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of starvation. Daily food consumption for female 
ABSTRACT predator seems to be greater than that for male. 

The present study was carried out for two suc INTRODUCTION 
cessive seasons, 2005 and 2006, in an apiary situ
.ated at Beni-suif governorate to evaluate the role About 900 species of earwigs are identified 
of the predator earwig, Labidura riparia Pallas, worldwide, most of them being tropical. Earwigs 
inhabiting honey bee colonies. Also, a laboratory are active predaceous of tiny insects, besides feed 
experiment was conducted in the Fac. Agric., Fay on live and dead plants of the same ecosystem. 
oum Univ. to study the predation potential when They are considered important predators of eggs, 
feeding on both larvae and pupae of greater wax larvae and pupae of moths and beetles (EJ
moth, Galleria mellonella L. Obtained results in Hussichi, 1969). Earwigs are active at night and 
dicated that the presence of this predator was con hide during the day in moist, shady places such as 
tinuously occurred, but in variable population den under stones or logs, or in mulch. Neither eggs nor 
sities. Reliable abundance was recorded in autumn nymphs can withstand long periods of dryness 
followed by summer season then winter arid (McKie and Skelly, 2001). The Indian earwig, 
spring with an average means; 7.80, 3.95,0.86 and '. Labidura riparia, is the dominant species and 
0.32 earwig / colony for the 1'1 year, and 10.43, mainly prey~ cutworms, caterpillars, small grubs, 
0.92, 0.53 and 0.28 earwig / colony for the 211d maggots, mealybugs, fleas and other insects 
year, respectively. Significant difference was (Dugard, 2006). In Brazil, Euborellia annulipes 
found between autumn and other seasons. It seems and Labidura riparia were associated with com
worth noting here that this earwig preyed, desira mercial poultry' ranches as biological control 
bly, pupae of G. mellonella, and it has not been agents (Guimaraes et a/1992). 
observed attacking bees in tested colonies. Insig In USA, L. riparia, was recorded as a predator 
nificant difference was found between the popula of pupal stage of lepidopterous pests in soybean 
tion of target predator and weather factors, so it is fields (Domiciano and Herzog 1990; and Lee et 
suggested that this predator feeds on G. mellonella al 1990), and was the most abundant predator in 
stages and may be on other insects visiting or in peanut fields (Kharboutli and Mack, 1991); in 
habiting bee colonies. It was observed that indi Germany, as predator of tomato pests (Probst et 
viduals fed, in laboratory, on larvae and pupae of al 1999); in Spain, as a predator of maize aphid 
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244 Abd-Elgayed and Owayss 

(Asin and Pons, ]998). On the other hand, Johri 
and Reeta (1996), in India, observed that L. ri
paria form bengalensis (Dohrn) was omnivorous 
and the adults damaged 10.4-21 % of stored potato 
tubers. 

In, Egypt, L. riparia was recorded affecting the 
changes in the population densities of Thrips 
tabaci Lind., Empoasca sp. and Compylomma spp. 
in corn fields (Ahmed and Darwish, 1991); Be
misia tabaci BoisJ. in cotton fields (Darwish and 
Farghal, 1990); Phthorimaea opercu/ella in to
mato and potato fields (Abbas et al 1993) and 
Aphis craccivora K. in faba bean fields (EI
Defrawi et uI2000). 

In honey bee colonies, earwigs and other in
sects may live for short or long periods of time 
inside a colony or beneath the inner and the outer 
covers of a bee hive. They do not harm although 
the beekeeper may feel their presence unsanitary 
or unsightly. Some may eat bees or honey while 
others are just for sheltering (Caron, 1990). 

Because the information about the activity of 
earwigs in bee colonies is not complete, the pre
sent study aimed to focus on the related bioaspects 
and behavior of earwig, L. nparia, inhabiting 
honey bee colonies during two successive years, 
besides certain laboratory observations about its 
feeding. 

MATERIALS AND METHODS 

The present study was carried out during for 
successive seasons i. e. 2005 and 2006. Selecting 
location, sampling procedure and reconunended 
technique were as the following: 

I. Location: A stationery apiary situated in Qui 
village, Ehnasia, Beni-suif governorate, Egypt was 
selected. Honey bee, Apis melliferu L. colonies of 
Langstroth's design headed with local Carniolan 
queens were inspected. 

