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B E [HH] UIHILARSE LI KGR A /NE Eretmocerus gunturiensis i 25 #4225l 43
Aleurocanthus spiuiferus 927 A= 45tk , A Il & U RISk (A B s 7= i F & 30K . [ A3k ] RAFEI ML
T BE R ) A f /NG 1 i AR SIS, ) PR S TR L T Sl Bl L S8 LR I8 o /N e () 2 S R A il 2
e JE DRI RN, SR FH 0 e 2 O 12 8 A5 TR 4 A /e ot SRR L0 7 A el [ R ] VBRI A /i
FE F SR T LA 25 A SRR L 2 A0 3 A S, HE I 7 O T SR S U R R S i =2 e, e
FERAHFEE 2 min, BCHCPIMERT, 45 ek 2Rk mUOR I J5 o 19 58, i AR R RN 3855 . JURRE AR i
JINUEE F B A 5 T BRI RY PR R 1 /N bk A A BRI R P R ) R R B ) I T R Bk A A 1) P
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Parasitism of Eretmocerus gunturiensis on Aleurocanthus spiuiferus

WANG Feng-Di'"~ LIU Meng-Yuan'"~ SONG Da-Peng® JIA Zhi-Fei'
DING Shi-Bo®> XU Yong-Yu' CHEN Zhen-Zhen'

(1. College of Plant Protection, Shandong Agricultural University, Tai’an 271018, China;
2. Rizhao Academy of Agricultural Sciences, Rizhao 276800, China)

Abstract [Objectives] To clarify the parasitic behavior of Eretmocerus gunturiensis, a newly discovered natural enemy of
Aleurocanthus spiuiferus in Shandong tea plantations, and provide data to support the research and development of new,
environmentally-friendly control methods for tea pests. [Methods] The population dynamics of E. gunturiensis were
recorded using the sweep net and yellow sticky-board methods. The morphological characteristics of E. gunturiensis were
observed using an ultra-depth of field electron microscope and the size of A. spiuiferus pseudopupae after parasitism, were
measured. The parasitism of E. gunturiensis on A. spiuiferus was investigated using the canopy sampling method. [Results]
E. gunturiensis larvae parasitize 2nd to 3rd instar nymphs of A. spiniferus. The laying time of female adults lasts about 2
minutes, and the eggs are laid between the abdomen of A. spiniferus and the leaves. E. gunturiensis bites the shell at the
posterior of the pseudopupa of A. spiniferus with its mouthparts during emergence, and resultant hole is round but irregular.
Parasitism by E. gunturiensis affects the size of A. spiniferus pseudopupae. The length and width of parasitized pseudopupae
were significantly shorter than those of the non-parasitized pseudopupae. The parasitism rate of E. gunturiensis was

significantly higher on leaves in the middle of a tea bush than in the upper and lower bush. [Conclusion] E. gunturiensisis a
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newly discovered natural enemy of A. spiniferus in Shandong tea plantations and has the potential to be a useful biological

control for this pest.

Key words Eretmocerus gunturiensis; Aleurocanthus spiuiferus, Shandong tea garden; parasitic behavior

