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Abstract

Diversity, Seasonal abundance and diurnal-nocturnal activity of
spider population under 8 vegetable crops were studied in an agro-
ecosystem in Menoufyia governorate, Southern part of Nile Delta, Egypt.
A Total of 516 individuals were caught using pit-fall traps during the
study period. Six species belonging to six families were identified. Lycos-
idae was the dominant family (86.42%) of the populations, followed by
Philodromidae, Linyphiidae. and Gnaphosidae, while Theridiidae and Sal-
ticidae were clearly the rare families in occurrence. Thanatus albini
(Philodromidae) was the dominant species (5.43%). The peak of activity
(19 ind/hr) and higher values of diversity (9 species) were recorded in
summer, while the lowest were in winter. 0.08 ind/hr and 3 species, re-
spectively. Lycorma ferox (Lycosidae) is active only in night-time as well
as Setaphis subtilis (Gnaphosidae) which showed majority of activity
(75%) in night-time against 25% in daytime.

Erigon dentipalpis (Linyphiidae) and Sanatus albini are completely
active in daytime, Lycosidae (except Lycorma ferox), Linyphiidae (except
Erigon dentipalpis) showed majority of activity in daytime (91.10,
84.21%, respectively). The 3 different daytime parts (the early, mid day
and the later one third) showed similar values of activity, diversity, as
well as the nocturnal activity in summer, while winter recorded the low-
est values and notable fluctuations between night and daytime. The high
abundance of spiders in August seems to be a result of a combination of
3 factors, dense vegetation cover, high temperature and enough relative
humidity.

INTRODUCTION

Spiders are found in many vegetable and field crops in Egypt with notable den-
sity (Ghabbour and Mikhail, 1993; Hussein, 1993). Study and analysis of their ac-
tivities, as predators, are important to maximize their role in biological control.

Nyffeler et al. (1992), in their ecological studies in an insecticide free cotton



678 ABDEL KHALEK M. HUSSEIN

field, indicated that spiders were the dominant arthropod predators, representing
70.15% of observed predation cases. Diurnal-nocturnal activity in their normal oc-
currence places is an important ecological aspect of study especially when related
with some economic crops. Herrero and Valerio (1986) studied the variation in the
daily activity patterns of some spider species in Costa Rica. They reported that
hourly variation was significant with a constant pattern throughout the study period.
Costa (1995) studied ecolbgy and daily activity of two species of the family Lycosi-
dae in south of Uruguay using pit-fall traps. He reported that high abundance was re-
corded in summer. Flatz (1988) studied seasonal dynamics, abundance and diversity
of ground spiders in Austria. Ortega et al. (1992) studied the daily pattern of loco-
motor activity in some spiders of the family Lycosidae under normal natural LD cy-
cle, and constant light conditions (DD, LL), using photo-electrical cells. They report-
ed that the natural LD cycle is an imporant factor for the locomtor activity rhythm.

The present study aims to investigate the daily activity rhythms of spiders in
Egyptian vegetable fields. The study was carried out in Menoufiya governorate, (at
the southern part of the Nile Delta, about 70 km north of Cairo).

MATERIALS AND METHODS

Active population density of spider fauna was measured under some vegetable
plantations for one year (Dec. 1995-Nov. 1996), for potatoes (Solanum tuberosum:
Solanaceae) and carrot (Daucus caroia : Unbeliiferae) in winter, taro (Colocassia es-
culenta : Araceae) and onion (Allium cepa: Alliaceae) in spirng. In summer, sweet
potato (lpomaea batatas: Convolvulaceae) and egg-plant (Solanum melongena: Solan-
aceae). Cabbage (Brassica oleracea var capitata: Cruciferae) and pepper (Capsicum
annum: Solanaceae) in autumn.

Site description: This study was conducted in Menoufyia governorate, Nile Del-
ta, in farms in close neighbourhood to Shebein EI Kom city. The soil is highly fertile
grade with clay texture (SWRI, 1967). Fields of these crops are so near to each oth-
er, extremely homogeneous in soil physical and chemical prope&ies, agricultural
practices and meteorological conditions, can be considered all as one site of experi-
mentation.

Sampling Methods: The 24 hours of daytime duration were divided into 4 peri-
ods. The first (4 hours) one the third of daytime beginning from sunrise (PI), the
second one (4 hours), P2 extended to 8 hours after sunrise, the third one was the
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last part of daytime (4 hours) P3, which ended with sunset. P4 was the duration of
all night from sunset to next sunrise.

