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ABSTRACT 

The comb-footed spider, Anelosimus aulicus, has great potential to 

suppress insect pests of agricultural crops. The effect of some insecticides 

used against these pests on survival of this spider was investigated under 

laboratory conditions.  Mortality and changes in the fine structure of the 

midgut 48h after treatment with Lannate
®
, Reldan

®
 and Match

®
 were 

examined. The LC50's, LC90's and slope of these insecticides were given. 

Lannate
®
 was the most effective due to high acute toxicity, causing 66.7% 

mortality in females and 91.6% in males. It was also the most drastically 

effective on fecundity of females where no egg sacs were laid under the 

recommended field concentration (0.3gm/ 200 ml water). Reldan
®
 caused 

58.3% mortality in females and 83.33% in males. The least effective was 

in Match
®
 causing 50% mortality in females and 58.33% in males. 

Obviously, males were more affected than females. The effect of 

insecticides on longevity periods and prey consumption of adults and, 

fecundity of females, at different concentrations of insecticides, were 

investigated. On the other hand, the histological study on the midgut 

glands of adults using Transmission Electron Microscope revealed 

similarity in structure of females and males of untreated spiders, whereas, 

treated spiders showed different changes indicated by the absence of some 

cells in the tissues in this organ, which might affect its digestive function 

and therefore ability for survival. 

Keywords: Spiders- Anelosimus aulicus- Insecticides- Mortality- 

Transmission Electron Microscope (TEM) - Histology. 

INTRODUCTION 

Spiders are known as important predators and one of the most diverse 

and abundant groups that prevail under different environments with almost 

42.473 species described in Phylum Arthropoda (Platnick 2011). Due to their 

presence in large numbers and capabilities to capture the prey, these 

arthropods in some crops are considered potentially important bio-control 

agent. Although spiders are more sensitive to insecticides than insects (Ravi et 

al., 2008), some spiders not only tolerate the harmful effects of pesticides but 

also show some resistance as reported by Tanaka et al., 2000., thus require 

selective pesticides for successful Integrated Pest Management programs, that 

efficiently affect target organisms but cause minimum damage to non target 
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organisms and environment. Therefore, the present study was designed to 

achieve the following objectives; a) assessment of the toxic effect of 

insecticides commonly used, Lannate
®
, Reldan

®
 and Match

® 
on the most 

abundant spider A. aulicus. Mortality and biology and b) histological changes 

in the midgut were investigated in the laboratory. 

MATERIALS AND METHODS 

1. Rearing of the spider A. aulicus: 

Adults collected from nearby tomato plantations were cultured in the 

Lab. conditions, 25 ± 2°C and 65± 5 % RH. Females were held in small plastic 

containers (5.5cm dia. x 4.5cm ht.) for deposition egg sacs. Each of one 

emerged juveniles were transferred to new containers and from this test 

spiders were taken.  Juveniles and adults reared were fed on 2
nd 

and 3
rd

 larval 

instars of cotton leaf worm, Spodoptera littoralis Boisduva (Lepidoptera, 

Noctuidae). Adult spiders were allowed copulation, introducing one male to 

each female immediately after the last molt. Males were separated after 

mating. After starvation for one week, according to (Benamu et al., 2013) 

adults were placed each in a Petri dish (9 cm dia.) for experimentation.  
2. Rearing of prey; S. littoralis: 

 Egg batches of this cotton leaf worm were collected from nearby 

cotton field, sterilized with 5 % formalin and kept in glass jars (20 cm dia. x 

15cm ht.), covered with muslin cloth held tight by rubber bands until egg 

hatched. The jars were provided with clean castor oil leaves, replaced daily 

with fresh food for the emerged larvae. Pupae were later collected and placed 

in glass chimnies until moth's emergence. Each chimny was provided with a 

small cotton pad soaked in 10 % sugar solution for adult feeding. Leaves of 

diafla, Nerium oleander Poir, were also provided as oviposition sites. From 

this culture, 2
nd

 and 3
rd

 larva was obtained as prey for the studied spider. 
3. Insecticides tested: 

As presented in Table (1), three insecticides; representing three 

different groups, were chosen for this study namely; Lannate
®
 90% SP, 

Reldan
®
 50% EC, and Match

®
 5% EC. For each insecticide three 

concentrations were used, and each was replicated three times and compared 

with untreated control.  

Table (1): Insecticides, active ingredients and concentrations used. 
Trade Name Active 

Ingredient 

Chemical Class Concentration/ 200ml water 

1
st   

conc. 
2

nd
 

conc. 

3
rd

 

conc. 

Lannate
® 

90% SP Methomyl Oxime carbamate 0.3 gm 0.15 gm 0.075gm 

Reldan
®
 50% EC 

Chlorpyrfos 

methyl 
Organophosphate 1ml 0.5ml 0.25ml 

Match
®
 5% EC Lufenuron Benzoyl urea 0.16 ml 0.080 ml 0.040ml 

 

https://en.wikipedia.org/wiki/Benzoylurea
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4. Toxicity tests: 
The leaf- dip technique developed by Amalin et al., 2000 was 

followed.  In this method clean castor oil plant leaves were dipping in the 

desired concentration of insecticide for 60 second and dried for 30 minutes. 

The test 2
nd 

and 3
rd

 instars larvae of S. littoralis, were kept on such treated 

leaves, for one hour, then four of these larvae were introduced to each one 

adult spiders. Mortality was recorded 48h post treatment. Rearing of survived 

spiders continued by feeding on untreated prey to observe adult longevity 

periods, prey consumption and female fecundity. 
5. Histological observations: 

This work was performed in the Transmission Electron Microscope 

(TEM) lab, Fac. of Agric., Cairo University Research Park (FA-CURP) on 

female and male of A. aulicus (Koch) following the technique described by 

Rocchetta et al., 2007.  

