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ABSTRACT

Studies were carried out in the laboratory of Vegetable Pests Department
(FPRI), Dokki, Giza, during the period from July 2001, till July 2003 to evaluate
three species of Aphids, Aphis gossypii Glover, Aphis craccivora Koch and
Myzus persicae Sulzer for rearing the two predators Coccinella undecimpunciata
L. (Coccinellidae - Coleoptera) and Chrysoperia carnea (Steph.) (Chrysopidac
Neuroptera) under laboratory conditions 26x1+C and 65-70% R.H.

The results of these experiments assured 4. gossypii was the bests for rearing
by two predacious specics, because the focundity of two predacious was higher on this
pest (596.3+34.3 and 212.1%14.5 cggy female of C undecimpunctata and Ch.
carnea, respectively) than the other pests tested, while the total consumption by the
larval stage of the two previous predators was 795.446 8 and 791.0+8.6 aphid nymphs
of A. Gossypiilarva, respectively, and the averages in number of deposited eggs per
female of C. undecimpunciaia and Ch. carnea were 11.540.7 and 6.440.6 eggs/day,
respectively when reared on A. gossypii

INTRODUCTION

Coccinella undecimpunctata L. and Chrysoperla carnea (Steph.) are the
important predacious insects in Egypt (Hemlawy 1999, Ghanim and El-Adl,
1988; Mohammed 1996 and Mousa, 1998). Many investigators indicated that C
undecimpunctata has highly feeding capacity and fecundity (Klingen et al., 1996
and Ahmed, 2000). Larvae of Ch. Carnea are active and effective predator,
attacking aphids (Kharaizanov and Dimitrov, 1972 & Kassem 2002).

The aim of this work is to study certain biotogical aspects of
undecimpunctata and Ch. carnea reared on three aphid species.

MATERIALS AND METHODS

Studies were carried out in the laboratory of Vegetable Pests Department
at Plant Protection Research Institute. Dokki. Giza, during the period from July
2001. dfl July 2003 to study certain biological characters of Coccinella
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undecimpunctata L. when reared on three aphid species, Aphis gossypii Glover,
Aphis craccivora Koch and Myzus persicae Sulzer. Forty newly hatched larvae of
this predator were put singly into glass tubes (4 X12 cm). A known number of
aphid nymphs of A. gossypii, A. craccivora and M. persicae were introduced
daily at 150 nymphs placed on a soybean plan leaf for feeding the larvae.

The soybean plant leaf was replaced daily in glass tube as food for the
aphid nymphs. The numbers of devoured aphids were recorded. The rest of aphid
nymphs and their parts were removed from each glass tube before introducing the
new nymphs, the numbers of aphids (4. gossypii, A. craccivora and M. persicae
nymphs) consumed per larva of C. undecimpunctata was recorded. The mean
numbers of aphids (4. gossypii, A. craccivora and M. persicae nymphs)
consumed by the predator larval instars were also counted.

Afier emergence, adulis from the predator received the same prey, which
was used for feeding the larval stage. The technique of rearing the adult stage was the
same for rearing of the larval siage. Afler three days of emergence, copulation was
done and then two sexes were separated and oviposition period was estimated. The
total number of eggs laid per each predator female was estimated. The daily averages
of food consumption during the longevity of male and female were calculated.

The technique of rearing the larval stage of Ch. carnea was the same as
that used for rearing the larvae of C. undecimpunctata,

Just afier adult emergence, numbers of females and males were confined
. into a glass chimney with a cage, placed on the bottom, of a Petri-dish provided with
moistened filter paper for spreading humidity. A piece of cotton saturated with 10%
sugar solution was put in the chimney glass as a food supply for adults; 3 days iater,
females and males were transferred singly into a chimney glass. The male was
provided with sugar solution for nutrition. The female was introduced into a chimney
glass with a black cap. The black ribbons were hanging to act as oviposition sites.
Number of deposited eggs, pre-oviposition, oviposition and post-oviposition periods
were recorded. Longevities of both sexes were also estimated.

