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Abstract

The present investigation was carried out at Ismailia
Governorate during 2010 and 2011 seasons to evaluate the
seasonal activity of the parasitoids and predators associated with
the mealy aphid Hyalopterus pruni population.

During the study two parasitoid species belonging to
Aphidius colemani Viereck and Aphidius picipes (Nees) and six
predator species, Chrysoperla carnea Steph., Coccinella
undecimpunctata L. Aphidoletes aphidimyza Rond., Syrphus
corollae F. Cydonia vicinia nilotica Muls. and Scymnus interruptus
Goeze. were recorded.

The highest percentage of parasitism by the two parasitoids
were recorded on the half of May (48.11%), during 2010, while in
the second season 2011 was recorded in the last week of May
(51.56%) with on average percentage of parasitism 20.77 and
18.03% during the two successive seasons respectively.

Laboratory experiments were carried out to study some
biological aspects of the main natural ememies associated with the
mealy aphid. The obtained results indicated that the developmental
period as well as adult longevity of the parasitoid A. colemani was
affected by temperature and food. However, the developmental
period decrease as temperature increase. Total developmental
periods of A. colemani ranged between 9.2-37.37 days, also the
longevity was affected by temperature and food for A. colemani.
Studying the behavior of the same parasitoid at varying host
densities showed a decrease of leaf — arrival times and host arrival
times with increasing of host density but number of stings and
number of mummies increased with increase of host density.
Statistical analysis showed that temperature and relative humidity
were significant with some insects and insignificant with the others.
Key words: Hyalopterus pruni, Predators, Parasitoids , Biology.

INTRODUCTION

Aphid ins‘ects are among the most injurious pests attacking fruit trees.
Damage caused by aphids is mainly due to feeding on the plant — sap causing direct
injury to the trees. Aphids are also known to transmit virus diseases to the plants
(Ismail ef al,, 1991).
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The uwze of insecticides in controlling aphids, generally, leads o many
prablerns nok only increasing resistant strains of aphids to these chemical substances,
but alsae it induction of pollution o man and benelicial insects such as bees and ather
pollinators, insect parasitoids and predators (El-Maghraby , 1993).
The retationships between aphids and their natural enemies have drawn the
attenticnt of many investigators in Egypt {El-Maghraby 1993 and All , 2008).
Therefore the aim of this investigation is to study
1.The seasonal abundance of aphid and their parasitoids and predators on peach
trees In [smailia Governgrate, EgQypt.

2.Biology and behavior of Aphidivs codernand on peach trees .

3.Effact of certain climatic fadlors on the population density of aphid and their
associalad predaors and parasitoids al Ismailia Governgrate, Egypt,

MATERIALS AND METHODS

1.Estimation of the role of natural enemies on A prisn/ population in the
field:

This work was carried out at Ismailia Governorate , Egypt during 2010 and
2011 seasens. An area of leddan was selected at Ismailia Governorate, This arcs
received all normal recoimimended agricultural practices, except  absence of any
chemical insecticidal treatment. Sampling staded in ‘the first week of March.
Inspections continued Ll the Mirst week of July and last week of June in the bwo
seasons respectively, for peach trees. ‘kr"'.fne-.a'-lr:h‘r sampling of &0 infesting leaves (12
leaves x 5 frees) wére randoimly collected kept in paper bag and transferred to the
labaratory. The numbers of Hyadoplerus prid (nymphs and adults) were recorded for
each sample, Meanwhile, the numbers of predators associated with aphid were also
recorded. To estimation of parasitism rates, last aphid individuals were fed on their
host plant and kept in Pelri dishes {50 aphid individuals / Petri- dish} until formation
of mummies. The mummies were isolated and kept in small glass tubes wntif
emergence of adult parasitoids. Adult  emerged from mummies, were cassified,
counted and their percentages were also calculated. Emerged parasitoids were
mounted and identified at the Biological Control Department, ARC, Giza, Egypt.
ﬁercentage of parasitisin was calculated as imonthly means acconding ko Ferrell and
Stufkens [1990). Daily records of both minimum and maxiinum temperatures along
with relative humidity throughout the btwo seasons were ohtained from  the
Agrometereglogical Station at Ismailia region, Correlation between weekly average
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numbers of & prund {parasitoids & predators) and corresponding weekly means of

temperature and refative humidity were estimated.