2. Sampling: 50 colonies were inspected periodi
cally every 15 days from Jan., 2005 to Dec., 2006. 
To record the changes in the natural population 
density of L. riparia, the outer cover of a colony 
was gently removed and the predator survivors 
found above or below the inner cover (rough 
sheet) or in other parts of the hive were counted. 
All colonies had ordinary beekeeping practices. 
The natural rate of quotient of increases (Q.I.) was 
estimated by dividing the value of population den
sity for each sampling period to that of the preced
ing one (Abdella, 1981). 

3. Laboratory preying technique: At the end of 
surveying period, samples of earwigs of the same 
colonies were taken to the laboratmy of Fac Ag
ric., Fayoum Univ. To study the daily predation, 
the obtained samples were isolated individually 
into males, females and nymphs in I() cm Pelri
dishes, fortified with clean correcated pers. Four 
groups were set as the following: 

a) males only; b) females only; c) males -+ fe
males; and d) nymphs only. Each group had 3 
types of feeding as the following: 

(I) feeding on larvae of the greater wax mot h, 
Galleria mellone/la, (2) feeding on pupae of U 
mellonella and (3) without feeding. 

Twelve treatments were used, each of 20 indi
viduals. The trea,ted dishes were incubated at 25± I 
DC and 70 ± 5 % R.H. where daily inspection~and 

renewal of preys was carried out. Observations 
lasted 30 days were recorded and predation rate 
was estimated. Temperatures (0C) and ~elative 

humidity (% R.H.) during the period uf study were 
obtained from the Bulletin of Agricultural Mete
oro I()g)-, Mill istry of Agriculture, Egypt. 

4. Stati!ltical analysis: Data colleCied were ~tatis

tically analyzed in a random complete block de
sign and mean values were compared at S% prob
ability levels by LSD. test, also correlation coef
ficients were calculated accordltlg to the methods 
given by Snedecor and Cochran (1981). 

RESULTS AND DISCUSSION 

I. Monitoring the changes in population density 

The fluctuations in the population densities of 
the earwig, L. riparia inhabiting te~ted honey bee 
colonies were investigated during lor successive 
seasons (Jan. 2005 to Dec. 2006) at Beni-suif gov
ernorate. ObtaIned results are sunnnarized in Ta
bles (I) and (2) and graphically illustrated in Fig. 
(I ). 

For the Isl year-of study, L. ripuria, was found 
during the whole year in inspet:led bee colonies, 
almost beneath the outer and ilulcr covers of a 
colony and rarely in another part. It was noticed 
that if one earwig was dropped, accidentally into a 
bee colony, it quickly escaped upwards to the hive 
cover or downwards to the hive entrance. 
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245 Earwig inhabiting honey bee colonies 

Table I. Changes in the seasonal abundance of the predator earwig, L. riparia, inhabiting honey bee colo
nies during 2005 in Beni-suif governorate 

.. 
~ 
c: 

~ 

on 

Counts of earwig	 Weather factors 
Quotient of

Sampling date TotalJ 50 Mean/ increases Min. temp. Max. temp. % 
colonies colony °C °C R.H. 

Jan. I 86 1.72 - 9.3 21.7 55
 

Jan.15 52 1.04 0.60 9.6 20.2 58
 

Feb.! 33 0.66 0.65 9.5 21.8 48
 

Feb.IS 38 0.76 1.15 7.7 17.5 52
 

March, I 24 0.48 0.63 13.7 24.3 52
 

March,15 26 0.52 1.08 13.5 24.1 48
 

Mean 43.17 ab 0.86 - 10.55 21.60 52.17
 

April,l 19 0.38 0.73 12.5 25.9 48·
 

April,IS 18 0.36 0.95 14.1 32.1 50
 

c:	 MaY,l 12 0.24 0.67 19.5 31.8 47 
'C 
c. 
~	 May,IS 17 0.34 1.42 15.1 31.9 53 

June,1 II 0.38 1.12 18.2 39.3 50 

June,15 12 0.24 0.63 22.3 34.7 47 

Mean 14.83 a 0.32 - 16.95 32.62 49.17
 

July, I 14 0.28 1.17 24.6 35.8 41
 

July, IS 18 0.30 1.29 24.1 36.2 42
.. 
e 
~ 

Aug.,1 112 2.24 6.22 21.1 36.3 50 
e 
::s Aug.,IS 317 6.34 2.83 20.2 33.5 52 
~ 

Sep.,1 212 4.24 0.67 18.2 33.2 54
 

Sep.,15 514 10.28 0.43 20.6 31.2 47
 

Mean 197.83 b 3.95 - 21.47 34.37 47.67
 

Oct., I 342 6.84 0.67 20.2 34.1 48
 

Oct.,15 642 12.84 1.88 19.1 32.1 49
 
c:
 
e Nov.,1 411 8.22 0.64 l8.1 32.0 51
 
::I... 
::I Nov.,IS 424 8.48 1.03 19.2 30.6 49-< 

Dec., I 310 6.20 0.73 10.8 26.7 50
 

Dec.,15 211 4.22 0.68 8.2 23.8 51
 

Mean 390.00 c 7.80 - 15.93 29.88 49.67
 

General mean 161.46 3.23
 

r 0.22 0.16 0.04
 

L.S.D. \% = 166.18 lor total.
 
