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Fig.5 Relationship between instar number and the
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development

HIPERBW S R ER2skimErE (W=
0.0172ZE50) s R E W R 4t HIR45 A dF 41
W =0,019757%) 5 “AENH t BIEHE
REAREZERHAEE (P=0,2) . BE
TERHE, NTREREIEKRHE, REW
"B RBWEERVHERAE.

FALBTREEF RS EWER, ©
PIHRBEREREXEREAETH 4
HEI R,

F6:a, biyrRIAKRE 4 HRLHKL &
FEERHENE (®6:a) RWPLEK
HAESHKRAEENEE 6:b)HRR, Hf
E6:afyiikE Bl EH6:bih&R

$£3 TARFRTHENERY

Table 3 The effect of the number of prey eaten on the egg weight

5?;2%? ::; * 25 32 35 45 46 70
& ] 0.0172 0,018  0,0177  0,0197 0,191  0,0183
[25 3

P ’ R j 10 15 20 25 30

B e & l BE | 0,0175 0.0182 0.0179 0.0181 0.0176

R4 HRRE, ERRETRAEESHHERNXRA

Table 4 The relationship”between the adult weight/the number of eggs 1aid and
the number of prey eaten at the larva stage

LuERE (O 25 32 35 46 70
BRREgE (EWH) } 0,5030 0,659 0,5660 0,7962 0,8917
Ba—-£FHapiE OD l 147,7 300,8 290,0 383,0 408,6
b F=10.285(N-1.3880) ) )
N SRR fTht Fomenilt 0 ¥ x-t;:m.1?»&/'18.ulw—mm.znmﬂ .

r=Q.0615128

300

i 0 5 A
[Ny
5]
IS

1004

e
10 20 30
W R B O
Floa Mk EM MM ERERA—ERENRYRA
Fig.6:a The relationship between number of prey
eaten in the larval stage of S hoffmanni
and its fecundity

- B

| . w

05 06 07 08 09
W Wik i ()
Fle:b MBAEHMMRMBERE=HBNXE
Fig,6:b The relationship between the weight of
adult of S,hoffmanni and its total
eggs laid




152 £ 5 % # 7%

FREBVEHER. LBRFEETEIR, RIERSFWREOCRELGERETWEN XA
BEEEEE, fiin, 4RBIRISAMEFHEEE, ERRFHER D TR32: 88 AL
By, HE 6:b HRSHRN, XREFLEL HMRASSIMFHBEERN MR BERR
A TERES2ZAH R B ER,

B 7 AHPRLETHERETHRREN LY REWR UG HEFRS —EHWRH X

Ro ,
RAXUTRUET FHRR,
208 s F=A(N-C)
s Al XILEH SR, N iR, €AY
<§ . NEH. HUSERRSEATRET .
T TREREN, SERBRN TR —
oot S H RSP RIBIWEA TR S B &R
a BIPEM . nsh a5 kE 46k H[H]
0T 02 03 04 0506 07 0809 10 - AR 21k, T R AR AT, H—
. imetdays;
e He MBI T 2005 KL, X ELL118,THY
<4 CEMARAERAGRY BEIXR A B EERT0S) S 4
Fig,7 Zl‘he%xﬁa%tionfhipﬂibetzsee?the j::,fber of (R R E%lo%ﬁ&iﬁ)%Zgl.S*_\L(ﬁ&:EEﬁ
prey eaten of each days and its fecundity H 12 30K g 1 4H) 22 Ji8] f 22 BE 7R K o (B 4 B A

AHREEE—KEE AR —EXBER), B2k iE AR RFRA AT BB IR K KR,

8 % X M

Beddington, J, R,, M,P Hassell and J,H,Lawion 1976 The components of arthopod predation, II, The
predator rate of increase, J,Anim.Ecol, 45: 165—185,

Crawley, M,J. 1975 The numerical responses of insect predators to changes in prey density, J,Anim.
Ecol,.44; 877—892,

Glen, DM, 1973 The food requirements of Blepharidopterus angulatus (Heteroptera, Miridae) as a
predator of the lime aphid, Eucallipterus tiliae, Entomologia exp. appl. 16:255—267,

Lawton, W,W, and A, Oaten 1975 Predation and population stability, Advan. Ecol.Res, §. 1—131,

Solomon, M,E, 1949 The natural control of animal populations, J,Anim . Ecol, 18:1—35,

Toth, R,S. and R,M, Chew 1972 Development and energetics of Notonecta undulata during predation
on Culex tarealis, Ann.Ent.Soc.Am, 65:1270—1279,

Wratten, R,D, 1973 The effectiveness of the Coccinellid beetle, Adalia bipunctata (L.,) as & predator
of the lime aphid, Eucallipterus tiliae L, J,Amin Ecol, 42:785—802,



25 RSHAT REEI RN B K 153

THE NUMERICAL RESPONSES OF COCCINELLID BEETLE,
SCYMNUS HOFFMANNT TO COTTON APHID,
APHIS GOSSYPII GLOVER

Zhao Dingxin
(Shanghai Institute of Entomology, Academia Sinica)

The present paper examines how the number of cotton aphid eaten (biomass con-
sumed) influences the development rate, growth rate, surveval rate and fecundity
rate of different instars and stages of Scymnus hoffmanni , The main results of
this paper are as follows,

(1) implicit assumption in the following equation (Beddington et al,, 1976) is
discussed

1 _ KaNT _
4 T TrarN B) (1

One of the most important points is that no allowance is made in this equat-

ion for the discontinuity of development rates at the neigbourhood of the constant
B, In order to describe the discontinuty mentioned above,a general formula is ad-
vanced,

. (0 X<B
Mmz{ (2)
F(X(N)) X>B

Where, 1/d is the development rate of predator , X is the biomass that the
predator ingested, N is prey density and F(X(N)) is a function which may be
linear or in the other form , It is supposed that the discontinuity property of the
development rate at the neigbourhood of the threshold B is a general rule of the
numerical response, (2 ) The relationship between biomass comsumed and the gro-
wth rate of the larva of Scymnus hoffmanni is discussed, The result shows that
the larve of three and four instars can live till the next stage at a negative gro-
wth rate when they eat fewer aphids, (3) The larva at the stage of two and
three instars has high tolerable level for hunger, but the period from the first
instar and the fourth instar is the hunger-sensitive period (fig,5) ,The number of
prey eaten of {—1 instar can influence the survival and development rates of i i-
nstar (Tabe2) ., (4) Both feeding rates of the larva and adult have important
influence on fecundity (Fig.6 (a, b)), but the influence on the weight of egg and

its hatching rate is statistically of nonsignificance,