2.Biology:
2.1.Life cycle of Aphidius colemani an H. preni;

A laboralory culture of the aphid, 4 proad was maintained under laborakory
conditions. The aphid was reared on caged young seedling of its host (peach
seediing) or on detached young leaves sef flat on the bottom of clear plastic Jar. The
Jar inverted so that the aphids fed in a natural position on the under surface of the
leaf and change the Icaf daily. A laboratory culture of the parasitoid, A codnani
started with mummies oblained from the field — Mummified aphid were placed singly
in small glass Lubes until the emengence of adult parasitoids which were fed on sugar
solution {concentration 50%). To determine the durations of different immature
stages of the parasitoid on the nymphs of X gawsd nymphs were confined with the
parasitoid for 2-a hours. Thirty nympths of parasitized host aphids were daily dissected
to determine the developmental rate of different immature stages of the parasitoid.
2.2 Fffect of temperature and food supply on the adult longevity of the

parasitoid A.codemani

Forty mated females and forty males of the parasitoid species were obtained
from the laboratory culture (12 hours) after adult emergence. Each individuat was
confined in a small glass tube (9 % 2 em). The fernales and males of the parasito:ds
were divided into four aroups, each of tea replicates, groug (I} starved Females and
males, group {11} both sexes were supplied daily with 10% sugar solution and kepl al
mom temperature (23°C), group (I1I) adult female and males alsc starved and
group {1V was supplied daily with 10% sugar solution but kept in refrigerator at 99C,
21.Z2.Behavior of the parasitoid A. cofemani at varying host densities:

Aphicius colemani on varying host densities 30, 60, 50 | 120 and 150 nymphs
of the aphid & prosd (mostly 3™ instars) on leaves of peach plant, were placed
separately in Petri- dishes lned with moistened filter paper. Freshly emerged to 12 h.
old molted parasitoid females, fully fed with 50% honey solution were gently
introdoced inko each Petri — dish, The Petrd dishes were covered with glass plates.

The behaviar of the parasitaid was observed for 30 min and recorded, 1 — the
period between introduction of the female and her first contact with the food plant,
leaf {leaf — arrival time) and host (host- arrival dme), Z- number of oviposition (Mo,
of stings) and 3-No. of results mummies. The experiment was periormed five limes.
All experiments were statistically analyzed using ANOWA, and the means were
separated using Dancan's Multiple Ranée Test (Conort Software, 2004).
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2.4, Effect of certain climatic factors on the population density of aphid and
their associated predatnrs and parasitoids at Ismallia Govermorate |
Egypt:

Oaily records of minimum and maximum temperature along with relative
humidities were oblained from the Agrometeorplogical station at Ismailia region
during 2010 and 2011, The relationship between the biweekly total number of aphid
individuals and the corresponding biweekly means of minimum and maximum
temperatures and relative humidity were recorded. The simple correlation and
multipie partial regression were calculated acaording to (Co Hort Software, 2004).

RESULTS AND OISCUSSION

a. Seasonal abundance of A provy lllustrated population in response to
their associated predators.
The data in Figs. {1 & 2% showed that the population of A grosfd and
associated predators throughout the two seasons of study.
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The aphid population reach its maximum biweekly total numbers in April
{1031 individoals /60 leaves), in 2010 and {1687 individuals / &0 leaves) in March
during 2011, Thie pest population decreased sharply at the end of each season {124 &
134 individuals) in July 2010 and June 2011. The seasonal mean numbers of A prind
fper 60 leaves} were , B51.86 (124-1031) and 754.75 (134-1687) individuals, in
spascns, 2010 and 2011, respectively, showing 2 total mean of 703.31 {124-1687)
individuals/ 60 leaves for the two seasons (Figs. 1 and 20

The population density and life cycle of M pref was investigaled in Egypt, Ly
some ogther (El-Kady ef =¢, 1970). On the other hand [brahim and Afifi (1954 showed
that the weekly mean number of heally and parasitized aphid/ leal appeared on the
peach trees from February to October 1993 . Similarly, the peach aphid H. prury was
recorded as major pest attacking  peach trees, three peaks of activity in 2001, bwo
peaks in 2002 in Egypt by Ismail ef a/, 1586 & 1991 and Ali 2008.
bh. Seasonal abundance of aphidophagous species and apbid, M. pruni

population:

