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ABSTRACT

This experiment was carried out at the Farm of Sakha Agricultural Research
Station, Kafr El-Sheikh Governorate during the two successive seasons 2006 and
2007 to evaluate the role of insect predators of Aphis gossypii Glov. in cotton fields.
The following predators were considerd during thecurrent resarch: Coccinella
undecimpunctata (L.), Cydonia vicina isis, Cydonia vicina nilotica, Scymnus
interruptus, Paederus alfierii, Chrysoperla carnea, Syrphus spp. and Orius spp.

Results indicated that P. alfierii was recorded with the highest numbers
followed by C. undecimpunctata., Syrphus spp., Sc. interruptus, Orius sp. and Ch.
carnea (1452,1256, 1181, 1141, 1135, 1059 indiv/60 leaves). The associated
predators were more in 2006 season than 2007 season.

Population fluctuation of the cotton aphid, A. gossypii and the predator C.
undecimpunctata were monitored on cotton plants during the two successive cotton
seasons 2006 and 2007. The average number of the collected aphids in the second
season were higher than those obtained during the first season; 29760 and 28755
indv./20 plants, respectively.

Some biological aspects of C. undecimpunctata were also studied as reared
on A. gossypii. The larval stage of C. undecimpunctata was completed in four instars
that collectively lasted 9.40 days. Adult female longevity averaged 59.00 days.
However, the male longevity took a shorter period (49.60 days). One female
deposited 441.59 eggs during the oviposition period with a daily average of 11.56
egg/female. The preoviposition period took 8.8 days, oviposition 38.20 days, and the
post oviposition 5.60 days

INTRODUCTION

The cotton is very important crop in the agricultural map of Egypt.
Cotton exports are one of the major sources of foreign currency to the
Egyptian natural income. Thus, the natural enemies of these pests have been
greatly negatively affected. The aphid may become extremely abundant and
do a considerable damage to a wide variety of many host plants, field crops,
vegetable crops, fruits, trees and weeds (El-Gohary, 2010). Two phenomena
of damage results from aphid infestation. The first: a great number of their
species are known as vectors of plant pathogenic agents. The second: the
aphids secrete abundant honey dew on which sooty mold grows (Mousa,
2009). Biological investigation on the predator C. undecimpunctata during two
stages (larval and adult), is important to make full use of natural enemies
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insect predators are widely distributed and considered as important natural
enemies of pest management programes as they prey on a range of pests
including aphids (Salem, 2002). Coccinellids are the most important as
biological control agents. A limited number of studies have investigated the
biology and ecology of those species that attack beneficial lady beetles
(Ramadan, 2010).

MATERIALS AND METHODS

The present investigation was carried out at the Experimental Farm
of Sakha Agricultural Research Station, Kafr El-Sheikh Governorate during
the two successive cotton seasons; 2006 and 2007.

Seeds of cotton variety 86 were sown on March 15" and 20" in the
two seasons of study (2006 and 2007). Weekly samples of 20 seedlings were
taken from 29" and 24" of April till the 27" and 28" of May during the two
seasons, respectively. Then chosen 60 leaves (20 plants x 3 leaves per plant
were taken from the Iower mlddle and upper parts of the plant). They were
randomly chosen from 3" and 5™ of June till the end of the growing season
(7 of October). Counts of aphids and predators on the selected samples
were carried out directly in the field with the aid of a hand lens. Considered
normal agricultural practices were carried out without any insecticidal
treatments throughout the whole growing seasons.

The biological aspects of the predator, C. undecimpunctata was
carried out in the laboratory of Economic Entomology Department, Faculty of
Agriculture, Kafr El-sheikh University during season 2011. Feeding capacity
of larvae and adults was studied under laboratory conditions (26-31°C and
65-75% RH). Twenty newly hatched larvae of predators were introduced
singly into 10 cm Petri dishes provided with filter paper in their bottoms to
facilitate the movement of predatory larvae. Each dish was supplied with 20
individuals of A. gossypii at every day. Daily inspection was carried out in
order to remove remains of devoured aphids, and the alive aphids were
counted and discarded. Then, a new group of aphids were introduced into
dishes to reach 50 individuals of aphid as the predatory larval instars
progressed to reach a maximum of 100 individual of the prey. In the same
time, pieces of fresh cotton leaves were cleaned and daily introduced into the
dishes for aphid feeding. The daily number of eaten aphids by each predatory
larvae were computed until pupation. Then, mean numbers of consumed
aphids by each larval instar and the total larval period was calculated by the
same method. The predation capacity of the adults C. undecimpunctata on
the prey, A. gossypii was estimated. An experiment was carried out using
newly emerged adults from pupae of the previous experiment. Adults were
d|V|ded into three categories. The 1* category constituted of five females, the
2" of five males, whereas the 3" of five couples. In the first two group males
and females were introduced individually into Petri-dishes as previously
descrlbed with larval stage to calculate longevity of both sexes, whereas the
3" group was used to study the pre- ovi- post-oviposition period each female.
To estimate the mean number of deposited eggs per adult female of C.
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undecimpunctata, each adult was provided daily with 100 aphids until its
death and the daily consumed aphids were calculated, during pre-ovi post-
oviposition periods, moreover, the total eggs laid per female was counted.

