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Advancesin research on the biological characteristics and
use of Diaphorencyrtus aligarhensisas a
biological control for Diaphorina citri
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Abstract Diaphorina citri Kuwayama is an important insect vector of the pathogen that causes citrus greening disease or
Huanglongbing (HLB), a disease that poses an extremely grave threat to the world’s citrus industry, including China’s.
Diaphorencyrtus aligarhensis ( Shaffe, Alam and Agarwal ) is an endoparasitoid of D. citri that is found in China and other
countries, and which performs an important role in the biological control of D. citri. This paper reviews the latest advances in
research on D. aligarhensis, including its taxonomic status, morphological characteristics, distribution, growth and
development, reproductive capacity, longevity, parasitic behavior, rearing technology and application as a biological control
agent. We also analyze current problems and trends in the application of D. aligarhensis. This review provides an important
reference for the biological control of D. citri, and is expected to contribute to the healthy, stable and sustainable, development
of China’ citrus industry.
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FHEY) B EZEFE R, FEEFENEY C L
27 F ( Hodkinson and White, 1981; Chuetal.,
2019 ). TERTAfaE R EHMY D, XANEZR M
f& 3 I, T U A R A e R A
(HEZRWAE, 2018b ), MG AT AEMCES | Bt b
WCE R Bl O AR L P dEAk, i E
A RO B o A v 0 W ) (1 (L S R T TR
MR, S A A R, SIS AE
M CHHRAESE, 19895 ZEA55E, 2018 ), A
AR R 6 R AL R G “JiE” M BT
R B IP O I A SR T3S
( Pelz-Stelinski et al., 2010; Grafton-Cardwell
etal., 2013; Hall et al., 2013; Wang and Trivedi,
2013; EEWISE, 2018a ), HHARE e A 1
SR E, TEMAZ A EEA 3 (Bove,
2006; Hall etal., 2013; Mishchuk etal., 2017 ),
TGRS, 23 P BUEMR 728/ 55
vk, REWIE . RN, HEESE, WRELSE
K2 G, G AERAET: (Bove, 2006;
Gottwald et al., 2007 ). F&[Epg 75 2 MG RIE
A (X)) BTG e e, 32K
A A BRI 80% LA I, BEE SRR
AR, N A B 20 A Y L e e & E (e
BLAE, 2009; VEEENSE, 2015; Chen, 2017 ),
PRI, A R s AR BRI A 2550 77 4 o i) A A
T s & 4t 1) 22 BX ( Hoddle and Pandey,
2014 ),

HAT, A 2R 2450, g
e, PTAERE R . Ak, SRR . SRR . HUR
BB A% AR (Chen et al., 2017; Della
Vechiaetal., 2019; Huetal., 2019; Vanaclocha
et al., 2019), KM, Kif LRy S8l
MG A B A AN R R FE BT 2P L R oK
Fers . RN AV Z D | A SRS 2 3
MR G g . SR SR 25 5% B AR 5 — R 4[]
( WS A A7, 20055 142, 2005 ; Qureshi
and Stansly, 2007 ; Kanga et al., 2016; Chen et al.,
2018; Tian et al., 2018; Tofangsazi et al., 2018 ),
TS AL B Bl Ry T, A58 5 0 IR A 2 By
PR AT A T A AR M T I ) 5B TRl R, AR )

Biia Ve k2= piin i B o AT B, B
R, sE . R SIS, S BB
M A B 2T B

B £ Bk /Mi&  Diaphorencyrtus aligarhensis
( Shaffe, Alam and Agarwal ) J&—FFH A% A BT
R4, TE23KZ A E K MM XA 5 A
(Tang, 1990 ), UT4EA, (S i 27 A2 16 1)
AR E N TR E MG AR AT T 858
MIBIFGE . TR, 2B 0 N A G B B mlk /)
W BIEFEHEATERIAR , LUIBIN 4 J5 B A 1 A4 P o FRL
1 mUk /N A AR R BB AR

1 MEREB/NNERNESHIER
i

1.1 3

Bl H - mUBk /)N Diaphorencyrtus aligarhensis
( Shaffe Alam and Agarwal ), & K# H
( Hymenoptera ). Bk/N&FR} ( Encyrtidae ), 5
i Shaffe 5 (1975 ) SEATHIAFIE £ . ZHIER
TEAFHLIX I B 2 R R4 4%, afEf
JETE SR A E 51 R 435 PR Psyllaephagus
harrisoni ( Lin and Chia, 1972). Psyllagphagus
diaphorinae ( Myartzeva and Trjapitzin, 1978 ) #l
Aphydencyrtus diaphorinae ( Etienne and Aubert,
1980 ). P, 7ESCHR TAEH, Nid Bk fi
EWAE 44

1.2 YT

B B Uk M R e AR S R, HEE D
WIALHE TR | &l s W R R PO AS B B A A [
. Krf ., iBUPIR . g Bn] DIARIE AR K22
SRR 4 AR 1 IR A AR K 290 0.41 mm,
FE29 0.1 mm; 2 @4 HRIAK 2N 0.62 mm, FE
2% 0.18 mm; 3 B4 HIAKZH 0.86 mm, FE
2574 0.2 mm; 4 BRAHEAEKZH 1.19 mm, 552
0.4 mm. 1 #5401 FEA G AR B AUk
O 1 e 1 DA £ 270) [ S PR Y S
AR EAT L R AR, i S 4 A Sk R
5 1) 27 32 R R RIS o 24 e Lk /N e
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FE 3R 4 WA dUnT, 2l R A oA XAk
S 2 Wl i —E, (HA) HO ST iR 2
AR [B HL F A ) A BRI, LTI T A6 B
WEFERY HE Lo 4 WAl OB e A9k | i
i3 NRB . 4 ORI, A B A TS HUk
N 2R A AL S BB AR, MR mly
HURRR AR B R, SR T PRIR [ E A L
4Jy 1B TTUARZS o 0PI B0 A A e OB AR AR
B AR R R i, B — > AL