r = correlation between the population of earwigs and weather factors at 0.05 level.
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Table 2. Changes ill the seasonal abundance of the predator earwig, L. riparia, inhabiting honey bee colo
nies during 2006 in Beni-suif governorate 

O~unts of earwig Weather factors 
Quotient of -  ._-_. 

Sampling date TotaV 50 Mean/ increases Min. temp. Max. (emp. 
'YoR.H.colonies colony	 °C °C 

Jan., I 35 0.70 - 9.0 21.3 57
 

Jan.,15 42 0.84 1.20 9.2 21.2 55
 
"-
COl Feb.,1 20 OAO 0.48 10.9 22.8 56 
CI 
~ Feb., I5 19 0.38 

March, I 26 0.52 

March,15 

Mean 

April,! 

April, J5 
Oli 

'~ 
= May,1 

'Jl 
c. 

May,IS 

June, I 

June, I5 

Mean 

July,l 

July,I5
"-
COl 

E Aug.,1 
E 
::I Aug.,15

'Jl 

St:p., I 

Sep.,15 

Mean 

Oct., I 

18 

26.67 a 

17 

25 

17 

S 

8 

11 

13.83 a 

8 

II 

17 

19 

68 

153 

46.00 a 

412 

0.36 

0.53 

0.34 

0.50 

0.34 

0,10 

0.16 

0.22 

0.28 

0.16 

0,22 

0,34 

0,38 

1.34 

3.06 

0.92 

8,24 

Oct.,15 522 10.44 
c 
E Nov.,1
::I- 932 18.63 

::I Nov.,15< 632 12.64 

Dec"l 511 10.22 

Dec.,15 

Mean 

Ceneral mean 

120 

521.50 b 

152.00 

. 

., . 

2.40. 

1'0.43 

3.04 

r	 , 

0.95 9.6 209 60 

1.37 10.5 25.9 52 

0.69	 13.5 26.9 53 

- 10.45 23.17 . 55.50 
. -~-

29,j0.94 14.5	 55  \IA7 15,6 2lf,8 47 

0.68 16,1 33.0 51 

0.29 18,9 36.1 44 

1.60 22.1 35.8 45 

1.38 22.5 37.2 47 
_..--.-_._---

- 18.28 33.55 48.17 

1.60 22i 35.8 45 

1.38 22.5 37,2 47 

1.54 25.9 38,3 48 

1.12 24.6 37.5 52 

3.53 22.9 37.9 50 

2.28 22.4 34.5 51,
- 23.40 36.87 48.83 

.---
1.32 18.9 36.2 48 

1.27 17,8 . 32.1 49 

1,79 19.1 34.3 50... 
0.68 '18.1 32,5 49 

0.8 I 10.6 22.8 49 

'0.23 10.2' 23.8 52 
.. ,

- 15.78 30.28 49.50 
.. 

._-- ---_. 
0.10 0.11 -0.22 

II 
I..s.D 1,,= 175.74 fur total. 
I' ~ wrn:latlOn between the population of earwigs and weather factors at 0.05 level. 
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247 Earwig inhabiting honey bee colonies 

Data, Table (I), showed that population den
sity appeared with 86 individuals! 50 colonies at 
Jan. lSi, then decrease.d obviously till June Istto II 
individuals! 50 colonies. 

In Aug., a sharp increase in population density 
was noticed reaching its maximum density in mid 
Oct. (642 individuals / 50 colonies) with a mean 
value 12.84 individuals / colony at average 19.1 
and 32.1 °C min. and max. temp. and 49 % R.H.. 
However Q.l. was 1.88, then a slight decrease was 
recorded in the end of Dec. 

2ndFor the year, similar population demon
strates the same trend, but in less values being; 
35and 5 individuals! 50 colonies in Jan. Isl and 
May 15, respectively. A gradual increase in popu
lation density was obtained reaching its maximum 
(932 individuals / 50 colonies) in Nov. 1sl with a 
mean value; 18.63 individuals / colony and 1.79 
Q.1. value at 19.1 and 34.3 °C min. and max. 
temp. and 50 % R.H. Also, population density 
gradually declined till the end of Dec., recording 
one period of activity as in the Ist year, Fig. (I). 
The highest abundance of L. riparia was recorded 
in autumn followed by summer then winter and 
spring, Fig. (2). 

