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Abstract: Spiders have an important role in the agroecosystems. They are effective in suppressing the pest populations as 
biological controllers. This study aimed to study the abundance, temporal distribution and diversity of spiders in an 

agriculture research site at  Jazirat Shandweel, Sohag District, Sohag Governorate, Egypt. The sampling was carried out 

monthly from January to December 2016 using the beating and hand picking methods. One thousand, seven hundred and 

twenty-nine individuals were identified and classified into fifteen species belonging to fifteen genera and twelve families.  

The temporal variations in spider families revealed that; four families; Theridiidae, Cheiracanthiidae, Salticidae and 

Linyphiidae, were the most abundant. Spider's community was classified into two categories; hunting spiders and the web-

building ones. The hunting spiders were more abundant than the web building ones. The most species-rich family was 

Salticidae, while the most individuals-rich family was Theridiidae. The Shannon index exhibits the monthly variation in 

spider diversity that ranged between 0.83 and 2.28. The evenness index values were high and ranged between 0.4 and 0.95 

revealing absence of dominance of a single species. 

Keywords: Agroecosystem, Diversity, Guilds, Population abundance, Temporal distribution. 
 
 
 
 

1 Introduction  

Although spiders are considered timid creatures, they are 

worldwide abundantly distributed and one of the top 

predators in the agroecosystems. In addition to their silk 

and venom productions, their importance extends to 

include medical importance, suppressing pest abundance 
and regulating insect populations in the agroecosystems 

[1].  

Spiders comprise a significant portion of the ecological 

niches, a remarkable diversity of predation strategies and 

exhibit taxon and guild specific responses to environmental 

changes [2, 3, 4]. Despite of their importance as biological 

control agents, very little is known of the ecological role of 

spiders as pest controllers [2].  

Numerous studies have been dealt with the relationships 

between vegetation structure and the composition of spider 

communities, since vegetation is an important factor 

involved in web site selection [1, 4, 5]. Spiders are strongly 
affected by microclimatic factors and vegetation structure 

[6] as shading [7]; litter type and depth that provide 

different hunting sites, web attachment points, and shelters 

against predators [8, 9, 10, 11]. Habitat requirements vary 

for every spider species, consequently; spider species 

composition may be an indicator of changes in niches 

quality [9].  

Citrus lemon is an important species in Egypt and one of 

the major export crops. Large numbers of spiders inhabit 

Lemon orchards [12, 13, 14] and various species of sac 

spiders participate in the control of lepidopterous pests, 

mites and thrips in citrus orchards [15]. 

The present study aimed to investigate the abundance and 

temporal distribution of spider's families, genera and 
species associated with Lemon trees in an orchard at 

Jazirat Shandweel, Sohag District, Sohag Governorate, 

Egypt.  

2 Materials and Methods 

Study Area: Sampling was carried out in an area 

cultivated with lemon trees (about 3.29 Km2), that is 

situated near the Agriculture Research Center (26º 38´ 

4.23˝ N and 31º 39´ 28.4˝ E) at Jazirat Shandweel, Sohag 

District, Sohag Governorate, Egypt (Fig. 1 A and B).  The 

trees are planted in 2010 in a systematic manner with 
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nearly five meters interval, forming seven lines parallel to 

the road and eight lines perpendicular to the road. The 

density of trees in this area is nearly 0.05 per square meter. 

The roots of the trees are surrounded with dense weeds, 

especially milky weeds forming a vegetation cover above 

the ground. These weeds were trimmed by cutting. The 

irrigation system of the orchard was every fifteen days in 

summer and twenty-one days in winter. During the period 
of investigation, no herbicides or pesticides were used. The 

human subjected the area to disturbance, mainly, during 

irrigation and lemon fruit harvesting. Some animals were 

observed temporarily visiting the area as reptiles (lizards 

and snakes), birds (doves, domestic sparrows and crows) 

and rats.  

Study period and sampling plan: The study was carried 

out monthly for a period of 12 months from January to 

December 2016. According to the arrangement of Lemon 

trees, eight lines named; A1 to A8 (starting from Western 

to Eastern directions) were set and perpendicularly crossed 
by seven lines named; B1 to B7 (starting from South to 

North direction). The numbers of trees in the studied area 

are 56 trees, of these 13 trees were died (Fig. 1 B and Fig. 

2). One line of trees was sampled per month; therefore, the 

eight lines cover a period of eight months (January to 

August). To complete the period of investigation, the 

sampling of the lines A1 to A4 was repeated in the period 

from September to December 2016. The number of trees 

per line varied greatly and ranged from three to seven. To 

avoid bias in the data because of few trees in transects AI 

and AIV, their data were pooled and treated as one line.  

 

 

 

 

 

 

 

 

 

 

 

 

 

This gives a total of 72 points (trees) for collecting spiders 

Within 12 months collecting period. Spiders were collected 

by two methods, hand picking and beating. In the first 

method, spiders that found on trees' stems and their close 

branches were pushed to enter inside plastic jars. In the 

second method, a white cloth sheet (2.5×2 m) was laid on 

the ground beneath the branches of the tree. Three 

branches from each side of the tree were shaken vigorously 
with hand for one minute and then beaten five times with 

thick large stick to dislodge spiders. This was followed by 

quick collecting of spider’s specimens in labelled plastic 

jars before they run away and transferring it to the 

laboratory for identification. The spiders were preserved in 

labelled bottles containing 70% ethanol.  

