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Predation of Semidalis aleyrodiformis (Stephens) on
Bemisia tabaci (Gennadius)
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Abstract [Objectives] To understand the potential for using Semidalis aleyrodiformis (Stephens), one of the most
important natural enemies of Bemisia tabaci, as a biological control for this pest. [Methods] Under laboratory conditions of
(26+1) °C, RH=75% and L : D=14 : 10, the functional response of S. aleyrodiformis larvae feeding on B. tabaci eggs and
adults was determined. The interference equation of S. aleyrodiformis adults feeding on B. tabaci eggs was also determined.
[Results] Predation of B. tabaci larvae increased with the age of S. aleyrodiformis and was highest for 4th instar larvae. The
functional responses of S. aleyrodiformis larvae on B. tabaci eggs and adults conformed to Holling’s Type Il equation.
Although the efficiency of S. aleyrodiformis searching for B. tabaci eggs gradually increased with age, the treatment time (Tj,)
decreased. The search efficiency of S. aleyrodiformis gradually decreased with the age of B. tabaci aged and the treatment time
increased. The density equation of S. aleyrodiformis was E=0.127 9xP~3!7? and the interference coefficient (m) was 0.317 3.
[Conclusion] Fourth instar S. aleyrodiformis larvae and adult females have potential as a biological control for B. tabaci.
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et al., 2010; Lietal., 2011) . HiifxRiw£
9 A A B PR R RO T A AL Serangium
japonicum, /N[ H Delphastus catalinae, F %
Macrolophus caliginosus , ¥ # Chrysoper
lacarnea %:( Nordlund and Legaspi, 1996; Gerling
etal., 2001 ) o Hrp/pNRBIH | BB O R AL AE
7~ ( Barnadas et al., 1998) . J HEH# ¥ Semidalis
aleyrodiformis( Stephens )J& Jki# H ( Neuroptera ),
A IEEL ( Coniopterygidae ) J& MR EUAS +- LK
B (IREEESE, 2008 ), KRRy BUFFREA 1R 4519
PEWAE o SR, B NAIKT) R I8 B 6 M A T
A5 S A G, R HRY I 4 B A EUY B fig
SR 1 AN A A

A SCHIFGE T AN [R] 301 ) 5y 4 XoF A 3 L 45
RSP EIIRER N, 7 T A CE =R, DA
IRE=A PPN T SR e K BV A IR, A
PR FH 2 R B B B E AT A= W B i PR ik = 2%
WA

1 MR5ERZE
1.1 fHt iR
HERY TR F 4B P A K2 227 52 2 R 379

1F 525625 FH$k % Hibiscus rosa-sinensis Linn 2441
3R 2R

JTEMECR AT, SEEMEE, R 10
L LS
1.2 SRIHZk

IR (26+1) °C, AHRREE 75%+5%,
FeEWI L : D=14: 10 BN T A P17,
121 "EMRYANEHEANBRE K
A B R BB (600 %7 ). 1 # (250 3% ).
2% (150 3k ). 3# (100 3k ), 4 #&2#d (50 3k)
Fohim (50 k) MERF M 43 A 55 35 1L
(®=9 cm, h=1.5cm) ', ForAlEA) HEH
BIIEL) L WS I L SR ER I B4 JT 1 4y 1y
TR BB . 1. 2 8%, 3 8%, 4 A AU Oh i
(IR B o SER R v, R T R G R
HEL R, A 20 REX
122 JTEHRARRGEHANEEE £
WA A E MR E IR (600 7)., 1 & (250
k)L 288 (150 k). 3% (100 3k ), 4 fE# &
(50 k) Ffhim (50 k) BYFRFM o5l A
FEFRML (®=9 cm, h=1.5cm) ', F4FHHEAT
TP ISP R, ST TE SR F Ry I il e
HECER BN, 1, 2 8. 3. 4 135 1
P, BRI R, WEIE R
3d, MEMERHRAER 10 K,

123 [ EME LRI ER IV IHERINAE
RE EikdE (©=10 mm, h=75 mm ) FHA
AR B Bk S R, MR LD A % il
PR 10, 20, 40, 80 FI 160 kL 5 abH, 525
HRRE T BB IS A MR A U 12 h )R, R
JUER ARG AL 1 Sk B E TR R 9
FHE A BB AR . TR 24 h 5 I RE %
B R AR B0 AR, A 5 K
HE,

124 ["EMEARAENEREERRAEBE
FIIhEER RME  7ERGFRIL( ®=9 cm,h=1.5 cm )
BT KA BB AR SR, KA LB 1 %5 oy
MR 50, 100, 200, 400 F1 800 ki 5 b H,
JEAREL 1%, 2 W, 3 8. 4 WSROI 1) %%
FEA BN 10, 20, 40, 80 £ 160 3k 5 45,



+ 408 -

o FH RS B 244 Chinese Journal of Applied Entomology

57 %

I 25 ANb L, AR Y UERAL B 12 h (8K
3 0 B H R B AN [) 4 A R Ry LA 5 7 L
24 h JE BT IT 35 % 3% 0L P 3R 4 1 M by BB
SRR AR A 45 S IREE .