Spiders were decapitated and dissected to separate the alimentary canal, 

which was then fixed in 2.5% glutaraldehyde in 0.1 M sodium phosphate buffer 

(PH 7.4, 4°C, 2h). Subsequently, the material was post-fixed in 2% osmium 

tetroxide in 0.1 M phosphate buffer (4°C,1.5h) and dehydrated through a graded 

series of ethanol concentrations (50, 70, 90, 95 and 100 percent, each for 

15min) and acetone (15min), and then embedded in epoxy resin. Semi-and 

ultra-thin sections were cut on a Leica Ultra cut UCT25 ultra microtome. Thin 

sections were stained on a hot plate with Toluidine blue (1x) then examined by 

camera Leica ICC50 HD. Ultrathin sections, prepared at approximately 75-90 

µm thickness, were stained with uranyl acetate and lead citrate, and then 

examined by transmission electron microscope JEOL (JEM-1400 TEM).  

RESULTS AND DISCUSSION 
A) Toxicity of insecticide-treated S. littoralis larvae to adult spiders A. aulicus:  

Evaluation of the effect of the use of recommended insecticides, 

Lannate
®
, Reldan

®
, and Match

®
 against A. aulicus revealed the following as 

shown in Table (2)  

1- The toxic effect of Lannate
®

: 

The LC50 was 1083.32 ppm for females and 668.43 for males, with 

LC90 values 2684.69 ppm and 1444.45 and the slope was 3.25 and 3.83, 

respectively. Mortality in females reached 66.66, 16.67 and 8.33% and 91.67, 

41.33 and 16.66% in males at 1350, 675 and 338 ppm concentrations, 

respectively 48h post treatment. Males were more sensitive to Lannate than 

females. 

2- The toxic effect of Reldan
®
: 

The LC50 was 2265.84 ppm for females and 1414.98 ppm for males, 

withLC90 values 6433.11 and 3518.76 and the slope was2.82 and 3.23, 

respectively. Mortality in females reached 58.33, 16.66 and 8.33% and 83.33, 
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33.33 and 16.66% in males at 2500, 1250 and 625 ppm concentrations, 

respectively 48h post treatment. 
3- The toxic effect of Match

®
: 

The LC50 was850.17 ppm for females and 693.26 ppm for males, 

withLC90 values 2872.54 ppm and 2989.95 and the slope was2.42 and 2.02, 

respectively. Mortality in females reached 50.00, 16.66 and 8.33% and in 

males being, 58.33, 25.00 and 16.66% at 800, 400 and 200 ppm 

concentrations, respectively 48h post treatment. 

Table (2): Mortality, LC50, LC90 and slope values of insecticides on adults 

of the spider A. aulicus (Koch) two days after feeding on 

treated prey. 

 

B) Effect of toxicated feeding on some biological aspects of A. aulicus: 

Adults of the spider A. aulicus that survived feeding previously on 

insecticide-treated larvae of S. littoralis were reared on untreated ones under 

incubator condition, 25± 2
o
C and 65± 5% R.H., and observed daily. The 

longevity periods and prey consumption, and female fecundity data were 

recorded.  

The results for untreated spiders (control) revealed the following: 
1. Longevity and prey consumption of adults: 

As shown in Table (3), female longevity averaged 167.25 days. The 

pre-oviposition, oviposition and post-oviposition periods averaged 13.67, 

42.33 and 111.25 days, respectively. Male longevity was shorter and averaged 

143.92 days. The total number of prey consumed per female ranged between 

156 and 317 larvae. The total number of prey consumed per male ranged 132-

234 larvae. In general, adult females consumed more larvae than adult males.    
2. Egg incubation period, % hatch and fecundity of females: 

As shown in Table (4), females laid an average of 3.50egg 

sacs/female, which contained 13.00- 45.00 spiderlings. Eggs hatched after 16 

Sex Mortality Percentages% at given 

conc. (ppm) 

LC50 

ppm 

LC90 

ppm 

Slope± S.E 

Lannate® 

 1350 675 338    

♀ 66.66 16.67 8.33 1083.32 2684.69 3.25± 1.10 

♂ 91.67 41.33 16.66 668.43 1440.45 3.83±1.09 

Reldan® 

 2500 1250 625  

♀ 58.33 16.67 8.33 2265.84 6433.11 2.82±1.08 

♂ 83.33 33.33 16.66 1414.98 3518.76 3.23±1.02 

Match® 

 800 400 200  

♀ 50 16.66 8.33 850.17 2872.54 2.42±1.06 

♂ 58.33 25 16.66 693.26 2989.95 2.02±0.95 
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days, and hatching percentage reached 94.5%. The average number of spiderlings 

per female was 107.25. 
Table (3):Longevity (L) in days and prey consumption (C) of the 

untreated A. aulicus adults (Koch).  

p
ar

am
et

er
s Females Males 

Preoviposition Oviposition Postoviposition Total Total 

(L) (C) (L) (C) (L) (C) (L) (C) (L) (C) 

R
an

g
e 

10.00-

17.00 

28.00- 

50.00 

23.00- 

54.00 

83.00- 

183.00 

53.00- 

133.00 

45.00- 

108.00 

86.00- 

183.00 

156.00- 

317.00 

75.00- 

156.00 

132.00- 

234.00 

M
ea

n
±

 S
.E

 

