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Effects of breeding host plants on the biocontrol potential of Encarsia sophia
against whitefly pests
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Abstract: To assess the biocontrol potential of parasitoid wasp Encarsia sophia reared on yacon (Small-
anthus sonchifolius) as a host plant, the size measurements, mortality rate, offspring development time,
and offspring emergence rate of E. sophia reared on yacon against Bemisia tabaci (Mediterranean popu-
lations) and Trialeurodes vaporariorum were evaluated. The results showed that the head width, body
length, and hind tibia length of E. sophia females and males reared on yacon were significantly larger
than those reared on tomato. Additionally, the number of B. tabaci and T. vaporariorum killed by E. so-
phia reared on yacon (24.7 and 25.0 nymphs, respectively) was significantly higher than those reared on
tomato (21.4 and 21.0 nymphs). The developmental time of E. sophia reared on yacon and parasitizing
B. tabaci and T. vaporariorum nymphs was significantly shorter (13.2 and 12.5 days, respectively) com-
pared to those reared on tomato. Moreover, the emergence rate of E. sophia reared on yacon and parasit-
izing B. tabaci and T. vaporariorum nymphs was significantly higher (84.1% and 86.9%, respectively)
than those reared on tomato. It indicated that compared to E. sophia reared on tomato, E. sophia reared
on yacon exhibits significantly enhanced biocontrol potential against B. tabaci and T. vaporariorum, re-
spectively.
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control potential

BT« A HARBEEH 42 (202301012015C) , i ARAE K2 AR E BHE QBT A 455 H (S202310193072) , 75 WA #H TR 052 i H
(JJKH20240460KJ )

* W {5VEH (Author for correspondence), E-mail: jingwang_90@126.com

Wik H 9 2023-04-04



14 B BLAE TR R AN T B SR N A B TR B B 89

a3 By EE, 2 — R EE AT EY
F AT E R R M AR Z A YY) (Inbar &
Gerling,2008) , HH, Hi¥y B\ Bemisia tabaci Fi 2
F K3 B\ Trialeurodes vaporariorum 154 bR A ;= i
9 f% /= # (Schlaeger et al.,2018) . MM EUE 1 &
A B, BoRh 28 i 47 4 (Boykin et al., 2017; Guo
et al., 2022) o Bif , 76 3 [= 48 453 s 3 o i B2 D
(Mediterranean cryptic species, MED) 1437 Y Fil i
I 32 I YA K& M (Tang et al., 2020 5HHH 2%
85,2023) o MR EUAIEL A A EL A BRI
TR o WS R A G R BE X A A T 0 3 AR 2
A LI IR 2 DR R R IR BT 588 (Gilbertson
etal.,2015; BIZANSE,2021) o L = AR 25 2 Bl A B
A U B BB oy E\BT 24 M AN T 4
9, [ AL 22 A 25 B iR 1% 28 3 U Kk R XE (Desneux
et al.,2007;Pan et al.,2011; Guedes et al.,2016) . T
AR i AR W BI R T BB TICAT AR A R 0 /) i
Encarsia formosa VA XA B VR TR W/ NMEEE Orius
sauteri FIF(OSNH Harmonia axyridis 55X #y Bl E
AR IS T AR AROR (52 303R5F,2020)