I 155 /Ni% Eretmocerus gunturiensis J& I3
H Hymenoptera %f/N&F}l Aphelinidae 2% ff 147 /)5
¥ J® Eretmocerus ( Haldeman ) , Z%%# 24/
¥rEl Bemisia tabaci FliE % kAl Trialeurodes
vaporariorum, 2 E\ S HUE B A A R R L
(BMB4%5, 20145 Zhangetal., 2020) , BEBELH
W (2004) fiR3E T ERE AN R S AR
SR, Horh 52 [REE A /N E. mundus Fl 3 2
FaUF/NI& E. rajasthanicus 272 Kk L, BEJE 2 £
Igf /N E. corni 25 1R TR A L Aleurotubercul atus
takahashi, 3%/ N E. longiscapus 774 1
¥ @l Dialeurodes citri, JL4% 3% ff lf /N E.
gunturiensis A 4E BB HII# L Aleurocanthus spiiferus,
PRARHIR B AR . RIAE (2009 ) HiE 1 A5 AR 0
B PG RS /N E. emiratus, R AR T
/NEE E. ruhashii , ¥ G35 /N& E. hayati Fl1Z]
J& 2 fAIF/Ng E. sculpturatu, Goolsby 25 (11998 )
MIBFFEEE R WoR , SR /N T 1) 24 Fh 2 Xt 2
ot BUTE % N A MR AP A AR RICR - 6
MR K F) W S I 5l i3F T I3 A i
( Zolnerowich and Rose, 1998 ) , JFf-7 M [a] Flik
z= N TR EL ( De Barro and Coombs, 2009 ) .
2008 47, FRE G [ AW/ INE R ia MRk EL
HZF ARSI FIBOERE T8, 16 F T AL S | Rk
Biiia R (CHBZORAE, 2010) o 4k, FKEE
FHTR 4 /N4 Encarsia formosa X 4 #8 EUEA T4 4
Biivh (255, 2022) o Ak, £ IS (2002)
IR ALK 2L MW /g E. longipe X A3 ml
Bemisia myricae B A 1A A R, RS
(2015 ) Xf it Hr 2 f df /e 2 A M BUS R E
DI RIS AT T R4 A %E , Khanzada( 2016 )
DU B it 1 VA 2 A R /) e 8 T TR ) 348 fin T
b B R O B B 2R BB T o H E AT DG A
o /Nt R BUAF AR AT R S R A R
SR A 1 AR 2 el o gk A A R A
W FRZ —, FEL MR TR E
T, 1 AR AR ST, PR, BeE A

P HBE R, IR B 5 A e (T 28,

2008; #hfE, 2010) o R EK K AN, FEAE
B AR | BTS00, PR EURE
WA LA, Bl FE AR R, SCREH
W, AEMERREAR, SRS, SBREAR (20
RAFE, 2011) o B EA RRENFTEE N
BRI, (RYKJE 50— Bl RS T
B B AEARTS I, RIS ) 5 S 5B
TRXE, K2 S A A =% 4, Bl
C 2 38 2B ] Ry mU K LA ) Ry mLR % Amitus
hesperidum, ) i 4% Amitus longicornis,

Wy @EEF /N Trichaporus formosus, i 4: M /)N g
Aphytis chrysomphali ( ##%, 1999; FH3EH,

2001 ) MAHEMEREKHFLE Chrysopa pallens Fil
485 B84 Chrysoperla sinica( B R (%, 2018 )
S5, AR AR R R R AR A R R TR A D
(Cahill etal., 1996; Je/&ME%, 2017) , HX
FHAB R A R . X545 (2022) &
IR L 2R 28 2 b DX BIL S el i R A AL S
RECHIUVRE /N, DI, BB IR AR I
/NI XoF 245 el PR U A A R S R AR R T, AT
Ry R A BT B g 0 9 47 R R PR 2R B SR
R A A A TR R AR S

1 #R5HFE

11 PSR ASMERSRHIEUNE

FITFH W H 2 R A 5% el L AR 2 o I /)N e
BCHGHE LSRG %, PRIBUCR 3240440 . % 523 10 Al
W, BT - 20 °CUKFRVR R 10 min JFHUE, EH
AR AR T T A S TR L T SR AR T 0 R
K,

12 DR AE/NEHE B EFETANE

A FIARAILIC 5% LR 3 A 5F /) B A 2% el 114 2
HEAT 0, IURE SR A 05F /e il T s 2
EEE S HE G IE Y SRR B B S8 B
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JEEEIF N 1k, 8 I SR PR AR 3 A AT I
Geit e on BLRr St [a] .

