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ABTRACST

Results revealed that 11 mite species belonging to four families and three
suborders were found associated with the onion during storage. Among them | three species
are of Acaridida, five of Actinedida and three of Gamasida. High population densities of
mites occurred in summer and autumn while iow populations existed in spring and winter.
Acaridida was found to occur in great abundance and aiso dominated other acari groups in
number since was found to be like most 79.32% of all numbers, while, Gamasida constituted
with 7.32%. Actinedida 13.35% came in-between. Vegetative growth of onion crop, a survey
was carried out at Kafr El-sheikh and Menoufyia regions. Resulls revealted in recording
eleven species of insects at Kafr El-Sheikh, while, at Menoufyia region it was only ten
species of insects were captured.

These insects cauld be classified as follows:

1 Harmful: three insect species belonged to three families and two orders in Kafr El-
Sheikh and Mencufyia during both seasons.

2. Beneficial: six insect species belong to four families and three orders obtained in Kafr
El-sheikh region during the two seasons. While, at Menoufyia region 5 insect species
belong to 4 families and 3 orders found during the two seasons.

3. Visitor insects: two insect species belong to two families and two orders were
obtained at Kafr EI-Sheikh and Menoufyia regions in two seasons.

Diversity index values of suborder Acari indicated was 0.9813, 1.4569 and 1.0401
for Acaridida, Aclinedida and Gamasida mites at Menoufyia region in the first season,
respectively, while, in the second season it was 1.0209, 1.1469 and 1.0855. in the onion
stored, respectively. White, vegetative growth of onion crop, diversity index values of insects
indicated was 0.7343 & 0.4645, 1.4997 & 14162 and 0.522 & 0.646 for insec! pests,
beneficial and visitor insects at Kafr El-Sheikh region, respectively. While, at Menoufyia
region it was 0.7714 & 0.7198, 1.5665 & 1.632 and 0.4292 & 0.6144, respectively.

INTRODUCTION
Onion (Allium cepa L.) is considered one of the main vegetable

crops in Egypt due to its economic importance for local consumption and
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abroad exportation. Large numbers of mites are known to infest a variety of
stored products throughout the world. Their distributional pattern are
however, not constant every where due to ciimate variation and other
ecological factors these pests are either free living graniovrous, fungivorous
and saprophagous or parasitic or predators on other mites and insects.

Mites associated with stored products are of great economic
importance as they cause serious leveis of damage, not only by consuming
large amounts of stored products, but also by contaminating food with its
bodies and faeces. Records of mites and insects which attack onion in the
store and field in Egypt were recorded by Aboul Zahab (1976), Gendy
(1978), Dimetry et al. (19789), Saleh ef al. (1986), El-Bolok et al. (1990) and
Hoda et al. (1990).

Records of other mites and insects which attack onion in other
countries are given by Kagan (1976), Hughes (1976), Khaingfields (1976),
Wallis et al. (1978), Mauray and Jamil (1982), Tsutsumi and Mitsui (1982),
Aihara et al. (1985) and Takatoshi (2006). Many natural-enemies had been
recorded on insects attacking onion (Klein-Krautheim,1934; Lange, 1964,
El-sherif, 1971; Gherasim & Lacausu, 1977; Whisecraft et af., 1984; Tomlin,
1985, El-Bolok et al, 1990 and Takatoshi, 2006).

Therefore, the objectives of the present investigation were to survey
mites and insects infesting the tested onion in the store and field, to
estimate the mite and insect population densities and their fluctuations
during two successive years of study and measuring the species diversity
occurring in the onion on the basis of Shannon and weaner index equation.