Table {1) shaw the numbers of common predators associated with &, prursfon
peach trees, The insect predators belonged to four insect arders, larvae of Ch, carmea
Steph. {Neuroptera: Chrysapidae), adults & larvae of £ videcimpunctata L., O vicing
afatica, 5 ftermupdus (Coleoptera: Coccinellidae), adults B farvae  of Aphidololcs
apivgimyza {Diptera: Cecidomyiidae) and Sproftus corpfae (Diptera: Syrphidae). True
spiders  {unigentified species), were also recorded during the stugdy., The total
nurmbers and ucchrrence percentages of these species were O carmea (11
individuals = B.B0% and 14 individuals = 16.28%), O wadecinounctata {13
individuals = 10.90%} and 10 individuals = 11.63%), A. amhadimyza (55 individuals =
44.0% and 19 individuals = 22.05%), 5 comdse {10 individuals = 8.0% and 11
individuals = 12.79%)} ¢ wicing niotica (16 individuals = 12.8% and 21 individuals =
24.42%) and 5. terruptus (7 individuals = 5.60% and 4 individuals = 4.65%). While
frue spicer (13 individuals = 10.4%) and 7 individuals = B.14%} in the two seasons,
respectively {Table 1).
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Table 1, Total collecled numbers {AY and ocourrence percentage (B) of predaceous

_ species associated with /. prusf during 2010 and 2011 seasans.

Tnsect predators EDIIU —L
A B A B
Aphidoleres apivwdinyza Rond. 55 44.5 19 22.09
 Cydoika Wicind fiotica Muls. 15 12.8 21 2442
Covcinelia undecimpunctata L, 13 10.4 10 11.63
True spiders 13 10.4 7 - B.14
Chrysoperiz camed {Steph.) 11 8.8 14 16,28
 Syrpius corofiag F. 0 8.0 11 12,73
| Scymitus interruus Gosze. 7 2.6 4 465
Total 125 100 86 100

[A) Total mimber pradators

{B) S Qccurrend

Alallan er af (2004) stated that, the aphidophagous coccinellids  were of

particular ynportance and usually play an impertant natural role in regulating and Jfor

suppressing the populations of their potential preys  principally aphid species. Boraei

ef 3l {2005 found that, clrysopid and coccinellid beetles were among the cominon

predators in most Egyptian field crops.
C. Rake of parasitization:

Table {2} show that Ywo primary parasitoid species, Aphidiis colanany Wier

and Agfnetius picipes (Mees) were recorded, the percentages of parasitism ranged

from 5.654% to 48,1 1% during the first

ceason and Trmom 2.90% o 51.56% during the second season. In the firsk season

2010, the parcentage of parasitisin started by 7.81% in the second week of April and

it increased until reach the peak of 48.11% in the second week of May, In the second

season 2011 , the percentage of parasitism started by 2.90% in the fourth week of

March and it increased until reached the peak of 51.56% in the fourth week of May.

Total means of parasitisin rate of 4. cofemany and A, picipes together were
20.77 and 18.03% during 2010 and 2011 seasons, respeclively, The primary

parasitoid A. codemani was the most dominant species with mean relabive  densities
{74.83 and 79.77%) during Lhe two seasons, respectively, Meanwhile, the mean

relative densities of primary parasitoid. A, gidees were 10,88 and 7.73%, respectively

{Table 2}.



Table 2, Percentage of parasitism on A gy on peach trees during 2010 ang 2011 seasons ak [smailig Sovernorate , Egypt.

Sampling No. of Mo, of parasitoid aphids Total Emerged parasitoids Total Weather factors
dates dissected A B Total parasitism Mg, RD%  Mo. RD% Max. 2 Min.eC Mean R.H
~aphid o

15.4.2010 B32 19 26 65 7.61 46 100 0 o 46 32.1 20.4 57.5
30 1031 163 124 287 28.05 187 90.74 20 966 207 32.7 21.2 C&.0
15.5 o049 301 195 495 48,11 336 7551 109 24.49 445 36.4 23.13 57.4
30 1023 205 129 334 35.95 213 7527 70 24.73 283 34.7 24.19 60.8
14.6 419 41 38 70 18.85 43 B2.65 g 1731 52 37.6 2673 60.13
29 230 ) 5 13 5.65 10 100 D 0 10 39.7 28.4 60.5
14.7,2010 124 0 D 0 0 0 0 0 0 0 374 29,3 65.7
Mean 651.86 107.28 7385 182.0  20.77 11928 74.83 2917 10.BS 149.0

