] en | oae | aa | e | ave . .
aphids \
Primary .
parasitoids Y Y Y Al AR AR AR} 1% h%3 AY YA Vo Yoo [YY. €A
D. rapae
A. colemani . . Y v ° q Yy VY 1 Y . . Ty 1oy |
P. necans . \ H ¥ ° VY YA Vo q \ . . A vae | ve
A. matiricariae . . . . . Y A q VY M ‘i v vY | v.et [ oAy
E. plagiator . . . . . ° \ VY Yo Y . . £y g0y | &y
Ttioxys sp. . . . . . . . Y v VY ! ¥ v vae | £y
ove | 1a¥
Total Y ¢ q A Y oy | vt a4 | Ve | Vv | e Yo : R
Secondary
parasitoids . . . . \ v q Yy € 1Y £t Y\ voq | TAT]
Alloxysta sp.
Chalcids sp. . . . . . \ ¢ VY Yo Yo VY VY qy 470 [ oAYY
Dendrocerus sp. . . . . \ ) ° 1 YA Vo VY q v ALA [
LW
Total . . . . ¥ ° YA [ oen [ Ae | yeY | VA v [ vva . -
Grand total Y ¢ q A Yy | ev | Ay | vee | vaA | Y4 [ AYA [ A [ aer - R
iti Ty
Parasitism (%) [©o«.c [or.e [orie ol [ YAEFY AL eV ALV [ARY [vyy [AV Y [AY Q] 1.t A R
'“C'd_e”f’g"f PR IR FRVRN INFAGR P IETA N (R PLOR INRUR N FEDR INFRVR IR PRV IRFRVR RN FEOR N
parasitoids to : A v M R \ : . v A \ . R R
aphids
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