MATERIALS AND METHODS -

Samples of stored onion of about 250 gms was coliected from
Menoufyia govemorate from markets and mites were extracted by using the
modified berlese funne! set up with 40 watt bulbs for 48 hours and the
extracted species were received in Petri-dishes containing water + 1%
formaldhide. Extraced mites were mounted in Hoyer's solution for
identification purposes. The experiment lasted for two years from April 2006
to November 2007. Samples were two times per month from onion sources,
for replicates each sampie and four samples in every date. Taxonomic data
of research based on review were given by Lindquist and Evans (1965},
Attiah (1969), Kantz (1975), Hughes (1976) and Taha (1885). On the other
hand, the survey of insects occurring in onion fields (Giza 6) was carried
out at Kafr El-Sheikh (Desouk city) and Menoufyia
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(Sadat city) regions during two seasons, the first from December 2005 till
June 2006 and the second from December 2006 till June 2007 The chosen
area from the present work was approximately two feddans in each
location. Every site was divided into for plots of ¥ feddan each.

The regular agricultural practices were followed without any
chemical control throughout the growing seasons to determine the number
of insect pests species and common associated predators, samples were
collected bi-weekly of 10 plants form each plot, taken at random were
examined. Shannon-weaner diversity index (S.W.l.) was adapted to
measure the diversity of arthropods as it is the one most commoniy used
(Price, 1984). The index was calculated for species and families of
collected mites and insects from onion field and store.

Shannon and weaner formula is as follows:
HS = ) "Pilog Pi
HS =  The amount of diversity in a group of species in this case the
category of classification used in the species (hence the

subscripts) but other categories could be used as well it may
be applicable to families, orders, ....etc.

S = Number of species within a sample.

Pi = The proportion of the species in the total sample, it measures
the relative abundance and ranges between 0.00to 1.0

Loge = Natural logarithm, the negative sign is added to make the come

out positive value = 2.718.

This function was derived independently by Shannon and weaner
and is sometimes mislabeled as the Shannon-weaner function in the
ecological literature (Kerbs, 1978).

RESULTS AND DISCUSSION

1. Survey
A . Survey of mites species on stored onion:

Surveying mites of stored onion bulbs in Menoufyia region {Sadat
city) proved the incidence of 11 species of 5 families and 10 genera.
species of Acaridida mites ranked the highest on population, while
Gamasida mite were the lowest (Table1 & 2). This matches with the
findings Hoda et al. (1990). Members of the predatory families cheyletidae
and stigmaeidae were the most common species associated with aimost of
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stored onion which were highly infested with Acaridida mites, species of the
family Acaridae were the most abundant on the tested stored onion. This
phenomena resembile the findings of Zaher et a/. (1986).

Members of the Acaridae and cheylatidae were the most common
species, associated with stored onion, while species of stimgacidae was
fairly common.

The most common species associated with stored onion were the
predacious mites, specially cheyletid and laelapid species which were
highly infested with astigmatid mites species of the family Acaridae were
the most abundant on the tested stored onion. These results are similar to
those of Zaher et al. (1986) and El-Naggar et al. (1992) it is obvious that
high population densities occurred in summer and autumn seasons and low
populations occurred in spring and winter during the first season 4105%,
31.61%, 17.69% and 9.64%. While, the second season was 45.79%,
31.95%, 14.36% and 7.94%.

Acaridida, Actinedida and Gamasida contributed 79.84%, 12.18%
and 7.96% in the first season (2006), respectively. While, in the second
season (2007) comprised 78.87%, 14.36% and 6.76%, respectively, as
indicated in Table (2).

Finally, it can be stated that each genus mentioned above had its
own range of distribution during the whole year of storage.

According to the predator's population recorded in this work in
association with a stigmatid mites of stored onions, an important role of
these group of predatory mites could be piayed in biological control of these
astigmatid mites {(Table 2). Therefore, further studies to evaluate the role of
predatory mites in controlling mites of stored onion bulbs in storage houses
and grainaries are of great importance to be carried out.

