
Effect of Bt-cotton cultivation on spider (Arachnida: Araneae)
populations near Marble Hall, Mpumalanga, South Africa

M A Mellet1*, A S Schoeman1 & A S Dippenaar-Schoeman1,2

1Department of Zoology and Entomology, University of Pretoria, Pretoria, 0002 South Africa
2ARC-Plant Protection Research Institute, Private Bag X134, Queenswood, 0121 South Africa

Mellet M A,Schoeman A S & Dippenaar-Schoeman A S 2006.Effect of Bt-cotton cultivation on spider (Arachnida:
Araneae) populations near Marble Hall, Mpumalanga, South Africa. African Plant Protection 12: 40–50.

Bt-cotton, containing and expressing genes from the soil bacterium, Bacillus thuringiensis var. kurstaki, is toxic
specifically to lepidopteran larvae, but little is known about the impact it could have on predators such as spiders. A
survey to determine the effect of Bt-cotton and endosulfan application on spider populations was conducted over
two cotton-growing seasons (2001/2002 and 2002/2003) on a farm near Marble Hall in South Africa. Plant-dwelling
spiders (n = 227) were counted over the two seasons while scouting the plants, but were not identified.
Ground-dwelling spiders (n = 3777) were collected with pitfall traps in both seasons and identified to species level.
The ground dwellers were represented by 21 families, 49 genera and 54 species. During the first season a total of
2431 spiders was collected from the pitfall traps, 945 from Bt-cotton and 1486 from non-Bt-cotton (control) fields. In
the second season a total of 781 was collected, 416 from Bt-cotton and 365 from non-Bt-cotton fields. A total of 565
spiders was collected from a non-Bt-cotton field sprayed with endosulfan during the second season.The Lycosidae
(n = 2359) represented 62.5 % of all spiders collected in the pitfall traps, followed by the Theridiidae (n = 757) with
20.0 % and Linyphiidae (n = 342) with 9.1 %. Steatoda erigoniformis (Theridiidae) (n = 744) was the most abundant
species, representing 19.7 % of all the spiders collected, followed by Pardosa clavipalpis (Lycosidae) (n = 624) with
16.5 %, an undetermined Trabea sp. (Lycosidae) (n = 592) with 15.7 % and another lycosid, Pardosa crassipalpis
(n = 543), with 14.4 %. Neither Bt-cotton nor the application of endosulfan had a marked or persistent negative im-
pact on ground- or plant-dwelling spiders in the field.
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Cotton (Gossypium spp.) is one of South Africa’s
five major field crops, with the production increas-
ing annually. Several pests that attack cotton have
a wide range of natural enemies, of which spiders
are one (Van den Berg & Dippenaar-Schoeman
1991b).Observations have shown that spiders are
amongst the first predacious arthropods to colo-
nise newly planted cotton fields and their numbers
build up gradually as plant density and prey num-
bers increase (Dinkins et al. 1970; Van den Berg
1989; Van den Berg & Dippenaar-Schoeman
1991b). Spiders are common on cotton in South
Africa and 127 species from 31 families have thus
far been recorded (Dippenaar-Schoeman et al.
1999). They are abundant throughout the season,
representing up to 76 % of all predacious arthro-
pods in some cotton fields (Van den Berg &
Dippenaar-Schoeman 1991b).

Most spiders are polyphagous and feed on a
variety of available prey (Nyffeler et al. 1994).
Predation is not limited to adult insects only, but
includes the egg and larval or nymphal stages as
well (Whitcomb 1974; Nyffeler et al. 1990).Spiders
play an important role in biological control, not