s B /N Encarsia sophia J&— 2 ML )
PE A 52 ar A 8%, BERE DA MR B L 2 Ol UL S IR
Ry B\ Aleurodicus disperses %5 Z2Fh iy BUE HL, 1 H.
HAT B0 1 97 1 3808 (Xu et al., 2018 ; 5K B I 45
2018; Kidane et al.,2020) . B2 A= 5k, ¥ 8 B /N
e o e T S e IR R AR AR U e,
I A /) e B 5t 1) 3 %, A0 Ay 2 7 3 AR R L
(3475 A % (Zang & Liu,2009; Liu et al.,2015; T
LA, 2018) o FHXS T HAD A AR 8, 1 BT RGN
T e s 3 ok A A 2 A e () s OH A R A=
W) (R 4y A B (IR A 32 ) R BT F , iR R/
W T AF A IR AT A R/ NI & Encarsia T3
£ W /N ¥ J& Eretmocerus 55 (Hunter & Woolley,
2001). PRI, Ve o RELIOF/ INe 1) B AR 32 2 Pl ) 2%
A A KA B A EAEYA . 2 BWTITIA
ChI IR A 7 N 2 A4 Rl A DAy G e TR/ e )
T R 9% 2% 3 (Zang et al., 2011b; Dai et al., 2013;
Zhao et al.,2022) . Dai et al.(2013 )i i3 fiff e 74 #5 B8
WF /N B F IR A R, IR E AR EUEEF IR
BRI/ N ) DL ARG AT 32 T R /N B
LH T TP BT B

VAT, 0 BRABUN A AE 34 o B e Rl i /) i
()27 EAEY) , (HIX 635 FAEY) i Tt BV B E
T3 S i 3 A e 5 ) R B B ORI |, BRI

Tk E RN AR P rp ) 8 (Liu et al., 2015
Xu et al.,2018; 5K BE 5 %, 2023) . [HIL, G e #4
A A FH YR E s B NE K H AR R A &
TE X, FHE R Smallanthus sonchifolius (3 44
yacon) VE R —Fh E B L TAEY) , EF8 I | E | |
P A E DL K H AR SE 2 A B Rz # i (Dou
et al.,2008) . FHARAK = B AT 2 m, BLBRIT ol O
20 f, At RS M B, M R iR R S 2R
FEPIT, TR R E PRy ECR ™ H (Douglas et
al.,2007; TR B 4¢,2013) . FFHARHIY AN, &5 385 0]
AR B A R i B T A/ N e ) BRAR Y AR
T EL AR TR, 25 3 5 B F 0 T A /N B ol 5 1
3 mURIAR R mUEAT T () B P 28R GBI A%, 201 8a
Zhao et al., 2021 ; X P45, 2023) . i ARG T 35 R B¢
R B R /N0 o L ER ) Bl P R, AR5
DA 77 A, T R BRI Bk 25
IR /N SR YR 20 2 3 oF B e i R /N 0 v
BRI/ NEEAA TN, IE A I LA AR R T g
PR FFAfEE s U R B IR, A S
TERL R T R N PR R B R BRI S
et
1 MR 57F*%
1.1 #F#

R AF FAEY) Tt S ANER AT 155, 20224F
W A P92 BRI AT PR /), T A 2R R B i
R E4FHEBAEE 15 cm, B2 16 cm 4L
AL R 7~8 B B & . TR
Fhoh = T R Fh T 2022 4E 0 H = B 44 #hs i
fili R 2437, FhF e b A T 2 SR e B & 2R R Aok
AT 15 em, A2 16 em BUAEZE N B, K 3 %t
i A I R AR 2R 30 e’ BT
A FAYAEIRE 20~35 °C AHXHERE 40%~60% ., H
SRICTRIAZAMF N RRiEIRE N T 7—9 A E .

HERCRR R = AR ECT 2021 452k B AR
KA IR 2 (43°8086.04” N, 125°4123.80" E) &
it A b R R i e R AR AR 5 S AL R
K3 BT 2022 4F R [ K AR A LR R = (43°
48'53.39" N, 125°26'10.49" E) F it F |, & %65
5 MED Faff (Xu et al., 2010) , F JH T i i 2217 3%
SHLL B, Il /N 2022 452K B 5 MO R
1% IR %5 (43°8086.04” N, 125°41'23.80" E) & il
R b R el S AR 5 S AR DL I,
BRI /N T 2022 4F R H T AR RO B B R
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H(23°15'11.20" N, 113°35'90.90" E) BRHH H- |, F
T Ao R SR S AL Bt DL R R
PR (25+1) °C AHXT I B (60+5) % | 't Ji 1
14 L:10 DI AN T A= NHITEF
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B w5 VX-2000 8 5o R i ss , H AR LR A2
Al 5 YCS-20 B N TS %, B 5L fHAR A w] s DW-
86L578] —80 “CYKAH , /R HEFERI VKA T
1.2 Ak
1.2.1 Rk 285 R 69 3R 17

