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IMPORTANCE OF FIRST PREY TO SPIDERLING SURVIVAL IN
LYCOSA SP. (ARANEAE: LYCOSIDAE)!

G. D. Salinas, Jr. and R. S. Raros?

Maternal care in Lycosa sp. was found to slightly affect survival rate
of spiderlings; those separated earlier had less chances of survival than those
separated later. A satisfactory survival rate for spiderlings was obtained only
when given a first meal of the collembolan, Cyphoderus javanus  Boerner.
With increased quantity ‘of prey maintained daily, a corresponding increase in
survival as well as weight was observed. Dclaying the availability of the First
meal beyond two days after separation from the mother increased mortality
significantly. A taxonomic description of this undetermined spider species
is provided.

Spiders are obligate carnivores which prey principally on insects. But being
general predators, their potential as biological control agents of insect pests has
not been as well recognized as the more host- or prey-specific  entomophagous
insects and pathogens. Recent local observations suggest, however, that predation
by certain spiders contributes to population control of major insect pest species such
as the corn borer, Ostrinia furnacalis (Guenee) (IRRI Annual Report, 1974) and
the brown planthopper, Nilaparvata lugens (Stal), on rice (Gavarra and Raros
1975).

During a preliminary survey of spiders in com fields around Laguna and
Batangas in 1973, an undetermined species of hunting spider, Lycosa sp.3 showed
great promisc as predator. This spider was the most frequently encountered of
the predatory invertebrates in upland farms. It was often observed stalking prey
in the whorl cup of corn and on the ground among crop stubbles and other
plant debris. Initial attempts to rear the spider in the laboratory were generally
unsatisfactory; spiderling survival was abnormally low compared with the rela-
tively successful mass-rearing of Lycosa pseudoannulata Boes. et Str. in this labo-
ratory by Gavarra and Raros (1975).

Lycosid spiders exhibit parental care of the young. The eggs are incubated
in an egg sac which is attached to the spinnerets and carried by the gravid fe-

I Contribution No. 79; received for publication December 10, 1974. Based
on a thesis presented by the senior author in partial fulfillment of the re-
quirements for the degree of Bachelor of Science in Agriculture under the
direction of the junior author, University of the Philippines at J.os Baifios.

2 Research Assistant, Department of Entomology, IRRI, and Assistant Pro-
fessor, Department of Forest Biological Sciences, College of Forestry, University
of the Philippines at Los Bafios, respectively.

3 Species determination awaits completion of a study on “Systematics of
Philippine Lycosidae” in this laboratory. For the purposes of the present work,
however, a taxonomic description of the species is provided.
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male until the spiderlings emerge to mount their mother’s abdomen. The female
carries the spiderlings for a period ranging from 10 to 14 days in the temperatc
zone (Turnbull 1973). A much shorter period is expected in the tropics, e.g,
an average period of 3.5 days for L. pseudoannulata (Gavarra and Raros 1975).
During this period, it is assumed that the spiderlings utilize food reserves derived
from the egg yolk, and upon exhaustion of this reserve the spiderlings disperse
to become independent from the mother and soon must feed.

In L. pseudoannulata, the timing, quality, and quantity of the first prey
obtained after dispersal have profound influence on spiderling survival (Gavarra
and Raros 1975). Although spiders are known to be resistant to starvation
(Turnbull 1962, Miyashita 1968), failure to obtain first prey soon after disper-
sal may account for a bulk of juvenile mortality. The role of debrisassociated
microarthropods, especially the acarines and collembolans, as initial prey is ap-
parently significant in this regard. However, reviews of spider biology (Turn-
bull 1973), collembolan and general soil arthropod rescarch (Christiansen 1964,
1970) surprisingly reveal little information .on spider-soil microarthropod relation.
ships.