15.3.2011 983 D 0 0 0 0 o 0 0 0 23.4 16.2 55.5
30 1687 0 49 43 2.90 34 100 D 0 34 24.8 16.2 56.0
14.4 833 59 45 104 11.65 68 8193 15 18.07 83 26.4 15.9 58.0
29 9649 90 66 156 16.18 108 B1.82 24 1818 132 23.5 17.6 61.3
14.5 862 149 139 288 3341 209 S0.BF 21 9,13 230 29.4 17.6 60.7
29.5 192 52 97 99 51.56 66  B3.54 13 1646 79 31.6 19.3 59.8
13.6 134 18 13 P 23.R8 23 100 0 0 23 35.5 23.7 59.1
28.6,2011 323 g & 15 4.64 11 100 4] 0 11 34.5 21.3 59.5
Mean 757.75 4725 45,62 9287 1803 8487 7977 912 773 740

A= Mo, ol mymimified host counted a1 1he dake of inspection

E= Mg, of muririified hesl counted during {he |aboratory roanng

N= Wumber

RD= Relative density

R Y
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The presenl results agree with those of Ibrahim and AR [1994) and Al
(2008) who recorded A. colemarnd and A, piopers as parasitoids on mealy aphid A,
grieaf i Egypt. Also, Ibrahim and Affi [1994) showed that percentage of parasitism
reached 32,4 and 29.3% respectively.
2.Biological studies:

2.1. Life cycle of A. codemani on H. prund :

Results in Table {3} showed that the temperature played an important role
on the developmental period of A codemany on A, groni Generally, developmental
periods of different stages of parasitoid 4. cofernand shortened as the femperaturs
increased  from 5 10 30°C. AL 9°C the incubation period of egg averaged B.OB days.
Larval period averaged 12.61 days and pupal stage reconded 15.68 days, The total
developinental period of the parasitoid A. cosermany lasted 37.37 days.

At 23%C the incubation period of eggs, larval and pupal stages of A. cokemany
averaged of 2.76, 508 and 4.99 days | respectively, The total awerages for
developrment period of the parasitoid recorded 12,78 days. At 30°C | the incubation
perind of eggs |, larval and pupal stages of the same parasitoid averaged of 2.33, 3.34
and 3.53 days, respectively. The lotal averages for development period of the
parasiteid recorded 9.2 days, However, Tbrahim {1987} in Egypt, investigated the
devejopmental period of A uzbekistanius and found that the twotal developrent
period of the parasite increased as temperature decreased, Also, Saleh (2000) showed
that the totai developmental perind of Aahidius sp. lasted for 10-15 days with an
average of 13.85 + (.29 {at 21.7°C) when reared on 5. 2verne.
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Table 3. Developiniental periods of immature stages ard longavity adulks (in days) of
the parasitoid Agivdfus cosernay Viereck  on Aydiopterus prin) infesting

peach trees at 9, 23 and 30°C ak 55 +5%

Temp “C Stage Duration meant Longewiky Male
5.E fermale

gac Eqgg 8.068°_ +0.98 9.82+0.39 6.73+0.42
Larva 13.6" +0.78
Fupa 15.68% +0.63
Total {eag ~ adult) 37.37 +0.34

23u Egg 2.76° +0.26 3.95+0.53 2.34+0.499
Larva 5.08"% +0.54
Fupa 4.94° +0.38
Total {eqg —adult)  12.78° +0.71

3050 Egq 2.33" +0.15 2.69+0.61 1.7240.35
Larva 3.34 5 40,26
Pupa 3537 +G.19
Tetal {egg — adult) 9.20° +0.32

My

2.2. Effect of temperature and food supply on longevity of A, colemani:

As shown in Table (4], the adult longevity of starved lemales was longer than
that of starved males when both were kept at room temperature of 23°C (Group 1).
Alss, the lemale lived longer than male when fed at room temperature (Group 11D,
meanwhile, starved or fed Temakes lived, longer thair males kept in the refrigerator al
9 (Group III) .G the gther hand, Stary {1970} reparted that the adult life span of
parasitoids were affected by many factors such as temperaturs, humidity, food and
presence or absence of hosts. The obtained results are generally in agreement wilh
those obtained by (Saleh, 2000 & 2008).