RESULTS AND DISCUSSION

Insect predators of Aphis gossypii in cotton fields:

As shown in Table (1), the insect predators found associated with A.
gossypii were Coccinella undecimpunctata, Cydonia vicina isis, Cydonia
vicina nilotica, Scymnus interruptus, Paederus alfierii, Chrysoperla carnea,
Syrphus spp. and Orius spp. The collected numbers (Table 1) indicated
highly numbers for P. alfierii that was the most abundant throughout 2006
cotton season (1452 individual/60 leaves). Also, C. undecimpunctata in
season 2006 (1256 indiv.). Syrphus spp. was recorded as 1181 indiv./60
leaves, Orius spp. as 1141 indiv./60 leaves, Sc. interruptus as 1135
individuals/60 leaves, Ch. carnea (1059 indiv./60 leaves) followed closely by
both Cy. vicina isis and Cy. vicina nilotica were detected in the lowest
numbers (950-770 indiv./60 leaves). The results agree with those obtained by
El-Mezayyen and Abou-Attia (1996), Salem (2002), in the same time Abd
Rabou (2008) proved that the highest population of A. gossypii coincided with
the highest peak of predators.

Table (1):Numbers and means of insect predators occurred when
preyed upon A. gossypii in cotton field during the two
successive seasons 2006 and 2007.

Collected individuals/60 leaves % Occurrence

Predatory species 2006 2007 2006 2007
No. mean No. mean

C. undecimpunctata 1256 d 52.33 1123d 46.80 14.05 15.38

Cy. vicina isis 950 b 39.58 649 b 27.04 10.62 9.50

Cy. vicina nilotica 770 a 32.08 533 a 22.21 8.61 7.30

Sc. interruptus 1135¢c 47.29 1166 d 48.58 12.69 15.90

P. alfierii 1452 ef 60.50 895 ¢ 37.29 16.24 12.26

Ch. carnea 1059 f 62.88 1100d 45.83 11.84 15.70

Syrphus spp. 1181 de 56.71 725 b 30.26 13.21 9.93

Orius spp. 1141 ¢c 41.54 1109d 46.00 12.76 15.19
[Total 8942 372.6 7298 304.08

Means followed by a common letter are not significantly different at the 5% level by
Duncan’s multiple range test (1955)

In the second season, 2007 (Table 1), the collected numbers indicted
that Sc. interruptus (1166 indiv./60 leaves) (48.58), was the most abundant.
Then, C. undecimpunctata (1123 individual/60 leaves) with mean 46.79 then,
Orius sp. was recorded (1109 indiv./60 leaves), (46.00). where Ch. carnea
recorded (1100 indiv./60 leaves), (45.83). Followed by Syrphus spp. ,Cy.
vicina isis, Cy. vicina nilotica and (726, 649, 533 indiv./60 leaves) (30, 26,
27.04, 22, 21), respectively.

The encountered predatory species in the current study were the
same species recorded by Abou El-Hagag (1998) and Salem (2002). The
occurrence of the predator Ch. carnea was 15.81 during season 2006 while
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in the 2007 season, the predatory Sc.. interruptus was the most occurred
species in the cotton fields.
Cotton aphid Aphis gossypii:

Population fluctuations of the cotton aphid, A. gossypii and their
predators were monitored on the cotton plants during two successive cotton
seasons 2006 and 2007 (Table 2), the numbers of the collected aphids in the
second season were higher than those of the first one; (1240.00 and 1198.12
indiv./20 plants), respectively. In 2006 cotton season (Table 2), the aphid was
initially recorded on cotton plants on 29 April (92 indiv /20 plants). By that
date, the aphid population density progressively increased to reach a
maximum of (11552 indiv./60 leaves) on August. The numbers steadily
decreased by late season.

