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Interrelationship between Feeding Condition and Density
of the Grass Spider, Agelena opulenta

Tadashi MryasHiTa*
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FOMAREECHEREZFRL TV RERICOVLT, REBRMEICE U 72 Harston 5
(1960) & [&#Ei#& 2 predator limited TH v, FHEHE L food limited TH B | & W5 FiRIT®
LTZhETILEL DERMIIINTEL (&A1, MurpocH 1966, EnrrLicH and Birch
1967, STRONG 1984), HEMHOEIEEMWIDES, #{E L <~ T food limited TH 3 &\ H %L
BInhFTICbHEE VY (12&Z21d, 7 %; AnpErsoN 1974, 51 <% ; EisenBerG 1977, b v
#; Lawton 1971, -~ 3 3% ; Hor1 1981, #+ 4 3 ; Sora 1985), EEAEHCXT L TE DR
DHEIFRERICIE 5 TOW B>V THRS N FIZD 730 (Wise 1976, Baars ef al. 1984,
Lensk1 1985), fE{AL ~L Tt food limited T » T HBEINASIC X 2 HIFRPHIE 1S & H5h
CENFIE, R L N TiE4T L b food limited TH 5 & IR SV, %1, EHl L~ T food
limited T&h 384, FHUDLEEICEKEF L2 regulating factor WD, TH& IKFELEL
controllmg factor 7 D IEHSEEDMEREHCS X 2 EATHET 2ICEETH %, AIE DS

TIIFFICEEE D C SEABF ORI REIBRE VIRV,
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Fig. 1. Mean carapace width and body weight of spiders at the end of the experiment reared
under starvation (A), satiation (O), and collected from a natural population (@). A and B
represent rearing periods conducted from June 16 to 26 and from August 9 to September
5, respectively. Vertical and horizontal bars are 35% confidence limit.
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Fig. 2. Changes in the density of spiders under different feeding conditions and initial density. A,
High density in 1988; B, High density in 1987; C, Low density in 1988; D, Low density in
1987. @, Food supplemented; O, No food supplemented.
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Table 1. Effects of food Su’pply and initial
density on survival of spiders
during the field experiment. Sta-
tistical significances of interac-
tions among factors were tested
by G-test, constructing a three-
way contingency table.

Factor G-value  Significance
Food X Survival 6.52 0.01 <p<0.05
Density X Survival 10.36  0.005<p<0.01
Food X Density 4.16 NS »p=0.1)
Food X Density 1.20 NS
X Survival
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Fig. 3. Changes in the mean body length of
spiders of food supplemented (@)
and non-supplemented (O) treat-
ments. Numerals above the plots
indicate significance level between
the treatments by ¢-test and vertival
lines are 95% confidence limit.
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Fig. 4. Frequency distributions of the rela-
tive instar of spiders of food sup-
plemented () and non-supplement-

ed(()) treatments.
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Fig. 5. Changes in the feeding frequency of spiders of high (@) and low density (O) treatments.



6 = T 2]

ot (K2, £-1), THIREEE FTICB O TR O TS E R 258 72 512 S50
HEMITEHINTLE 2O TREVWH EEDLN B,

—7%, SHEBRE L, PHEEOS WA BEERSERICEL 15 - 7208 (F-1), 2hicidun
COOBEEMBELONS, TTHED S IFEFOER TRV LIZHE,I TS B0 NIdBRS
%o WEKGHRHAIC L3 6B L on 38, HAEREDRETLEEOH—LLL S
NeoT (FF, RER), 7 EOTHERLAZGDTH S5, THICIIIEFE 5 < 3 EFED
T EBEIKIE LS WEIA L NV TORBBITBIO A DBEZ 5h 24, &£bo BERLER» I
5DETAFHTH B,

A7 ¥ S BEREMGHICE > THRS ATV 3 T & EH & BARBIEKEA~OEO RN
L Ol D ST, HOMMEREPHOWIBZICL D BHICHMTA L -7-DT, (KE~D
HBIEBRE TR NES (o 7e, EIMIMOME £ T ickowiE, BERG & L0 EFIcHd
ZHBLLDEALLbD LB S, —MIRE EEIIC ZEOMBNA SN 3, ABD
BREOFIATIELY (BT, RER). LEA-T, HOBIMCLD 41 X0AL, ZOE,
PV GIEA 2 C L RBAB BRI NG, UbD T &b, AWRICE T 2EELOMN FoRE
T& X b Aggregative numerical response & Reproductive numerical response D]} HiA
LbhbEEZS5N5,

FESEELS D OEBRICH L TAOHEBEELI TV LV ITIES AL, -1 (-5),
SEEXICBVTREWVICESET 2EE G DEL S THELLOT, FATO—RL SR
DIRETH-fcL W TRVWEEDN S (KB, 1987 FOERTIE, HRKETO [SHEX]
EEMLTYS). AMROEBEHER T/ Eh R 1 » BROBB LS TH -0 Th
L OUFIO 7 — 2100, FIOREEMT6 HicEHEEX & EEEX CHRELAN-ERTLS
FEXTHRRIWNS BB LB B -1 (EF, RRER), HERBLIEL, +5bb 8 BLL
BRIIEESHBICT VBRI THEISETEC LB EAE R -1DT, BABVICL 28HED
BOBEZE O, UEOTlns, AMTREWELD CIBFEPUEBETRVWEELI SN, C
Hid Wise (1975) 5 ¥ 0 7' F % 5 '€ (Lyniphia marginata) T, % & mEORICHEMA > Q.
B oto &V EDL, MivasHiTa (1986) O Y a v v 7' € (Nephila clavata) DFER (1212 L,
CHFERMBEBE TSV & &—3T 5, Food limited T - T HEFZE ¥ ¢ BEEHH I &
WODE—RFES B LDICBZ B4, Wise (1975) ® PieLou (1974) DE S & 5 i, &BEEKD
BT 28R HATRESHED S —MICBERVE S, HEROMEBIERET 510V, it
D7 EDEIFFHLREBOWHAETH Y, LrbEREARWEEbn aREL 2L LT
VCERETIE, BHEDCEIHMEVEC DI VOORLTREETIHL L, DT & &y
TOREN - HHBAGRE#R T ABRICEE L ERE RS IEV L,

b &ipd, 8BRME 22 72 @EBEOBEE 25 LT controlling factor & (375 02
%3, regulating factor &30 BEVWEEZI SN B,