Table 4. Effect of temperature and food supply on the longevity of A codenan

emerged from . priil

Adult longeyiby in days

N Tamnp. Male
Group Treatment Fenale Mean + S5.E Mean + SE
Range
Range
1 - 23 2-5 3.8940.34 1-3 2.3174+0.21
11 + 23 3-7 6.05°40.29 2-5 3.53°40. 23
I - g 6-11 9.61%+0.47 4-7 6.27°40.27
v + g 9-17 13.35%+0.62 4-10  8.54°+0.46
-Unfed + Supplied with sugar solution

2.3.Behavior of the parasitoid A. cofemani at varying host densibdes:
As shown in Table (5, leaf — arrival and host- arrival times {host ~ searching

time are measures of the attractive potency of the semio- chemicals emitted by the
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food plants and the hosts (Brown et af 1970). Leaf ~ arrival time and hosl arrival
Limz decreased with increasing host density. The increased number of oviposition and
number of mummies with increase of host density might be due 1o increased
concentration of the kairomones which enhance the activity of the parasitoid {Saleh,
2004) and increased surface area of contact of the hasts {Saleh, 2008).

Table 5. Behavior of the parasitoid Aphidius colemany on peach at warying

Hyatopterus prurnk densities

Host Leal —arrival  Hosk -arrival  First sting NG, of sting Ho. of
densily  bme [(min.y  time (min.}  Hme {min.)  {owipositiond  mummies
30 8.41°+0.28  B47'+0.23 7.99°+0.53  8.0°+0.41 S.0"-0.40
&0 593"+0.41  £35°+0.29 14.63%+0456 3654132  12.25°+1.11
a0 2.39°40.21 3894031 1695°+0.55 46,754 1.55 [3.50"+0.65
120 1.90°40.09  2.10"+0.11  20.32°+0.38 65.25°+2.29 15 75°40.B5
150 1.05940.23 L.09°40.20 23.19%+0.20 76.25°13.09 20.25°+0.86
F test - *k *e 4
L.5.0.0.05 0.8022 0.7018 1.3554 5.8405 24380

2.4, Effect of certain climatic factors on the population density of aphid and
their associated predators apd parasitoids at Ismailia Governcrate,
Eqypt.

Pesults in Table {6) showed the values of correlation coefficient of the
refation among temperature, relative bumidity and the population density of & ook,
some predators and  parasitoids during 2010 and 2011, Maximum temperature
parameters indicated highly negathwe significant effect on the population density
Apfudivs  cosemand and significant negative effect on the population  density of &
orumd, A, gohidinyza, 5. coroffae and A, gicipes, while |, positive  significant effect on the
population density of & woina rvafica and S interrupits w Lhe first season 2010, Alsc
maximum temperature indicated negalive significant effect on 4. aphidimpza  and
showed positive effect on  the population dencity of & dbarrupius, On the  other

hand minimum



Table 6. Simple correlation coefficient values between temperature relative humidity and the total numbers of A pvwr and some predators

and parasitoids in Ismailia region during 2010 and 2011 seasons.

Aphid Frefators Faras/tilds
Weather factors Hy@ioplierus O, carnag L u@n}punﬁafa A, ADNTYIE  SPDOUS Ly, Wong TCYITIILS T AChidirs
Py Tl confae nifoliea ORI SOHEman: LHETES
2010
Com(r+ 5.E] 07005 -0.4111 0 20491 -, 692 0 -(17G34 0.a801 62485 -1 B0 -1, 562
] +0._3568 ;t[l]l4558 +0..4559 40,3605 +0.3553 +0,4385 +0.3913 +0.8270 +0.4309
fa. *C Slope (B} -121.7931 -0 5R34 1.3074 -(1.5H8 {1.4052 T.&h11 TLABLE -50.4366 -4,6539
p 62 .;EIE'.EH + 05?5245 +[}N?£BQ ] .;3?4 iﬂl.%ﬂqu +D.§{J3E! + D.E{JEE +1 3£ E?H + 3.’2565
Corr{r+ SE} -0.9212 -0 4964 0,4475 -(hel38 ~0.8141 Q. 7055 1,2491 -LEF TR -04989
. i 41,1945 +0.431 +EII_.4BD4 +0.3907 +0.2903 +0.3544 404785 +11.23%4 +0.4373
Mir, B¢ Slope {b) T2 1000 ~0.5185 1111 -L.7630 “1.3575 LTI .20 -48,1952 -4, 2901
p i25§3834 iD.iSBE +DN5§|EIE -_I-_1.1L=E|48 . iﬂ.*lg?S +[}.§?19 iDﬁISIIB 113.*1453 ia.gliﬁ
Corr {r£ %.E]  -0.9411 -0 5613 0./004 -0.4524 -0, 7387 0.4515 00723 -3, 4440 -0.4694
) +0. 1687 +0.4L138 +0.3568 +0.4837 +0.3368 +0.4481 40, [MOHE 0.2966 +0.4441
Mean R.H.  Slope {b) =25 3. 8004 S48 154960 =1.4541 S50 T, AAq0 -0, G 7 -HY9. 2068 ~8.2211
B 145,&1?4{1 iﬂ.§?93 +0.E13H iz.rﬁns iU.EDU@ iD.h?SEE iDNSE?Bl 133,:1251 -_l—,x.g‘tﬂl
1011