Statistical analysis showed insignificant corre
lation values between the population density of L. 
riparia in the tested colonies and each of external 
min., max. temp. and % R.H. for the two years of 
study. Meaning that the presence of this predator 
is not obviously associated with external changes 
in weather factors to be enforced to hide in bee 
colonies, while temperature inside the colony is 
somewhat stable. So, another reason is much more 
accepted, however individuals of L. riparia in the 
tested colonies was not seen attacking adult bees, 
but preying, desirably, pupae of the greater wax 
moth, G mellonella. Concerning seasons, the high 
population density which was recorded in autumn 
differed significantly with those of other seasons 
during the two years of study. 

The present observations showed that the high 
activity of this predator coincided with those of 
other pests attacking bee colonies in the same pe
riods. These pests include; oriental hornet, Vespa 
orienta/is F., bee-eater, Merops spp., and greater 
wax moth, G. mellonella (Hussein et aI2001.). It 
is also known that bee colonies being weak or 
inactive in autumn and winter in most Egyptian 
regions associating with ecological conditions i.e. 
decreased temperature, lack of food sources which 
leading to decreased brood rearing. 

In this respect, Hussein et al (200lb), in Egypt, 
recorded maximum abundance of bee-eater during 

Jan., Dec., and Feb.; peaks of oriental hornet dur
ing Nov., and Oct. On the other hand, maximum 
abundance of greater wax moth was observed dur
ing Dec., and March, while minimum one during 
Aug. The same authors recorded L. riparia as an 
occasional pest in honey bee colonies and they 
didn't mention any details about its role or activity 
periods inside the bee colony (Hussein et ", 
2001 b)· 

The present findings are in agreement with 
those of Gupta and Sharma (2003), in India, who 
found that the highest population density of L. 
riparia was recorded during July, Aug., and Sep., 
while the lowest one during Feb. and March dem
onstrated a sharp decline during summer months 
(May and June). 

On the other hand, Caron (1990) suggested 
that the earwig, Fojicula auricularia L. entel's bee 
hives in Europe and North America for shelter, eat 
honey, wax, soft parts, injured or dying bees, and 
perhaps larvae. 

2. Predation rate 

The data in Table (3) indicated that individuals 
of earwig when fed on larvae or pupae of G. me/
/onella survived during the period of experiment 
(30 days), vice versa those non-fed ones which 
died within 2 - 7 days (males) .and within 3 '- 6 
days (females). Unfed males + females showed 
cannibalistic behavior within I -2 days, while 
starved nymphs died within 2 - 5 days. 

In case of feeding on larvae of G. mellonella, 
the consumption means were 0.53, 0.70 and 1.30 
prey / day for male, female, and male + female, 
respectively. Total counts of preys were; 16, 21 
and 39 preys / 30 days for the same treatments, 
resp,ectively. It is observed that nymphs had G. 
mellonella died within 2 - 5 days of feeding. 

On the other hand, feeding on pupae of G. mel
/onella exhij:>ited obvious increase in number of 
preys greater than that of larval feeding. Pupal 
consumption means were; 1.30, 1.47, 4.07 and 
1.00 preys / day .and totals were; 39, 44, 122 and 
3 p~~ys ! 30 days for male, female, male + female 
and nymph, respectively. 

In general it could be observed that, the ear
wigs pre~er pupae than larvae and male + female 
consumed more preys than each alone and that 
may be due to self competition. However, nymph 
consumed the least number of pupae of preys. 
In this respect, EI-Hussieni (1969) found that 
plant material is not a real food for L. riparia, but 
just for obtaining humidity. He added that starved 

Annals Agric. Sci., 52( I), 2007 



248 

-
------ 

------------------. 

---- --- -----
--

1_ 

--------..

aummar 

autumn 

Abd-Elgayed and Owayss 

.- -- ------_._--------._---~,~---_._---_._.- ------_. 26 , 

I 

20 ' 

! 

.  - . ------_._-------~. 