only through direct killing of prey, but also through
indirect effects such as triggering cessation of
feeding on the host plant and superfluous killing,
i.e. prey dropping from the host plant to escape
spiders and as a consequence die of starvation or
are captured by other soil-dwelling predators
(Riechert 1999). In Israel, wandering spiders have
been observed to cause a disturbance effect in
apple (Malus domestica Baumg.) orchards while
wandering around and a larval mortality of about
30 % in Egyptian leaf worm (Spodoptera littoralis
(Boisduval)), was attributed to this effect (Mansour
et al. 1980). Prey specialists, i.e. spiders with a
narrow feeding niche in a particular environment,
tend to specialise on abundant prey species
(Nyffeler & Sterling 1994; Riechert 1999), while
prey generalists such as Cheiracanthium spp.
(Miturgidae) (Dippenaar-Schoeman et al. 1999)
and Oxyopes salticus Hentz (Oxyopidae) (Nyffeler
& Sterling 1994) can switch their diets to feed on
the most abundant species, thus playing an impor-
tant role in biological control. A laboratory study
conducted by Samu & Bíró (1993) indicated that
Pardosa hortensis Thorell (Lycosidae) could also
play a role in controlling agricultural pests in a
density-sensitive way.
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Bt-cotton, i.e. transgenic cotton containing a
gene of Bacillus thuringiensis var. kurstaki (Hilder
& Boulter 1999), was introduced to South Africa
during the 1998/1999 cotton-growing season
(Edge et al.2001;Carpenter et al.2002).Three years
later, 40 % of the total area under cotton in South
Africa comprised Bt-varieties (Galanopoulou-
Sendouca & Oosterhuis 2003). Although Bt-cotton
is lepidopteran-specific and direct mortality of
natural enemies therefore not expected (Head
et al.2001;Soomro et al.2003;Udikeri et al.2003),
concerns have been expressed regarding the
safety of Bt-crops to upper trophic level non-target
organisms (Head et al. 2001). The consumption of
prey that survive the ingestion of Bt-toxin and thus
contain traces of the toxin, for example, could
indirectly affect natural enemies occurring in
cotton fields (Schuler et al. 1999; Dutton et al.
2002; Sisterson et al. 2004; Meissle & Lang 2005).
This is, however, highly unlikely to occur in
non-susceptible predators at field level endotoxin
expression (Head et al. 2001). Bt-cotton could
adversely affect predatory populations if numbers
of bollworm larvae and pupae that serve as prey
items for predators are reduced (Men et al. 2003),
or if the quality of non-lepidopterous prey is
decreased (Head et al. 2001). A reduction in the
number of insecticidal sprays per season through
the use of Bt-cotton can lead to an increase in the
number of natural enemies that are not dependent
on bollworm, and minor pest species of which the
numbers have previously been kept in check by
insecticidal sprays directed at bollworm (Men et al.
2003).

Spiders seem to be less susceptible to insecti-
cides than other predatory insects in cotton (Van
den Berg & Dippenaar-Schoeman 1991b). Van
den Berg et al. (1990) reported that endosulfan
application reduced the spider population on
cotton plants by 40.6 %. The spider population
initially showed a significant reduction in numbers,
but recovered soon after the endosulfan applica-
tion. Insecticide susceptibility can, however, be
influenced by spider behaviour and the niche they
occupy (Van den Berg & Dippenaar-Schoeman
1991b).

Despite the importance of spiders as biological
control agents in cotton, no laboratory data are
currently available on the effect of Bt-crops on
spiders (Lövei & Arpaia 2005). Field data on the
effect of Bt-crops on spiders are also limited
(Meissle & Lang 2005). The aim of this study was

to determine if the cultivation of Bt-cotton in South
Africa has an impact on spider populations
(numbers, species, families, sex and developmen-
tal stage) occurring in these fields.

Materials and methods

Study area and cotton cultivation
The study formed part of a comprehensive

two-year trial conducted on a commercial, irrigated,
cotton farm near Marble Hall in the Mpumalanga
province of South Africa (24°59’S, 29°18’E; alt.
901 m asl). Bt-cotton was introduced to the farm
during the first year of the trial. Mean rainfall over
the study period was 38 mm/month (first season)
and 24 mm/month (second season). Mean mini-
mum and maximum temperatures were 16 °C and
29 °C (first season) and 18 °C and 34 °C (second
season).

First season.During the first cotton-growing sea-
son (2001/2002; planting date 7 January 2002),
two NuOpal (referred to as Bt-cotton in text) fields
and two Delta Opal (unsprayed non-Bt-cotton,
referred to as control in text) fields were studied.
Each field consisted of 100 × 52 m rows, with a cor-
ridor of at least 5 m separating the different fields.
No pesticides were applied during this season.

