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The Predation Function Response and Predatory Behavior
Observation of Chrysopa pallens Larva to Bemisia tabaci
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(‘nstitute of Plant and Environmental Protection, Beijing Academy of Agriculture and Forestry Science, Beijing 100097,
*Tianjin Institute of Plant Protection, Tianjin 300112;>Agriculture Research Institute of Haidian District of Beijing, Beijing 100080)

Abstract: [Objective] The objective of this study is to evaluate the potential regulation capacity of Chrysopa pallens to
Bemisia tabaci, and analyze the function response, searching rate and relative predatory behaviors of C. pallens on B. tabaci egg,
nymph and pupa in lab conditions. [Method] Different prey densities of egg, nymph and pupa of B. tabaci were set up as different
treatments for evaluating predatory capacity of 3rd instar larva C. pallens. The net aggregation of prey consumed and prey consumed
ratio in each density were recorded and analyzed. Furthermore, the predatory period was classified into different independent
behavior events and evaluated each event in the way of occurrence frequency and ratio of each behavior event to the total duration of
predation. The description of each event was also executed at the same time. [Result] The results showed that the function response
of C. pallens 3rd instar larva on B. tabaci egg, nymph and pupa were fitted to Holling II & III formulas. In lab controlled conditions,
the predatory capacities of C. pallens on B. tabaci egg, nymph and pupa increased with the increasing prey density. The
instantaneous attacking rate was increased with the increasing of target development stages, and the variation of dealing duration was
nymph > pupae > egg. On the contrast, the best searching density was the lowest in nymph treatment. Furthermore, the

evaluation of searching rate showed that the searching rate of C. pallens on B. tabaci increased with the increasing of target
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development stages. When C. pallens preyed egg and nymph, the percentage of walking and searching behavior were the most and

second. But in pupa treatment, the searching behaviour was the first place and the predation was the second. Similarly, the frequency

of each behavior was shown significant differences in predation courses. [Conclusion] The present study demonstrated that the

predatory capacity of C. pallens larva to B. tabaci egg, nymph and pupa increased with prey density increasing without any density

restriction. The analysis of occurrence frequency and time spend ratio of each behavior event showed significant differences when

predator preyed different kinds of prey. The results showed that B. tabaci pupa is the favorite prey of C. pallens larva at low prey

density level.

Key words: Chrysopa pallens; Bemisia tabaci; function response; predatory behavior
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Table 1 Description of the behavior events of C. pallens

Holling 11T 4T fig Jx WA : N, =aEXP (-b/N)
XA, N OOREE R, N, AMHNEE TR E R, a
BRI EE, b U st T R,

1.2.3  KFEAA 3 W 4h b 3P B0 ] A 14 T30
it FUHHLE Holling 11 B LhfE Sz SR TS 240,
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AIFR B N 96 h T, Kby B R i T T
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17 g4 Behavior

WEEN KA Description of each behavior observation

173 Walking
A B, Resting
Fi# Grooming

B & e R NCIT Predator moving forward across the leaf surface
B DR FR LIRS Predator standing motionless
g AT 5 A PO T 5 R 2 T A fid £y

Predator making rapid movements with its fore and hind legs across its body surface and antenna

1% Orienting
H#E Poking
U Feeding
e B AT

Feeding honeydew and juice

B AE 3R TH JCHF 2 J7 W4T Predator pivoting on the leaf without adwancing in any particular direction
e E A SRIH AR, {HAIE Predator poking, but no feeding

W& AL H IR Predator consuming

il BB U A P HE S 1) 8 R iy (1221 Predator feeding honeydew or plant tissue

1.3 HUESH

RISt %At SPSS 11.0 for windows, XAS[A]Ht
A R — 2 5 LA R Jm]— H AN ) % BE T 1) 4 B kAT
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IR SR 1 R KRN ] — HOS AR mL gl
RIS WS . B, SO &
B2 il i (F=762.706, df=10, P<<0.01) ;
HUON BB BT (F=332.892, df=10, P<<0.01) ; Ifi
I N LB & d AR R 25 (F=311.528, df =10, P
<0.01) .
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Fig. 1 The amount of prey consumed by C. pallens 3rd instar
larva to different status of B. tabaci in different prey

density

73 T RS PR A 2 R A SR ) G T s . A
Vs FEARFE T, LI O R e A B, AT UK
Z, MONEAR, HAHZMIAE R E R Bk
B, KNS 3 584 AT 525 B O D I P 4 B 1
W [R5 FE R0 DR B = IR P DA b 2 A R S
2220 WRE VI & A B E, HX) oY
3 B B X DR I ) 48.6 %, X6 47 B Rl g v,
X 53.8 % (B 1)