Statistical analysis using computer program of Costat, a product of
Cohort- Soft ware Inc., Berkeley, California, USA, was carried out.

RESULTS AND DISCUSSION

Coccinella undecimpunctata and Chrysoperla carnea are of the
important predators found during the course of this investigation. They attacked
different insect pests infesting soybean plants.

The results in Table (1) show the larval duration and feeding capacity of
C. undecimpunctata when fed on the three aphid species. It can be seen from this
table that the duration of the larval stage lasted 12.1+0.1, 11.340.15 and
11.6+0.16 days as averages when fed on A. gossypii, A. craccivora and M.
persicae, respectively. The mortality rates reached 15, 20 and 22.5% when this
predator fed on the three aphid species, respectively.
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Table (1): Larval duration and feeding capacity of Coccinella undecimpunctota
L. reared on three different aphid species under constant
coaditions of temp and R. H, (26%1-c and 65-70%).

Insect sp. . Predator data
mspreyfor | Larval | Duration in Total Feeding Mortality™s
predstor | imstar days _ | comsumption | capacity/day
¥ 2601 60+2.2 2040.73 25
r 274008 11882 5 39340 8 5
A, posypii 3 | 291005 | 214428 713409 5
& | 39:0006 | 40335 100.8£12 25
)3 12.120.1% | 7954468* | 2314436 15
1* 2.640.1 342413 18.040.43 5
™ 1 2501 926124 30.8208 75
A craccivora | 37 2640.1 172743 57.6:1.0 5
& 3601 3353459 83814 25
3l 1132015 | 6548%6.1* | 1902436 20
1 | 26401 40310 13.4403 5
™ | 272008 82419 273806 75
M parsicae | 3% | 27401 143.643.0 478£1.0 75
& | 3601 279.943.7 67409 25
b3 1164016 | 5458257* | 1555428 25
*F" value for larval duration = 1.4 Pogs
L.S.D. value for larval duration 5% = 0.38
"F" value for averages of total consumption = 338 Poos

L.SD. value for averages of total consumption 5% = 19.3

The feeding capacity per day by each of the four larval instars of this
predator, when fed on threc aphid species 4. gossypii, A. craccivora and M.
persicae. were (20.010.7, 39308 713409 and 100.8+]18), (18.040.33,
30.810.8, 57.6+1.0 and 83.8+1.4) and (13.4%0 .3, 27.320.6, 47.8+1.0 and 67£0.9

[lvmvhsfdﬂy), respectively.

The averages of total consumption by each instar of C
wndecimpunctata-larvae during the four larval instars for each of the three aphid
spocies of this predator were (6022.2, 118+2.5, 21442 8 and 403.3435), (54.2+1.3,
92.64+2.4, 172,743 and 3353459) and (40.3x1.0, 82419, 143.6+£3.0 and
279.9+3.7 aphid nymphs). respectively

The results in Table (1) revealed that the consumption rate increased
with the progressive of the larval age, respectively. On the other hand, the fourth
larval instar of this predator (age from 3.6-3.9 days) consumed from 50.7-51.2%
of the total consumption of the three tested aphids A. gossypii, A. craccivora and
M. persicae (recalculated from Table 1)

The results in Tabie (2) show the larval duration and feeding capacity of
Ch. carnea when fed on the three aphid species. It can be seen from this table that
the duration of the larval stage averaged 9 3+0.12. 8.8+0.13 and 8.920.12 days
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when fed on A. gossypu A craccivora and M persicae respectively The
mortality rates reached 10. 15 and 17 5% when this predator fed on the three

aphid species, respectively

Table (2): Larval duration and feeding capacity of Chrysoperla carnea
(Steph) reared on three different aphid species under constant
conditions of temp. and R. H, (26+1-¢ and 65-70%).