13 TSRATNMNEZENTRE
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5.7 d T WHEAR, ST BB L WA/
WA

L4 JURSSE AU/ OEE 4 3T BRI EL B i K
IR

K SRR ARG U Fr BT T I,
PRse 3 A F /N 8 P AL i 4 SRy 7 K AR R
AU HUE R PR 5T, BT R T R
ARSI O R R

15 TSR ATMNEST SRR

F 202147 A8 HM 8 A 5 H, fEZR+
TR A LI | PRSI LR PR3 A o /NI
R R VUL M Y 453% , TEZ53 0y BRTE . B A
REPRIME, ®E L, P NeREA A
AN T AR AR IR 50 AR,
[l S 802E 3 Jd A L 2% SR f Ry L 174 B f LSRN
A IF /)N L e PN

1.6 H|AEBESWAGE

K H SPSS 19.0 #4784 P b B, SR t-
6 56 o) B SR by w2 A A IS O I A /N EAT L
B, RAHBEZEF 25 Turky’s 25 KT
TURESE AR F /N0 T () 2 A R A T 51 E 90T o

2 GREHSH

2.1 JURRR AU /NGRS SR AE

JURE I S /) e ME ARG 1.64 mm, AR5
0.81 mm, HARZMF P ARALIMER . Rk | i,
i e ERER Ay w0, SR o Sk 3 HUBIRHRAR

=B, AT 1R IR PR HROIR Al A 2%
NEAE, BEATTT, SRR . AR S IE
KA, A BT P e 8 mL DA i ¢
(E 1. C)o BN 477, BRI A i EAT finh
Fs TS . e RN AR S ELAT MBS T A, AT
AP/, rha A EOIR rh i 7 B g A Ah g ([
1: D),

22 DFRATINETETA

DLFFIE A BF /NS F SR 5 rp DL 4y oh 2 2 SR
B 2 WA 3 R o A AR R R A B A i
S AT , 0P P i o Ak B S A SRR R
A, TS P R S A ek, HE S
PR F 453 A4 AT AR L A5 ™ B9 e AR Ry L
NG A OISO ), MERE™ O &R MBI
EERH S WANEY b e H CATR | B S s M
RLE, B DR TR SRR U IR AN S 2
] o P72 BNE ) K LY4F4E 2 min, 77 BRESRS FH AT
AETER A A o DUREIR AR /N 4y sRUBEAL S Bl A TR
R B AR, IR EESRR AT, I
T SRR B Dh B A S P A T

23 JUSRASMEFREZEDT

JURRSE A WF/ NS A FE ST B 3 A el oy
WIRAEAE 5 A TA), 6 AMiFee Kit g R 7
Hhl, Sa—Aaighi e 8 A LA, ZJ)m
—EARLME (K 2),

2.4 TSR i/ MERE £ BB R A X
ViN:sb A

URFIE A0 W /Nt B ORI AR IS, S FH T i e il
SRR O U 5 o 0 5, B AR DR A S5
(EI3: A, B) o SRy mUsg P16 e D i i
i ‘T A (B 3. C, D).

TR 2 #0705 06 17%) 2 A= 5 i 8 R s
R/INCIEL 5 ) o ar A R SRRy ELOA B 4 ( 0,472+
0.012 ) mm, W35 T Ro A0 i K
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Bl 7 A 1 R ELPA R PE € 0.29440.009 ) mm,
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Fig. 1 Themorphological characteristics of Eretmocerus gunturiensis
A, JURPE AR I/ N TR 2R B IR S RRAE s B. JURRIR AR o /NI 7 e S Rl 1 S Bl TP S 1E 5
C. JURFR S /NG R 168 5 DL JUREIR AR 7/ NG EPE ST A FE A%
A. Morphological characteristics of E. gunturiensis in the tea garden; B. Morphological characteristics of E. gunturiensis in
the depth of field electron microscope; C. Mouthparts of aphid wasps; D. The female external genitalia of E. gunturiensis.
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Fig. 2 Dynamics of the occurrence of
Eretmocerus gunturiensis