DAECEr 2t o 2 SRS 0 2 1 4 LR LU A 4k,
(K 2>, U INmy, R L] B B 4k T R
(y=-0.006 x +17.945) , H FFFIRBER /AN, KEE

S or ,

b —o— Yl Egg

£ 50) —o— # 1t Nymph

g —— Dy Pupa
S40f

L

&

<

o 30 L

.2

i

£ 20

=

La)

puny 10 L

s

g 0 L L " 1 L L L L L 1
= 20 40 60 80 100 120 140 160 180 200 220

FEW) % 1% The density of prey

B2 XERIWRYHAMEAEEMEARSERREYEE
THIHFE LA
Fig. 2 Prey consumed ratio in different prey densities of C.

pallens 3rd instar larva to different status of B. tabaci
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Table 2 The results of the function response model estimation of the C. pallens 3rd instar larva prey on different status of B. tabaci.

(Holling ID
A RS TRe B N 75 Rt Rsq fi AN Gy A BRI ] H e K (i X* i P
Prey state Function response equation Rsq value Momentary Th Daily most prey X value
attacking rate consumed amount
9l Egg Na=0.1773 N/ (1 +0.00062 N) 0.961 0.1773 0.0035 285.7 6.309 0.789
#7 1L Nymph Na=0.39 N/ (1 +0.006162 N) 0.911 0.39 0.0158 63.3 2.985 0.982
£43% Pupa  Na=0.5081 N/ (1 +0.002591 N) 0.998 0.5081 0.0051 196.1 4.563 0918
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% Holling 11T Y Ly fie S N 7 F2 RS )85 FE N kAT
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s (b=50.882) , HUChDhIE (b=44.202) ,
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flrit
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IS 5y R (VAT (VA A Hr s 4 R Ml e
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IR BRI N B gan ok, I Ohifiie, e
Ty E DR IS A 0N SRR B . A A
[, KRG 3 W4l SO Oy il o) 198 3 2800 4 4 e
s BRI AR (E3) .
2.5 KE 3 RHHAMNEMEFCRRSHRITAE

MR

FEREA MBI R, KRG 3 W4 RURL AL T

R3 KEWRIRYBHREMEARERSHINER MRS LR

Table 3 The results of the function response model estimation of the C. pallens 3rd instar larva prey on different status of B. tabaci

(Holling I11)
it/ Lyt S v 7 Rsq 18 EECFN iy T b X fH P
Prey state Function response equation Rsq value Daily most prey Best searching X value
consumed amount density
Ui Egg Na =33.547 exp (-50.882/N) 0.848 33.547 50.882 6.559 0.766
#7H Nymph Na=38.305 exp (-37.361/N) 0.866 38.305 37.36 3.022 0.981
i Pupa Na =71.65 exp (-44.202/N) 0.900 71.65 44.202 4.558 0.919
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Fig. 3 The search effect of C. pallens 3rd instar larva to

different status of B. tabaci in different prey densities
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Fig. 4 The ratio of each behavior event to the total duration of predation
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Table 4 The frequency of each behavior in the predation courses of C. pallens 3rd instar larva to different instars of B. tabaci

P REs 17 FE R A A% The frequency of each behavior in the predation courses
Prey state = P R

Y IRCET ARy E T e BEN it PR i EES

Prey B. tabaci Prey honey Poke Walk Rest Clean Target search
51 Egg 1.840.3¢cC 5.840.2¢cC 4.4+0.3¢cC 43.6+0.4aA 19.4+2.7aA 0.0+0.0cC 54.3+0.9bB
# 4 Nymph 7.4+0.9bB 4.9+0.3bB 8.9+0.6bB 16.8+0.8bB 7.0+0.5bB 4.0+0.3bB 25.6+0.8cC
{41 Pupa 55.9+1.6aA 6.8+0.4aA 44.2+1.0aA 5.740.3¢cC 4.4+0.6cC 11.7+0.8aA 84.3+1.4aA
3 it T MR BEIE Xof MRy LA ) o B R By o IR
A

