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Abstract

The current study was carried out at both laboratory
and experimental farm of Sakha Agric. Res. Station, Kafr
El-Sheikh Governorate during two successive seasons
2003/2004 and 2004/2005 (summer, nili and winter
Plantations), to survey and investigate population
fluctuations of parasitoics of the green peach aphid, Myzus
persicae (Sulzer) attacking squash (Cucurbita pepo L.)
plantaticn. Also, adverse effects of insecticidal applications
on parasitoid populations were considered. Three solitary
hymenopterous parasitoids were detected, i.e. Diarefiella
rapae Mclntosh, Aphidius matricariae Haliday and Aphidius
colemant Viereck. Percentage of parasitism by 0. rapae
was higher than those of A. matricaria and A. colemani, In
the summer squash plantation, the parasitism by the first
parasitoid ranged 8.80-6.57%, the second parasitoid 1.06-
1.35% and the third one ranged 0.73-0.72%, respectively.
Corresponding values of nili plantation were 7.29-7.31,
0.82-0.65% and 0.42-0.44%. In winter plantation,
parasitism by 0. rapae greatly exceeded those of A
matricariae and A. colemani, 12.18-3.30%, 3.21-1.65%
and 1.28-1.65%, respectively. Population fluctuation of
total parasitism in untreated plots of summer plantation
ranged 4.39-18.80 and 2.65-17.00 in 2003 and 2004
seasons, respectively. The corresponding values in treated
piots were 1.13-13.42 and 3.23-26.67%. In nili plantation,
total parasitism was the lowest on September and the
highest during November and December. In winter
plantation, parasitism in 2004, was relatively low during
the last week of January and second week of March but
high during the second week of February. In 2005, the
lowest values were obtained on early January and by mid-
February, while the parasitoids were totally absent at last
week of February and second week of March. It was found
that spraying squash plantation by Marshal (200 g/100 L
of water) negatively affected the parasitoid population.
They were reduced by 34.66, 37.75 and 47.81% in
summer, nili and winter plantations, respectively in
2003/2004 season. The corresponding reduction values in
2004/2005 were 13.79, 16.67 and 31.68%. Accordingly,
insecticides should be avoided, or wisely applied.

Key words: Cucurbita pepo, Myzus persica, parasitoids,
population fluctuations, adverse effect of insecticides.



594 SURVEY AND POPULATION FLUCTUATIONS OF PARASITOIDS OF THE GREEN PEACH
APHID, MYZUS PERSICAE (SULZER) ATTACKING SQUASH PLANTATIONS AND
ADVERSE EFFECTS OF INSECTICIDE APPLICATIONS ON IT

INTRODUCTION

Vegetables are very important crops, particularty they have rich minerals and
vitamins, which are needed for human nutrition. Cucurbits are commonly planted in
Egypt all the year round, where squash is an important crop of them.

Climatic conditions that are favourable for cultivating squash during three
plantations (summer, nili and winter) help the insects to reproduce and build up
population. Accordingly, squash plantations are subjected to numerous insect
infestations, mainly homopterous insects. These pests, with their piercing-sucking
mouth parts impair squash plants directly by sapping plant juices, and indirectly by
transmitting viral diseases (Abdel-Kareim, 1980; El-Zohairy ef a/, 1989; Afsah, 1993
and Kassem, 1996). Whiteflies, aphids and jassids are the most insect species
encountered from squash plantations (Nor EI-Din, 1984, EI-Gindy, 1997 and Kassem,
2002).

Aphids are the most important pest insects in the agriculture of the
temperature climatic zones (Minks and Harrewija, 1987). Aphids may damage a crop
directly through feeding on the phloem, indirectly through the production of
honeydew which covers the leaves and fruits, and, most importantly, through the
transmission of viruses (Straub and Boothroyed 1980 and Hegab ef &/, 1985 &
1988).