25 DNRAVNMEEFZFNTRUENTER
7 H G PR LR SR B /) e 2 A S B

A REAF I EA —EMX S (£ 1),
ASPABHTAT A PR B, JURRE A 0 /)N 11 2 A
W T LI AR R B (Fp=20.415,
P<0.001 ), - #Fr: Fr R E I 8] 0 TG fab 2 M 2
5t (F212=20.415, P=0.310 ), ZSAAHpa] s A
FHEREEEGT LHMT R (Fy1,=3.751, P=
0.044 ), (BT &I 7 9 2525 5 5 vl 5 A 13
R AR TE R EEES (Fup=3.751, P=
0.353; P=0.423 ), ASP\BA T A3 A If /N i 2
Az SRR R R A 2 B A S T R A
(F21,=9.914, P=0.009; P=0.004), &R
AR F 18] 75 AR R B B P22 5 (Fp=9.914,
P=0.891 ), A[FIZAFRIT LRI LLEL, BRrh gt
J BH T A 25 A R 0 2 i T AR AR 1T (F,,1,=10.158,
P=0.014) FIZMHEISS (F,1,=10.158, P=
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3 NERANMEEERBHRER LMHET (A, B) MEMMABKLI (C, D)
Fig. 3 Theemergence hole of Eretmocerus gunturiensis (A and B) and Aleurocanthus spiniferus (C and D)
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Fig. 4 Effectsof parasitism of Eretmocerus gunturiensis
on the size of pseudopupa of Aleurocanthus spiniferus

3531 7S DA A S AR A A 0 22 TET7E 0.05 Al
0.01 /K 2257 3 (A5 ).

* and ** indicates significant differences between
parasitized pupae and un-parasitized pupae at the 0.05
level and 0.01 level by t-test, respectively.

0.003), L#BMH (Fy15=2.720, P=0.106) I~
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[ 7 J3 A0 DUARR 5 AR 0 /N e 2 A R Ry LY
FUAARRL, 8 H 102 A R AE ARl 2458 AL B LA
—EMIX ], H 8 H iRk 25 A R I T 7 H
AR (% 2), ASABHTER TPt 254
FWEET EHM A (F,1,=8.350, P=0.004),
TES RS AR (F,,,=8.350, P=0.267)
IR F (Fy15=8.350, P=0.077 ) ZEHRE T
PR T AP R [T A i e ] 2 AR
¥R ENEES (Fu,=2.706, P=0.107 ), ZM
B AR A (Fpp=11.734, P=0.009) FIF#E
M A (Fup=11.734, P=0.002) LRI 8 &
F LA R B R AN [F 2 A 67 [B) A A2 2R T
BEMEER (F,1,=1.970, P=0.182), |&BHF
(F2,12=5.058, P=0.026 )FI F & i ( Fp,1=7.419,
P=0.008 ) 7E 25 M\ B 7 449 &b 3 v T A AS A 0 o
MR T7 2 a5 R R , N5 R e &
(14 32 HAE 6 2 £ 0F /) e 25 2E R T0 3 5 )
(F445=0.744, P=0.569) .
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F1 7TRABIERAV/MENTER
Tablel Parasiticratesof Eretmocerusgunturiensisin July

#8 A Upper leaves FrEsE B Middle leaves
0.229+0.051 bA 0.4744+0.093 aA

ZZMT7i Tea bush positions
FHI Sunny side
HlE] Middle 0.180+0.064 bA
BHT Night side 0.170+0.064 bA

R PR R bR DR o [R5 P A AR NS RS R 28 A7 LA R 2 AR 2 AR R 22 5 B, RIS KL
PS5 A A R RS BRI AR R 2 AL AN TR 2% AT (37 27 A= 36 28 S [ 25 (P<0.05, HLIAI R U5 2270 M il Tukey [RZHE L
8. TEERL

Data are mean + SE, and followed by different lowercase letters in the same line indicate the significant differences of
parasitic rate between different tea bush parts in the same tea bush direction, while followed by different capital letters in the

same column indicate the significant differences of parasitic rate between different tea bush positions in the same tea bush
part. The same below.