Identification of Spiders: Identification of the collected 

species was carried out by the help of the following keys; 

[16, 17, 18, 19, 20, 21, 22]. Also, El-Hennawy, the 

Egyptian expert in the identification of Egyptian spiders, 

confirmed the spider's identification.  

Data Analysis: The analyzed data includes family 

numbers, abundance, species richness (number of species) 

and species abundance (number of individuals). The 

diversity of the species was calculated using Shannon-

Wiener index (H) and the evenness index of the species (J) 

[23].  

Analysis of variance (ANOVA) was used to examine the 

differences in abundance and composition of spider's 

families and species.  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 1. A map showing the location of the studied site at Sohag Governorate (A) and a Google image showing the 

Lemon trees sampled area (B). 
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3 Results 

3.1 Environmental Physical Factors 

Monthly variations in the mean air temperature, mean 

relative humidity and mean wind speed were summarized 

according to the Central Laboratory for Agriculture 

Climate (CLAC) at the Agriculture Research Center, in 

Jazirat Shandweel, Sohag, from January to December, 

2016 and represented in Figure (3). The mean air 

temperature was almost high in summer months and low in 

winter months. The mean relative humidity was high in 

winter and low in summer months. The wind direction 

fluctuated between North to North-West. The climatic 
features of the area were high temperatures (annual 

average, 23.4°C), high relative humidity (annual average, 

44.1 %) and moderate winds (annual average speed, 

20.1Km/ h). 

3.2 Community Structure and Guilds  

One thousand, seven hundred and twenty-nine individuals 

were collected from the Lemon trees and belonging to 15 

species of 15 genera, and 12 families (Table 1). According 

to their foraging strategies, spiders were categorized into 

two main groups: web-building and hunting spiders. The 

two categories were further divided into guilds depending 

on web characters and searching activity (Fig. 4). Web-

building spiders include: orb weavers (families: Araneidae 

and Uloboridae), hackled-band weavers (family: 
Dictynidae), sheet-web weavers (family: Linyphiidae) and 

cobweb spiders (family: Theridiidae). Hunting spiders 

included: nocturnal hunters (families: Gnaphosidae and 

Lycosidae), agile hunters (families: Oxyopidae and 

Salticidae), Ambushers hunters (families: Philodromidae 

and Thomisidae) and swift hunters (family: 

Cheiracanthiidae). Comparing abundance among different 

families of spiders based on their two searching activity 

types (web building and hunters) revealed that, hunting 

spiders were more abundant than the web-building ones (F 

= 10.45; df = 143; P < 0.002). Among web-building 

spiders, which had the highest density (65.5 % of the total), 
the cobweb spiders (Theridiidae) and sheet-web weavers 

(Linyphiidae) recorded the highest densities; 45.6 and 8.8 

% of the total; respectively. While, among hunting spiders 

(34.5 % of the total), the swift hunters (Cheiracanthiidae) 

and agile hunters (Oxyopidae and Salticidae) had the 

highest densities; 13.6 and 8.7 % of the total; respectively 

(Table 1 and 3). Also, guild composition showed 

significant difference (F = 26.16; df = 143; P = 0.001) that 

was attributed to cob-web spiders' abundance. 

Temporal fluctuation in species richness for web-building 

and hunting spiders is shown in (Table 2 and Fig. 5). The 
most species-rich family was Salticidae; (hunting spiders) 

with three species occurred in five months; March, June, 

July, August and November (constituting 20 % of the 

collected species), followed by Araneidae; (web building 

spiders) containing two species represented in five months. 

The rest of the families were represented by only one 
species (about 6.7 % each).  

3.3 Temporal Fluctuation of Individuals in the 

Different Families 

The most abundant family was Theridiidae (web building 

spiders) comprising 789 individuals (45.63 % of the total 

collected individuals) (F = 17.64, df = 142, P< 0.0001), 

followed by Cheiracanthiidae (hunting spiders) with 236 

individuals (13.65 % of the total). The two families: 

Lycosidae and Oxyopidae were considered rare as each of 

which was represented by less than five individuals during 

the course of the investigation (Figs. 6 and 7).  
Monthly fluctuation in abundance of spider families is 

shown in (Table 3 and Fig. 8 and 9).  Araneidae and 

Theridiidae, were present during the 12 months of 

collection. Theridiidae shows clearly two successive high 

peaks in June and July with 127 and 164 individuals; 

respectively and a third moderate peak in March with 106 

individuals. Araneidae showed fluctuation with three 

successive peaks in winter months. The highest peak was 

in January with 16 individuals. In spite of the absence of 

Linyphiidae in March and November, it showed two high 

peaks of density in May and September with 29 and 65 

individuals; respectively. Since the density of Uloboridae 
was low and absent in March and August, its fluctuation 

was slight with only one peak in September with 13 

individuals. Family Dictynidae that was absent in seven 

months of the collection period, showed only one peak in 

December with 18 individuals. 
In the hunting spiders, two families: Cheiracanthiidae and 