Important aphid species that transmit vegetable virus diseases are Aphis
gossyvpii and M. persicae (Man Steenis, 1995). M. persicae and A. gosspii attack a
wide range of host plants (Guenaoui and Chaabane, 1991; Hurni and Stadler, 1993)
and have a high rate of reproduction. Parasitoids of the genus Aphidius have been
used against these aphids more or less successfully for mare than 20 years (Polgar,
1987 and Shijko, 1989). All members of the genus Aphidius only parasitize species of
aphids; they are solitary, endophagous parasitoids (Viggiani, 1984). These
beneficials, above all A. matricarize and A. colemani are mass produced by different
companies in Europe and North America (Fernandez and Nentwing, 1997). The
biclegical control remains a very essential component in insect pest management.
This is specially recommended in vegetable plantations, because crops are most
likely used as fresh food or after simple cooking. Natural enemies of aphids have
been applied on a large scale and growers consider it a more reliable method than

chemical control. The positive spineff is reduced environmental pollution, a healthier
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work environment for growers and appreciation of residue-poor of free products by
consumers. It is anticipated that biological control of aphid pests with aphelinid
parasitoids will strongly increase in the near feature (Van Steenis, 1995). This work
was conducted, therefore to survey parasitoids of the green peach aphid, M. persicae
attacking squash plantation, studying population fluctuations, and adverse effects of

insecticide applications on it.

MATERIALS AND METHODS

The present investigation was carried out at both of laboratory and the
experimental farm of Sakha Agric. Res. Station, Kafr El-Sheikh Governorate for two
successive years, 2003/2004 and 2004/2005. Field experiments were carried out
during the three squash plantations, summer, nili and winter. All norma! cuftural
practices were followed as recommended except insecticidal applications. Weekly
sample of 10 squash leaves infested with M. persicae individuals were picked up, pot
in paper bag and transferred to the laboratory for detecting parasitoids, and
monitoring their population fluctuations. Portions of leaves having aphid individuals
were counted and kept into petri dishes provided with cotton piece saturated by
water for the emergence of parasitoids. The petri dishes were daily observed, and
the formed aphid mummies were collected, counted and kept into vials till the
emergence of adult parasitoids. The emerging parasitoids were mounted on glass
slides using Hoyer's medium. Parasitoids specimens were identified in the Biological
Control Research Department, Plant Protection Research Institute, Giza, Egypt. In
addition, percentage of parasitism was caiculated by dividing number of emerging
parasitoids by number of aphid. The population fluctuation of parasitism was
assigned throughout the study period.

During the period of study, the squash plantations were usually sprayed by
Marshal 25% WP to control aphids and whiteflies. So, the effect of such spray on
parasitoid populations was considered. Samples of squash leaves treated and
untreated with the abovementioned insecticide were collected to find out
percentages of parasitism. A comparison was held between the two sampies to find
out the adverse effect of such chemical spray on parasitism.
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RESULTS AND DISCUSSION

1. Survey of parasitoids

Samples of squash leaves infested with M. persicae were collected from
summer, nili and winter plantations to find out whether this insect pest is parasitized
or not. The survey was carried out for two successive years, 2003/2004 and
2004/2005 at Kafr El-Sheikh regicn. Only three parasitoids have emerged from aphid
M. persicae throughout the whole period of study. The three hymenopterous
parasitoids encountered are: Diaretiellz rapae MclIntosh, Aphidius matricariae Haliday
and Aphidius colemani Viereck, both of them are internal parasitoids. Horn (1988), in
USA surveyed D. rapae as a parasitoid of Brevicoryne brassicae and M. persicae.
Neuenschwander et &/ (1989), in North America reported that M persicac was
parasitized by A. matricarize and A. cofernaniReed et al. (1995) in USA found that 2.
rapae s a parasitoid of several aphid species, including M. persicae and B. brassicae
infesting squash and cabbage respectively. Fernandez and Nentwing (1997) in
Switzerland, used the aphid parasitoid, A. coleman/ in greenhouse to control M.
persicae and A. gossypi. Megahed (2000} in Egypt, surveyed D. rapae A.
matricariae and A. colemani as parasitoids on M. persicae and A. gossypi on squash

and weeds.