In 2007 cotton season (Table 2), the aphid was initially recorded on
cotton plants on 24 April (28 indiv./20 seedling). By that date, the aphid
population density increased to August (12037.00 indiv./60 leaves), the
numbers decreased throughout on September.

Similar results were obtained by Salem (2002) and Abo Shaeshae
(2001), Hassanein et al. (1995), Khalifa (2005) and Mesbah (2007).

Population of the associated predators are presented in Table (2).
The highly numbers increased during August (375, 374 indiv / 20 plants). In
2006 and 2007, respectively. While the numbers decreased in the first week
of October. These results may be due to the difference in inviromental
conditions and / or weather factors.

Table (2):Monthly population fluctuations of A. gossypii, C.
undecimpunctata and weather factors (temperature, RH and
wind velocity) in cotton field during the two successive
seasons 2006 and 2007

Sampling date| A. gossypii . C. Weather factors
undecimpunctata] Temp.°C | R.H% [W.V (km/day)

Season 2006
29/4 92 6 18.35 59.14 101.28
May 844 119 20.41 64.17 112.35
June 2706 159 23.13 59.37 114.93
July 6637 289 24.54 76.57 83.02
August 11552 375 26.55 73.94 70.53
September 6925 295 24.73 67.85 73.06
7/10 0 13 22.36 67.36 70.86
Total 28756.00 1256.00 - - -
Mean 1198.20 52.33 - -

Season 2007
24/4 28 3 17.17 62.78 107.71
30/4 40 6 14.69 54.50 101.57
May 1393 89 20.53 61.21 107.03
June 3642 202 30.78 68.66 121.61
July 8121 312 26.32 69.76 88.45
IAugust 12037 374 26.22 78.64 77.46
September 4499 129 23.40 65.03 70.64
7/10 0 8 22.28 68.57 75.71
Total 29760.00 1123 - - -
Mean 1240.00 46.79 - -
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Data presented in Table (3) showed that during the two successive
seasons, in season 2006 highly significant between A. gossypii and C.
undecimpunctata, temperature, and was significant between A. gossypii,
relative humidity and wind velocity. The predatory complex showed highly
significant positive correlation with A. gossypii population. These correlation
values between cotton aphid in 2007 season, were highly positive with either
of C. undecimpunctata, temperature and relative humidity, but significant with
the wind velocity, and also highly significant between C. undecimpunctata,
temperature and relative humidity but was not significant between C.
undecimpunctata and wind velocity. Similar results differences were obtained
by Salem (2002) who reported highly significant between A. gossypii and C.
undecimpunctata.

Table (3):Correlation coefficients among populations of A. gossypii
associated with C. undecimpunctata and three weather
factors (temperature, relative humidity and wind velocity)

. . “r” values
Considered correlations 5006 5007
A. gossypii x C. undecimpunctata 2.954** 0.936**
IA. gossypii x Temp. °C 0.639** 0.728**
A. gossypii X RH% 0.444* 0.722**
A. gossypii x Wind velocity (km/day) -0.507* -0.442*
C. undecimpunctata x Temp.°C 0.659** 0.773*
C. undecimpunctata x RH% 0.431* 0.759**
C. undecimpunctata x Wind velocity -0.525** -0.278

* Significant at P<0.05, ** significant at p<0.01

Feeding capacity of Coccinella undecimpunctata larvae:

Larvae fed on A. gossypii in Table (4), data showed that larval stage
of C. undelcimpunctta was completed in four instars that collectively lasted for
9.4 days. The first instar had the shortest duration (1.95 days), the duration of
the second instar lasted (2.25 days) and the third instar was completed in
2..40 days. However, the fourth larval instar was completed in the longest
period (2.8 days).

Table (4):Biological aspects an the feeding capacity of C.
undecimpunctata larvae fed on A. gossypii under laboratory
conditions (26-31°C and 65-75% RH).

Larval instars | Duration (days) No. (i:oggumed aph|ds% Da;lloyhti:;:?“?)ed
1 1.95+1.23 37.40+24.16 11.35 19.27
2™ 2.25+0.78 60.40+21.26 18.20 26.84
3" 2.40+0.50 99.75+22.85 30.07 41.56
4" 2.80+1.01 133.65+50.29 40.29 47.73
[Total 9.40 331.70

Pupae 2.35+0.13

The first larval consumed 37.9 aphids (11.42% out of total consumed aphid),
second consumed 60.4 aphids (18.20 %), third consumed 99.75 aphids
(30.07%), the fourth larval instar consumed the largest aphid numbers 133.65

1019



Khodier, I. A. et al.