13.67± 

0.68 

39.00± 

1.97 

42.33± 

2.61 

146.41± 

8.42 

111.25± 

6.13 

92.58± 

4.89 

167.25± 

7.65 

278.00± 

12.38 

143.92± 

6.35 

212.75± 

7.93 

 

Table (4):Egg incubation period, % hatch and fecundity of untreated A. aulicus 

(Koch) females (control). 
Parameters Egg incubation 

period (days) 

Fecundity of Females 

No. egg sac/ 

female 

No. spiderlings/ egg 

sac 

No. spiderlings/ 

female 

% 

hatch 

Range 10.00- 20.00 2.00- 4.00 13.00- 45.00 42.00- 135  

94.5 Mean± S.E 16.50± 0.37 3.50± 0.19 30.64± 1.41 107.25± 7.08 
 

A) Effect of Lannate
®
 at field recommended lethal and sublethal doses on A. 

aulicus biology: 
The effect of Lannate

®
 at lethal and sublethal concentrations on longevity in 

days (L), prey consumption (C), egg incubation period, % hatch and fecundity of A. 

aulicus Koch adults were showed in Tables 5 &6. 

1- Effect of lethal concentration (0.3gm): 

a. Longevity and prey consumption of adults: 
Female longevity averaged was 11.50 days. The number of prey consumed 

per female ranged between 5 and 8 larvae. Male longevity was shorter and averaged 

3.50 days. The total numbers of prey consumed per male being 2.20 larvae.  

b. Fecundity of females: 

Females were incapable of reproduction since no egg sacs were observed.  

2- Effect of 1/2 lethal concentration (0.15 gm): 

a. Longevity and prey consumption of adults: 

Female longevity averaged was 86.30 days. The pre-oviposition, oviposition 

and post-oviposition periods averaged 18.50, 21.50 and 46.30 days, respectively. 

Male longevity averaged 70.57 days. 

The total number of prey consumed per female ranged between 44.0 and 

121.0 larvae. Predation during the pre-oviposition, oviposition and post-oviposition 

periods averaged 20.20, 43.00 and 28.60 larvae, respectively. The total number of 

prey consumed per male ranged between 32-91 larvae. 

b. Egg incubation period, % hatch and fecundity of females: 
Females laid 1-2 egg sacs each contained 13-33 spiderlings. Eggs hatched after 15.0-

22.0 days, with % hatch of 78.3%. The average of spiderlings produced per female 

was 40.20. 
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3. Effect of 1/4 lethal concentration (0.75gm): 

a. Longevity and prey consumption of adults: 

Female longevity averaged was 117.50 days. The pre-oviposition, oviposition 

and post-oviposition periods averaged were 17.25, 37.33 and 62.92 days, 

respectively. Male longevity averaged was 95.70. The total number of prey consumed 

per female ranged between 67 and 190 of larvae. The total number of prey consumed 

per male ranged between 79-172 larvae.  

b. Egg incubation period, % hatch and fecundity of females: 
Females laid 1-3 egg sacs; one contained 14-39 spiderlings. Eggs hatched 

15.0-22.0 days (average 18.62), with % hatch of 89 %.  The average of spiderlings 

produced per female was 68.17. 

Table(5):Effect of Lannate
®
 at lethal and sublethal concentrations on longevity 

in days (L) and prey consumption (C) of A. aulicus Koch adults. 

P
ar

am
et

er
s Females Males 

Lethal conc. (0.3gm) 

Pre-oviposition Oviposition Post-oviposition Total Total Total 

 

Total 

 

(L) (C) (L) (C) (L) (C) (L) (C) (L) (C) 

R
an

g
e 

- - - - - - 
10.00-

13.00 

5.00- 

8.00 

0.00- 

7.00 

0.00- 

4.00 

M
ea

n
±

 S
.E

 

- - - - - - 
11.50± 

0.65 

6.50± 

0.64 

3.50± 

3.49 

2.20±  

2.19 

Sub-lethal conc. (0.15gm) 

P
ar

am
et

er
s Pre-oviposition Oviposition Post-oviposition Total Total Total 

 

Total 

 

(L) (C) (L) (C) (L) (C) (L) (C) (L) (C) 

R
an

g
e 

15.00- 

21.00 

15.00- 

23.00 

1.00- 

32.00 

0.00- 

67.00 

32.00- 

60.00 

15.00- 

36.00 

48.00- 

106.00 

44.00- 

121.00 

45.00- 

82.00 

32.00- 

91.00 

M
ea

n
±

 S
.E

 

18.50± 

0.65 

20.20± 

0.71 

21.50

± 

4.50 

43.00± 

9.30 

46.30± 

2.89 

28.60± 

1.88 

86.30± 

5.69 

91.80

± 9.74 

70.57± 

4.83 

75.57± 

7.43 

Sub-lethal conc. (0.75gm) 

P
ar

am
et

er
s Pre-oviposition Oviposition Post-oviposition Total Total Total 

 

Total 

 

(L) (C) (L) (C) (L) (C) (L) (C) (L) (C) 

R
an

g
e 

13.00- 

20.00 

17.00-

35.00 

1.00- 

53.00 

2.00-

118.00 

44.00- 

85.00 

30.00-

74.00 

65.00-

133.00 

67.00-

190.00 

52.00-

113.00 

79.00-

172.00 

M
ea

n
±

 S
.E

 