Research on the potential of spiders as biological control agents has been
inconclusive (Turnbull 1973). Evidently more experimental results are needed
especially from studies which evaluate the impact of the spider predation by ex-
perimental field releases of potential species. So far, however, these types of stu-
dies have not been done for lack of adequate massrearing techniques for
spiders.

This study was undertaken to provide information on the feeding require-
ments for the spiderlings of Lycosz sp. and thereby facilitate the development
of procedures for mass-rearing spiders in the laboratory.  Specifically, the effects
of the following factors on spiderling survival were evaluated: (1) duration of
maternal care, (2) the type of first prey, as well as timing and quantity of the
first meal, and (3) the use of Drosophila adults as prey. The investigations werc
conducted from September, 1973 to November, 1974 in the Arachnology La-
boratory of the Department of Entomology, University of the Philippines at
Los Banos.

MATERIALS AND METHODS

General handling and maintenance of spiders. Sexually mature adults of
Lycosa sp., collected from the experimental plots of the Multiple Cropping
Project, The International Rice Research Institute, served as source of the spi-
derlings used in this study. Since the spiders are cannibalistic, these were con-
fined individually in 5.2 x 2.7-cm plastic vials. The holding vials contained
moist soil up to onefourth of capacity. They were thus maintained using Droso-
phila adults as prey. Because Drosophila can be’ mass-reared easily, it was’ possible
to supply the spiders with abundant prey throughout the study. '
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When spiderlings were necessary for the various experiments, sexually ma-
ture adults were paired in empty ice cream boxes where mating readily occurred.
In approximately 14 days, egg sacs were formed and the spiderlings emerged
usually 6 days later. All experimental spiderlings were also confined individually
in medicine glass vials that were slightly smaller than those used for the adults.
Similarly, these holding vials for spiderlings were filled to oncfourth capacity
with moist soil. Every aspect of testing and observation was performed in an
airconditioned room in which the temperature ranged from 25 to 26°C and
treatment effects were observed on 15 spiderling cultures, replicated 4 times
in complete random design.

Effects of maternal care. Like a typical lycosid, the spiderlings of Iycosa
sp. mount their mother’s abdomen immediately after emergence.  Here, they
remain attached for as long as 4 days. During this stage, some spiderlings
may be dislodged accidentally from the abdomen as their mother moves about
debris and plant foliage in scarch of prey. The fate of such prematurely detached
spiderlings is not known. Thus, spiderlings of varying ages from emergence were
experimentally dislodged from their mother’s abdomen and reared with the collem-
bolan, Cyphoderus javanus Boerner, as prey. Their survival rates were observed
and compared.

Effects of first prey. As indicated earlier, Lycosa sp. associated with de-
composing crop stubbles.  Closer field observations revealed that the spiderlings
fed on soil- and litter-associated collembolans. Other “decomposer” microarthropods
such as acarines and drosophilid or stratiomyid flies may also serve as prey. How-
ever, the collembolans, represented mainly by Cyphoderus javanus in the expe-
rimental lots, apparently constitute the critical first prey of the spiderlings.  To
evaluate the relative importance of these arthropods, newly separated spiderlings
were reared separately on Cyphoderus javanus, oribatid mites and Drosophila adults.
Spiderling survival and growth were compared. Likewise, the effects on thesc
parameters of delayed availability and quantity of the first prey were evaluated.

Use of Drosophila in spider mass rearing. The mass rearing of spiders re-
quires also mass rearing of their prey. A wild population of Drosophila has
been conveniently mass-reared in the laboratory on boiled, mashed and moistened
sweet potato tubers. All stages of a related L. psendoannulata species are being
concurrently iaintained satisfactorily on adult Drosophile. Very young spider-
lings of our present species, however, cannot subdue the much bigger Drosophila
adults. To successfully capitalize on Drosophila as a convenient prey species, the
proper spiderling age when prey switch to Drosophila could be made without
affecting survival rates was determined. For this purpose, newly dispersed
spiderlings were offered initially with the suitable first prey. At varying inter-
vals, the first prey were withdrawn and replaced immediately with Drosophila
adults.
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RESULTS AND DISCUSSION

Effects of maternal carc of young on spiderling survival.  The results
presented in Table 1 show that separating spiderlings prematurely from their
mother during the first 4 days after emergence slightly affected their survival.
The cffect varied with age. Those separated on the first or second day after
emergence had significantly lower survival than those separated on the third
day.