(40.29%). Daily consumed aphids were 19.27 and 26.84 individual in the first
and second instars, respectively. Both third and fourth instars consumed
41.56 and 47.73 individual, respectively. Salem (2002) found that the larval
predator fed on aphid number (323.00 individuals) which is similar to that
recorded in this study (331.7 individuals).
Biological aspects and the feeding capacity of C. undecimpunctata
adults:

Female longevity lasted 59.00 days. However, the male longevity
took a shorter period (49.60 days) compared to that of the female (Table 5).
The preoviposition period took 8.88 days, oviposition (38.20 days), post-
oviposition (5.60 days).

Table (5):Feeding capacity of C. undecimpunctata adult stage fed on A.

gossypii , with special reference to pre, ovi. and post
ovipostion. Durations and adult longevity.
Duration in Daily Total % of Daily NO- | Total no
Adult stage (days) con_sumed con_sumed Consqmed of laid of eggs.
aphid (No.) | aphid (No.) aphids eggs

Pre-oviposition | 8.8+2.28 |41.90+11.54| 368.80+89.83 9.30
Oviposition 38.20+4.09 | 75.00+8.60 | 2865+308.61 72.24 11.5641.4 43%.2?5
Post-oviposition | 5.60+1.82 |26.32+11.28| 147.40+86.87 3.72
Longevity (?) | 59.00+9.11 | 67.22+8.25 [3965.81+714.44
Longevity (4) | 49.60+2.88 | 60.24+7.71 |3077.40+227.08

One female deposited 441.59 eggs during the oviposition period with
a daily average of 11.56 eggs/female. Daily average of consumed aphids was
highest during oviposition period (74.54 individual), while the least was during
post-oviposition period (26.31 individual), the longevity of the coccinellid
females had 66.7 days, while that of male took 60.5 days. Ahmed (2000)
obtained higher fecundity (976.7 eggs/female) than that recorded here in
Salem (2002) obtained lower fecundity (421.05 eggs/female) than that
recorded herein.

REFERENCES

Abd-Rabou, S. (2008). Evaluation of the green lacewing, Chrysoperla carnea
(Stephens) (Neuroptera: Chrysopidae) against aphids on different
crops. Egypt. J. Biol. Pest Control. 22(2): 299-310.

Abo-Shaeshae, A.A. (2001). Factors affecting the population of dominant
predators and sucking insects of cotton plants. J. Agric. Res. Tanta
Univ., 27(4): 690-696.

Abou-El-Hagag, G.H. (1998). Seasonal abundance of certain cotton pests
and their associated natural enemies in Southern Egypt, Assuit. J.
Agric. Sci., 29(3): 253-267.

Ahmed, M.M.M. (2000). Studies on the important insect pests of maize plants
and their natural enemies at Kafr EI-Sheikh district. Ph.D. Thesis, Fac.
Agric. Kafr EI-Sheikh, Tanta Univ. 167 pp.

1020



J. Plant Prot. and Path., Mansoura Univ., Vol. 2 (11), November, 2011

El-Fatih, M.M. (2006). Seasonal abundance and certain biological aspects of
cereal aphids on barley in Egypt (Giza region). Ph. D. Thesis, Fac.
Agric., Cairo Univ., 162 pp.

El-Ghobary, A.M.A. (2010). Studies on some insect pests infesting cotton
plants and their natural enemies at Kafr EI-Sheikh Governorate. Ph.D.
Thesis, Fac. Agric., Kafr EI-Sheikh Univ., 147 pp.

El-Mezayyen, G.A. and F.A. Abou-Attia (1996). Population fluctuations of
certain cotton sucking insect pests and associated predators as
influenced by some weather factors at Kafr El-Sheikh, J. Agric. Res.
Tanta Univ., 22(4): 518-529.

Hassanein, S.S.M.; E.M. Metwally; M.M. Helaly; W.M.H. Desuky and H.M.H.
Al-Sharraf (1995). Relative abundance of some cotton pests and the
simultaneous effect weather factors on their activity in Zagazig region,
Egypt. Zagazig J. Agric. Res. 22(1): 159-174.