Gnaphosidae were recorded during the 12 months of 

collection. Cheiracanthiidae revealed two high peaks in 

September and April (35 and 30 individuals; respectively) 

and two low peaks in February and July (each with 22 

individuals), while the abundance of Ganphosidae was 
obvious with three peaks, one in September (24 

individuals) and two in February and May (each with 15 

individuals). Salticidae that was present in 11 months 

showed three peaks in January, June and December with 

26, 23 and 26 individuals; respectively. Each of Lycosidae 

and Oxyopidae was recorded in two months period, (July 

and August, March and May; respectively) and were 

absent during the rest of collecting period. The collected 

number of individuals of Lycosidae and Oxyopidae was 

few; therefore, no fluctuation can be detected. The 

abundance of Philodromidae showed a low pattern of 

temporal distribution during most of the year with a single 
peak in September with 31 individuals. Thomisidae had 

low abundance and a peak in March with 9 individuals. 

The present data revealed that highest family 

abundance was in summer (562 individuals), due to the 

high abundance of web-builders in this season (422 

individuals). Abundance in spring and autumn was almost 

equal (398 and 392, respectively), while abundance in the 

winter was low (377 individuals). The Abundance of 

hunting spiders was higher than web-builders in autumn. 
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3.4 Diversity Indices  
Both Shannon-Wiener (H̀) and Equitability (evenness) (J̀) 

indices were used to evaluate the diversity of all the 
species and individuals of the Lemon trees spider 

community (Fig. 10). Data were pooled, monthly, for all 

species populations to calculate both the indices. Monthly  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

changes in the two diversity indices for the spider 

community showed similar trends. Shannon index ranged 

between 0.83 and 2.28 during March and September; 

respectively. The evenness index minimum value was 0.40 

in March, while its maximum value was 0.95 in 

September. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. The arrangement of lemon trees in the studied orchard and the sampling plan. 

 

Fig. 3. The mean values of air temperature, relative humidity and wind speed during the study period. 
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Fig. 4. The number of families and species in the two investigated groups; (web-building and hunting spiders) in 

the Lemon trees site. 

 
Fig. 5. A and B; Numbers and percentages of the investigated individuals in each guild in the lemon trees site. 
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Fig. 6. Number and percentage of individuals in each recorded Family in Lemon trees site. 

 

 

 

Fig. 7. Number and percentage of individuals in each recorded species in Lemon trees site. 
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Table 1. Number of families, species, individuals and guild composition recorded in the Lemon trees 

site at Sohag Governorate. ( Fam.= families. Spe. = species) 
 

 

 

Family Species Guild 
No. of ind. In % of total 

Fam. Spe. Fam. Spe. 

W
eb

-b
u

il
d

in
g
 s

p
id

er
s 

 

Araneidae 

  81  4.86  

Cyrtophora citricola Orb weavers  19  1.10 

Neoscona subfusca Orb weavers  62  3.6 

Uloboridae 
  75  4.34  

Uloborus walckenaerius  Orb weavers  75  4.34 

Dictynidae 

  35  2.20  

Dictyna sp. 
Hackled-band 

weavers 
 35  2.02 

Linyphiidae 
  153  8.85  

Sengletus extricates Sheet web weavers  153  8.85 

Theridiidae 
  789  45.63  
Theridion spinitarse Cob-web weavers  789  45.63 

Total 5 6 4  1133  65.5 

H
u

n
ti

n
g
 s

p
id

er
s 

 

Gnaphosidae 
 Nocturnal Hunter 120  6.94  

Poecilochroa pugnax   120  6.94 

Lycosidae 
 Nocturnal Hunter 3  0.17  

Pardosa sp.   3  0.17 

Oxyopidae 
 Agile Hunter 4  0.23  

Oxoypes sp.   4  0.23 

Salticidae 

 Agile Hunter 146  8.44  

Heliophanillus fulgens Agile Hunter  64  3.70 

Afraflacilla spiniger Agile Hunter  57  3.30 

Thyene imperialis Agile Hunter  25  1.45 

Philodromidae 
  69  3.99  
Pulchellodromus glaucinus Ambushers Hunter  69  3.99 

Thomisidae 
  18  1.04  

Thomisus spinifer Ambushers Hunter  18  1.04 

Eutichuridae 
  236  13.65  

Cheiracanthium isiacum Swift Hunter  236  13.65 

Total 7 9 4  596  34.5 

 
 

 

Fig. 8. A and B. Monthly fluctuation of number in individuals at the Lemon trees site (families of web-building spiders). 

 

 
 

Fig. 9. A and B. Monthly fluctuation in number of individuals at the Lemon trees site (families of hunting spiders). 