B. Survey of insect species on vegetative onion:
a. Insect pests:

Results in Table (3) revealed the presence of 3 species of insect
pests affiliated to 3 families and two orders from onion in the first and
second seasons at Kafr El-sheikh region. In the first and second seasons
thysanoptera was the most dominant order, including thripidae family.
Thripidae was represented by Thrips tabaci Lind. showing 74.78 and
85.53% out of total. Order Diptera ranked the second, including syrphidae
and anthomyiidae fmilies. Syrphidae was represented by Eumerus
amoenus Loew. Showing 15.10 and 12.81% out of total anthomyiidae was
represented by Delia alliaria (Fonseca) comprising 10.11 and 1.65% out of
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total. On the other hand, data in Table (3) indicated the presence of 3
species of insect pests belonging to 3 families and two orders from onion in
the first and second seasons at Menoufyia region. In the first and second
seasons. Thysanoptera was the most dominant order, involving thripidae
family. Thripidae was represented by Thrips fabaci Lind. comprising 71.69
and 74.46% out of total order Diptera ranked the second, inciuding
Syrphidae and Anthomyiidae families. Syrphidae was represented by
Eumerus amoenus lLoew showing 19.45 and 18.31% out of total
Anthomyiidae was represented by Delia alliaria (Fonseca) comprising 8.85
and 7.22% out of total it is noticeable that petiforous insects were higher
than beneficial ones and visitor insects they composing 77.41 and 72.85%
of the total catch in the first and second season, respectively at Kafr El-
Sheikh region compared with 74.24 and 78.97% at Menoufyia in the first
and second seasons, respectively.

Several investigators recorded many insect pests associated with
onion vegetables crop, i.e. Elbolok et al. (1990) recorded 37 insect species
beiong to 23 families and 10 orders on onion plants at Giza and Assiut
regions. Takatoshi (2006) recorded 7 insect species on onion plants in
central and southern Vietnam. Variation in the recorded insect pests among
investigators may be due to crop, location differences, soil type and annual
weather fluctuations and probably other unknown factors.

b. Beneficial insects:

Data in Table (3) show the presence of 6 species of beneficial
insects in four families and three order in both seasons of study at Kafr El-
Sheikh region. Compared with five species of beneficial insects in four
families and three orders in the first and second seasons at Menoufyia
region. Data in Table (3) showed the presence of beneficial insects in the
first season 2005/2006 and the second seasons 2006/2007. Coleoptera
was the first largest group and contained two families, being coccinellidae
and staphylinidae coccinellidae was represented by Coccinella
undecimpunctata (R) Cydonia (chilomenes) Vicina nilotica (Muils) and
Scymnus punctifflum (Weise) accounting 30.28 & 26.80, 29.72 & 28.51,
3.23 & 0.62% out of total, respectively.

Staphylinidae was represented by Paederus alfieri (Koch.) (33.52 &
28.05% as total) order diptera ranked the second and was represented only
by one family, syrphidae (Syrphus corolae F.) comprising 2.11 & 15.42%
out of the total of beneficial insects. Order Neuroptera ranked the third and
was represented by one family, being chrysopidae, Chrysoperia carnea
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(Steph). having 1.11 & 0.56% out of total, respectively. While, Menoufyia
region, the resuits came in the same trend the targest group of beneficial
insects in the first season was Coleopterous insects, represented by two
families, coccinellidae as Coccinella undecimpunctata (R) and Cydonia
(chilomenes) Vicina nilotica (Muls) with 26.23 & 27.72 and 26.11 & 28.80%,
respectively. Staphylinidae was only represented by Paederus alfierii
(Koch) (28.40 and 27.32% out of total). Diptera was represented by
Syrphus corollae F. comprising 19.13 and 14.70% out of total. Neuroptera
was the least abundant order and was represented by Chrysopidae
(Chrysoperia carnea Steph) composing 0.13 and 1.44% out of total
respectively. Several investigators recorded many beneficial species
associated with the insect pests on onion vegetable crops, i.e. El-Bolok et
al. (1990) recorded 12 beneficial insect species on onion plants at Giza and
Assiut Governorates. Takatoshi (2006) recorded 4 beneficial insect on
onion plants in central and Southern Vietnam. In the current study,
beneficial insects were scant in comparison with the insect pests
composing 21.77 and 26.45% in the first and second seasons, at Kafr El-
Sheikh region, while, Menoufyia region comprising 25.34 and 20.71% in the
first and second seasons, respectively. This may be due to species
composition, crop plantations, soil type, and toxic effects of pesticides (El-
Mezayyen, 1998 and Helal et al. (2003).