PEHCEER A T R AR, B e e B 1A
HA£4.0 cm 55 3.5 cm AOFCRZE , I I U REAILI
20 XF MERFE LU 10 1 AR 5 1R SRR RO TR
Wo 12 hJ5 ZERH, I bmic , el s F o my
HORE 2 3, A AR R 60 Sk R B AR
HEFTFESH . B AR, 2% Eik
T AR E PR SR, R BUR 2 3 IR,
AR IR 60 KR = I R RIENEF T £
# M. 28 Zhao et al. (2021) 75 B #EA7 7K 554 My fit
AR g H

T B F MR BLMED BRfh B vk 5k
DA R 2F AR BB I Ok L 3 58 AU
— B0, MR EE B E 3R B R B T, A
A R AR B 60 Sk AR kY BUAT B, I 2 B8 Zhao et al.
(2021) I LA T /KB AR 3 e
1.2.2 REBF WAk A

BB YT I/ NERT K EHAE S em. H5 4 cm
MIRCRIE e Ar 20 3 1R IR 2 PRy mU# L) =5 AR
B G FRIC) , R 20 Sk A1 3F1 4k 48 h A TR I /)N
W B IR AR N, P52 6 h S 2R A . Ry imi
INEY R E BB . R R R
AT AT 75 EAEY) B F B N g
1.2.3 %5 BT e A 04 3R 0T

W EARS em = 4 om YRR S FRRIEAEZA 3 1%
TR UM B ) 25 FE SRR T (e B A R %
FUBELEF TR , B MR A 20 3 58AT 1 IR
AR ) e B SRR /)N 0 fE e LE LA A A U
M. FFAE 12 h 5 Z B N Rl A A i mUA A
S INIRSE R 7 13 d 2o A WM R AR T 3 L 2R E
WIPIAR A o R N o R R [T 513K
13 LAFE AN 27 A B i e R /e e

P EAR S om 5 4 om BT GE FRIR I 740G i
UgF /) e 2 A 40 SR T S SRR PR T (R BRI R
i), B A 20 Sk oA 32 L A4 1 3 B I /)N e

W | L LA AR A N S A BT e, FFAE 12 h
J5 F PR AT A S T N S A PR
ez NARLE K T, 7 11 d A2 A TESGE R i i 1, R ECHT)
PR B B /N e . R FH R [RIAE 513845
DATE AR R 3 AT B 1 0 T /N e e
124 %5 F 2D rNRT BRI NEMEKO R h

il B 2 5 3 SR B ) 9k R /) e A e
(#13P46 1 h) , KA 0.5 mL B0 4, LA -80 Cuk
FE PRV 15 min, K4 VR 0 e e 7 1R X 0 ol
aE A IR AR SL S AL, 28 Dai et al. (2013) J5
PAERE SR AR T 0 o A e 1 Sk T AR KR
MR BE o DAFR N A EAE ) SR Y vk n R
JINE RN R R A SRR A M 0 S N
303k, IRIGIITEIREE (25£1) °C MIXHDEE (60+£5)% .
SR 14 L:10 D RN TAUMEE AT
1.2.5 X7 B3 bl 2R By Ak ) 2

WS EREF N kw6 h H5Ea 1 k38
TACL ) ¥ TR /N g i e B AR AT 60 Sk Ry L sl i
FAREL A A B AR 9 em 5 14 em (935 1
Fz PR IA , 1o 12 v JRLAE /)N e e 2 A R 48 h
F A M # | AR5 2 I Zang et al. (2011a) )7 V57 HI S8
THEE T mUA R A B R, 7~8 d JE A ar AR 1Y
L e i () B O SR T A AR ) R v v
JELIEE /NI () SRR A 100 o 7 2 A= 11 S v B AL e
303k, A 24 h WA 1 IR B R/ NE TR LB DI
Wi DAFR N R 75 AW B R v R /N SRy o
Mo B 20 A MBS G=F A4
B A R PR = e PR S R
it x100%, 5 TR IR (25+1) C AR BE
(60+5)% JEJEW 14 L:10 D &40 F kAT
1.3 #ESHh