 
 
 
 
 
 
 
 

 
 

 

 
Fig.  10.  Diversity indices, Shannon-Wiener and evenness (equitability) for the pooled spider’s populations. 
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Fig. 10. Diversity indices: Shannon-Wiener and evenness (equitability) for the pooled spider’s populations. 
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Table 1. Number of  spider's families, species and individuals arranged by guild in the Lemon trees site. 

Group Guild 
Guild 

Family 
Family 

Species 
Species 

No. % No. % No. % 
W

eb
-b

u
il

d
in

g
 s

p
id

er
s 

Orb weavers 156 9.02 

Araneidae 81 4.86 
Cyrtophora citricola 19 1.1 

Neoscona subfusca 62 3.59 

Uloboridae 75 4.34 Uloborus walckenaerius 75 3.3 

Hackled-band weavers 35 2.02 Dictynidae 35 2.2 Dictyna sp. 35 2.02 

Sheet web weavers 153 8.85 Linyphiidae 153 8.35 Sengletus extricates 153 8.35 

Cob-web weavers 789 45.63 Theridiidae 789 45.63 Theridion spinitarse 789 45.63 

Total 4 1133 65.5 5 1133 65.5 6 1133 65.5 

H
u

n
ti

n
g
 s

p
id

er
s 

Nocturnal Hunter 123 7.1 

Gnaphosidae 120 6.94 Poecilochroa pugnax 120 6.94 

Lycosidae 3 0.17 Pardosa sp. 3 0.17 

Agile Hunter 150 8.7 

Oxyopidae 4 0.23 Oxoypes sp. 4 0.23 

Salticidae 146 8.44 

Heliophanillus fulgens 64 3.7 

Afraflacilla spiniger 57 3.3 

Thyene imperialis 25 1.45 

Ambushers Hunter 87 5.0 

Philodromidae 69 3.99 
Pulchellodromus 

glaucinus 
96 3.99 

Thomisidae 18 1.04 Thomisus spinifer 18 1.04 

Swift Hunter 236 13.6 
Cheiracanthi

idae 
236 13.65 Cheiracanthium isiacum 236 13.65 

Total 4 596 34.5 7 596 34.5 9 596 34.5 
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Table 2.  The number of the spider species in each family at Lemon trees site during the study period. 

 

Family 

 

 

Month 

Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. 

Araneidae  2 1 1 2 1 2 1 1 2 1 1 1 

Dictynidae 1 0 0 0 1 0 1 0 1 0 0 1 

Linyphiidae  1 1 0 1 1 1 1 1 1 1 0 1 

Theridiidae  1 1 1 1 1 1 1 1 1 1 1 1 

Uloboridae  1 1 0 1 1 1 1 0 1 1 1 1 

Cheiracanthiidae 1 1 1 1 1 1 1 1 1 1 1 1 

Ganphosidae  1 1 1 1 1 1 1 1 1 1 1 1 

Lycosidae  0 0 0 0 0 0 1 1 0 0 0 0 

Oxyopidae 0 0 1 0 1 0 0 0 0 0 0 0 

Philodromidae 1 1 0 1 1 0 1 1 1 1 0 1 

Salticidae  2 1 3 2 2 3 3 3 1 0 3 2 

Thomisidae  0 1 1 0 0 1 0 1 1 0 1 0 

Table 3. Monthly fluctuation in number of individuals in each family at Lemon trees site. 

Family 

 

 

Month 

Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total 

Araneidae  16 13 3 4 9 10 4 1 4 2 4 11 81 

Dictynidae 8 0 0 0 4 0 1 0 4 0 0 18 35 

Linyphiidae  10 4 0 10 29 5 14 5 65 8 0 3 153 

Theridiidae  42 37 106 53 35 127 164 83 38 42 33 29 789 

Uloboridae  10 6 0 11 9 4 4 0 13 4 8 6 75 

Cheiracanthiidae 14 22 11 30 21 16 22 16 35 20 13 16 236 

Ganphosidae  12 15 1 11 15 6 5 11 24 6 8 6 120 

Lycosidae  0 0 0 0 0 0 0 2 1 0 0 0 3 

Oxyopidae 0 0 0 2 0 0 2 0 0 0 0 0 4 

Philodromidae 5 4 0 4 6 0 4 5 31 3 0 7 69 

Salticidae  26 8 4 4 7 23 5 19 10 0 14 26 146 

Thomisidae  0 3 9 0 0 2 0 1 1 0 2 0 18 
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4 Discussions  

The diversity of the Egyptian spiders is still incomplete 

because of the little and sporadic work in this field. [22] 

listed 405 spider species belonging to 204 genera and 41 

families from different regions in Egypt. In Sohag 

Governorate, the only available work revealed the presence 

of 21 spider families comprising 43 spider species [24,25]. 

They collected spiders randomly from different vegetable 

crops and fruit fields (tomato, potato, corn, bean, mango, 

lemon, fig, guava and grapes) that were distributed in 

different regions in Sohag Governorate and pooled the data 
for the analysis without illustrating the effect of plant type 

on spider abundance.  