¢. Visitor insects:

Data in Table (3) revealed the presence of two species of visitor
insects, belonging to two families and two orders in both seasons of study
at Kafr EI-Sheikh and Menoufyia regions. In the first and second seasons,
Hymenoptera was the largest group represented by one family, Apidae as
Apis meliifera (L..) which was considered the most dominant species during
the 1% and 2™ seasons (78.37 & 65.22%) at Kafr El-Sheikh region
compared with there obtained at Menoufyia region (84.62 & 69.56%),
respectively. Order diptera ranked second and represented by one family
being syrphidae and one species namely Erstalis taenax (L.) (21.63 &
34.78%) at Kafr Ei-Sheikh region compared with 15.38 & 30.44% at
Menoufyia region. Visitor insects reaching 0.18 and 0.69% of the total catch
in the first and second seasons at Kafr El-Sheikh region. While, at
Menoufyia region composing 0.42 and 0.32% of the total catch in the first
and second season. El-Bolok et al. (1990) recorded two visitor insects on
onion plants at Giza and Assiut Governorates.
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2. Shannon-weaner diversity index (S.W.l) for species on
onion:
A. Mites:

Data in Table (4) presented the computed values of the Shannon-
weaner of diversity indices in relation to onion stored from which samples
were taken. The S.W. diveristy index for Acarididaa in the sampled onion
stored was higher in the second season than in the first one, being 1.0209
and 0.9813, respectively at Menoufyia region. The number of species in it
were 3 species for the former onion stored in the first and second season.

It could be concluded that onion stored had dominant and
subdominant mites species which can affect the diversity index vaiues. The
relationship between species and ecological process can change
guantitatively and qualitatively with environment context (Cardinale &
Nelson, 1999). Data in Table (4) revealed the S.W. diversity index for
Actinedida was higher in the first season than the second one being 1.4569
and 1.1469. The number of species was five for the former onion stored in
the first and second seasons at Menoufyia region. The same Table
indicated the S.W. diversity for Gamasida was higher in the second season
than the first one being 1.0855 and 1.0401 the number of species was
three for the former onion stored in the first and second seasons at
Menoufyia region.

Table (4): Shannon-weaner indices as computed from data of
Acaridida, Actinedida and Gamasida of onion stored
during 2006 and 2007 seasons at Menoufyia

Governorate.
Sub Acaridida Actinedida (Gamasida
rder Number Number Number
M'fa” of SW. M,fj“ of SW. M,f;““ of SW
Seaso " species - _species " species

2006 402.06 3 098136440 5 145694026 3 1.0401
2007 37023 3 1.02096873 5 114693195 3 1.085

b. insect:
Results in Table (5) presented the computed values of the

Shannon-weaner diversity indices in relation to onion plants from which
samples were taken. The S.W. diversity index for pests in the sampled
onion plants was higher in the first season than in the second one, being
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0.7343 and 0.4645 respectively at Kafr EI-Sheikh region, but it was higher
in the first seasons than the second one, being 0.7714 and 0.7199,
respectively, at Menoufyia region. The number of species in it were three
species for the former onion plants in the first and second season at Kafr
El-Sheikh and Menoufyia regions.

Table (5): Shannon-weaner indices as computed from data of
insext pests, beneficial and visitor insects from onion
vegetative system during 2005/2006 and 2006/2007
seasons from Kafr El-Sheikh and Menoufyia regions.