I B Dy 8 S N0 R A £ 8 0 HEAT 73 BT 5T
T2 N W RSB 7 E AT IR VAl ) A LR
fEIn-C R LU d R B A R
A BEIRIOTT SR T i 2o0) Sl fr D RE S N A 1 A
JERIFEA20) . A A AT R, R A
SKRRFLUL K TF KA 2 o B JUOR B TAF S 2
Rk BB 45 AR Th B —BRT, BRAGGEIO BN, Hif
TR, R B A AR o 4l 1 s n
DA o AR g SIS 285 1 00 5T o 4R 5548 ( Chrysopa
sinica) X B TRy B A7 UK BT DI RE SN, A I
i Er yBe N I 26 774 Holling 1T B0 75#2, H 5 w50
H (Harmonia axyridis )} . 2UH 2 ( Propylaea
Japonica) [l & IRE R N AU A &5 RARMLL. AWFFT4E R

qunt, KERR BRI R (a* = 0.1773) R THh4e
S (male: a’=1.026; female: a’ =1.1237) . {HIL
ALFREF ) (T, = 0.0158) 3 T 4EHIS (male:
T;=0.0047; female: Ty=0.0093) o BKIit, rhAEmiid st
T R B RE S TR o IX R R R )
AN A o B, ] DUR I sk K s 5 rp g
TS R NER BN P AR R ) SE A bAh, FIA BiR
R, AERE TR R P A BN, AT LUBR 0 A
T A [R] B BT PR RS b AR Bl ORI i
WD) BoREES CRfER D o

AW ALEAS [RIAE D% B (40 B & ok BEAl, 23
AU T Holling 11 24774 & Holling 1T B 77 F4 . 45 %%
SE RIS 3 W &)y dOOH A EA [A) UGS IRl B 1R
FHE R Ip 2 PR PR RBEAY YHEKy mUR )55 R AR
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I CERT ROl & B R R ), 11 LA T
R RE R NV RIS R —— RO JEHIZ) . 7t
J0 B P LA B D R B BA — PRI . b 1 Y
Jo 1T BRI A B e K B i, WA 2 PR 28
FINHK S BUAR K SAH I 7T SCHR IS 3R IR B o)
YIMH B ThRE R NI R T 2, AHAREG 1T YA
BRI SZBR S L o IRk Holling 11 RS 1Ry R 52 454 Ay
HA 702 B AAT FL & M AT WA B
FRZM 11T B AYLE 11 BUREAY (1) Sty 125 18 T 54
FEARAR N 47 B 2 0 A 010 s . o 52 B9, LR IR 3
BTN T RN T . ARFRAR K& E T
YERIIIEST, A I BT A3 AN [F) Dy e S g 14 it 2 aF
TRE "

T 3ok A R) B 2R 5 A BRI TR () LR A (a” / T
A CATEAS R BSOS DI FERE o ABIFFT A KIS )
MR B A @ / Ty 40508 50.7, 24.6, 99.6. I
RO, RELHE 3 584l HOCHHEy DA i R 425 11 58 ) fe i
LEIR DG T B TR A3 (1) e KA B 2 o, [RIRE 1) DU U
LRI B AR A D i de e, HL 6 Y B £ 5
R EE

S R R AR RO P AR S s R e 1ok
BEAS B R o AT BT S P35 R JEK L) o
WS, AH R ELIE A 1] RS Rl & AT A A IR R AN ]
JUEATER R X MAT AR FRIZ SRES, HILH
(O B AN ) o K5 R AT kg i) LA B A Ay B T A 2 A3
BEEG TR A, KRESSIE B AR 45 (ORFI
A I, HAT I R LAY KA R AR
P g i SO H AT E F T . 78 kb,
X RAT A HAG LI 2 RS A TR & Oy i i
KBS W] g AT AL AR, [N 8 R A% KR b
Tt EAEREAE BB AR e . IR AT R S5 oK
I A 71 2 TR L A R T AN [ SE A e LA 5 P 1
AT R R

4 g

KBS B AR —Fp PR vk Ry,
GRS HURANMES R SRS
o T R # R B /s BB B C Delphatus
catalinae) - S E AU LLA B BE DA E9 25, (RIL
R L R] DA [R) S U AR R e 4o T HOK B
BT O A T AR 2 ) S, X RE T R
— SRR AORT DIE s AL el B P RO A TR
B A B ORAIE B AR A R ], Rtk KEIRIS &

FENRY B ARR 5 L 22 Pk OR BT R TR LA R A5 58 T
BARIIBTA R R o FEREBONFA IS, WAZA ] _Eik%s
REERT A AR AR R GUH MRy B S5 R AT AT
FERETR . 7800 P I IL S S oAy s R e (KR P, AR
oy BB JE A D — PR 78 0N S T BOR TR AR H &
&
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