In this test, the prematurely separated spiderlings were provided non-
limiting quantities of a suitable prey, the collembolan C. javanus. That majority
of the test spiderlings survived (about 80-95%, survival) suggests that perhaps
the survival value of maternal care (i.e., the female carrying its young) is due
largely to protection of the young from physical factors of mortality. It may be
significant to note at this point that among arthropods, the life stage most vul-
nerable to adverse environmental factors, especially physical, is usually the stage
immediately after hatch.

Effects of first prey on spiderling swrvival. After 4 days of maternal care
and protection, the spiderlings separate from their mother to independently
seek shelter and food. They soon become intimately associated with decaying

TABLE 1. Effect of forced separation on survival of spiderlings up to 7 days of age.

No. of days on mother’s abdomen Mean per cent survivall
1 79.82 b
2 : 84.50 b
3 94.75 a

1 Means not followed by the same letter are not significantly different at
5% level; Duncan’s New Multiple Range Test.

plant debris in the field. On decaying crop stubbles of corn, peanut, and mungo
the spiderlings were commonly observed feeding on collembola which, together
with mites and stratiomyid flies, numerically dominated the decomposer arthropod
fauna of crop stubbles.

A laboratory test, conducted to evaluate the relative importance of the
above decomposer arthropods as prey species, confirms the field observation that
collembolans constitute the critical first prey species of spiderlings (Table 2).
The collembolan C. javanus, an unidentified oribatid mite Scheloribates sp., and
D. melanogaster adults (subtituted for stratiomyid flies) were liberally supplied
as prey species to newly separated spiderlings. After 7 days of daily feeding,
spiderling survival was excellent on the collembolan while survival on the orbatid
mite or on Drosophila was low. iz =
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TABLE 2. Per cent survival of spiderlings after 7 days of rearing on different prey species

Prey Species Per cent mean survivall
Cyphoderus javanus : 95.00 a
Drosophila melanogaster ; 38.33 b
Scheloribates sp. 10.00 ¢

1 Means not followed by the same letter are not significantly different at
5% level; Duncan’s New Multiple Range test.

Table 3 shows the performance of spiderlings reared on varying daily sup-
ply of C. javanus individuals. The data show that at least 2 collembolans per
spiderling per day are required to obtain satisfactory survival although heavier
spiderlings were obtained on a daily supply of 3-4 collembolans. Moreover, table
4 shows that the spiderlings must obtain their first prey within 2 days after sepa-
rating from the mother. Further delay in obtaining the first meal progressively
increased spiderling mortality.

The importance of Collembola to the survival and maintenance of Lycosa sp.
populations in cultivated farms is clearly apparent from these results. In constitu-
ting the critical first prey of spiderlings, Collembola are key prey species to
high spiderling survival. But with prevailing crop management procedures, and
as cropping intensity and management levels increase, crop stubble management
with the view to recycle organic matter continues to receive little attention.
In general, organic litter turnover rate decreases and this affects not only the
natural buffering capacities of soils but also beneficial biotic relationships.  For
instance, decreased litter turnover results in decreased Collembola abundance and,
accordingly, also spiderling survival.

TABLE 3. Per cent survival and weight of spiderlings after 14 days of rearing at different
quantities of its prey, C. javanus.

No. of C. javenus B b o Meanl! “=ae
supplied daily Survival Weight
1 33.25 d 0.597 d
2 83.33 be =125 ¢
i3 86.67 abc 1.447 bc
4 93.33 ab 2.230 ab
5 96.67 a 2.890 a

1 Within column, means not followed by the same letter are not significantly
different at 5% level; Duncan’s Multiple Range test
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TABLE 4. Effect of delayed first meal (C. javanus) on spiderling survival.