Insect sp. Predator data i
as prey for L'l"' ® | Duration Totat . F“q"'g Mortalit
predator ] in days consumptio | capacity/da y%
instar n ¥y
1® 2.740.08 90+1.6 3040.53 2.5
A, gossypi 2" | 2.8:008 | 212.843.1 70.1%1.0 5
. 37 3.840.08 489168 122317 2.5
) 93+0.12¢ | 791=8.6* 223.2432 10
1 2.6+0 1 68.2+1.9 22.410.6 5
A 2~ 2.620.1 142.2+3 1 47.4£1.0 15
craccivora 3™ 3.6+0.1 3143257 78.6+1.4 2.5
) 8.840.13 | 524.746.1* | 148.4%30 15
1" 2.7:0.08 | 46.7x1.26 15.620.4 5
M. persicae el 2.620.1 74.1%1 8 24 706 15
3~ 3.640.1 158.723 3 39740 8 5
T 8.9+0.12 | 279.643 3* 80+1.8 17.5
*F* value for larval duration= 3 6 Poos
L.8.D. vatue for larval duration 5% = 0.35
"F* value for averages of total consumption = 587 Poos

L.S.D. value for averages of total consumpiion 5% = 178

The feeding capacity per day for each of the three larval instars of this
predator when fed on three aphid species 4 gossypir, A craccivora and M
persicae were (302053, 70910 and 122341 7), (22 4£0.6, 47 4+1.0. and
78.6+1.4) and (15.630.4_ 24 74£0.6 and 39 7+0.8 aphid nymphs), respectively

The averages of total consumption for the tested predator, Ch. carmea during
its three larval instars fed on each of the three aphid species A. gossypit. 4 craccivora
and M. persicae were (90+}1.6, 212.8+3.1 and 489+6.8), (68.2+1 9. 142243 | and
314345 Nand (46741 2. 74 1x1 8 and 158 743 3 aphid nymphs). respectively

The results in Table (2) revealed that the consumption rate increased
with the progressive of the larval ages. respectively On the other hand. the third
larval instar of this predator (age from 3.6-3 8 davs) consumed from 56 .8-61 8%
of the total consumption of the three tested aphide. 4 gossvpiz 4 cracenvora
and M. persicae (ecalcolated from Table 2)

From the above discusscd data about the consumaption of the both tested
predators, C undeaimpunclata a4 Ch carnea. 1t coulc be concluded that. there s
an ¢ffect of the kind of food (prey) on the larval durations of the for mentioned
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predators (see Tables. | & 2) The differences between the three averages of
farval durations of the two above predators were statistically assured (L.S.D. 0.38
and 0.35 days under P, respecuvely)

These periods for (* wndecimpunctata were 12 10,1, 11.340.15 and
11.640.16 and for Ch carnea were 9 320 12, 8.8+0 13 and 8.9+0.12 days when
the two predators were reared on 4 gossypit and A craccivora, respectively
(Tubles, 1 &2)

Same effect conid be seen aiso by the differences between the averages
of total consumed aphids form the three species by larvae of the two predators.
The results summarized in Tables (1 & 2) shows that A. gossypii as prey was
preferred (795.4 & 791 nymphs) for the two tested predators C undecimpunctata
and Ch. carmmea, followed by A craccivora (654 8 & 524.7 nymphs). The least
averages of total consumption was recorded when larvae of the two predators
were feed on M. precise aphids as prey (545 8 & 279.6 nymphs/larvae).

Similar results were obtained by (Scopes, 1969, Singh and Mathotra 1979:
Abdel-Fattah er al. 1987 El-Khawalka er a/. 199) and El-Hag and Zaitoon, 1996).