2. Population fluctuations of parasitoids under investigations

Data in Tables (1, 2 and 3) declared population fluctuations and percentage
of parasitism of the three parasitoids, 0. rapae, A. matricariae and A. colemani in
summer, nili and winter squash plantations. In addition, parasitism status of the
three parasitoids on M. persicae was compared in the squash plants, treated and
untreated with a conventional insecticide. Parasitism of M. persicae by D. rapae was
relatively higher than A. malricaria and A. colemani in both years of study. These
results are in agreement with that obtained by Horn (1984), who found that D. rapae
was the predominant species parasitizing the green peach aphid, M. persicae, while
parasitism by Aphidius spp. was largely limited, Also obtained resuits are in
agreement with that obtained by Megahed (2000}, who studied the relative
abundance of D. rapac, A. matricariae and A. colemani attacking M. persicae. He
reported that 0. rgpae was the most abundant species, where recorded 29.02% of
the total surveyed parasitoids on economic plants followed by A. matricariae (9.10%)

and A. colemani {8.81%).
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Summer squash plantation

In 2003, parasitism by £, rape was 8.80% compared to 1.06% and 0.73%
by the another two parasitoids. The corresponding values in 2004 season were
lower; 6.57, 1.35 and 0.42%, respectively (Table 1). Parasitism by 0. rapae in 2003
was relatively higher during fourth week of April {16.24%) and reached its lowest
value by the second week of June (3.76%). The same trend was attained in case of
A. matricariae and A. colemani. The total parasitism (sum of D. rapae, A. matricaria
and A. cofemani) was 15.94 and 18.80% during first and end week of April, but
decreased during the second week of June to reach a bottom of 4.39%. In 2004
summer squash season, the highest total parasitism was recorded in samples of M.
persicae examined on third week of April (17.00%) followed by total parasitism on
last week of June (14.16%). The lowest values of total parasitism were those in M.
persicae collected on 4 May (2.65%) and 18 May (3.79%). McLeod (1989), in USA,
noticed that the high density of M. persicae may have been related to low
parasitoids, Aphidius spp. activity. In April and May the percentae of parasitism was
high when aphid population was decreased and accordingly the parasitoids were
active in controiling a good portion of this low population. Ibraheem (1993), recorded
percentage of parasitized aphid, M. persicae on potato plants during April with a
percentage of 16.66%. In case of pepper, the highest percentage was recorded at
early July (38.46%). The lowest percentage of parasitized aphid was recorded on
egg plant 27.95%.

Treating squash plantation with Marshal 25% W.P. to control dominant
homopterous insect pests negatively affected the percentage of parasitism of the
considered parasitoids (Table 1). In 2003 parasitism by D. rapae was reduced from
8.80 in untreated plantation to 5.38% in treated one. The same situation was found
in case of A matricariae and A. colemans, as the parasitism was 1.06 and 0.73
decreased to 1.03 and 0.51% in the untreated and treated summer squash
plantations, respectively. The total parasitism resulting from three parasitoids
decreased from 10.59% in the untreated squash plantation to 6.92% in the treated
one. Thus, it could be reported that insecticidal treatment eliminated more than 349%
of parasitoid populations. In 2004, the total parasitism resulting from the three
parasitoids decreased from 8.37 in the untreated squash plantation to 7.19% in the

treated one.
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Nili squash plantation:

Percentage of M. persicae parasitized by D. rapae, A. matricariae and A.
coleman/ during nili plantation is presented in Table (2). Percentage of parasitism by
D. rapae in 2003 figured 7.29% while that of A, matricariae and A. colermani figured
lower, 0.82 and 0.42%, respectively. Results of 2004 were almost the same, 7.31,
0.65 and 0.44% for the first, second and the third one, respectively.