Fig. 1. Seasonal abundance of predator earwig, L. riparta, in honeybee colonies during 1st and 2nd 

• years elf study at Beni-suef governorate 

10 

9 

~ 8 
c 
0 

7Q 
(j 

Oil 6'i ... 
01 5 ...Q>

0 4,
Q
 
c
 3 
c 
01 
Q> 2 
~ 

0 

aprlng 

--. 
'--------

2006 

2005 

winter 

Fig. 2. Seasonal abundance of earwig in honeybee colonies during the two years of i>tudyi 1\ 

Annals Agric. SeL, 52(.1),:2007 



249 Earwig inhabiting honey bee colonies 

Table 3. Daily co~sumed larvae or pupae of G. mellonella by the predator, L. riparia at 25°C and 70 
%R.H.. 

, 
No. of preys consumed / day 

Days Larvae Pupae 

Male Female Male+Female Male Female Male+Female Nymphs 

I 1(10) 0(0) 1(10) 1(10) 2(20) 5(50) 1(10) 

2 I(10) 1(10) 2(20) 2(20) 2(20) 5(50) 0(0) 

3 1(10) 1(10) 1(10) 1(10) 1(10) 5(50) 1(I 0) 

4 1(10) 1(10) 1(10) 1(10) 2(20) 3(30) 1( 10) 

5 0(0) 1(10) 2(20) 2(20) 1(\0) 2(20) 0(0) 

6 0(0) 1(I 0) 0(0) I(10) 1(10) 5(50) 1(10) 

7 0(0) I( I0) I( 10) 1(10) 1(10) 4(40) 1(10) 

8 0(0) 1(10) 1(10) I( 10) 1(10) 3(30) 1(10) 

9 0(0) 0(0) 2(20) 2(20) 1(10) . 4(40) 1(10)

10 I(10) 0(0) 3(30) 2(20) 1(1 0) 5(50) I( 10) 

II 1(10). 0(0) 0(0) 0(0) 2(20) 6(60) I( 10) 

12 1(10) J(10) 0(0) 1(10) 1(10) 3(30) 1(10) 

13 0(0) 0(0) 0(0) I( 10) 1(10) 5(50) 2(20) 

14 0(0) 0(0) 2(20) 0(0) 2(20) 3(30) I( I0) 

15 I(10) 0(0) 1(10) I( I0) 3(30) 5(50) 1(10) 

16 I(10) 0(0) 1(10) I(I 0) I( I0) 5(50) 2(20) 

17 1(10) 0(0) 2(20) 2(20) 2(20) 4(40) 1(10) 

18 0(0) 1(10) 1(10) 2(20) 1(10) 4(40) 2(20) 

19:" 0(0) 1(10) 1(10) 2(20) 1(10) 4(40) I( I0) 

20 0(0) 1(1 0) 1(10) 1(10) 1(10) 3(30) I( I0) 

21 1(10) J(10) I( \0) 2(20) 2(20) 5(50) I( 10) 

22 I( 10) I( 10) 2(20) 1(10) 2(20) 5(50) 0(0) 

23 0(0) 1(10) 2(20) 2(20) 2(20) 5(50) 2(20) 

24 I(10) 1(10) 2(20) 1(I 0) 1(10) 4(40) \(\0) 

25 1(10) 2(20) 2(20) I(10) 2(20) 3(30) I(10) 

26 -1(10) 1(10) 1(10) 2(20) 1(10) 3(30) . I(10) 

27 0(0) 1(10) 2(20) I( 10) 2(20) 4(40) 1(10) 

28 I( 10) 1(10) 1(10) 2(20) 10-0) 3(30) 1(10) 

29 0(0) 1(10) 2(20) 1(10) 2(20) 3(30) 0(0) 

30 0(0) 0(0) 1(10) 1(10) 1(10) 4(40) 1(10) 

Total 16 21 39 39 44 122 30 
Mean 0.53 0.70 1.30 1.30 1.47 4.07 LaO 
(%) (5.30) (7.00) (13.00) (13.00) (14.70) (40.70) (10.00) 

± ± ± ± ± ± ± ± 
SE 0.09 0.10 0.14 0.12 0.18 0.18 0.10 

N.B: 
a) Earwig nymphs fed on larvae died within 2-5 days. 
b) Unlcd earwig individuals died during the following periods (day): 

2 - 7 (male), 3 - 6 (female), I -2 (female + male) and 2 - 5 (nymphs). 
c) Data between brackets indicate % daily consumption. 

Annals Agric. Sci., 52(1), 2007 



250 Abd-Elgayed and Owayss 

females and males died within 4.0 and 2.8 days, 
respectively at 35°C. In this concern, L. riparia 
consumed more larvae of Spadaptera jrugiperJa 
at 30°C and females consumed more preys than 
males (Kharboutli and Mack, 1993). 
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