56 8045 F) H Office Excel 2021 F1DPS 13.5 %k
AT GEH AT, T A B s A T IE SR 5 R0y 25 5%
PERG S, 2 Fhar EARY) R 0k v R /N SRR
/NEHE R F Student” s ¢ 0 56 2% E 47 25 S W MR AR
By ¥ EAEYIRNS SR EURI O B RLAE /N e
A U RAE R R U R B DI A &
TR s A — 2R AR A i T 2 R
FZ50HT, A BE A ] Tukey s HSD K6 36 1k 90 £ 7 22
S50 FEVERG TS . F ] GraphPad 8.0.2 #4418 .

2 HER55H

2.1 EFFEEYI R EBY/NENMEK/NIRNE
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Lve KLU S R K B ERK T LR A
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533.5F1191.4 um. 1 HUAEZER WA FHEDEF

®1 FEFTEVEERX

B4« R A7 RN T B LB N A B R O S 91
(14 B JELMER /e T e g Sk B AR DA RS R IR K
JE 43510 241.0 .484.9 F1151.1 pm, 153 3 5 TUUE
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Table 1 Comparison of size measurements between adult female and male Encarsia sophia reared from different host plants

. Hp ] 25 =AY Host plant
51 Sex F8#5 Index — P —

F 3% Yacon Z& i Tomato

Bt Female 3k % Head width/um 256.8+0.6 a 249.3+0.6 b
&K Body length/um 533.5423 a 516.6+1.4b

Jii FET7 Hind tibia length/um 191.4+0.4 a 183.6+0.7 b

TP Male 3k % Head width/um 241.0+0.4 a 233.4+0.7b
4 Body length/um 484.9£1.2 a 471.8£1.3 b

y length/p
Jri T Hind tibia length/um 151.140.5 a 143.1+0.6 b

FPBHE BRI . ARVING TR RS B A Y [A] 48 Student” s ¢ B8 A6 56 22 55 1 35 (P<0.01) . Data are

mean+SE. Different lowercase letters indicate significant differences between different host plants by Student’s 7 test (P<0.01).

22 AEFFEMEFHRERYMERER IR

W EAEYI I SR EURR S E e 2 R T 5 R
Up /N LR S HUCED By A SR A R . A AR A
AL B8 W R I e B SR IE N B X LA R B

R2 FEEYME MEMERAELZEIEANRE RV /NEERER

SRR, ERY BRI X 12 8 B0 by B HUBCHE G
WEFW o A BRI IR IO TR 0 T B R
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Table 2 Effects of host plant species, whitefly species and their interaction on the biocontrol potential of Encarsia sophia

75 Response variable [1 7% & Variable df 1522 Error F P
AR 2F EAHAFHE Host plant species 1 76 37.87 <0.01
Parasitism 3y EFPZS Whitefly species 1 76 16.61 0.01

A FAEYI IR EFR 2 1 76 0.15 0.69
Host plant speciesxwhitefly species
SCY 6 2 FAHYIFIZE Host plant species 1 76 40.88 <0.01
Host consumption Ay EFIZE Whitefly species 1 76 22.33 <0.01
W FAEYIF IO BRI 1 76 0.70 0.41
Host plant speciesxwhitefly species
A ZF FAEPI IS Host plant species 1 76 68.62 <0.01
Mortality IR Whitefly species 1 76 0.00 1.00
W FAEYIFN IO BRI 1 76 0.63 0.43

Host plant speciesxwhitefly species

T PN 0 1R B R/ N X R A LY
AR R N 12.7 R0 10.9 3k, & [A] 22 53 g 3
(P<0.01) (&1 1-A) 5 25 L BH 19  v JRUIF /) e B
BRI B = TN B A R N I
(P<0.01) ([ 1-B) ; 35 ¥E R F1 & ih 2 & 1 vk v RF
/N T Ry B B AR 430 Ry 24.7 Sk AN 21.4 3k
Wi R 25 53 8.3 (P<0.01) (B 1-C) .