17.25± 

0.64 

22.33± 

1.53 

37.33

± 

4.48 

89.50± 

9.52 

62.92± 

3.98 

45.67± 

3.84 

117.50± 

5.19 

157.50

± 9.62 

95.70± 

5.97 

125.80± 

9.64 
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Table (6): Effect of Lannate
®
 at lethal and sublethal concentrations on egg 

incubation period, % hatch and fecundity of A. aulicus Koch adults. 
Lethal conc. (0.3gm) 

Parameters Egg incubation     

period (days) 

No. egg sac/ 

female 

No. spiderlings/ egg 

sac 

No. spiderlings/ 

female 

hatch  

% 

Range - - - -  

- Mean± S.E - - - - 

Sublethal conc. (0.15gm) 

Range 15.00- 22.00 1.00- 2.00 13.00- 33.00 20.00- 52.00 
78.3 

Mean± S.E 18.59± 0.44 1.70± 0.15 23.65± 1.67 40.20± 3.68 

Sublethal conc. (0.75gm) 

Range 15.00- 21.00 1.00- 3.00 14.00- 39.00 30.00- 94.00 
 

89 

Mean± S.E 18.62± 0.27 2.41± 0.19 28.21± 1.26 68.17± 4.77 

 

A) Effect of Reldan
®
 at field recommended lethal and sublethal doses on A. 

aulicus biology: Effect of Reldan at lethal and sub-lethal concentrations on longevity 

in days (L), prey consumption (C), egg incubation period, % hatch and fecundity of 

A. aulicus Koch adults were showed in Tables 7 & 8 

1- Effect of lethal concentration (1 ml): 

a. Longevity and prey consumption of adults: 

Female longevity averaged was 17.40 days. Pre-oviposition, oviposition and 

post-oviposition periods averaged 6.00, 0.40 and 1.80 days, respectively. Male 

longevity averaged was 5.33 days. The total number of prey consumed per female 

ranged between 11.0 and 17.0 larvae. Predation during the pre-oviposition, 

oviposition and post- oviposition periods averaged 5.00, 0.40 and 1.00 larvae, 

respectively. The total number of prey consumed per male ranged between 0-6 larvae.  

b. Egg incubation period, % hatch and fecundity of females: 

Females laid 0-1egg sac each contained 0-18.  Eggs hatched after 0-22 days, 

with % hatch of 63.2 %. The average of spiderlings produced per female was 6.60. 

2- Effect of 1/2 lethal concentration (0.5 ml): 

a. Longevity and prey consumption of adults: 

Female longevity averaged was 95.80 days. Pre-oviposition, oviposition and 

post-oviposition periods averaged 16.70, 21.30 and 57.80 days, respectively. Male 

longevity averaged was 75.00 days. The total number of prey consumed per female 

ranged between 45 and 130 larvae. Predation during the pre-oviposition, oviposition 

and post-oviposition periods averaged 21.30, 48.30 and 29.60 larvae, respectively. 

The total number of prey consumed per male ranged between 39-100 larvae. 

b. Egg incubation period, % hatch and fecundity of females: 

Females laid 1-2 egg sacs each contained 14-35 spiderlings. Eggs hatched 

after 13.0-22.0, with % hatch of 79 %.  The average of spiderlings per female was 

44.10.  
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3- Effect of 1/4 lethal concentration (0.25 ml): 

a. Longevity and prey consumption of adults: 

Female longevity averaged was 122.42 days. Pre-oviposition, oviposition and 

post-oviposition periods averaged were 14.67, 33.42 and 74.33 days, respectively. 

Male longevity averaged 97.64 days. The total number of prey consumed per female 

ranged between 68 and 221 larvae. Predation during the pre-oviposition, oviposition 

and post-oviposition periods averaged were 26.33, 97.08 and 50.83 larvae, 

respectively. The total number of prey consumed per male ranged between 86-183 

larvae.  

b. Egg incubation period, % hatch and fecundity of females: 

Females laid 1-3 egg sacs, each contained 15-40 spiderlings. Eggs hatched 

after 14.0-20.0 days, with % hatch of 90 %. The average of spiderlings produced per 

female was 72.67. 

Table (7): Effect of Reldan
®
 at lethal and sublethal concentrations on longevity 

in days (L) and prey consumption (C) of A. aulicus Koch adults. 

P
ar

am
et

er
s Females Males 

Lethal conc. (1 ml) 

Pre-oviposition Oviposition Post-oviposition Total Total Total 

 

Total 

 

(L) (C) (L) (C) (L) (C) (L) (C) (L) (C) 

R
an

g
e 

0.00- 

15.00 

0.00- 

13.00 

0.00- 

1.00 

0.00- 

1.00 

0.00- 

5.00 

0.00-

3.00 

14.00-

21.0 

11.00-

17.00 

0.00- 

9.00 

0.00- 

6.00 

M
ea

n
±

 S
.E

 

6.00± 
3.67 

5.00± 
3.07 

0.40± 
0.24 

0.40± 
0.24 

1.80± 
1.11 

1.00± 
0.63 

17.40± 
1.36 

14.40± 
1.08 

5.33± 
2.37 

3.33.± 
1.76 

1/2 lethal conc. (0.5 ml) 

P
ar

am
et

er
s Pre-oviposition Oviposition Post-oviposition Total Total Total 

 

Total 

 

(L) (C) (L) (C) (L) (C) (L) (C) (L) (C) 

R
an

g
e 

13.00-

20.00 

17.00-

29.00 

1.00-

35.00 

1.00-

71.00 

35.00-

71.00 

19.00-

40.00 

54.00-

115.00 

45.00-

130.00 

49.00-

85.00 

39.00-

100.00 

M
ea

n
±

 S
.E

 