Second season. During the second cotton-
growing season (2002/2003; planting date
14 November 2002), an insecticide-sprayed Delta
Opal field (referred to as sprayed non-Bt-cotton in
text) was also included in the study. Field size was
36 × 180 m rows for the control and sprayed
non-Bt-cotton fields and 140 × 180 m rows for the
Bt-cotton, again with corridors of at least 5 m
between the different fields. The sprayed non-Bt-
cotton field was sprayed when threshold levels of
insects were noted. Endosulfan was applied three
times against bollworm (Helicoverpa armigera
(Hübner) (Lepidoptera: Noctuidae)) at the recom-
mended rate 76, 91 and 102 days after planting
(DAP). Chlorpyrifos was applied at the recom-
mended rate 26 DAP against syagrus beetle
(Syagrus spp. (Coleoptera: Chrysomelidae))
adults in all fields. No other pesticide applications
were required.

Scouting
During both seasons, scouting was conducted

by MAM on a weekly basis according to proce-
dures recommended by the Agricultural Research
Council’s (ARC) Institute for Industrial Crops
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(Anon. 1996), from 53 DAP (2001/2002) and
54 DAP (2002/2003) for eight and ten weeks,
respectively. The presence of spiders in the field
was determined through visual observation and
specimens were not collected for identification. In
the first season, 24 plants per field were thoroughly
inspected per week, but were reduced to 12 plants
on three occasions when rain interfered with the
scouting process. During the second season, 48
plants per field were scouted and as the plants
matured and the search time per plant increased,
the number of plants inspected per field was first
reduced to 30 (82 DAP) and then to 24 (89 DAP).

Pitfall trapping
During both seasons, 60 pitfall traps were set per

field. Plastic honey jars (volume 350 ml, diameter
52 mm) were used and ten pitfall traps were set per
row in six adjacent rows with three metres between
each trap. The first pitfall trap in each row was
placed three metres from the edge of the field.Fifty
millilitres of Glauber’s salt solution (333 g l–1

water) was added to each pitfall trap to kill and
preserve trapped arthropods. The traps were
removed from the fields and replaced on a weekly
basis (i.e. assessment interval = one week).
Trapping commenced on 53 DAP (2001/2002) and
54 DAP (2002/2003) and continued for nine and
twelve weeks, respectively. In the laboratory,
arthropods were removed by sieving and the
spiders transferred to 70 % ethanol. Specimens
were sorted by sex and development stages
and identified to species level by ASD-S. Voucher
specimens were deposited in the National Collec-
tion of Arachnida (NCA) at the ARC-Plant Protec-
tion Research Institute in Pretoria. A number of
specimens could not be identified to species level
due to unresolved taxonomy of some families or
the absence of adult specimens.

Statistical analysis
A repeated measures ANOVA was used to

determine if time (weekly sampling) had a signifi-
cant influence on spider numbers within seasons.
If time had a significant effect on the spider species
or family, least square means were calculated for
ANOVA and Student’s t-test analysis (parametric
data) or Kruskal-Wallis ANOVA and the Mann-
Whitney U-test (non-parametric data). If time had
no effect on spider numbers, unconverted data
were used for the relevant analysis. Each time
interval constituted a replicate. Student’s t-test or

Mann-Whitney U-test was used to analyse differ-
ences between seasons. The computer program
STATISTICA 6 (StatSoft Inc 2002) was used for
the statistical analyses. Actual mean values per
time interval are presented unless indicated
otherwise.

Results

Plant-dwelling species
A total of 138 spiders was counted during the first

season while scouting, 73 in the control fields and
65 in the Bt-cotton. During the second season
the numbers were lower and only 89 spiders were
recorded, 39 from the control fields, 27 from the
Bt-cotton and 23 from sprayed non-Bt-cotton. The
difference in numbers between the two seasons
was, however, not statistically significant. Time
(weekly sampling) did not have a significant effect
on the visual observation data, and numbers were
therefore not converted to least square means for
statistical purposes. No significant difference in
mean number of spiders per plant was found
between control, Bt- and sprayed non-Bt-cotton
fields with visual observations (Fig. 1).