Also, total parasitism of both years was similar (8.53 and 8.40%),
respectively, Total parasitism percentage (D. rapae, A. matricariae and A. colemani
altogether) in 2003 fluctuated in narrow range (5.87-9.24%) throughout sampling
dates of nili plantation, but exhibited a considerable increase {13.48%) when
sampled on 19 November. In 2004, the highest total parasitism was detected on 8
December (12.93%), while the lowest was on 29 September (6.29). Total parasitism
in other sampling dates ranged between 6.50% (on 13 October) and 11.20% (on 24
November). The effect of insecticidal treatment was also investigated. In general, it
could be reported that Marshal insecticide applied to squash plantation has almost
diminished 0. rapae, A. matricariae and A. colemani particularly in the former year,
In 2003, only 15 individuals (2.57% parasitism) were detected from the first
parasitoid, and 8 individuals (1.37% parasitism) were detected from the second and
third one throughout the investigation period in nifi plantation. In 2004 the
corresponding numbers of the three parasitoids were 26, 11 and 4 individuals (4.44,
1.88 and 0.68% parasitism, respectively). To express the highly toxic effect of the
applied insecticide in terms of figures, total parasitism sharply decreased through
2003 from 8.53% in the untreated filed to 5.31% in the treated ones. In 2004, the

parasitism was reduced from 8.40% in the untreated filed to 7.00% in treated ones.

Winter squash plantation

Parasitism status on M. persicae, during winter plantation, is presented in
Table (3). It was clear that very few numbers of the three parasitoids were recorded
on that plantation, which means that the activity of these parasitoids, are greatly
reduced by low temperature prevailing during winter. Total parasitism of M. persicae
by D rapae was 12.18% during 2004 and 3.30% in 2005. The parasitcid was
completely disappeared from the second week of February in 2004 and by the last
week of January in 2005 to the end of winter season. Megahed (2005), noticed the
emergence of D. rapae during the months, January, August, September and
December. While, the emergence of A. matricaria noticed during January, July and
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August and the emergence of A. colernan/ was noticed during January, February,
August, September and December.

As detected with both summer and nili plantations, total parasitism of the
three parasitoids was greatly reduced by the appiication of the insecticide. Through
2004 total parasitism was figured 16.67% in the untreated squash plots, but it was
only 8.70% in the treated one, The same trend was obtained in 2005, as the
parasitism was 6.66% and 4.55% in the untreated and treated plots, respectively.

To reveal the effect of insecticide application (Marshal 25% WP, at a rate of
200 g/100 liter of water) on both M. persicae and its parasitoids, obtained data were
summarized in Table (4).

During summer plantation of the first year of study, it was evident that,
insecticide application removed 68.22% of the insect pest population, and 34.66% of
the parasitoid population. However, in the nili plantation, the insecticide effectiveness
on the pest potentiality was most profound by 89.82% reduction compared to
37.75% reduction in the parasitoid population. The corresponding values of winter
plantation were 85.26 and 47.81%.

During the next year of study, the reduction in the parasitoid populations
ranged between 13.79% in summer plantation and 31.68% in winter one. As an
overall average, for plantations, pest populations were reduced by 81.10 and 87.95%
in the first and second years, respectively. On the other hand, parasitoid populations
were reduced by 40.07 and 20.71% in both years, respectively. These values explain
the more negative impact of the insecticide against the parasitoids compared to that
against the pest. When we consider the fast recovery for M. persicae population due
to high reproductive capacity because of parthenogenesis phenomenon, insecticidal
application should be avoided or wisely applied on squash plantation. Until now,
pests have been controlled through the use of pesticides. However, problems with
residues, chemical resistances and low development rates of new pesticides have
increased the demand for alternatives (Bigler, 1993; Hurni and Stadler, 1993). The
increasing use of insecticides is main factor causing hazards to man and his domestic

animals and deleterious effects to the natural balance (El-Dafrawi et af,, 2003).
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Table (1):Fluctuations of hymenopterous parasitoid species emerged from aphid, M.
persicae in treated and untreated summer squash plantation.