The collected families in the present study added one 

family (Oxyopidae), nine genera (including three 

unidentified species; Dictyna sp., Pardosa sp. and Oxyopes 

sp.) and six species (Neoscona subfusca, Poecilochroa 

pugnax, Sengletus extricates, Afraflacilla spiniger, 

Heliophanillus fulgens and Theridion spinitarse) to those 

previously reported one in Sohag Governorate [24,25]. The 

previous number can be increased by exploring new 

habitats as desert and aquatic bodies and using new 

methods of collection.  
The present study classifies spiders into two main guilds, 

web-building and hunting spiders. Other studies classified 

them into many guilds based on spider foraging strategy, 

habitat preference, circadian activity and prey range that 

make the number of recognized guilds varies [26,27]. The 

present results revealed that, the number of hunting spider 

families was larger than that of the web-building ones. 

Web-building species are stationary predators that wait for 

food to come in their webs, i.e., they feed on moving preys. 

In contrast, hunting spiders are more active and 

representatives of various hunting spider families found to 
feed on both moving and motionless preys [5,28]. They are 

actively seeking out suitable food due to their higher 

mobility and have better chances of finding suitable food 

than web-weavers in the agroecosystem. Furthermore, the 

branches of the investigated Lemon trees grow vertically 

and its canopy provides a habitat that leaves open sunny-

areas among trees. Such architecture of the vegetation 

features is not suitable for the web-building spiders and 

decreases the availability of web places [4,29] which may 

be the cause of their low number of families compared 

with the hunting spiders. Also, in these sunny-areas (open 

canopy) grow dense grass-layer, which support larger 
populations of hunting spiders [30].  The number of 

families of hunting spiders were less in their individual 

abundance than web-builders, this can be attributed to their 

quick desiccation in very hot and dry seasons [31] or low 

density of available preys due to grass cutting [32]. 

Temperature and humidity are two important physical 

factors for spiders, which have different ranges of 

physiological tolerances; therefore, these factors alter 

greatly the abundance and richness of spider species [33, 

34].  High summer abundance in the present study can be 

attributed to high temperature and relative humidity in this 

season that makes spiders active, as well as, to the canopy 

and flowering of lemon trees that increase the available 

preys [35]. While the low abundance in winter suggest the 

influence of spiders by the severe climatic condition where 

low temperature decreases the activity of some spiders. 

Some enter a stage of dormancy, especially hunting spiders 

[36], while some stages hibernate [35], as well as most of 

their arthropod prey do [37]. 
Seasonal fluctuation in the abundance of spider 

populations was reported in many areas [34, 38, 39, 40, 

41].  Some studies reported the dominance of family 

Araneidae, followed by Salticidae, Thomisidae and 

Theridiidae, while families Uloboridae, Tetragnathidae, 

Gnaphosidae, Oxyopidae, Sparassidae and Lycosidae 

recorded low abundance [42]. Furthermore, some studies 

reported Salticidae as the dominant family that represents 

the highest species diversity, while Araneidae is the second 

largest family in species diversity [43, 44, 45]. Lycosid 

species (hunting spiders) was found to be the most 
dominant species in the Lemon trees field in Spain and 

Pakistan [35, 46] using only pitfall trap method.  

Fluctuation in abundance of spider populations can be 

attributed to variation in vegetation (type, density, 

architecture and flowering season) that provide spiders 

with different microhabitats, where web-builders place 

their webs [47, 48, 49] and for hunter spiders where they 

found their preys [50]. More diameters, length and a high 

number of branching (branching complexity) of Lemon 

trees reflect the high foliage density and biomass that 

affect spider abundance [51, 52]. 
Also, some physical factors (temperature, relative 

humidity, the degree of shadows offered by vegetations) 

and some biological factors (inter- and intra-competition) 

affect the spider abundance. Shading is important because 

it affects the microclimatic conditions of the grasses 

around the trees [32]. Type and availability of the preys 

play a major role in the spider species richness [50] but are 

considered of a secondary importance to that of habitat 

structural diversity [53,54] because their types and 

abundance are fluctuating depending on vegetation growth 

season. Therefore, in the present study, the high number of 

collected families (12 families) and species richness (15 
species) reflects vegetation complexity which spider rely 

on for their life cycle, either for finding food, building 

retreats or for web building.  

In the present work, the temporal distribution of captured 

spider species revealed that the three species P. pugnax, T. 

spinitarse and C. isiacum are found during all the period of 

investigation. This suggests that these species are 

competitive under a wider range of conditions and use 

more prey types than the other collected spider species 

[55]. 

Oxyopes sp. and Pardosa sp. are hunter spiders represented 
with few immature stages. The lack of adult lycosids and 

oxyopids in the samples is probably due to the method of 

collection. Pitfall trap method (not used in the present 

study) found to capture highly active adult spiders found 

hiding among grasses [56].  
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The diversity indices values, in the present study, indicated 

that, the spider diversity varied greatly from one month to 

the other. The reason for this variability could be related to 

the fact that the Lemon trees number varies monthly (each 

month has different trees number, Figs 1 and 2). Another 

possible reason is, the human stress during lemon 

harvesting which was found to be negatively affected 

spider richness and abundance and change of the physical 
structure of the microhabitats [57]. Also, it is expected that 

climatic changes through seasons would influence the 

richness and abundance of spiders [58]. In addition to the 

previous reasons, there are other environmental factors that 

affect species diversity as seasonality, spatial 

heterogeneity, competition, predation, habitat type, 

environmental stability, species composition and 

productivity [41]. 