16.70± 

0.79 

21.30± 

1.11 

21.30± 

3.63 

48.30± 

7.99 

57.80± 

3.99 

29.60± 

2.23 

95.80± 

6.89 

98.60± 

9.01 

75.00± 

3.95 

86.50± 

7.14 

1/4 lethal conc. (0.25 ml) 

P
ar

am
et

er
s Pre-oviposition Oviposition Post-oviposition Total Total Total 

 

Total 

 

(L) (C) (L) (C) (L) (C) (L) (C) (L) (C) 

R
an

g
e 

11.00-
18.00 

19.00-
38.00 

1.00-
46.00 

2.00-
125.00 

48.00-
96.00 

34.00-
85.00 

66.00-
136.00 

68.00-
221.00 

61.00-
116.00 

86.00-
183.00 

M
ea

n
±

 S
.E

 

14.67± 

0.66 

26.33± 

1.58 

33.42± 

3.59 

97.08± 

9.82 

74.33± 

4.26 

50.83± 

3.77 

122.42± 

6.21 

174.25

± 
11.39 

97.64± 

4.40 

126.64± 

7.54 
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Table (8): Effect of Reldan
®
 at lethal and sublethal concentrations on egg 

incubation period, % hatch and fecundity of A. aulicus Koch adults. 
Lethal conc. (1 ml) 

Parameters Egg incubation     

period (days) 

No. egg sac/ 

female 

No. spiderlings/ egg 

sac 

No. spiderlings/ 

female 

hatch  

% 

Range 0.00- 22.00 0.00- 1.00 0.00- 18.00 0.00- 18.00  

63.2 Mean± S.E 8.40± 5.15 0.40± 0.24 6.60± 4.07 6.60± 4.07 

1/2 lethal conc. (0. 5ml) 

Range 13.00-22.00 1.00- 2.00 14.00- 35.00 18.00- 63.00 
79 

Mean± S.E 18.22± 0.51 1.80± 0.13 24.50± 1.48 44.10± 4.04 

1/4 lethal conc. (0.25ml) 

Range 14.00- 20.00 1.00-3.00 15.00- 40.00 33.00- 96.00  

90 Mean± S.E 17.03± 0.29 2.50± 0.19 29.07± 1.43 72.67± 4.93 

 

A) Effect of Match
®
 at field recommended lethal and sublethal doses on A. 

aulicus biology: 

Effect of Match at lethal and sub-lethal concentrations on longevity in 

days (L), prey consumption (C), egg incubation period, % hatch and fecundity 

of A. aulicus Koch adults, were showed in Tables 9& 10 

1. Effect of lethal concentration (0.16 ml): 
a. longevity and prey consumption of adults: 

Female longevity averaged was 76.00 days. The pre-oviposition, 

oviposition and post-oviposition periods averaged were 13.86, 15.00 and 47.14 

days, respectively. Male longevity averaged was 51.83 days. The total number 

of prey consumed per female ranged between 36 and 116 of larvae. Predation 

during the pre-oviposition, oviposition and post- oviposition periods averaged 

19.57, 43.71 and 26.29 larvae, respectively. The total number of prey 

consumed per male ranged between 29-58 larvae.  
b. Egg incubation period, % hatch and fecundity of females: 

Females laid 1-2 egg sacs, each one contained 14-29 spiderlings. Eggs 

hatched after 15.0-20.0 days, with % hatch of 81 %.  The average of 

spiderlings per female was 39.00. 

2. Effect of 1/2 lethal concentration (0.080 ml): 
a. longevity and prey consumption of adults: 

Female longevity averaged was 127.18 days. The pre-oviposition, 

oviposition and post-oviposition periods averaged 14.90, 35.73 and 76.55 

days, respectively. Male longevity averaged 98.00 days. The total number of 

prey consumed per female ranged between 55 and 201 larvae. Predation 

during the pre-oviposition, oviposition and post-oviposition periods averaged 

24.82, 92.18 and 43.45 larvae, respectively. The total number of prey 

consumed per male ranged between 80-190 larvae.  
b. Egg  incubation period, % hatch and fecundityof females: 

Females laid 1-3 egg sacs, each contained 15-40 spiderlings. Eggs 

hatched after 14.0-20.0, with % hatch of 90 %. The average of spiderlings per 

female was 76.45. 
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1. Effect of 1/4 lethal concentration (0.040 ml): 
a. Longevity and prey consumption of adults: 

Female longevity averaged was 151.92days. The pre-oviposition, 

oviposition and post-oviposition periods averaged 14.67, 39.75 and 97.50 

days, respectively. Male longevity averaged 127.00 days. 

The number of prey consumed per female ranged between 80 and 290 of 

larvae. Predation during the pre-oviposition, oviposition and post-oviposition 

periods averaged 31.92, 139.50 and 72.42 larvae. The total number of prey 

consumed per male ranged between 115-218 larvae.  
b. Egg incubation period, % hatch and fecundity of females: 

Females laid 1-4 egg sacs, each contained 13-42 spiderlings. Eggs 

hatched after 10.0-21.0 days, with % hatch of 93 %. The average of 

spiderlings per female was 92.83. 
Table (9): Effect of Match

®
 at lethal and sub-lethal concentrations on longevity 

in days (L) and prey consumption (C) of A. aulicus Koch adults. 