Insect pests Beneficial insects Visitor insects
Number Number Number
Seasons Mean of SW. Mean of SW Mean of SW
No. . No. . No. .
species species species

20052006 540 3 0734315188 6  1.4997 569 2 0.522
2006/2007 372.3 3 0464513516 6 14162 3.54 2 0.646
2005/2006 52999 3 0.7714 180.91 5 1.5665 3.00 2 04292
2006/2007436.93 3 0719911458 5 1.6320 1.77 2 06144

It could be conciuded that onion plants had dominant and
subdominant insect species which can affect the diversity index values. The
relationship between species and ecological process can change
quantitatively and qualitatively with environment context (Cardinale &
Nelson, 19899). Data in Table (5) revealed the S.W. diversity index for
beneficial species was higher in the first season than the second one being
1.4997 and 1.4162. The number of species was six for the former onion in
the first and second season at Kafr EI-Sheikh region, while, was the highest
in the second than first season, being 1.6320 and 1.5665 respectively at
Menoufyia region. The number of species were five species for the former
onion plants in the first and second season at Menoufyia region.

Similar results were obtained by El-Dakhakhhni et al. (19895} who
reported that clover had the highest number of beneficial insect species
(22), while cotton and soybean had less species, 12 species, for each crop.
For natural enemy species on the sampled crops was the highest in ciover
being 2.52 while, in maize it was the lowest being 1.81. As for cotton and
soybean it was 2.08 and 2.41, respectively. Also, El-Mezayyen (2001)
indicated that the S.W. diversity index for pests, beneficial and visitor
species in the sampled crops was the highest in alfalfa at Sebha (Libya)
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being 1.6641, 0.6129 and 0.8222 while, in the Egyptian clover at Kafr El-
Sheikh, it was the lower, being 0.6154, 0.5152 and 1.1480 and the number
of species were 14, 11 and 5 for alfalfa while, they were 13, 8 and 6 for the
Egyptian clover, respectively. Helal ef al/. (2003) indicated that diversity
indices were 2.8761 and 1.0983 for pestiferous and beneficial insects in it
85 k-105-2 and it TVU-12349 genotypes in the first season, respectively in
the second one, diversity indices were 1.4284 and 1.5616 for pests and
beneficial insects in 90 K-284-2 and it 833911 genotypes, respectively In
the current study, it was anticipated that the relative insect abundance of
species on onion plants may have an effect on diversity index values of
S.W. support such suggestion.
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Table {1): Seasonal fluctuations and distribution of mite specles in stored onlon from Menoufyls, during 2008/2007 {Aprit 2008-

Novembar 2007). _
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Cheylerd Cheple L iy (O )] 1033 1561 83 J0EE TR 3050 000 A MBI IS Y MM LTS an

Cheyletidee  Chepletns srudtuar (Schrank) 13 L6 N8 25 1 1156 900 LM 1360 1941 1) 1 HOE NN 1M MM

Actinedida Chey e Ol e leplieg {Shaw) .00 14 1733 0B 1200 OO 198 1006 3B3  1)M HS 42T N0 18T 115 a2

Cheyletidoe  Acropreifing docta (Berlese) 1M 1460 3 N TS 1500 L &M 150 UM 13D 1M 4B LTS AN WM

—— Stgmeeidue _SWymorsws gficowws {Sofimen B Geman) 000 480 103 801 W 48 B 190 49 jeie 1383 683  9.TY Abe 4

Mesa NI 149 4313 1337 5008 e (1.9

Laetapldne Biartsociws totseis (Bardese) 1483 4638 2083 HN DS 4151 4K %32 1 M N O I ILIE A e

G Ids Laclapld Andvolering tes {Bartess) &3 197 1000 2041 000 351% 000 O 233 1040 1M1 2597 1480 JLT4 0B eDe

Mucrochelides mmicedometicoe A J0% 1090 3716 1018 3110 LSB 067 T3 obBS 14 M J60E 3 175 3138

Mesn 309 119S 4133 &7 D0 688 1SR 1084 1266 4% M0 RTT 5199 %01 &M &M

Ganeral mesn 160.9% [3{%]] A8L2N 1N ELE (]} 366,64 148.78
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Tahle {2): Seasonal fluctuations and distribution of suborder Acarl in stored anlon from Menoufyls reglon during 2008 and 2007 seasons.