Khalifa, A. A. (2005). Ecological and biological studies on certain insect
predtors to control the pests. M.Sc. Thesis, Fac. Agric., Tanta Univ.

Mesbah, A.H. (2007). Integrated pest management on major cotton insect
pests at Kafr EI-Sheikh region Egypt. J. Agric. Res., 85(6): 2027-2050.

Mousa, K.M.S. (2009). Ecological studies on the leafhoppers and
planthoppers associated with four crops at Kafr EI-Sheikh region.
M.Sc. thesis, Fac. Agric., Kafr EI-Sheikh Univ., 116 pp.

Ramadan, G.M.A. (2010). Studies on certain mortality factors on some
predators. M.Sc. Thesis, Fac. Agric., Mansoura Univ., 174 pp.

Salem, F.A. (2002). Studies on some natural enemies of some aphid species
at Kafr EI-Sheikh region. M.Sc. Thesis, Fac. Agric., Kafr El-Sheikh,
Tanta Univ., 130 p.

A siBY) BeliSl dald dpan) pa el Cpay Adagi pal) 4 pdiad) il yilal) aiis
fsid) S Aiaia B AT V) aal) oY

dduaa g Cigy daaad) Glgamd ¢ g puadl) Cpall M daa) ¢ puad asliel) A au)
) ) o Jyaia (@)

fadid) S daala — Ao )30 408 — abial®Y) ol pdial) andd

Gl S i A ) 3l Gpall Aasay Afia ) e Jall 2 Canill 18 (g a
A udad) il yitall g5l g alacl i) ap@iy jeanl AV ooV ca¥ ool passe JDA
O ddl e e )Y dual) gl (e yigall A Y1 5 lal 13K pdadl) e o] Julss
adl gl 50 g1 gl sl g AdaEi V) dall sl b s il e Bae juas af )
Lo oY) A Gl and B s g e 5l 5 e Gl el cludia g el

VEOY) Adati V) aall il 5 42 )50 5 ydinia Adle slac 2 sa g il Caaia gl
OiaSu) el g gy 5 V) Ay Gyl 403 (e SV Alle slac] 135 (a8 VYO
O IS0 ot J81 LS Laiy (gl e (Veed e VIF0 VY EY VYA el
AY T amse ey (a8 YV ¢ 00) el adl gl 5 3 5l agall sl

il A el o G il il dlaad 4 Jad aY v 0V a gal 4pailly Ll
o Lty sl e (2,807 VY1) Ak V) el gl 5 uie ) sl

1021



Khodier, I. A. et al.

IRV V{JRC CC I YO VP 0 R VRV W - P P PN (VR PR TA U FIRCH RN
_Gj\}ﬂ\ujc(d‘)éov“c'liq ¢VYYo ¢ Ado ¢ VY ew ¢ \\U:\)

o Oall dand Juags (98 YAYOO) LI aY v v T ansse (8 Gall ol pdia alae
el A e (1a,d YY) LS udae | Yoo b ad dlasd ol ) deas sd sy J
o Jsmanall Al ia Lag 525 alae V) ol a8 (a8 )+ 0) Sy il yidall alass
ST ek Ji

0= 2 s (8 YAV (N gl daai Jaa g aY 0 0V aise (B Lty
138 (8 Call dlaad ol LS8 8 a8 L il slae] o cpa 84D Gl s sall
Sasi S5 ehase 1 E 8 (a8 YIAY) Liad g palane | YA 8 (2,8 YE3Y) ansdl)
(208 AE) CulS Galae§ YA 88 Clu i) dlae] Clf a5 (38 )+ 0) e il yidall
€ £ L)‘“)AA

ixd Adadi ) ) el 0 Al Y1 LSl 5 Ailal) Al g3l Gam dul )0 pas
IR (3 Gaiall Bl sl JaST il (e ol a1 e Lilera (g yiiall 4085
Leidla el La gy 04 Y1 slm 5,8 caalyg (1o, YY) V) L cllginl g La sy
ol 385 Ll 553 IO diay £8) Y ) iaia g Le dlas caalys (28 YAYOY)
Ol e (Ja Y VY £ ) DA ellgial Logy €97 S sl 3 5

&#\ﬁﬁgeﬁ

3 gaiall daala — Ao 3N 4 &\uaﬁﬁmﬁ\@uw/q
A 30 Sigandl S e iy i 534y dgana [ 2

1022