Ground-dwelling species
During the first season a total of 2431 spiders

was collected by pitfall trapping, 1486 from the
control fields and 945 from the Bt-cotton fields. No
significant difference was evident between the
number of spiders collected in the control and
Bt-cotton (t = 1.14, P = 0.27) (Fig. 2). During the
second season, a total of 1346 spiders was
collected, 365 from the control, 416 from the
Bt-cotton and 565 from the sprayed non-Bt-cotton
fields. Again no significant differences were found
between the number of spiders collected in the
control, Bt- and sprayed non-Bt-cotton fields (U =
0.86, P = 0.65) (Fig. 2). Significantly higher num-
bers of spiders were collected during the first than
the second season in both the control (t = 3.40, P ≤
0.01) and Bt-cotton (t = 3.48, P ≤ 0.01) (Fig. 2).

Time (weekly sampling) had a significant effect
on Castianeira sp. (Corinnidae) (F = 2.46, P ≤
0.05), Corinnidae (F = 3.18, P ≤ 0.01) and
Pardosa clavipalpis Purcell (Lycosidae) (F = 3.50,
P ≤ 0.01) in the first season’s pitfall trapping and
on Gnaphosidae (F = 2.60, P ≤ 0.001), Steatoda
erigoniformis O P-Cambridge (Theridiidae) (F =
3.49, P ≤ 0.001), Theridiidae (F = 4.31, P ≤ 0.001)
and male numbers (F = 2.31, P ≤ 0.01) in the
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second season’s pitfall trapping. The data were
therefore converted to least square means for
statistical analysis.

During the first season, 18 families and 39
species were recorded in total from the pitfall traps,
16 families and 34 species from the control plots
and 15 families and 31 species from the Bt-cotton
plots. During the second season a total of 16
families representing 40 species was collected,

12 families and 25 species from the control plots,
14 families and 29 species from the Bt-cotton
plots, and 11 families and 25 species from the
sprayed non-Bt-cotton plots (Table 1).

Lycosidae (n = 2359, 62.5 %) was the most
abundant family collected over the two seasons,
followed by the Theridiidae (n = 757, 20.0 %) and
Linyphiidae (n = 342, 9.1 %) (Figs 3, 4). No signifi-
cant differences in numbers of spiders per family
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Fig. 1. Mean number of visually counted spiders per assessment interval on cotton plants in control (unsprayed
non-Bt-cotton), Bt-cotton and endosulfan-sprayed non-Bt-cotton fields over two seasons at Marble Hall, South Africa.
SE bars are included. No significant differences in numbers were evident between cotton types within seasons.

Fig. 2. Mean number of spiders collected per assessment interval over two seasons at Marble Hall, South Africa, by
pitfall trapping in control (unsprayed non-Bt-cotton), Bt-cotton and endosulfan-sprayed non-Bt-cotton fields. SE bars
are included. No significant differences in numbers were evident between cotton types within seasons.
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Table 1. Diversity and abundance of spiders collected by pitfall trapping in non-Bt-cotton (control), Bt-cotton and
endosulfan-sprayed non-Bt-cotton fields over two seasons (2001–2003) at Marble Hall, South Africa.

Taxon Number of specimens collecteda

First season Second season

Control Bt-cotton Total Control Bt-cotton Total Sprayed
non-Bt-cotton

Ammoxenidae
Ammoxenus amphalodes 2 2 4 7 2 9 8

Dippenaar & Meyer, 1980*
Araneidae
Nemoscolus sp. 0 0 0 0 1 1 0
Neoscona blondeli (Simon, 1885) 0 0 0 1 0 1 0
TOTAL 0 0 0 1 1 2 0
Corinnidae
Castianeira sp. 26 11 37 3 1 4 7
Copa flavoplumosa Simon, 1885* 0 0 0 0 2 2 0
TOTAL 26 11 37 3 3 6 7
Dictynidae
Dictyna sp. 1 2 3 0 0 0 2
Gnaphosidae
Asemesthes ceresicola Tucker, 1923* 0 0 0 1 0 1 0
Camillina cordifera Tullgren, 1923 2 1 3 9 9 18 5
Odontodrassus sp. 0 1 1 0 1 1 1
Scotophaeus sp. 1 1 2 0 0 0 0
Setaphis subtilis (Simon, 1897) 10 6 16 0 0 0 0
Trachyzelotes jaxartensis 0 3 3 0 0 0 0