L2 =]

ERED 7 ETH B304 7 EBIXOVWTHRMOEEWR A EET 27201, ENEE EHNE
BREiT-t, ENFABE TR TEMALHEARD 25D/ V—F It THB L, FATIREL -
7 EDOEHRBICFRELLH LI, Z0E, BAO 7 EORE IR L - TERs T



a7 4 7 Eic B RN & EE ORI 7

WA ENHIPAL 72, BAEERTIE, LB Y ayVa o NI 25 THESHER LIS X
CHRREOT IME LRI DWTENAFUEEEX L EFEEX O 2 B E%R T THEEKS
L UREOREZL 2 L, 0%, HoMMXTRERE BHALREL) PERICH
FlLtze 1, SHOMMXOMIKRY A XBKE L EBERMDBD -T2 —F, EENMLEVEG
FHX S EEEX THOERHFEAHAE LLL A, MEOMICRENALNT, HEDHS LM
MEsE IR LD - 720 DLEDERM®S, 74 7 EfEEICE W TESEM controlling
factor Tidd 553, regulating factor ERHEV IR VWEEZGN 5,

*—0— k. asysE, RN BEREE @20 5T
51 B X ®

ANDERsON, J. F. (1974): Responses to starvation in the spider, Lycosa lenta (Hentz). Ecology 55: 576-585.
Baars, M. A. and T.S. van Duxk (1984): Population dynamics of two carabid beetles at a Dutch
Heathland. II Egg production and survival in relation to density. J. Anim. Ecol. 53: 389-400.
Enruic, P. R. and L. C. BircH (1967): The “Balance of nature” and “Population control”. Amer. Natur.
101: 97-107.

EisenNBerG, RM, L. E. Hurp and J. A. BarTLEY (1977): Ecological consequences of food limitation for
adult mantids (Tenodera aridifolia sinensis Saussure). Amer. Midl. Nat. 106: 209-218.

GILLESPIE, R. G. (1981): The quest for prey by the web building spider Amaurobius similis (Blackwell).
Anim. Behav. 29: 953-954.

Hairston, N. G., F. E. SmitH and L. B. Sosopkin (1960): Community structure, population control, and
competition. Amer. Natur. 94: 421-425.

Hori, M. (1982): The biology and population dynamics of the tiger beetle, Cicindela japonica (Thun-
berg). Physiol. Ecol. 19: 77-212.

Lawton, J.H. (1971): Maximum and actual feeding-rates in larvae of the damselfly, Pyrrhosoma
nymphula (Sulzer) (Odonata: Zygoptera). Freshwater Biology 1: 99-111.

Lenskr, R. E. (1984): Food limitation and competition: A field experiment with two Carabus species. J.
Anim. Ecol. 53: 203-214.

Miyasuita, T. (1986) Growth, egg production and population density of the spider, Nephila clavata, in
relation to food conditions in th field. Res. Popul. Ecol. 28: 135-149.

MurpocH, W. W. (1966): Community structure, population control and competition—a critique. Amer.
Natur. 100: 219-226.

OLivE, C. W.(1982): Behavioral response of a sit-and-wait predator to spatial variation in foraging gain.
Ecology 63: 912-920.

PieLou, E. C. (1974): Population and community ecology. Gordon and Breach, New York.

SokAL, R.R. and F. J. Roucrr (1981): Biometry, Freeman, New York.

Sora, T. (1985); Limitation of reproduction by feeding condition in a carabid beetle, Carabus yaconinus.
Res. Popul. Ecol. 27: 171-184.

StrRoNG, D. R., D. SiMBERLOFF, L. G. ABELE and A. B. THisTLE (1984): Ecological communities, Princeton
University Press, New Jersey.

Wise, D.H. (1975): Food limitation of the spider Linyphia marginata; experimental field studies.
Ecology 56: 637-646.

(1989 4E 10 A 30 H=F)

Summary
Field experiment and laboratory rearing were conducted to evaluate the importance of

feeding conditions on the population of the grass spider, Agelena opulenta. In laboratory,
spiders were reared under two levels of food supply, satiation and starvation. The carapace
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width and body weight were measured at the end of the rearings, which were compared
with those of field-collected specimens. It was found that the growth of spiders in the field
was limited by food. In the field experiment, four types of subpopulations were established
by manipulating the density and adding food for spiders. Each of them differed in initial
density and/or food level. Survival rate (including immigration and emigration) was
significantly improved and body size tended to be larger at the food supplemented sub-
populations. Feeding frequency of spiders obtained by sight-count method revealed that it
did not differ significantly between high and low density subpopulations which received no
additional food, indicating that competition for food was absent. These results suggest that
food is indeed a controlling factor but not a regulating factor for this spider population.

Key words: grass spider, food limitation, population density, competition for food