Corr (r+ S.E}  -0,4291 -0.4.2549 -[, 194 -0.5459¢ 0.2 152 0, 058 0.4898 0.1374 1.4,/94
. +0.2687 +0 3685 +0.4007 +h3411 +0.3947 +0.4059 +0.3559 40,4043 +0.4069

Max. °C Slope (B) -55.501¢ ~Ih2863 ~1.074H ~0.51H9 0.0240 T.0B17 T.1631 19166 TL1GB
+47 aHl9 40,2454 20,1527 +0.3224 +0,1371 +0.3132 +0.1149 +5.6388 +0 8595

P N M5 HS * W5 N5 * MY k)

Com(r+ 5.E)  -0.0374 -1.4014 -, A5kt -CI.E;I?E -0.0756 -,1103 0.led5 -[1.7437 0333
i .3442 +0.373% +0.3818 +0.2417 +0.4071 +0. 4058 +0.38002 +11,.358% +0.3648
Min. =C Slope [(0) -T9. 12449 “h41495 “1.2120 “OHLld L HOY 111335 T, 1905 =5,5440 SL.3d
+69. 8761 +0.3907 +0,2284 +0.5068 +0.2197 +0.4913 X0.1982 +9.6651 +1.4279

P * b3 NS * N5 M5 E] ME MS
Corr{r+ 5.E) -0.0912 -0.5441 1.1949 =-0.5055 08137 03,5004 02073 0,630H 0.6965
+0.4065 +0.3423 +0.3901 F0.3522 +0.2373 41,3535 40,3993 03167 +0.292%
Mean R.H.  Slape {b) -24.6474 -], 7578 0.2347 -.9924 0.5844 08001 0.1441 204851 14265
+108.7871 104758 +0.3104 +0.6951 +0.1704 +0.5693 +0.2776 +10.2972 +1.4410

P NS * NG * £ * M5 ¥ *
M.5.= Kon significan] ¥ Slgreficand *t Highly significam
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temperature parameters induced highly significant negative correlations, (-0.9212 **
and -0.8141**} on the population density of A. prun/ and S. coroflae and also negative
significant effect on the population density of Ch. camea, A. aphidimyza , A. colemani
and Aphidius picipes but, showed positive significant on the population density of C
vicina nilotica in 2010 season, while in 2011 season, the minimum temperature induced
negative significant effect (-0.5378* and -0.5473*) on the population density of H. pruni
and A. apfidimyza respectively. Mean while, the mean relative humidity induced highly
significant negative correlations , (-0.9413**) on the population density of A pruni in
2010 and showed highly significant positive effect (0.8137**) on the population density
of S. corollae in 2011. On the other hand, the mean relative humidity indicated
significant negative correlation (-0.5613*, -0.7387*, -0.8049* and -0.4694*) on the
population density of Ch. camea , S. corollae, A. colemani and A. picipes and showed
significant positive correlation (0.7004*) on the population density of C
undecimpunctata 'in 2010, mean while in the second season 2011, the mean relative
humidity showed significant positive correlation (0.5004*, 0.6308* and 0.6965*) on the
population density of C. wicina nifotica, A. cofemani and A. picipes, while, induced
significant negative correlation (-0.5451* and -0.5056*} on the population density of
Ch. carnea and A, aphidimyza.