Five pit-fall traps according to Southwood (1987) were applied during each of
the former periods all along the duration of each crop in the field, one every 15 day
intervals. The obtained spiders were preserved, subjected to identification. Flatz
(1988) in his ecological study in Austria, compared efficiency of two methods of
spider sampling, the pit-fall traps and the portable suction sampler funnel.

RESULTS AND DISCUSSION

A total of 516 spider individuals were caught during the year (Dec. 1995-Nov.
1996) using pit-fall traps, Table 1. The peak of active density was in August (153
individuals) in cabbage and sweet potato, while the lowest density was in January (2
individuals only) in potatoes and carrot plantations. Flatz (1988) reported that there
were two levels of abundance of ground spiders in Austria, high in July & August
and low in April and June. In the present study, the obtained spiders belong to 6
families: Lycosidae, Gnaphosidae, Philodromidae, Linyphiida, Theridiidae and Saltici-
dae. Six species of these families were identified.

Flatz (1988) reported that family structure is different according to sampling
method, either in pit-fall traps or suction sampler. Large spiders with high mobility
being more present in the pitfalls.

A comparison of day and night active spider density in August, shows that the
3 parts of daylight time in August (first, middle and later one third) approximatly
have nearly similar values (40, 47 and 46 individuals). Rate of active spiders is
11.08 ind/hr in daytime against 1.67 ind/hr in night time.

The peak of active population density in August, Fig 1-a was followed by rath-
er high values in September (199 individuals). There was another lower peak in
April (60 individuals). The lowest density was in January, with slightly higher val-
ues in December and February (7), while 9 individuals were in November.

No nocturnal activity was recorded during December, February and November.
Figs. 1 b & 2 show that summer season recorded the highest values of active popu-
lation density (232 individuals), followed by autumn, spring and winter (154, 114
and 16 individuals, respectively). Rate of active spiders/hours (ind/hr) in summer,
was 16.50 ind/hr in daytime and 2.83 in night-time, while autumn recorded 11.83
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Fig. 1a. Monthly variation in active density of spiders throughout a year under the

investigated vegetable crops.
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Fig. 1b. Rate of active density of spiders in the different daytime periods in months
of study.
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in daytime against 1.00 ind/hr in night-time. These values were 8.67 in daytime and
0.83 in night-time in spring. Winter recorded the lowest values (1.25 in daytime and
0.08 ind/hr in night-time).

Comparing daytime parts of the day in the different seasons revealed that spi-
der activity concentrated mainly during the noon period during winter and autumn
(2.25 and 17.25 ind./hr) with notable decrease before sunset period (0.08 and 1.00
ind./hr). The activity recorded approximately similar values in the 3 different peri-
ods of the day (early, noon and late): 13.50, 19.00 and 17.00 ind./hr in summer,
and 7.75, 9.25 and 9.00 ind./hr in spring.

Generally, noon period seemed to be the main active period along the year
specially in winter and autumn. The peak of activity became wider to include P2 and
P3, i.e., the majority of daytime in spring and summer.

Nocturnal activity, Fig. 2, seemed to be mainly in summer (2.83 ind./hr), de-
creased to 1.00 and 0.83 in autumn and spring, respectively and became very rare
(0.08 ind./hr) in winter.

Ghabbour(1) et al. mentioned that the sex ratio (total females : total males) in
spider fauna in the same area ranged between 1:2. 44 and 1:2.82. Schmitt et al,
(1990) studied the daily locomotor activity patterns in 3 species of spiders
(Araneae) in Austria. They reported that, on average, males were 3.5-12.7 times
mare active than females. Baatrup and Bayley (1993) made a quantitative analysis
of spider locomotion, using computer-automated videotracking, and reported that
male spiders were significantly more active than females, they walked on average
twice the distance of females, employed higher velocities and spent less time in
quiescence.

In the present study, Fig. 3 shows that mean annual values of sex ratio was
1:1.61 in night-time and 1:1.97 in the early part of the day. The ratio became wid-
er, 1:2.11 and 1:2.23 in the second and third parts of the day.