TR 2 i3 R/ N X 2 PR L
R ZFAE RO A 14.1 3F112.5 3, i (R 22 57 8
(P<0.01) (E 1-A) s 3R B H 1k B R /N B

T R B 35 5 T i B v o R i
HUE S (P<0.01) (A1-B) ., [IERMEFM EF 1
B R /NI IR 2 P R VA BB 43 1) R 25.0 3k
F121.03k, PIEAAE R #2257 (P<0.01) (B 1-C),

T RN AN B 0 1 R /N IR 2=
T\ 2 A B 1 S R T R U A A A (T
FEF . P<0.01, Tl : P=0.02) ; 1M X ¥k 25 F 003 AU B
1R Y T Ay A B R (T
B P<0.01; F Al : P<0.01) 3 % 2 Ffops @ 09 Bt 5k i
TowEEFE L),
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v BeFHE T MR B /N Encarsia sophia reared on tomato  a EXEREF IR T BIF/INE Encarsia sophia reared on yacon
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Fig. 1 The number of whiteflies parasitized, feed, or killed by Encarsia sophia reared on yacon or tomato as host plant
P v 5 SRy P B bR R o AN [l /NG R A 23 351 S 70R ] 2 S AR A [ o A 2K () R ] o 2 32 A [ 2 A ) 22
Tukey s HSD £ 56 2 6 56 25 53 i 3% (P<0.01) . Data are mean+SE. Different lowercase letters or ** indicate significant difference

between different whitefly species on the same host plant or between different host plants of the same whitefly species by Tukey’s

HSD test (P<0.01).
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dgp /NI AR B D AN R A (B 2F A R
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Table 3 Effects of host plant species, whitefly species and their interaction on the developmental parameters of Encarsia sophia

7 i Response variable H 75 4t Variable df 1% 7% Error F P

A=Rin ] ¥ EAEYI RIS Host plant species 1 116 34.65 <0.01
Developmental time Ay EFPZS Whitefly species 1 116 31.35 <0.01
A FAEYI ISR EFR 1 116 0.52 0.47

Host plant speciesxwhitefly species
P 75 TR FPZE Host plant species 1 116 29.65 <0.01
Emergence rate Ay EFIZE Whitefly species 1 116 5.05 0.03
W FAEYIF IO B 1 116 0.78 0.38

Host plant speciesxwhitefly species

TR AN 0 B 108 0 R /N 2 A R L
Ja R R E w4518 13.2 dFN13.8 d, i )
ZERBEP<0.01)(E2-A), HEREMENESF
14 132 B SR /N e 2 A Ry LS LR P Ak F gy
B A 84.1% 1 80.0% , Wi 44 [H] 25 5+ W 3 (P=0.01)
(Kl 2-B),

TR AN B F 5 B NS T AR = A
¥ aUs A n & B E 5300 12.5 d 1133 d,
22 7 B (P<0.01) (K12-A) . HEEFFNHAE
B R/ N A TR R VR AR
4350 °h 86.9% F1 81.3%, T 3 7] 22 5 &l 3 (P<0.01)
(K2-B),

T VESRN i B E B RN A AR TR E
Wy EUS HA AR B )35 (3 0 1 2 A J U Y

TR E WA (TR P<0.01; F il - P<0.01) (& 2-
A) o T BT B BT BN e A A i 5 R LA
MBS BT AP R I B 22 e (MR R
F0 P B R/ N 2 A it 28 PR U AR R
F e T A A S T AORE R (SR . P=
0.01).