P
ar

am
et

er
s Females Males 

Lethal conc. (1 ml) 

Pre-oviposition Oviposition Post-oviposition Total Total Total 

 

Total 

 

(L) (C) (L) (C) (L) (C) (L) (C) (L) (C) 

R
an

g
e 

12.00-
18.00 

16.00-
25.00 

1.00-
26.00 

1.00-
65.00 

30.00-
59.00 

19.00-
30.00 

43.00-
90.00 

36.00-
116.00 

31.00-
65.00 

29.00-
58.00 

M
ea

n
±

 S
.E

 

13.86± 

0.74 

19.57± 

1.09 

15.00± 

3.74 

43.71± 

11.04 

47.14± 

3.73 

26.29± 

1.80 

76.00± 

7.27 

89.71± 

13.35 

51.83± 

4.59 

51.33± 

4.52 

1/2 lethal conc. (0.5ml) 

P
ar

am
et

er
s Pre-oviposition Oviposition Post-oviposition Total Total Total 

 

Total 

 

(L) (C) (L) (C) (L) (C) (L) (C) (L) (C) 

R
an

g
e 

12.00-

19.00 

15.00-

30.00 

1.00- 

46.00 

2.00-

120.00 

45.00-

90.00 

26.00-

63.00 

59.00-

145.00 

55.00-

201.00 

56.00-

121.00 

80.00-

190.00 

M
ea

n
±

 S
.E

 

14.90± 

0.72 

24.82± 

1.31 

35.73± 

4.00 

92.18± 

11.15 

76.55± 

4.26 

43.45± 

3.48 

127.18

± 7.69 

160.45±

13.12 

98.00± 

5.68 

120.70± 

9.08 

1/4 lethal conc. (0.25ml) 

P
ar

am
et

er
s Pre-oviposition Oviposition Post-oviposition Total Total Total 

 

Total 

 

(L) (C) (L) (C) (L) (C) (L) (C) (L) (C) 

R
an

g
e 

11.00-

18.00 

25.00- 

44.00 

1.00- 

55.00 

3.00- 

178.00 

58.00-

124.00 

43.00- 

94.00 

75.00- 

174.00 

80.00- 

290.00 

70.00- 

149.00 

115.00- 

218.00 

M
ea

n
±

 S
.E

 

14.67± 
0.61 

31.92± 
1.41 

39.75± 
4.08 

139.50± 
13.20 

97.50± 
4.51 

72.42± 
3.67 

151.92
± 7.30 

243.83±
15.92 

127.00± 
6.94 

178.27± 
9.01 
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Table (10): Effect of Match
®
 at lethal and sublethal concentrations on egg 

incubation period, % hatch and fecundity of A. aulicus Koch adults. 
Lethal conc. (1 ml) 

Parameters Egg incubation     

period (days) 

No. egg sac/ 

female 

No. spiderlings/ 

egg sac 

No. spiderlings/ 

female 

hatch  

% 

Range 15.00- 20.00 1.00- 2.00 14.00- 29.00 25.00- 48.00 81 

 Mean± S.E 17.33± 0.43 1.71± 0.18 22.75± 1.29 39.00± 3.50 

1/2 lethal conc. (0. 5ml) 

Range 14.00- 20.00 1.00-3.00 15.00- 40.00 28.00- 95.00 
90 

Mean± S.E 17.57± 0.30 2.55± 0.21 30.04± 1.37 76.45±5.90 

1/4 lethal conc. (0.25ml) 

Range 10.00- 21.00 1.00- 4.00 13.00- 42.00 29.00- 133.00  

93 Mean± S.E 16.26± 0.39 2.92± 0.26 31.80± 1.25 92.83± 8.22 

 

Discussion:- 

Spiders are important predators of insect pests in agro-ecosystems 

throughout the world. They are highly sensitive to insecticides (Rezac et al., 

2010).  

In the present study Lannate®, Reldan® and Match® insecticides for use in 

tomato fields against the cotton leaf worm, in Fayoum Governorate were 

evaluated for their effect on the biology of A. aulicus. Mortality of adult spiders 

and some biological aspects as prey consumption, longevity periods, number of 

eggs laid, incubation period, and % hatch were investigated in the laboratory. 

Daane et al., 2004, proved that Lorsban® and Lannate® caused 100% mortality in 

black widow spiders after 1 day exposure. Armenta et al., (2003) claimed that 

Chlorpyrifos® exposure produced up to 73% reduction in abundance of natural 

enemies in the agricultural fields. Pekar (2002) proved that Alpha cypermethrin®  

and Fluvalinate + Thiometon®  produced the highest mortality in spiders two days 

after application while Bifenthrin® and Deltamethrin® showed highest mortality 

after three days after the application. Decis® caused 80% mortality in 

Philodromus cespitum (Rezac et al., 2007). Bajwa and Aliniazee (2001) also, 

claimed that organophosphate Azinphosmethyl® (25g/100 liters) and carbamate 

Carbaryl® (60g/100L) produced 25-75% mortality of spiders while pyrethroids, 

esfenvalerate® (2.5g/100L) and Permethrin® (4g/100 liters) produced 50-75% 

mortality.  

Tahir et al., (2014) demonstrated the effects of Thiodan® (insecticide) on the 

survival, locomotion, behaviour and predation rate of the jumping spider 

Plexippus paykulli. Thiodan® caused 40% mortality at the recommended field rate 

concentration of P. paykulli did not avoid the surface treated with the Thiodan® 

(1/4 recommended field rate).  