125 ARZEEEMEBRBENTFIERE U
JUERS R 1, 3.0 5. 7. 93k 2 000 sk
MR R A, 36 5 AMEFE, 24 h 5 SR A0
WEDP L, RRALIE S IREHR

1.3 HiEaE

B BRI A FAL TR, 2 E7E SAS %
AL IR G AT, T R S 4 AR R ELY T
RE S AT SOk FH LA AN 5 fE =X

(1) THBERN R Holling I %Y, B[R4y
£ (Holling, 1959), HE2AiRI .

N,=aNT/(1 + aT,N)

A N B DA N ARSI
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2 ZREHSWH

ITEMRGHEMAR A SRANERE

J EE Ry e N ) i 3 114 &yt Sk ) — 8% A ) 0
Py B & BB ) SR IS I A B IR, A
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s 4 14y O£ 4 B A By ELA LA B A
R (1), Hoomg 1 kel BICE s El
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PR A B 0 A 2+ 290.21 KL, 99.92 3k 51.25
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M TR AR TR, A& AR N 22 57
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H\OE | 1-4 &7 HUR PR I6 A 464.21 K7, 201.69 3k |
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x1 TEHRAERANS BT ERE &N RSHBRE
Table 1 The consumption of Semidalis aleyrodiformislarva on different developmental stages of Bemisia tabaci
1 IR 2 IR IR ER  4IREEE SRR R
A Rk ) (hi/k) Chi/sk) Chisk) (Ch/3% )
B. tabaci Consumption of Consumption of Consumption of Consumption of  Total prey F; (dfy, df); P
Ist instar larva 2nd instar larva 3rd instar larva 4th instar larva  consumption
(egg/ind.) (egg/ind.) (egg/ind.) (egg/ind.) (egg/ind.)
bl Egg 20.29+0.97d  63.134£9.24cd  96.8749.05¢  290.21£21.50b 464.21+26.99a 141.79; (4,70); <0.001
1 % Istinstar  18.53+1.64d  31.87+4.83cd  50.62+6.79c  99.92+£7.67b  201.69+12.75a 101.42; (4,64); <0.001
2 #% 2nd instar 3.19+0.41d 6.94+0.68cd  11.94+1.26¢ 51.25+£2.87b 73.31£2.91a 257.03; (4,75); <0.001
3 ¥ 3rd instar 1.00+0.00d 3.57+0.33cd 5.13+0.42¢ 36.50+1.66b 46.19+1.64a 400.39; (4,76); <0.001
4 % 4th instar 1.00+0.00d 1.63+£0.16d 3.90+0.35¢ 12.39+1.03b 19.00£1.04a 140.19; (4,88); <0.001
% Pupae 1.00£0.00d 1.75+0.16d 3.81+0.44¢ 9.63+0.94b 16.19£1.90a 128.94; (4,77); <0.001

PR B bR R, A3 RE S oA R R P BER R TE 0.05 KF B2 A B3 (Duncan’s 2 HAZEITE ).

Date are mean+SE, and followed by the same letters in the same row indicate no significant difference at 0.05 level by

Duncan’s multiple range test.



2 BNREE: B ME XHR B e RS - 409 -

22 TEMKEBREMNEHENERE

JUE R R ME A A B R B A S T
TR )y WA M ERCST 2 g A B R mLBE
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T S &y SO AR Ry 0 BR A  T B R N JE T
Holling [l BUE &7 F2 (£ 3 ). @it ST

VL W T EH5 04 &)y HOGHRA UB 119 4R 300% Bl
H BRI R RE A, (AAL S A R . B
Wi KA B R RIS ) 58 04 4 His 1] Y 1
KIEEI, 1. 2. 3. 4 WA TR A B i
KA 2 31.85. 50.25., 78.74 . 303.03 K,

2.4 JEHEE AR E AT RE R

AR FRy M | AR R 3 S A A A LB
1A, 2 i 3 L AR
A5 R TR, T EA A S B R R
FEr ) P B T R T, 2 KAy B )4 T
0-600 Az, ™ H A I Ml AR B OO S ) A B A
W5 KRy S D 25 J3E 1 Jnin s i, 2 B R B s
Ko, MRy IR 600 AR, T HUBE X K E
I A B R BRSO EU LAY o AR
0-150 SIS, )™ S A7y e I A o HHL P 4 £ B 5 A
Foy B AR S TN, R BB K
R ECE R EE D 150 ST A I M
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Table 2 Number of prey consumed per day of males and females of Semidalis aleyrodiformis on Bemisia tabaci

JTEME S aleyrodiformis Wi d1 Female JfEd Males t; df; P
U9 (hr) Beg 238.83+17.01a 100.30+3.47b 7.98; 9.75; 0.03
1% (k) 1stinstar (ind.) 99.10+9.17a 62.23+2.49b 3.88; 10.33; 0.01
2 # (k) 2nd instar (ind.) 42.50+2.56a 26.50+1.59a 5.31; 18; 0.20
3% (k) 3rd instar (ind.) 23.70+1.39a 14.80+1.18a 4.88; 18; 0.34
4 3% (3% ) 4th instar (ind.) 12.27+1.10a 7.50+0.76a 3.56; 18; 0.32
A (3% ) Pupae (ind.) 11.87+0.90a 7.10+0.46a 4.71; 13.42; 0.09

P RE B bR, RS IR R MR PR, RRAE 0.05 K EREFRARE (K ).