(Kronenberg, 1875)*
Upognampa sp. 0 0 0 1 5 6 1
Urozelotes rusticus (L Koch, 1872)* 4 2 6 0 0 0 2
Zelotes pallidipes Tucker, 1923* 0 0 0 0 0 0 2
Zelotes vespertilionis Tucker, 1923* 5 4 9 0 0 0 0
TOTAL 22 18 40 11 15 26 11
Hahniidae
Hahnia tabulicola Simon, 1898 0 0 0 0 1 1 0
Hersiliidae
Tyrotama australis (Simon, 1893)* 0 0 0 1 0 1 0
Linyphiidae
Undetermined genus 80 72 152 31 14 45 18
Eperigone fradeorum 12 11 23 29 40 69 18

(Berland, 1932)*
Microlinphia sp. 1 1 2 0 0 0 0
Ostearius melanopygius 4 2 6 3 4 7 2

(O P-Cambridge, 1879)
TOTAL 97 86 183 63 58 121 38
Lycosidae
Hogna sp. 31 24 55 3 2 5 1
Lycosa sp. 131 1 132 4 9 13 9
Pardosa clavipalpis Purcell, 1903 209 84 293 119 85 204 127
Pardosa crassipalpis Purcell, 1903 279 202 481 14 17 31 31
Pardosa sp. 213 87 300 33 29 62 23
Trabea sp. 340 252 592 0 0 0 0
TOTAL 1203 650 1853 173 142 315 191
Miturgidae
Cheiracanthium furculatum 1 1 2 0 1 1 0

Karsch, 1879
Continued on p. 45
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Table 1 (continued )

Taxon Number of specimens collecteda

First season Second season

Control Bt-cotton Total Control Bt-cotton Total Sprayed
non-Bt-cotton

Oonopidae
Gamasomorpha sp. 1 0 1 0 0 0 0
Oxyopidae
Oxyopes sp. 6 7 13 0 0 0 0
Philodromidae
Suemus punctatus Lawrence, 1938* 1 0 1 0 0 0 1
Thanatus vulgaris Simon, 1870 3 3 6 2b 16 18 20
Tibellus minor Lessert, 1919 0 0 0 1 0 1 0
TOTAL 4 3 7 3 16 19 21
Pholcidae
Smeringopus sp. 0 1 1 0 1 1 0
Phyxelididae
Vidole sothoana Griswold, 1990 1 0 1 0 0 0 0
Salticidae
Undetermined genus 2 0 2 2 1 3 1
Aelurillus sp. 0 0 0 0 1 1 0
Brancus bevisi Lessert, 1925 0 0 0 0 1 1 0
Heliophanus insperatus

Wesolowska, 1986 2 0 2 2 1 3 0
Langona sp. 0 0 0 0 1 1 3
Myrmarachne sp. 4 1 5 0 0 0 0
Stenaelurillus sp. 16 9 25 3 4 7 5
TOTAL 24 10 34 7 9 16 9
Scytodidae
Scytodes sp. 0 4 4 0 0 0 0
Sicariidae
Loxosceles spiniceps Lawrence, 1952 4 0 4 2 1 3 3
Theridiidae
Enoplognatha molesta 3 5 8 0 1 1 0

O P-Cambridge, 1904
Latrodectus geometricus 2 0 2 0 0 0 0

C L Koch, 1841
Latrodectus renivulvatus Dahl, 1902 0 0 0 1 0 1 0
Steatoda grossa (C L Koch, 1838)* 0 0 0 1 0 1 0
Steatoda erigoniformis 80 139 219 91 164 255 270