Aversge number of AcorVl kg of stored onton

Sub erder Sensous J008 Sevesms 2007 Toh!
L
Spting Semmer Antumn Winter Tent Spring Setmer Astemn Wiaver Totsl L]
* %
Mesn %  Moesn % Mo M wean M » Mean % Moas % Meosa % mesn

Acarbiids I90.65 TRII SOME3 TR MORES RS MR0D 2093 (217N M .40 TEIS AN nn A ner 12428 0r 1My TN g vy

% 1629 nn e wn 13.60 _anes nn L)

Actinedida 40377 193 013 1317 MOE 10 1150 AN YT LY $0.66 198 i ns an 1138 0 s ML MM ) s

% 14 “n nH &n e 047 1 YT
Commlda 3199 HAS 4233 &% LTS 658 1130 1054 12087 19 12.66 4% %01 L e Lr L% (1] 1y &% 1m  n
* N l‘V.II 11 1173 - 1888 pLY -] 4.3 .08
Totsl 24%.% 6.3 ma .00 152452 N Ly S66.64 14075 173,49 189.5
Mean % 17469 4005 3.6 244 1.5 "nn Jres AL

(eyseq eqes "3y o4 ) 59U LBV APV T
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Table (3): Mear number of insect pests, beneficlal insects and visltor insects sampled from the vegetative onlon crop during 2005/2006

and 2006/2007 18 at Kalr Ei-Shelkh and Menoufyia reglons.
Average number of recorded arihropods/1¢ plaaty
Kaflr Ei-Shelkh Menoulyls
Order Families Scleatific 100572006 100672007 Total % 2005/2006 20062007 Tout %
names Mean % Mean ) mesn Mean % _Meap ‘% mens
A, fwsect pesty
T.w.wmﬂrlpidu W tabaci (Lind) 40385 T EILE 1553 LS 7T 000 " 1158 TA4E 516y TS
Syrphldse Emerus amoeniis (Lotw) B1L.54 1510 47.69 18 6461 1416 103.07 1948 30.00 13 .53 19
Dipters Defla altlaria (Fonyeca) 84,61 10.11 615 168 p N R ¥ #%.91 .05 IS T.11 »y
Anthomylidae

Dipters

Mesn 40 71741 3NN 1188 45614 TATD S .24 436.93 897 445 MM
B. Benaeflcial nsectss
Coleopters  Staphyliuidiae Pacderus alfleril {Koch) 509 11s nn W08 482 13 5na 28.40 na 1732 414 1198
Coleopters  Coceluellidae Cydonta (chllomenes) Vicina nilotica (Muls) 4515 .12 3854 1.5 4184 2649 4.1 2611 13.00 1830 L AR AT ]
Coleopters Coccinellidne Cocrinell decimp R) 46.00 30.28 x1n 1680 4LIt 3403 4T.4 %D M.% . wn 3%61 MM
Cocleopiers Cocclnellldse Sceywns punctilium (Welse) 491 p 5 k] [ F 1) .62 b ¥ | 142 - . - . -
Dipters Syrphldae  Syrphus corolla (F.) 320 Ll 20.8% 1541 %4 1M M4 1913 1688 T 1M A
Neuroptera Cl dae Ch ria carnes (Sieph) 1.69 L1l 81 0.56 1.13 [ Nal 0.1} a3 156 44 0 o

Mesn 15088 IT 13508 2645 1519 1585) 18091 8.4 114,58 W WL 293
C. Vishior insects:
Hymenopter Apidae Apix mellifera (L.) 446 1837 wn 65.22 . a2 1.5 [ZF ¥} 123 0S8 18 ny
L Syrqhidlc Erstalis taenax (L) 1.23 11,63 1.13 M8 113 %60 046 15 034 30.44 050 2108
Dipters ‘

Mean .69 [ 1] .54 0.6% 461 0. .00 041 [yi 931 1M

Toial mean .87 i G848 T8 LLLN ] 3487
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e — Al Al 0 Sl 8 ge ¢ ball Ay Cigay dgaa
ma — Ay Y] Aaala — LG Llu ded 0 AT