The evenness values were high revealing the absence of 

the dominance of a single species in spiders' community 

and the individuals were almost evenly distributed among 
the different species during most of the year. However, 

when the plantation area is dominated by one plant (as 

Lemon trees in the present study), the species diversity is 

expected to be low compared with other multi-crops 

cultivated areas [40].  

5 Conclusions and Recommendation 

The present study was carried out in an area, cultivated 

with Lemon trees, within an Agriculture Research Center 

at Jazirat Shandweel, Sohag District, Sohag Governorate, 

Egypt. The study revealed that Lemon trees provide 

suitable niches that harbor great numbers of individuals 

and species of spiders.  

One thousand, seven hundred and twenty-nine individuals 

were identified and classified into fifteen species belonging 

to fifteen genera and twelve families. Twelve families of 
the spiders were recorded; five families were web-building 

and seven families were hunter spiders.  

The temporal variations in spider families revealed that; 

four families, Theridiidae, Cheiracanthiidae, Salticidae and 

Linyphiidae, were the most abundant. The spider seasonal 

abundance was influenced by environmental factors as 

temperature and relative humidity. Also, the present study 

revealed the importance of vegetation which supports a 

higher number of spider species due to variety of available 

microhabitats. Therefore, spider fauna conservation needs 

to adopt management practices that do not have any 

negative effects on spider fauna. 
The present study implies that the future studies should 

focus on the relation of spider abundance and vegetation 

features as branching complexity (diameter, length and 

high numbers of branches) which form microhabitats for 

spiders. Also, the comparison between collecting methods 

is needed to illustrate which method is more effective. 

References 

[1] K. Sunderland and F. Samu, Effects of agricultural 
diversification on the abundance, distribution, and pest 

control potential of spiders: a review. Entomologia 
Experimentalis et Applicata., 95(1), 1-13(2000). 

[2] S.E. Riechert and T. Lockley, Spiders as biological control 
agents. Annual Review of Entomology, 29: 299-320, 1984. 

[3] S.E. Riechert and L. Bishop, Prey control by an assemblage of 
generalist predators: Spiders in garden test systems.  
Ecology., 71, 1441-1450(1990). 

[4] D.H. Wise, Spiders in Ecological Webs. Cambridge, UK: 
Cambridge Univ.        

             Press, 1993. 
[5] M. Štokmane and V. Spuņģis, The influence of vegetation 

structure on spider species richness, diversity and 

community organization in the Apšuciems calcareous fen, 
Latvia. Animal Biodiversity and Conservation., 39(2) ,221–
236(2016). 

[6] F. Samu, K.D. Sunderland and C. Szinetar, Scale-dependant 
dispersaland distribution patterns of spiders in agricultural 
systems:areview.J. Arachnol., 27, 325-332(1999). 

[7]  W. Entling, M.H. Schmidt, S. Bacher, R. Brandl, W. 
Nentwig, Niche properties of Central European spiders: 

shading, moisture and the evolution of the habitat niche. 
Global ecology and biogeography., 16(4), 440-448(2007). 

[8] T.L. Bultman, G.W. Uetz, Effect of structure and nutritional 
quality of litter on abundances of litter-dwelling arthropods. 
American Midland Naturalist., 165-172(1984). 

[9] J.L. Pearce, L.A. Venier, The use of ground beetles 
(Coleoptera: Carabidae) and spiders (Araneae) as 
bioindicators of sustainable forest management: a review. 

Ecological indicators., 6(4), 780-793(2006). 
[10] G.W. Uetz, The influence of variation in litter habitats on 

spider communities. Oecologia., 40, 29-42(1979). 
[11] J.D. Wagner and S. Toft, D.H. Wise, Spatial stratification in 

litter depth by forest-floor spiders. Journal of Arachnology, 
31(1), 28-39(2003). 

[12] D.M. Amalin, J. Reiskind, J.E. Peña and R. McSorley, 
Predatory behavior of three species of sac spiders attacking 
citrus leafminer. The Journal of Arachnology., 29,72-

81(2001). 
[13] L.A. Davila, Identificación y abundancia de artrópodos 

depredadores en los cultivos de cítricos Valencianos. Tese 
de doutoramento, Universidad Politecnica de Valencia, 
Escuela Tecnica Superior de Ingenieros Agronomos, 
Valencia, 2003. 

[14] C. Ribeiro, P. Cardoso and J.C. Franco, Abundance and 
diversity of spiders in lemon orchards with different weed 

management systems. IOBC wprs Bulletin., 29(3), 167-
177(2006). 

[15] D.M. Amalin, J. Pena and R. McSorley, Development of 
three sac spiders occurring on lime orchards at Homestead, 
Florida. Proc. Florida State Hort. Soc., 116, 44-46(2003).  