Results in Table (7) showed the values of the correlation coefficient of relation
between some parasitoids and predators and the population density of 4 prun/ during
the two seasons. The parasitoid, A. colerman/ showed highly positive significant
(0.8646**) and showed positive significant on the population density of A. picipes in
2010 season. Also, the two predator Ch. camea and S coroliae showed positive
significant correlation and induced negative significant correlation on the population
density of C. undecimpunctata and C vicina nilotica in 2010 seasons. Meanwhile, the
two predators, Ch. carnea and C. undecimpunciala showed positive significant effect
on the population density of 4. prun/ in the second season 2011. Data in Table (8)
showed the numerical relation among temperature, relative humidity and population
density of 4. pruni, some predators and parasitoids during two seasons at Ismailia
region.
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Table 7, Correlation coefficient between A, grurd and some parasitoids and predators

in Ismaflia region during 2010 and 2011 seasons.

210 2011
Specier Natural enemies Corr{r) + Stop(b} P Corr(r)+ Slop (b} P
5.E. 5.E
Farasiloids
Aphidies colemany 0.8645 Q.3581 **  (.3315 0.0904 N3
+0.2513 +0,1040 +0,3851 +0.04649
A Droipes 0.4594 0.030% * 3.2541 (Q.0047 WS
+0.4447  +0.2944 40398 +{LDO73
Fredators
% Ch. carmeg 0.5162 0.0041 * 0.7712 0.0039 *
i +0.4282  L0.0034 10,2599 +0.0013
T C -0.49%9 00042 = 0.4985 00015 ¥
undacinpunctata 04336 +0.0037 +0.3539  +0.0010 '
S.roroiiae 0.7648 0.0025 * 0.2065 5.4937 NG
+0.3222  +0L0010 +0.3994  +0.0011
Cygonad vicnavar 06245 00045 * 0.0853 50864 NS
niotics +0.2857  +0.0011 +0.49068  +0.0024
N.5.= Non significant  * Significant #=* Highly significant

The maximum lemperature showed signiffcant positive effect on  the
population density of A prund Ch camea , A. aphidimyza , 5 orodae and A
cofemani (R* =0.6333*, 0.5006%,0.6665*, 0.4976* and 0.80135*) respectively in the
first seasen, while it was (R‘=0.5318+%, 0.6059* 0.6152* and 0.6673*) on the
population density of A prev S covodae, A, aodemand and A. picipes respectively, in

the second seascon.



Table 8. Numerical relation between temperature , relative humidity and the total numbers of H. pruni and some predators and parasitoids in

Ismailia region during 2010 and 2011 seasons.

Weather H. on, . A. apiRdimyza 5 Cydoniz Soyminus A. A,
factors pre carned _undecimpunciata cxoiige vinns ndotica  interruptus codemant slinjxl=ly
Season 2010
Max. Temp 0.6333* 0.5006% {.1911 R 0.4976* 02914 0.4003 08013+ 0.2766
Min. Temp.  0.8493** 0.2484 0.4533* 0.43036 0.6038+ 0.7554* 0.3108 0.3096* + 0.2559
Mean R.H, 0.6833+ 0.3619 0.5275% 0.0652 0.6107* 0.2344 0.0148 06524~ 0.2536
Seasgn 2011
Max. Temp 0.5318* 0.1949 0.4079 0.3034 0.6055%* 0.4467 0.2399 0.6152* 0.6673*
Min. Temp. 0.3246 0.7686 0.202% 04912~ 0.4238 0.3271 0.3906 0.2234 0.3244
Mean F.H. 0.0830 0.3280 0.1607 0.2820 0,8416%* 0.2517 0.3031 0.1869 0.5852*
MN.5.= Non significant  * Signilicant ** Highly significant
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On the other hand, the minimom temperature showed highly significant positive
effect (R =0.8453* and 0.8996**) on the population density of 4 pruey and A
coiemani and showed significant effect pesitive in the population density of O
unerinouiata, 5 corofiee and O wiohe adolica in 2010 season and also slwowed
significant positive on the population deosity of A. apfadimeza in 2011, Mean while  the
mean refative humidity showed significant positive effect on Lhe population density of
H oprunt O undecmpundalta, 5 corodize and A colernand in 2010 season, while

showed highly significant positive effect on the population density 5 corofas
(R“=0.B416**} and significant positive effect on the population density af A. picipes
(R*=0,5892%) in 2011 season Table (8). The obtain results are generally in agreement

with those obtained by (Saleh , 2000 and Ali, 2008),
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