T Lower leaves
0.290+0.039 bA

0.319+0.049 aB 0.253+0.031 abA

0.278+0.061 aB 0.291+0.025 aA

%2 8ANKRWNEHLEE

Table2 Parasitic ratesof Eretmocerus gunturiensisin August
#R A Upper leaves s B Middle leaves
0.107+0.009 bB 0.283+0.056 aA

ZZMTT i Tea bush positions
FATE Sunny side
HilE] Middle
BH1E Night side

TEF - Lower leaves
0.178+0.039 abB

0.125+0.006 aAB 0.199+0.037 aA 0.166+0.035 aB

0.163+0.019 bA 0.268+0.056 aA 0.296+0.090 aA

B, a2 R arA: . A arde . i
R SO LR RE SN D WG ) R B 8 i RE SR VA
HIAIE], w4 AN P4 ( Endoparasitism ), #M3F
H: ('Ectoparasitism ) Fl N #7574 ( Ecto-endo-
parasitoid ) ( Whitfield, 2003 ; Pennacchio and
Strand, 2006; Asgari and Rivers, 2011; K755,
2021 ), AR AR/ NS RT DR AG B 1 i
4 e AR NP7, (Efmbr 2 WA 3 i i,
W e = O I R Ry A U 2 ], 4y U
b5 P AT A BRI, IFAER EL 4 15 B
KPP (SRRKEE, 2015 ), IR A EF/N
WXt B AVKEAR B A AE AT N R T AN A AR AN
ANIEMERF A (73EIR, 2012 ), AU H IR
B0 /)N 1 ok 2 I Ry T 96 B A ARL ) P A1 e A
AR AR 2RI N B ) R, g
PR 2 T T2 A /i (BEARARSE, 2012)
b i f /N (SRFKSE, 2015), HIMEAEGE
N2 [ A I /N IR R IR it 3 ( De Barro et al.,
2000 ) F12Eff 45 /N SR 1) E. rui ( Zolnerowich and
Rose, 2004 ), Aot fed R LBMER , JUR:
TSI Nt 1 A S TR — 20 B

S mUR HUR A e AR 4 AR

fil.6 A TA) . 8 H Lo A TFAZE 10 A
LAY o ARG SR U /N ) e AR 3 3 R A A
S AW A1, 6 Atk kA% 7 Adf],
R —A/NE I EAE 8 1 _EA) o MR Al AR B
Tl 5 iy o /N6 %) S 78 R T LA S o TR 3 £
g 7N DA B 2] ol PR BRI R 2950 15 d, 5
AR A — A m i e 4 A
) R BB A AR IO R A S
A N T R, 2t 15 d AEKE
BAE S H T aPAE R s o f T R ELY T
REZIS, B MG/NELEEA 6 A RiEk
A=, 6 AT A SRR mU s 2 X 7 A
BRI /N 1 s D BRIk EL 8 ) ) A 2 AR
ORI S, 55 3 ACER S Ol AT B A A,
B R R I 7 A A B I A A 3
H oL (AR, 2022) o Htk, 768 A L
) )5 2% Dl P IR A I /N

V22 A5 A el ad s AT BRI B SR
RSV B SIS TR R . IR 2 MV A
Microplitis pallidipes 1) af A= T 41 il & 3¢ 72 ik
Spodoptera exigua 1A N & [ 5t 9 & AL ( Jiang
etal., 2013) . HBE W Aphis craccivora # H /A
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i 9R3 1f i Lysiphlebus japonicus 7745, Hifl
I CL r g S o 2 e (CHP AR, 2003 ) 5
S B Cotesia vestalis BB AT 3/
I Plutella xylostella 2l HUAE IR ( (54,
2005 ) o AHIFSE H 22 A1 0 N B 1 B A 2 T BRI
73 T W R 9 0 25 RS, LA 7 i — 2P
B .

A8 NS [RIS7 B %k 2 £ W /)N W 1) 2 2B R A
—FE SN, AR A A AR 2 T AR
TERI A, R AR B TR A S A
A K o WRLEE X 2 A W /NI 1) e 7 DI S RN A A 3R
AR ERZ, FE—E MR, PRI
L, RE SR, AFERME (O RE5%E,
2015) o A5 LB 8 A A JURESE £ IF /1N i
BB OB AR TR A R IRT 7 AR,
A g2 I R I 1, DU AR I /N B A 1L 7R
MR AS el RE 15 4 4 i A R T i — 20 WA
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