A) The ultrastructure of the midgut of toxicated and healthy adults of A. 

aulicus: 

1- Spiders untreated (control): 
  Using the transmission electron microscope (TEM), the ultrastructure of the 

midgut of A. aulicus adults is shown in (Figs. 1 and 2); female and male spiders are 

similar in this respect. The midgut examination of untreated spiders (control) of A. 
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aulicus, revealed the presence of two types of cells; secretory cells (Sc) which are 

characterized by densely stained enzyme granules, and resorptive cells (R) which  

possess irregular food vacuoles (Vc). Also, shown the lumen gut (Lu), interstitial 

tissue (IS), bar = 12,000x. The secretory cell with Zymogene granules (Z) and 

extensive endoplasmic reticulum; the light resorptive cell (R) with large food 

vacuoles (Vc), are further shown in Fig. 2, bar = 16,000 x.  

 

Fig (1): Ultrastructure of the midgut of untreated female spider A. aulicus bar= 12000x. 

 

 

 

 

 

 

 
 

 
Fig (2): Ultrastructure of the midgut of untreated male spider A. aulicus bar= 16000x. 
 

B) Changes in ultrasructure of the midgut of A. aulicus due to insecticides- 

treated: 

1. Spiders treated with Lannate
®
 (0.3gm): 

a. Females: 

As shown in Fig (3), changes in the secretory cells of the midgut which 

showed the appearance of zymogene granules and extensive endoplasmic reticulum. 

Also, changes in the nuclear structure of the cells as lobular nucleus (n) with 

condensed chromatin accumulated mainly near the nuclear envelope which called " 

necrotic changes" (ne). A large food vacuoles and muscular cells (mc) were present.  

Fig (3): Ultrastructure of the midgut of female spider A. aulicus treated with Lannate, 

bar= 10000x. 
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b. Males:  

As shown in Fig (4), changes in the nuclear structure of the cells as lobular 

nucleus (n) with condensed chromatin accumulated mainly near the nuclear envelope 

which called "necrotic changes" (ne). Also, secretory cells were found without 

zymogene granules but with, large food vacuoles. 

Fig (4): Ultrastructure of the midgut of male spider A. aulicus treated with Lannate, 

bar= 4000x. 

2- Spiders treated with Reldan
®
 (1ml): 

a. Females: 

As shown in Fig (5), changes in the fine structure of the midgut of females 

which a large food vacuoles and secretory cells with zymogene granules were 

presence. 

Fig (5): Ultrastructure of the midgut of treated female spider A. aulicus with Reldan, 

bar= 10000x. 

b. Males: 

  As shown in Fig (6), changes in the midgut which appeared two largest food 

vacuoles and zymogene granules without secretory cells.  

Fig (6): Ultrastructure of the midgut of treated male spider A. aulicus with Reldan, bar = 

4000x. 
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3- Spiders treated with Match
®
 (0.16ml): 

a. Females:  

As shown in Fig (7), the ultrastructure of the midgut revealed the 

changes in shape of the nucleus which appeared longitudinal shape 

(malformed nucleus). Also, the secretory cells with zymogene granules and 

resorptive cells which possess irregular food vacuoles were presence.  

Fig (7): Ultrastructure of the midgut of treated female spider A. aulicus with Match, 

bar= 9000x. 

b. Males:  

As shown in Fig (8), the ultrastructure of the midgut revealed the 

changes in shape of the nucleus which appeared longitudinal shape 

(malformed nucleus). Also largest food vacuoles were presence.  

 

 

 

 

 

 

 

 

 
Fig (8): Ultrastructure of the midgut of treated male spider A. aulicus with Match, bar= 

8000x. 

Discussion:- 

In these respect, (Bertkau, 1985 and Millot, 1926) mentioned that 

spiders possess two different kinds of cells in the intestinal epithelium: secretory 

cells and resorptive cells. The secretory cells contain digestive enzymes, which 

can be seen as dark cytoplasmic granules under the microscope. Most of the 

intestinal cells are of the resorptive type. They can be recognized by their many 

inclusions the food vacuoles. The resorptive cells process the nutrients further and 

then pass them on to the underlying interstitial tissue or into the hemolymph. 

Wilczek et al., (2014) examined the organization of the midgut gland of 

the wolf spider Xerolycosa nemoralis (Lycosidae). The frequency of degenerative 

changes in starving individuals was twice as high as in the specimens intoxicated 
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with dimethoate®, the percentage of apoptotic and necrotic cells was higher in 

starving males than females.  
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 إيىليكاس ة علي بعض المظاهر البيىلىجية والهستىلىجية للعنكبىت أنىليسماستأثير ثلاثة مبيذات حشري

نبيل محمذ الخىلي
1

, أشرف عبذ الحفيظ رحيل
1
وعماد فتحي دويذار 

2
 

1
 جبٍؼخ اىفيً٘ -ػخسامييخ اىض -قغٌ ٗقبيخ اىْجبد

2
 جبٍؼخ اىفيً٘ -مييخ اىضساػخ -قغٌ اىْجبد اىضساػي

 

% 39ٌٕٗ اىلاّيذ  ٌٍْٖ رشميضاد ٍخزيفخ ىنو ٍجيذاد حششيخ ثثلاسرٌ دساعخ رأثيش اعزخذاً ثلاس 

% ٗاىَ٘صي ثٌٖ ىَنبفحخ دٗدح ٗسق اىقطِ في حق٘ه اىطَبغٌ ٗرىل ػيي 5% ٍٗجيذ اىَبرش 59ٗاىشييذاُ 

اىَخزيفخ ػيي  رأثيشارٖباي٘ىينبط ثغشض اىزقييٌ اىحي٘ي ىٖزٓ اىَجيذاد ٗدساعخ  اىؼْنج٘د اىَفزشط أّ٘ىيغَبط