[16] A. Petrunkevitch, Catalogue of American Spiders. Vol.1. 
Trans. Connect. Acad. Sei., 33,133-338(1939). 

[17] H.W. Levi and R.L. Levi, A Guide to Spiders and Their Kin. 

Golden Press. New York, 1968. 
[18] A.S. Dippenaar-Schoeman and R. Jocqué, African spiders: 

an identification manual. Plant Protection Research Institute 
Handbook 9, Agricultural Research Council, Pretoria, 392 
pp, 1997. 

[19] H.W. Levi, L.R. Levi, H.S. Zim and N. Strekalovsky, 
Spiders and Their Kin, Golden Books Publishing Company, 
New York, 2002. 

[20] R. Jocqué and A.S. Dippenaar-Schoeman, Spiders families 
of the world. Belgium, Peteersnv, Royal Museum for 
Central Africa, 336 pp, 2006. 



 J. Eco. Heal. Env. 6, No. 3, 107-120 (2018) / http://www.naturalspublishing.com/Journals.asp                                                          119 

 

        © 2018 NSP 
         Natural Sciences Publishing Cor. 

 

[21] H.K. El-Hennawy, Hersiliidae of Sudan (Araneida: 
Hersiliidae). Serket., 12, 23-31(2010). 

[22] H.K. EL-Hennawy, A list of Egyptian spiders (revised in 
2017). Serket., 15(4), 167-183( 2017). 

[23] A.E. Magurran, Measuring biological diversity. John Wiley 
and Sons, 2013. 

[24] M.A.M. Mohafez, Studies on true spiders in Sohag 
Governorate M.Sc.Thesis, Fac. Agric. Al-Azhar Univ, 
2000. 

[25] M.A.M. Mohafez, T.M.M. Al-Akraa. and M.A.M. El-
Danasory, Incidence and seasonal fluctuation of true true 
spiders inhabiting different orchard trees at Sohag 

governorate. Mansoura University J. of Plant Protection and 
Pathology., 1(15), 241-250(2010). 

[26] P. Cardoso, S. Pekár, R. Jocqué, J. A. Coddington, Global 
Patterns of Guild Composition and Functional Diversity of 
Spiders. PLoS one., 6, e21710, 2011. 

[27] C. Whitmore, R. Slotow, T.E. Crouch and A.S. Dippenaar–
Schoeman, Diversity of spiders (Araneae) in a savanna 
reserve, Northern Province, South Africa. Journal of 

Arachnology., 30, 344-356(2002). 
 [28] M. Nyffeler, Prey selection of spiders in the field. Journal of 

Arachnology., 317-324(1999). 
[29] M.H. Greenstone, Determinants of web spider species 

diversity: vegetation structural diversity vs. prey 
availability. Oecologia., 62, 299-304(1984). 

 
[30] K.C. Chen and I.M. Tso, Spider Diversity on Orchid Island, 

Taiwan: A Comparison between Habitats Receiving 
Different Degrees of Human Disturbance. Zoological 
Studies., 43(3), 598-611(2004). 

[31] F. Vollrath, Environment, reproduction and the sex ratio of 
the social spider Anelosimus eximius (Araneae, 
Theridiidae). J. Arachnol., 14, 267-281(1986). 

[32] R. Galle and S. Schweger, Habitat and landscape attributes 
influencing spider assemblages at lowland forest river 
valley (Hungary). J. Zoo., 10(1), 36-41(2014). 

 [33] M.H. Mithali and I. Pai, Distribution, diversity and ecology 
of spider species at two different habitats. Int. J. Environ. 
Sci. Nat. Res., 8(5), 555747-555753(2018). 

[34] A.H. Obuid-Allah, A.A. Mahmoud and E.H.M. Hussien, 
Population dynamics of terrestrial spiders (Arachnida) at 
Qena Governorate, Upper Egypt. Journal of Ecology of 
Health & Environment., 6(1), 47-55(2018). 

[35] H.M. Tahir, A. Butt, R. Naheed, M. Bilal and I. Alam, 

Activity density of spiders inhabiting the citrus field in 
Lahore, Pakistan. Pakistan J. Zool., 43(4), 683-688(2011). 

[36] Z. Ijaz, Diversity and relative abundance of spider species 
occurring 
on ground surface of citrus orchard at Summandari, Distt. 
Faisalabad. M.Sc. Thesis, Department of Zoology and 
Fisheries, University of Agriculture, Faisalabad, Pakistan, 
2000. 

 [37] M. Schaefer, Winter ecology of spiders (Araneida). Journal 
of Applied Entomology., 84(1-4), 113-134(1977). 

[38] M. Bukhari and M.M. Naeem, Determining the abundance of 
spider population inhabiting the orchards in citrus valley of 
district Sargodha, Pakistan. Middle-East Journal of 
Scientific Research., 12(1),  6-10( 2012). 

[39] J. Halaj, D.W. Ross and A.R. Moldenke, Habitat structure 
and prey availability as predictors of the abundance and 

community organization of spiders in western Oregon forest 
canopies. Journal of Arachnology., 203-220(1998). 