JM@JMHMJiMMMb;iPM1 d}ma.n:edy ‘_).Lu
Laawngall 550 Sy (0 e} Juaall Daabiadl Adbadl Shan g JSYI 514l 26 jadd Zoaidh e 5 0l
e sl gidt 53 30y Aadlily 4y plall Sl jeaa SISy (Cloludl die) A giall Asdla iy
CaYee Yo b e uige b A dgially il DS A aia 3 Jeaill (5 il § gapall
s e Cpfliilacall IS Aasall DY L5 Jliey a V) Dbl Jpesd ae o ity oY e VYL
Ayl y Sy JEV) e Al Do gane SHAD apailly gl Al o 5 K LRY

So g ASYH e 91 VY i 6 G oo o V=Y 00 el (Dha Al il el
fh
Tyrophagus putrescentiae (Shrank), Rhizoghyphus echinopus (Fumouze & Robin).
Acarus siro (Lineaus), Cheyletus malaccensis (Oudemans), Cheyietus eneditus
(Schrank), Cheletomorpha lepidopterorum (Shaw), Acaropsellina docta (Berlese).

Stigmaeous africanus (Soliman & Gomaa), Blattisocius tarsalis (Berlese),
Androlealaps reticulates (Berlese) and Macrocheles muscadomesicae (Scopli).

a—ay B4 Acaridida, Actinedida and Gamasida : & Sy A8} (55 LD ZiaS o4&

gl Aues y Acaridida 45, ol Anls Acaridae 4 saaly e <55 leda gl ol BN

gl ot LD, Actinedida 45, <3l 405 Cheyletidae and Stigmaeidae L [ills 3 a5
.Gamasida a5 ) =il 4l Lealapidae and Macrochelidac :laa oble (Va6
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a3 g g el Jeadl b I a fapa SV A5 ) s o Rl a0 e 5
Y A0l 8 baelal A5 ) Caad Ziela Lk 2000 35 5ab 8 20l sl g

el el caealt (@ e a8 Sy SV 3a Al ol Caaa gl o
FEETRNPIAIE LA L NI PAR U SRR < [ > KPP JL 10 PRl [P I - Yy TR R e
IV gl 53l el 5 I e Tl g 1205 sy S 355 o 4l
Apy Dadl el V0 A0e LY VIR Y YA e Tl BYS SIS SO galt A Ly
i yiall Al (8 ) e dapalal y TuauisSY1y T JSYI

e ) Pl 3 giad y a2l 3 e byl s dguilly Ll 5 a1 Al e
Thripidae. - Sl ¥ o @i juad o plall o gl gl 0 s o5 o 4 a0 5 58
3= & Thysanoptera and Diptera :laa 5 yda 565 54 Syrphidae and Anthomyiidae
A ik feadll S iaia A Spenspal

Staphylinidae, :— COlee amy f pues Andlil S 2l o 153 20 20y B
Coleoptera, —a 4 s o5 ; 4200 [ Coccinellidae, Syrphidae and Chysopidae
aadlill o pladl e tl,;'l Auied 23y ey gl S Cpawsall IS 3 Diptera and Neuroptera
B0 0 kel e ae g an g S A 0l e pal) NS A e o SO, DD &y a0
Hymenoptera and i 5 doa 50id ; — Apidae and Syrphidae la e axm
A iall y Al i€ e DS A Diptera

A ablll o i sl y & piadl DU apuilly V,£49Y 0 VTEY £ ognl Y0 a8 2SS
PG gall 8V VY 80 g gl TV Al Z0K Ly JaV pangall 8 Juadl Sl e
A pial Aikie 8 g Tl UV b S Cpn b eadll S Aikaie A Aedl el y S anailly
¢ VYRR N eTRe ¢ YV Al pdally & pualdl Sl SOy YT s gl S
PRSP Ry VLN PRERPYT, [Pt | U RN 0 VN I PRS- B DR T AR
£ s o o 585 L Jind b Jumdl S0l ey

Vol. 14 (3), 2009 638