(O P-Cambridge, 1872)*
TOTAL 85 144 229 93 165 258 270
Thomisidae
Synema decens (Karsch, 1878) 0 1 1 0 0 0 0
Thomisus kalaharinus 1 0 1 0 0 0 0

Lawrence, 1936
TOTAL 1 1 2 0 0 0 0
Zodariidae
Diores recurvatus Jocqué, 1990 8 5 13 1 0 1 2
Ranops sp. 0 0 0 0 1 1 1
TOTAL 8 5 13 1 1 2 3

TOTAL NO. SPECIMENS 1486 945 2431 365 416 781 565

aData were only analysed statistically if at least 20 species of a specimen were collected within a particular season.
bThanatus vulgaris numbers were significantly lower in the control than in Bt-cotton (U = 36.5, P ≤ 0.05) and sprayed non-Bt-cotton

fields (U = 35.0, P ≤ 0.05).
*New records for Marble Hall.



were evident between the various plots, except for
the Salticidae which were significantly more abun-
dant in the control (n = 24) than in the Bt-cotton
(n = 10) during the first season (t = 2.23, P ≤ 0.05)
(Fig. 3).

During the first season, an undetermined Trabea
sp. (n = 592) was the most abundant species,
representing 24.4 % of the total collected that
season, followed by Pardosa crassipalpis Purcell
(Lycosidae) (n = 481) with 19.8 % (Table 1). No
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Fig. 3. Mean number (converted to square root) of spiders per family per assessment interval collected during the
2001/2002 season at Marble Hall, South African, by pitfall trapping in control (unsprayed non-Bt-cotton) and Bt-cotton
fields. *Significantly higher numbers of Salticidae were collected in the control than in Bt-cotton.

Fig. 4. Number (converted to square root) of spiders per family per assessment interval collected during the
2002/2003 season at Marble Hall, South Africa, by pitfall trapping in control (unsprayed non-Bt-cotton), Bt-cotton and
endosulfan-sprayed non-Bt-cotton fields. No significant differences in numbers were evident between cotton types
within spider families.



Trabea sp. individuals were collected during
the second season, while the numbers of P.
crassipalpis declined to a low of 31. S. erigoni-
formis (n = 255) was the most abundant species
in the second season, representing 32.7 % of the
total number of specimens collected from control
and Bt-cotton fields, followed by P. clavipalpis (n =
204) with 26.1 %. No significant differences in
abundance of individual species were found be-
tween fields in the first season. During the second
season, Thanatus vulgaris Simon (Philodromidae)
occurred in significantly lower numbers in the con-
trol than in Bt-cotton (U = 36.5, P ≤ 0.05) and
sprayed non-Bt-cotton fields (U = 35.0, P ≤ 0.05).
No other significant differences were evident.

The number of males, females and juveniles did
not differ significantly between control, Bt-cotton
and sprayed non-Bt-cotton fields (Fig. 5).

Discussion
In a previous study in Arizona, USA, Sisterson

et al. (2004) found no significant difference in the
number of Clubionidae collected by whole-plant
sampling from Bt- and non-Bt-cotton fields,
whereas Hagerty et al. (2005) observed that
Bt-cotton had no effect on spider populations
collected with beating sheets. Similar results have

been reported for other crops. Jasinski et al.
(2003), for instance, found no significant differ-
ence in numbers of spiders collected by sweepnet
sampling and unbaited Pherocon AM yellow sticky
traps from Bt- and non-Bt-maize (Zea mays L.)
and soybean (Glycine max (L.) Merr.) fields in
Ohio. Meissle & Lang (2005) used four trapping
methods (beating sheets, suction sampling, plant
removal and stem eclectors (transparent plastic
funnels attached to the stalks with adhesive tape))
in Bavaria, southern Germany, to determine if
Bt-maize and/or use of the pyrethroid insecticide
cyfluthrin have an effect on spider populations.
Bt-maize had no marked effect on species rich-
ness or spider abundance, but application of
cyfluthrin reduced spider densities substantially
after one application. The paucity of significant
differences and inconsistent trends observed in
the present study support the view that cultivation
of Bt-cotton has little, if any, negative impact on
spider populations. The apparent insensitivity of
the spider community towards endosulfan in
sprayed non-Bt-cotton plots is also in accordance
with existing literature. Van den Berg et al. (1990)
found that although endosulfan spraying on cotton
in South Africa initially greatly reduced spider
numbers, the final population densities were not
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Fig. 5. Mean number of spider males, females and juveniles per assessment interval collected by pitfall trapping in
control (unsprayed non-Bt-cotton), Bt-cotton and endosulfan-sprayed non-Bt-cotton fields at Marble Hall, South
Africa, over two seasons. SE bars are included. No significant differences in numbers were evident between cotton
types within seasons.
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significantly lower than in the untreated plots. It
should, however, be emphasised that observa-
tions were made over two seasons only and that
additional field and laboratory studies are needed
to determine if adverse effects, not apparent in
the present investigation, can be expected over a
longer period.