 [40] R.I. Koneri and M.J. Nangoy, The distribution and diversity 

of spiders (Arachnida: Aranae) in Sahendaruman mountain, 
Sangihe islands, north Sulawesi, Indonesia. Applied 
Ecology and environmental Research., 15(3), 797-
808(2017). 

 [41] M.L. Rosenzweig, Species diversity in space and time. 
Cambridge University Press, New York, 1995. 

 [42] S. Quasin, Systematics and Diversity of Spiders (Araneae) 
in Nanda Devi Biosphere Reserve, Uttarakhand, India. 
Ph.D. Thesis. Saurashtra University, 2011. 

 [43] U.S. Deshmukh and N.M. Raut, Seasonal Diversity and 
Status of Spiders (Arachnida: Araneae) in Salbardi forest 
(Satpura range) Maharastra, India. Journal of Entamology 

and zoology studies., 2(5), 278-281(2014). 
 [44] M. Kazim, R. Perveen, R. Hussain and N. Fatima, 

Biodiversity of spiders (Arachnida: Araneae) of Karachi 
(Urban) Sindh Province, Pakistan. Journal of Entomology 
and Zoology studies., 2(6), 308-313(2014). 

 [45] F.F. Rain, A.J. Howlader and K. Bashar, Diversity and 
abundance of spider fauna at different habitats of 
Jahangirnagar University Campus, Bangladesh. Journal of 

Entamology and Zoology studies., 4(5), 87-93(2016). 
 [46] C. Monzó, Ó. Mollá, P. Castañera and A. Urbaneja, 

Activity-density of Pardosa cribata in Spanish citrus 
orchards and its predatory capacity on Ceratitis capitata and 
Myzus persicae. BioControl., 54(3), 393-402(2009). 

 [47] J.R. Bell, C.P. Wheater and W.R. Cullen, The implications 
of grassland and heathland management for the 
conservation of spider communities: a review. J.  Zoo. 255, 

377-387(2001). 
 [48] G.A. Langellotto and R.F. Denno, Responses of invertebrate 

natural enemies to complex-structured habitats: a meta-
analytical synthesis. Oecologia., 139, 1-10(2004). 

 [49] A. Schuldt, N. Fahrenholz, M. Brauns, S. Migge-Kleian, C. 
Platner and M. Schaefer, Communities of ground-living 
spiders in deciduous forests: Does tree species diversity 
matter?  Biodiversity and conservation., 17, 1267-1287( 
2008). 

 [50] R. Horváth, S. Lengyel, C. Szinetár and L. Jakab, The effect 
of prey availability on spider assemblages on European 
black pine (Pinus nigra) bark: spatial patterns and guild 
structure. Canadian Journal of Zoology., 83(2), 324-335. 

 [51] Souza A.L.T. and Martins R.P. 2005. Foliage density of 
branches and distribution of plant dwelling spiders. 
Biotropica., 37, 416-420(2005). 

 [52] A. Ghaffar, S. Musthaq, S.A. Rana and K.U. Rehman, 

Influence of citrus and guava branch architecture on foliage 
spider fauna. Int. J. Agric. Biol., 13, 406-410(2011). 

 [53] J.D. Harwood, K.D. Sunderland and W.O.C. Symondson, 
Living where the food is: web location by linyphiid spiders 
in relation to prey availability in winter wheat. J. Appl. 
Ecol., 38, 88-99(2001).  

 [54] J.D. Harwood, K.D. Sunderland and W.O.C. Symondson, 
Web location by linyphiid spiders: prey-specific 

aggregation and foraging strategies. J. Anim. Ecol., 72, 
745-756(2003). 

 [55] M.J. Costello and K.M. Daane, Spider (Araneae) species 
composition and seasonal abundance in San Joaquin Valley 
grape vineyards. Environmental Entomology., 24(4), 823-
831(1995). 

 [56] T.T. Work, C.M. Buddle, L.M. Korinus and J.R. Spence, 
Pitfall trap size and capture of three taxa of litter-dwelling 

arthropods: implications for biodiversity studies. 
Environmental Entomology., 31(3), 438-448(2002). 

 [57] R. Kostanjšek, Ž. Kuralt, N. Sivec and M. Velkavrh, 

http://www.naturalspublishing.com/Journals.asp


 120                                                                                            F. E. Soliman et al.: Studies on the abundance, temporal distribution … 

 

 

© 2018 NSP 
Natural Sciences Publishing Cor. 
 

Comparison of spider diversity in two temperate forests by 
a rapid survey and its potential in nature conservation 
studies. Appl. Ecol. and Env. Res., 13(3),  693-708(2015). 

 [58] M. Kato, T. Inoue, A.A. Hamid, T. Nagamitsu, M.B. 

Merdek, A.R. Nona, T. Hino, S. Yamane and T. Yumoto, 
Seasonality and vertical structure of light attracted insect 
communities in a dipterocarp forest in Sarawak. Researches 
on Population Ecology., 37(1), 59-79(1995).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