No. of days delayed Mean per cent survivall

98.33 a
100.00 a
98.33
66.67
60.00
31.67
28.00
10.00

S w bk w O
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1 Means not followed by the same letter are not significantly different at
5% level; Duncan’s Multiple Range Test.

Use of Drosophila in mass rearing of Lycosa sp. Since large numbers of
D. melanogaster are easily massreared on readily available media, e.g., ripe ba-
nanas or boiled sweet potato, and adult flies are convenient to handle, Drosophila
are presently the most suitable laboratory insects to use in the mass rearing of
spiders. Indeed, the spider species Lycosa pseudoannulata has been successfully
reared in this laboratory on D. melanogaster as the only prey. However, when D.
melanogaster was used in the rearing of Lycosa sp., spiderling survival was
unsatisfactory (Table 1). Compared with spiderlings of L. pseudoannulata,
young spiderlings of Lycosa sp. are more fragile and less capable of capturing
and handling Drosophile adults. To obtain satisfactory survival on D. mela
nogaster, the spiderlings of Lycosa sp. apparently require 3 to 4 days of prior
feeding on a more suitable prey, e.g., Collembola, as shown in Table 5. The
results in Table 5 also suggest that the spiderlings may begin to prey on species
as large as Drosophila 4 days after separating from their mother.

TABLE 5. Effect of prey shifting from C. javanus te D. melanogaster on spiderling
survival up to 27 days of age.

No. of days of initial feeding on C. javanus Mean per cent survivall

6.67 ¢
65.00 b
7333 b
95.00 a

100.00 a

el A i )

1 Means not followed by the same letter are not significantly different at
5% level; Duncan’s New Multiple Range Test.

Taxonomic description of Lycosa sp.

Male. Cephalothorax 2.5 = .025 mm long and 1.51 == .026 mm wide. Ca-
rapace dark brown at edges, becoming lighter toward middle; median area divided
by a distinct line, the latter extending to both anterior and posterior margins; lighter
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lines similarly present, radiating from middle portion of carapace toward sides.
Eye region dark brown to black, with long hairs; median row of eyes larger
than posterior eyes, anterior eyes slightly procurred and are smallest. Abdomen
ovate, smaller than cephalothorax; dorsum brown, with short hairs and yellow
transverse irregular markings; venter light brown without distinct markings.
Legs hairy, generally brown with yellowish annulations. Pedipalps yellow but
with an Enlarged black terminal segment, Total length 4.38 = .044 mm (based
on 50 specimens).

Female. Cephalothorax 2.74 = .34 mm long and 1.99 = .026 mm wide. Ca-
rapace, eyes, and legs same as in male. Abdomen brown, with short hairs; with
small irregular yellow markings throughout dorsal region; ventrally with small
indistinct black spots on dark yellow background; epigynum budlike, with black
marking at base. Total length 532 = .044 mm (based on 50 specimens).

SUMMARY AND CONCLUSION

The duration of maternal care by Lycosa sp. of its young spiderlings was
found to affect survival slightly. Prematurely separated spiderlings had lower
survival than those separated later.

The effect of the kind and number of first prey on spiderling survival was
determined.  Spiderlings survived excellently on the collembolan Cyphoderus
javanus as initial prey. Poor survival was observed from those reared on D. me-
lanogaster and the oribatid mite Scheloribates. At least 2 individual collembolans
were required for satisfactory spiderling survival; more than 2 individuals gave
better survival and heavier spiderlings. ~ Also, spiderlings fed within the first
two days after separation from the mother prevented high mortality.

Drosophila melanogaster can be used for mass rearing of Lycosa sp. spi-
derlings provided they are first fed with C. javanus during their first four days.
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