Date are mean+SE, and followed by the same letters in the same column indicate no significant difference at 0.05 level by
t-test.

&3 TEMRZREAL AR ESEIVR IR NS H
Table 3 Functional response parameters of Semidalis aleyrodiformislarvae to Bemisia tabaci eggs

JE N FHBAE (a)  ALERE (Ty) i LR Holling IT [ )5 72
Saleyrodiformis Searching Handing time Maximum predation Holling equation
1 # 1st instar 0.875 0.031 4 0.978 3 31.847 N,=0.875NT/(1+0.027 5N)
2 #% 2nd instar 0.966 0.0199 0.994 5 50.251 N,=0.966NT/(1+0.019 2N)
3 #% 3rd instar 1.053 0.012 7 0.981 8 78.740 N,=1.053NT/(1+0.013 4N)
4 )% 4th instar 1.070 0.003 3 0.879 2 303.030 N,=1.070NT/(1+0.003 5N)




-+ 410 - o B 3244 Chinese Journal of Applied Entomology

57 %

A HUE, O SR R R TR A R
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BN Ry iR/ o ) H R A B U T RO Bl A
3 AT A 0 %) 14 T 320 T RAAEG , IR AR L B
B FRBCR R, HERCR 1,002, BEHCKH 1.117;
TR O I TR e, HMEHCH 0.598;
W2 0.970, AbE (] B2 AR mUA B T Y 3
RS, e okt 7 B[] — 1 S0 A by 7
HOp bR, U T ) R S R
BUEfipy mLn, 1#, 21, 38, 4 e A
ARy 8 ST ) R e A e R 2 KT A
BOUE A e . 188.68 1, 136.99 3%, 68.97
3k, 49.02 3k, 31.453KF130.40 3k; HEH: 500
i, 29412 3k, 76.92 3k, 56.50 3k, 48.54 3k,

46953k (£ 4, F£5),
25 FHRFAME

FE—E M ZS BN, AR AS R 2% BE) E A e 1Y)
A e O EA ELBR A R C R (B 1), 3R
WIRE A | SR IS B R, L B R
TR BULATIL, KER RIS, ¥Gm
TR B, TR BB (78 1-5
%) B, HEEHRTRERI, WM EHE A
SR X EAE R R M %
R T 6 SkiF, HOHH SR H R SR
W/

H Hassell #1 Verley (1969 ) $2H 1Tt
WAL E = QP™, K HIEA A 1S E=0.127 9%
PO HAHE TH RS m=0.317 3, UiHfifr
A B TR

R4 TEHRERTRERERRSHERNSH
Table 4 Functional response of Semidalis aleyrodiformis male on to Bemisia tabaci

N D) A = B N'd. max : T
MR FRHCE (a) ARERE (T,) o ECLE Holling I F 7
. . L The maximum . .
B.tabaci Searching rate  Handling time . Holling equation
predation
5! Egg 1.002 0.005 3 0.9951 188.68 N,=1.002NT/(1+0.005 1N)
1 # 1stinstar 0.981 0.007 3 0.9953 136.99 N,=0.98 INT/(1+0.007 2N)
2 #% 2nd instar 0.810 0.0145 0.996 8 68.97 N.=0.8 1ONT/(1+0.011 7N)
3 #% 3rd instar 0.679 0.020 4 0.977 8 49.02 N,=0.679NT/(1+0.013 9N)
4 % 4th instar 0.645 0.003 2 0.964 3 31.45 N,=0.645NT/(1+0.020 5N)
fh Pupae 0.598 0.0329 0.972 0 30.40 N,=0.598NT/(1+0.019 7N)
RS TTEHRERNERERRSHERNSH
Table 5 Functional response of Semidalis aleyrodiformis female on to Bemisia tabaci
73/ P = - Na max .
WRE R (a) AERE (T,) o ECLER Holling I 877
. . L The maximum . .
B.tabaci Searching rate  Handling time . Holling equation
predation
5! Egg 1.117 0.002 0 0.957 4 500.00 N,=1.117NT/(1+0.002 2N)
1 # 1stinstar 1.053 0.003 4 0.9477 294.12 N,=1.053NT/(1+0.003 6N)
2 #% 2nd instar 1.040 0.0130 0.925 1 76.92 N,=1.040NT/(1+0.013 5N)
3 #% 3rd instar 1.003 0.0177 0.976 4 56.50 N,=1.003NT/(1+0.017 8N)
4 % 4th instar 0.985 0.020 6 0.980 3 48.45 N,=0.985NT/(1+0.020 3N)
hIE Pupae 0.970 0.0213 0.9829 46.95 N,=0.970NT/(1+0.020 6N)
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