The obtained data on the pre-oviposition. oviposition, post-oviposition
periods, deposited eggs per female and the longevity of the female and male of
the two tested predators. when reared on three different species of aphids, could
be seen in Table (3)

The predator ¢ undecimpunctata showed the longest period for egg
laying (oviposition period was 46 1308 days). when reared on A. gossypii as prey
than A craccivora (30 3309 days) or M persicae (28.4+1.0 days). The
differences in oviposition pcniod were staustically significant (L.S.D. 2.45 days).
As shown in Table (3}. the shoriest pre oviposition period (5.0+0.4 days) and
shortest post oviposition period (2 840 § days) were recorded by feeding on A.
gossypis  nymphs These results showed that 4 gessypir nymphs may be
gonsidered as the preferred food (as prey) or the suitable one for feeding the
Coccinellid within the tested aphid species. The differences between the averages
of pre oviposition and post oviposition period were insignificant. The same trend
could be observed also for results of the predator longevity and fecundity (as
deposited eggs) for predator females and the longevity for males also (Table 3).
The taghest average of deposited eggs (596 3+34 4 eggs per female) by the A.
gossypii-prey and the Icast deposited eggs per female was recorded by M
persicae-nymphs (as prcy for the same predator) it was 367+13.6 eggs per
female The statisical analysis showed significant differences between the
averages of deposited cggs (L SD = 69 6 eggs/fernale) Also. the differences
between the averages of predators longevity either by females or males reared on
the three different preys (1 S D values ¢ 05 for female 2id male was 2.7 & 2.8
days. respectivelyy were statisticalh significant wath exception between the two
averages of 1 craccnvera and A7 pervucae in case of predator longevity (Table,
i}



Tabie (3): Certain aspects of reproductive potential of C. undecimpunctata and Ch. carnea reared on

three different aphid species under constant condition of temp, and R. H. (26£l°c and 65-
70%).

Male
Predator i Female-predator data predator
species nsect pray data
P"';:ir?::ﬁ" ci;’::;:“ P“t'::?::ﬂ“ Longeviky in day mim‘,—! mm Longevit mdns
g_ A. gossypii 5.0£0.4 46.1£0.8* 23205 53.9x1.0* | 596.3+344* | 11.5%£0.7 43.5+1.0*
]
IS §. A. craccivora 5.8+0.3 30.3x009 13205 39.4+1.1 442 .6+7.8* 11.740.8 { 32.9+097* -
-E M. persicae 5.5¢0.3 28.4x1.0 3.8+0.3 37.7+£1.6 367+13.6* 10.8+£0.7 27.4+1.0*
LI nll] I
Fo_;; ue s b>) ins 93 28 ins 63
LSD 0.05 - 245 2.7 69.6 28
A. gossypii 3.5+0.3* 28.2+0.6* 3.3+0.3 35+0.7* 212.1£14.5* 6.4:!:0.6‘ 26.5+1.0*
[
L)
o
§ A. craccivora 5.0+0.4 22.8+0.8* 25403 30.3+0.8 15 7846.0* 5.50.6* 21.9+1.0
| 18]
i M. persicae 5.5£0.3 19.6+0.6* 3.3x0.3 28.4+£1.0 126.9£5.8% | 4.9+0.5* 19.9+0.9
“F'l i
008 9 51 ins 14 20 26 12
|_LSD 0.05 1.1 1.7 ! 22 306 0.5 2.7

S0T

P00Z ‘(F)2¥ 104 ‘“doyopysopy o8 1dy Jp sppuuy
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The resulls obtained above the same biological data of the 2™ tested
predator, Ch. carnea, when reared on the three aphid spp., showed the similar
trend (Table 3) and the statistical analysis showed the significance between the
averages of different biological aspecis as of the predator C. undecimpunctata
with the reference 10 the L.5.D. values under 0.05 probability seen in Table (3). It
could be also there concluded that, A. gossypii nymphs as food for the predator
Ch. carnea was the suitable or pest prey among the three tested spp. of aphids
(Table, 3). These results agree with those of Abdel-Azez (1991); Klingen ef al.,
(1996); Ahmed (2000) and Kassem (2002).
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