Sampling Untreated Treated
date M. D. rapae A A T.P.| M |D rapacy A. matricariae| A T.P.
persicae matricarize | colemani persid coleman,
ae
No. I No. [ % [ No.| % [No.[ % | % [No. INoJ % | No. | % [No.J% | %
2003
April 69 9 [13.04f 2 1290 0 [0.00|1594| 32171 1 1.13 (0| 0.00 [ 0 |0.00] 1.13
. 85 5 [588] 2 j235( 0 [0.00(823(57 (0 0.00 (1} 1.75 | 0 j0.00} 1.75
117 19 ]16.24) 0 |000] 3 j2.56|18.80) 72| 3 4.17 |0| 0.00 | O |0.00| 4.17
May 210 21 (10.00; 1 048 | 5 12381286/ 56| 2 3.57 {0 0.00 2 3.5717.14
427 42 {984f 6 [14171 (0.23)11.48/82 8 9.76 ]3] 3.66 | 0 [0.00j13.42
June 319 12 1376] 2 |063] 0 [000]439191] 8 8.79 0] 0.00 | 0 j0.00] 8.7%
Total 1227 1108 13 9 390 21 4 2
Overall 8.80 1.06 0.73 |]10.59 5.38 1.03 0.51t 6.92
parasitis
m %
2004
April 100 10 |10.00} 6 6001} 1 |1.00|17.00] 20 1 §j500( ¢ ;0.00] 0 |0.00| 5.00
May 189 3 |15 0 [go0| 2 [106}265] 15 ( 0 [(0.00{ O !0.00f 1 [6.97} 6.67
226 17 {7521 3 |133] 0 |000]885] 27 11 3701 1 ;3.70| 0 |0.00] 7.40
June 317 S [284)] 3 0957 0 |000:3.791 5% | 3 |508]| 0 [0.00[ 0 10.00{ 5.08
229 25 (1092 2 0.871 0 | 0.00 {11.79] 31 1 13.23] 0 ]0.00} 0 j0.00] 3.23
127 14 J11,02] 2 | 157 ) 2 |1.57 |14.16] 15 | 2 |1333| 1 |6.67| 1 16.67|26.67
Total 1188 78 16 5 167 | 8 2 2
Overall 6.57 1.356 0421834 4.79 1.20 1.20] 7.19
parasitis
m %

T. P. = Total Parasitism

Table (2): Fluctuation of hymenopterous parasitoid species emerged from aphid, M.
_persicae in treated and untreated nili squash plantation.

Samplin Untreated Treated
date M D. rapae A A. colemani| T. P. M D. rapag A. A. TP
persicae matricariae \persicad matrican) cofemani
ae
No. [ No. [ % [ No.| % [No. [ % [ % | No. [No.| % [No.l% [No. % | %
2003
Sept. 750 29 {3.87] 10 }1.33| 5 j0.67 587 112 2 [1.79] 1 0.895 0 |0.00]|2.68
927 42 1453 12 11291 5 1054|636 122 5 [4.10} 2 1.64, 0 §0.00]5.74
Oct. 1115 | 92 (825 9 (081 2 [0.189.24 | 140 5 1357] 2 /1.43] 0 ]0.00!5.00
1320 | 86 ;652 9 ;068) 9 1068[788| 85 2 [235) 1 [1.18y 3 |3.53|7.06
Nov. 910 77 |8.461 5 |[0.55 1 1011912 72 1 11391 0 10.00; 4 {556{6.95
712 92 (1292 2 |028] 2 |0.28!13.48; 53 0 [000] 2 3.77] 1 ]11.89(5.66
Total 5734 | 418 47 24 584 15 8 8
Overall 7.29 0.82 0.42 | 8.53 2.57 1.37 1.3715.31
parasitis
m %
2004
Sept. 810 40 1494} 7 1086 4 ;049)6.29| 121 7 |5.83% 1 /0.83 1 10.83|7.49
Oct. 985 65 |5691 2 (020 6 |0.61)|6.50| 119 4 1336| 2 [1.68] O [0.00{5.04
1320 | 70 {5.30( 7 (053] 9 (0.68i6.51 127 6 47211079 0 [0.00]5.51
Nov, 1000 | 70 ;7.006) 9 (0690 3 j030(8.20| B2 2 [244} 3 3.66] 2 |2.448.54
920 92 |10.001 9 |98 | 2 (0.22|11.20 77 5 1649 2 2.60{ O (0.00{5.09
Dec. 820 100 (12,200 4 1049] 2 10.24!112.93] 60 2 133372 B33 1 |1.67]8.33
Total 5855 | 428 38 26 586 26 11 4 3
Overall 731 g.65 (.44 | 8.40 4.44 1.88 0.68(7.00
parasitis
m %