Figure 4 concerning the age structure, shows that juveniles represented
17.54% in night-time population, 20.47% and 22.83% in late and early parts of
day, while it increased to 27.233% in noon time, the main period of activity. Ghab-
bour et al. (1997) reported that juveniles represented 24.65% of the total spider
fauna in such agro-ecosystems. In this study, absence of juveniles in early and late
parts of day and at night may indicate that they are mofe sensitive to low tempera-
ture, than the adult and subadult stage. : i

(1) Unpublished data
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Fig. 2. Rate of activity of spiders at different daytime periods in different seasons
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Table 2 shows that the majority of spider fauna along the year was of the Ly-
cosidae family (86.43%). The largest sized species Lycorma ferox (Lycosidae) rep-
resented 1.55% of the total spider population in the study area. Ghabbour et al.
(1997) reported that in such agro-ecosystems lycosid spiders represented 79.06%.
Thanatus albini (Philodromidae) which represented 5.43% of the total spider fauna in
the present study, while other Philodromidae species comprise 0.58% of the total
spiders.

Zelates complex, Setaphis subtilis and Trachyzelotes sp. (Gnapho-sidae) rep-
resented 1.16, 0.78 and 0.19%, respectively of the total spiders. Erigon dentipalpis
(Linyphiidae) comprises 0.38%, while other linyphiid species represented 3.68%.
Two other families were rare in occurrence, (Theridiidae and Salticidae)‘ which
comprise 0.97 and 0.38% of the total spider fauna, respectively.

During winter season, 16 individuals belonging to 3 families;' Lycosidae, Ther-
idiidae and Philodramidae appeared, representing 81.25, 12.50 and 6.25%, respec-
tively of the population.

The number of species and/or families increased to 8 and 9 in spring and sum-
mer, respectivley. Spring recorded 114 individuals distributed as 84.21% for Ly-
cosidae (including 0.88% for Lycorma ferox, 4.39% for linyphiidae, 3.51% for
Thanatus albini a (Philo dromidae), and 2.63% for Zelotes complex (Gnaphosidae).
Both Erigon dentipalpis (Linyphiidae) and Philodromidae spiders recorded 1.75% of
the total density of spider fauna. Other linyphiid spiders recorded 4,39%. Theridii-
dae as a rare occurrence family recorded only 0.88% of the total spider fauna.

In summer, 232 individuals were obtained. The family Lycosidae is again dom-
inant (88.36% of total spiders), including 2.1 6% for Lycorma ferox. Thanatus albini
recorded 5.17% while linyphiid spiders comprised 2.59%. Sutaphis subtilis com-
prised 1.72% of the total spiders, while Zelotes complex recorded only 0.86. Each
of the rare families; Theridiidae and Salticidae as well as Trachyzelotes sp.
(Gnaphosidae) recorded similar values (0.43% only).

Total numbers obtained in autumn were 154 individuals, while the diversity
decreased to 6 species. The family Lycosidae comprised 85.71% of the spider fauna,
including 1.30% for Lycorma ferox. Thanatus albini recorded 7.79% and linyphiid
spiders recorded 5.19%. Each of Zelotes complex and Theridiidae were rare, repre-
sented with only 0.65% of the spider fauna.
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Diurnal - Nocturnal activity among spider population

Table 2 shows that Lycorma ferox (Lycosidae) and Trachyzelotes sp. are ac-
tive only in night time. Conversely, Thanatus albini (Philodromidae), Erigon denti-
palpis (Linyphiidae) and Salticidae are active only in daytime.

Herrero (1986) reported that females of Theraphosidae family are nocturnal
predators and reached the peak of activity between 20.30 and 0.30 hours. This may
also be the case with other spider families.

Other lycosid spiders (except Lycorma ferox) were active mainly in daytime
(91.10% against 8.90% in night time. Linyphiidae members (except Erigon dentipal-
pis) were also active in day (84.21%) although it was (15.79%) in night. Zelotes
complex (Gnaphosidae) recorded also main activity in 83.33% daytime against
16.67% in night time. Theridiidae were also active in daytime (60%) against (40%)
in night, while Setaphis subtilis (Gnaphosidae) was active mainly in night time
(75%), and only (25%) in day-time.

In conclusion, the high population density of spiders in August seems to be a
result of combination of 3 factors: the dense vegetation cover of the summer crops:
(egg-plant and sweet potato) high temperature, and naturally high relative humidity
during August (MAC, 1996), plus a higher rate of plant transpiration. Conversely,
the low temperature may be the main reason for low densities of spiders in winter.
Costa (1995) reported that rain and wind would affect spider locomotory activity.
Flatz (1988) referred to winter mortality as the main reason of difference between
high and low levels of spiders abundance in Austria. In the present study, it was
clear that juvenile spiders at least, are not cold tolerant.
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