 ظبٕش اىجي٘ى٘جيخ ٗاىٖغز٘ى٘جيخ ىٖزٓ اىؼْبمت.ثؼط اىَ

 وقذ أسفرت النتائج عن الاتي: 

ٍؼبٍيخ ثبىَجيذاد )اىنْزشٗه( أعفشد اىذساعخ اىجي٘ى٘جيخ ىيْ٘ع  ػيي يشقبد زغزيخٍش اىؼْبمت اىغي في حبىخ -

  -اي٘ىينبط ػْذ رغزيزٔ ػيي يشقبد دٗدح ٗسق اىقطِ ػِ الاري: اّ٘ىيغَبط

يً٘ ثيَْب ٍز٘عػ فزشح حيبح اىزم٘س ٍِ اىجي٘ؽ ىيَ٘د  25,161الاّبس ٍِ اىجي٘ؽ ىيَ٘د ٕي  ٍز٘عػ فزشح حيبح -

فشيغخ ثيَْب ٍؼذه اعزٖلاك اىغزاء ىيزم٘س  99,212مبُ  ىلإّبسيً٘ ٍٗؼذه اعزٖلاك اىغزاء  32,143ٕي

% 34 يً٘ ٗمبُ ٍؼذه فقظ اىجيط ٕ٘ 59,16فشيغخ, ٍٗز٘عػ اىفزشح اىلاصٍخ ىفقظ اىجيط ٕي  15,212

ثيعخ ٍٗز٘عػ ػذد صغبس اىؼْبمت ىنو ميظ ثيط ٕ٘  59,3ٗمبُ ٍز٘عػ ػذد اميبط اىجيط ىنو اّثي 

ثؼنظ اىَؼبٍيخ ثبىَجيذاد اىثلاثخ ٗاىزي . فشد 25,191فشد ٍٗز٘عػ ػذد صغبس اىؼْبمت ىنو اّثي ٕ٘  64,39

 .ىلإّبسىخص٘ثخ , ٍؼذه اعزٖلاك اىغزاء ىيزم٘س ٗالاّبس, ٗاٍؼذه اىجقبءػيي ىٖب رأثيش مبّذ 

ػيي اىيشقبد اىَؼبٍيخ ثبىزشميضاد اىَخزيفخ اعفشد اىْزبئج اُ ٍجيذ اىلاّيذ ػْذ  زغزيخفي حبىخ اىؼْبمت اىَ -

ٍز٘عػ  رأثيشاىشييذاُ ييئ ٍجيذ  اىَؼبٍيخ مجيش ػيي ثي٘ى٘جيخ اىؼْبمت رأثيشجشاً( مبُ ىٔ  9,3اىزشميض اىَ٘صي )

 9,15َ٘صي ىَجيذ اىلاّيذ )ّصف اىزشميض اىٍييي( ثيَْب في حبىخ  9,16) ىَجيذ اىَبرش ٍييي( ثٌ رأثيش أقو 1)

 رأثيشٍييي(  9,929ييئ ٍجيذ اىَبرش ) أقو رأثيشٍييي(  9,5) ٍز٘عػ ييئ ٍجيذ اىشييذاُ  رأثيش جشاً( مبُ ىٔ

 زغزيخت اىَظؼيفخ جذا ػيي اىؼْبم رأثيشارٌٖ اىثلاثخ مبّذَ٘صي ىيَجيذاد اى اىزشميض ٗفي حبىخ اىشثغ ,ظؼيف

 ػيي اىيشقبد اىَؼبٍيخ.

رٌ حغبة اىْغت اىَئ٘يخ ىٖزٓ اىَجيذاد فنبّذ ػْذ اىزشميض اىَ٘صي عجو ٍجيذ اىلاّيذ أػيي ّغجخ ٍ٘د ىيزم٘س  -

% ثيَْب في حبىخ ٍجيذ اىشييذاُ عجو ايعب أػيي ّغجخ ٍ٘د ىيزم٘س فنبّذ 66,66 ٗىلإّبس% 31,61فنبّذ 

% ٗفي حبىخ ٍجيذ اىَبرش عجًو ّغجخ ٍز٘عطخ ػْذ اىزشميض اىَ٘صي ففي حبىخ 52.33% ٗىلإّبس 23,33

%, ٗثصفخ ػبٍخ اىزم٘س أمثش رأثشا ٗحغبعيخ ىيَجيذاد اىَغزخذٍخ في 59% ثيَْب في حبىخ الإّبس 52,33اىزم٘س

 ٕزٓ اىذساعخ ػِ الإّبس. 

ثؼذ  ىينزشّٗي ىيقطبػبد في اىقْبح اىٖعَيخ ىيؼْبمتلإاىَينشٗعن٘ة ا ثبعزخذاً أعفشد ّزبئج اىٖغز٘ى٘جي -

خبصخ في  رغزيزٖب ػيي اىيشقبد اىَؼبٍيخ ثبىَجيذاد ٗج٘د اخزلافبد في شنو ثؼط اىؼعيبد اىَ٘ج٘دح ٍثو اىْ٘اح

في حبىخ ٍجيذ اىشييذاُ  ٗٗج٘د أٗ غيبة ثؼط اىخلايب أٗ الاّغجخ داخو اىقطبػبد حبىخ ٍجيذي اىلاّيذ ٗاىَبرش

 ثؼط ٍقبسّخ ثبىؼْبمت اىغيش ٍؼبٍيخ ٗسثَب يشجغ رىل اىي رذاخو فؼو ٕزٓ اىَجيذاد ٍغ لاّيذ ٗاىَبرشٗايعب اى

 ٗظبئف اىقْبح اىٖعَيخ. 