T. P. = Total Parasitism
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Table (3): Fluctuation of hymencpterous parasitoid species emerged from aphid, M.
persicae in treated and untreated winter squash piantation.

ampling Untreated Treated
date M, D. rapae A. A. colemari|T.P.1 M | D rapae A ] A
persicae matricarize persfca& matricariae colemar
i
No. | No.| % JMNo.: % JNo.| % | % | No. [ No.l % | No.| % INol% | %
2004
Jan. 52 7 1346 2 |385( 1 119211923} 10 1 |10.00f 0 |0.00]| 0 [0.00/10.00
42 3 |714) 2 |476 1 2.38 114.28 9 1 j11.11y 0 {0.007 0 0.00111.11
30 3 [10.00f 1 [3.33| 0 |0.00113.33] 2 0 (000] O |0.00{0 (0.00{0.00
Feb. 10 3 |30.00f O (0007 O |0.00]|30.00 2 0 |06.00| O |0.00]@ |0.00{0.00
7 1 {14.29¢ 0 {(000; 0O [0.00(14.29; O 0 10.00|] O 6.00/| 0 )0.00] 0.00
March i5 2 (1333 0 Jo.00) O (0.00{1333{ 0 0 ]0.00) 0O 10.00]0)0.00] 0.00
Total 156 19 5 2 23 2 0 0
Sverall 12.18 3.21 1.28 {16.67 8.70 0.00 0.00! 8.70
parasitis
m %
2005
Jan. 62 2 [3.23] 2 (323 O |000(646| 12 1 {833[ o [o.007 0 ]0.00{8.33
53 4 17.55 1 1.89 1 1.8911.33 9 0 !0.00| O [0.00(0 !0.000.00
30 2 1667} 0 10.00) 1 [333:{10.000 O 0 |Q.00{ G [0.00|0 |0.00{0.00
Feb. 15 0 (000l O (000} 1 }6.67)6.67 1 0 j0.00) 0O ]0.00| 0 |0.000.00
13 0 (0060 O (000[ O |0D01000 0 0 1000} 0 ;0.00|0 |0.00] 0.00
March 9 ¢ |[000] O [000] O |0.00][0.00 0 0 1000] 0 (0.00(0 i0.0010.00
Total 182 6 3 3 22 1 0 0
Cverall 3.30 1.65 1.65 | 6.66 4.55 0.00 0.00( 4.55
parasitis
m %

T. P. = Total parasitism
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Table (4): Effect of insecticides on aphid, Myzus persicae and its parasitoids
(Diaretiefla rapae, Aphidius matricariae and Aphidius colemani) in
different plantations.

Untreated Treated Reduction]| Reduction
- | Total No. |Parasitism{ Total No. |Parasitism % % in

Season) Plantation of M. % of M. % in pest | parasitoids

persicae persicae

Summer 1227 10.59 390 6.92 68.22 34.66
2003- Nili 5734 8.53 584 5.31 89.82 37.75
04 Winter 156 16.67 23 8.70 85.26 47.81
Average 81.10 40.07
Summer 1188 8.34 167 7.19 | 85.94 13.79
2003- Niii 5855 8.40 586 7.00 89.99 16.67
04 Winter 182 6.66 22 4.55 87.91 31.68
Average §7.95 20.71
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