3 it

ZRWTTN N5 AW MA R N 2 B B 9
F 2 (B4 ,2016; Asim et al.,2021) . Dai et
al. (2013)BF5E A& B, R % FOBy B A W) 4 At 3=
TR BB NN EER T A E
(O B R /NI T R OG T 2 R o e e R
INEEAMR TR NI IR T SO D, AT R B
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Fig. 2 The developmental time and emergence rate of Encarsia sophia reared on whitefly nymphs
P r RSl P 8 b DR o S TR/ NS SRR 531 2 7 [R] 2 AR W0 AN [ gy S 28 [ R [5) Ao 2 3 AN ) 95 A 1e] 22
Tukey’ s HSD #6; 56 72: 46 6 22 57+ i % (P<0.01) . Data are mean+SE. Different lowercase letters or ** indicate significant difference

between different whitefly species on the same host plant or between different host plants of the same whitefly species by Tukey’ s

HSD test (P<0.01).

BH A MY S EE T B Sk a A A
XF 2 3 1) %7 4E B 77 (Zang et al., 2011a; Liu et al.,
2015) . Dai et al.(2013) W 5% % B LR % R 1L K
IR T RN /N 2 ) BV E IR R £ EF
TR R N e H W 1 A AR R 1 . Zhao et al.
(202 1) W5 AT Ry af FAEY) B/ g /Mg
A4 1R 2 R EURUIERS L MED e fh 2 dgio 2 g
R TR E I N AR AT PR L
WO EIE S SN N < b S R UR S e Dy
TS R 10 1 SR/ NI XL 2 Ry Uy L
MED [ fh () 2 A B0 2 0 3 = TR B R ik
R /N 3T BB R T R B H R RN
e ME AR R, R B RIS T2 E SR
Y, BT 28 50 T B A B BE 22 (Dai et al., 2013
Zhao et al.,2021). Dai et al.(2013) W58 i & PR
FRUIEE /N o} 1 2 A T B A 0 I R TR
A\, X S A5 I S SR N B R
e 7 AR IR A OBy BB 34 1 R T A AR A U
IZ5E—5L.

AN TR T A 2 A e, 3% o JELIE /N e i A L s sk
U 7 200 by EU S 7 HUOSE A #5085 il (Zang & Liu,
2009; Yang et al.,2014; 5K #5855 ,2016) . AWF5EH

R PR v SR /NI 3 e IR AR BB 2 Fop L LA %K
1 5 A A B A 2 R, A TR BB R A
HoF /N, 5 SR B A B R /NI X 2 o L
HAEERGE . BEROR A2 R 2R A
AR T MR B v B N A AR R R T 2
A AR AT R T R T 22 R L Ok
Y H A A RN A A 0 B U W 1Y 9 o Zhao et al.
(2021) BT3B K IS5 S A 7 A T A/ N A T A
BB B T RHRA . ARBFSEEE R BR 2
Tl 2 T B 110 ek i TR/ DN e o AR Ry s P R
R E R TR E AR RS ECE, X5 Dai
et al. (2013 ) & PR B RIS/ N X AR L A B o
2 TR E ARy EUT O B A T A5 R —
o AT A RICE by mUA U S AR T,
I H AT HR BB AT DL R S A
Al 7 4 1 (Inbar & Gerling, 2008; Xu et al., 2018;
Zhao et al.,2022) . Zhao et al.(2021) BF55 N N 25 &
HE A 25 k25 5% i oy TR 73 24 0 oy L U BOBE
T1o ARWITE R IV R L H 1 B B /NG X %
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2657 X Al RBAE T 2 Fh A AR B 0 e R
ZINBEESK AR T 2 A A AR TR il 2 P R LA A A
Bk, TG B R TR Ry ELRY
RS A WA, FIHEEREFW
R /N e ot 2 o i Ry mUH A A A I DA
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1A B (Xu et al., 2018) . Zhao et al. (2021) 1A
NIRRT NS B E AR UL E R
(), B & T 1 6 0 T A /N g T A e A
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