The fluctuation in spider numbers and family and
species abundance between the two seasons
observed in this study is difficult to explain. How-
ever, it corresponds with other long-term surveys
which showed spider populations to fluctuate from
year to year. Dippenaar-Schoeman et al. (1989)
found that spider abundance varied annually
during a four-year survey in a nature reserve in
Gauteng Province, South Africa. Very high num-
bers (34 % of the total) Tetragnathidae were
recorded the first year, but declined to a low (5 %)
the next year. A similar pattern was observed in a
three-year grassland survey in Gauteng where the
incidence of Ammoxenidae declined from 50.1 %
of the total number sampled in the first year to
10.5 % the second year and a low of 3.2 % the third
year (Van den Berg & Dippenaar-Schoeman
1991a). During the same period the Gnaphosidae
numbers increased from 18.8 % of the total
collected the first year to 78 % the third year. The
decrease in spider numbers during the second
season in the present study could have been due
to normal fluctuation or an increase in the number
of other predatory insects and thus higher compe-
tition levels or interpredatory effects. Higher num-
bers of predatory beetles such as carabids
(Coleoptera: Carabidae) and earwigs (Dermap-
tera) were observed in the cotton fields during the
second than the first season (Mellet 2005).

Numerically, Lycosidae, Theridiidae and Liny-
phiidae were the dominant families in the ground
layer of the cotton fields during both seasons. A
study by Dippenaar-Schoeman et al. (1999),
showed the Linyphiidae, Theridiidae and
Araneidae to be the most common families in five
cotton-growing areas in South Africa, including

Marble Hall. Van den Berg et al. (1990), using a
whole-plant bagging method, found Lycosidae,
Clubionidae, Theridiidae and Linyphiidae to
predominate numerically in cotton fields in the
Hartebeespoort Dam area in North West Province.
This skew distribution corresponds with other
studies. Angeli et al. (1996) reported that three
species constituted more than 50 % of all spiders
collected from pear (Pyrus communis L.) and
apple orchards in Italy. Haddad et al. (2004) found
a salticid to represent 52.8 % of the spider fauna in
pistachio (Pistacia vera L.) orchards in the Prieska
district of South Africa, whereas Dippenaar-
Schoeman et al. (2001, 2005) reported that four
and three salticid species represented 61 % and
44.7 % of the fauna in macadamia (Macadamia
integrifolia Maiden & Betcke) and avocado (Per-
sea americana Mill.) orchards in the Mpumalanga
Lowveld, respectively.

The total number of families (21) and species
(54) collected between 2001 and 2003 by pitfall
trapping corresponded with the 20 families and 72
species of ground- and plant-dwelling spiders
recorded in the study by Dippenaar-Schoeman
et al. (1999) from the Marble Hall area during the
1995–1997 cotton-growing seasons. Thirteen of
the families identified in the present study were
also found by Dippenaar-Schoeman et al. (1999)
in the Marble Hall district, but the Ammoxenidae,
Hahniidae, Hersiliidae, Oonopidae, Pholcidae,
Phyxelididae, Scytodidae and Sicariidae are new re-
cordings on cotton in this region. They did, how-
ever, occur in small numbers and was each
represented by a single species. Twelve species
marked with an asterisk in Table 1 are new records
for Marble Hall.
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