4"1

100 pm

(Rohrig et al., 2011 ),

HEER = el VAN <3 N e £ = g Ny A IFE N
EER (F 1) (EATZ%, 2019). MR
PIORFRAS R, Bt S VR A (0 5 i e i L Y S A
RN, B () DX S I /0 e e o
il A INE AR 25 5 (1 )MERHR A AT 5 D&,
MEERL A A 445 (2) MRk d il fA BRSO
R MEPE R 5 (3) IS0 oL fih A A9 1 1) e R
FE R EVE R K ( Meyer and Hoy, 2007 ).

E1 FMERIABNERSE (3IBEM4%, 2019)
Fig.1 Morphological illustrations of Diaphorencyrtus. Aligarhensis (Drawn after Wang et al., 2019)

A, HER

1.3 HIBEHH

TEERS SolWE AN 5 7T 5 B o S TR A 2 L
EfJE ( Waterston, 1922; Shaffe et al., 1975),
B (e JEAE R ( Catling, 1968 ). H[E (Lin and
Chia, 1972 ). #F§ ( Myartzeva and Trjapitzin,
1978 ). 85 JEe 1 ( Etienne and Aubert, 1980; Aubert
and Quilici, 1984 ). ®dF ( Prinsloo, 1985) 4§
WABAIE. A 1999 FELUE, B sk i
NAEZEE (Hoyetal., 1999; Skelley and Hoy,
2014 ). BHRWT (Hall, 2008 ) K M3
( Milosavljevic et al., 2017 ) ZEiph L,

2 SUEHH
21 H£KEEB

T R e ] L mUBk N R KR B R E
FNF (Milosavljevié et al., 2019), B B £
B/ T DIAE 15-35 °COgs AT s, 76 AN
WESRMET, PR E IR D E 2R

B. MR H . A. Male adult; B. Female adult.

FEE SRR T, BT S RN IR LT
FIATE 15 °C (/iR 9 °C, femnl 21 °C)
K, N65d; 1630 °C (AR 19°C, ik
40 °C) W ERBE IS, A 13 do fEEEFM
T, B E A E N LR 32 CI AR K T D I A
b, ~15d; 715 CRPRRIIMIEK, RN s56d
( Milosavljevi¢ et al., 2019 ),

BT H - mUBk /NI 1 A D S A S
PIA 5% (Rohrig et al., 2011 ), Rohrig % (2011 )
PIRFFE B, FESCIR R (261 ) °C, AHXT
MR 80%+10%, JEFIMAN 14 L 1 10D) W5k
T, 0 B mUbk /NG ™ B AE 2 1§38k 3 1M A
AREA B EE, HAIEFRINART 16d, Hrp
GO, 1 #S . 2 W DI 2 d, 3. 4 BRI
WEDTEAS 5 1 d, SRS 7 d. i A e
UUAE 4 AR AR B B B, & E D7 46
B, Fln, BEAE 5.5 d HIRA 4 A AR ELE
H bk, B E TR AL 15 d; S50 78
6.5 d HiAM 4 MG EE duit, HANIRAE



5 PR [ B mGk /N A A R B HL R I S

- 1021 -

BN 12 d; HY40777E 7.5 d HiRH 4 1%
MHEA RS R, BIARGEIE R ENAET , FA06)
KA 6d, BLETERRIEE B,

22 X£HEHEH

By EL i maBlk /)N 0 Sy o IR A P A
J73 ( Meyer and Hoy, 2007; Z=&155%%, 2017 ),
A E o v e e P T M, X e e 3|
e ) F TR e 1) B |, s e i e 5
b 25 0 A S ohe R e e USSR, N S 2%
R 2 3k M 517 22 B ( Meyer and Hoy,
2007 ), SCHCASHIG , WEMESSIRHETE 2-4 IR MG
AREA R A, (62 1 3% 4 ARG
AR L SO P28 B RS5O 1.8,3.0 I
2.7 ki, RO EII 175, 175 F 185 ki

( Skelley and Hoy, 2004; Rohrigetal., 2011 ),
By B A /) e Y B ST- 2  B ERAN Z B B H
W27 ER IR . BN, ERBEESMT,
Skelley Fl Hoy (2014 ) /5 &8, Kl H £ mlBk
/NEEFEPIE IS BES 1-2 L 5 3-4 JERNER 5-6 A
X3 ANANIE] U L BT 2 7 O e fE) G

o R, TETEPEFAMT, kT AT
AN [r) i SR A AR B L ) R 4
& ER

ATNEER = gl VAN - d o i N i R e 32
INIHAAAE R 2R AR LG, (AR RAIR, B A
A\ U 2[R IR 2 Sk BT L w4
Horpr 1 Sk g m kMg g R R IR, (B 1
L HEE R F R 1 44 (Rohrig et al.,
2011 ),

23 F

iy B Bk /N R A A AR B O B
B 5 32 B XTI S2 a5/, DAASTR) Bl b A
K T R BT L U /N 38 R A o
26 d (Rohrig et al., 2011 ), i%2F4: 16 1 41 (1) 75
A2 MR R 2, oA s i I 1Y
THE Wi, 76 15 CIEERE T, F48%mE
fikeds, 24 65d; MMifE 35 CHBAMNT, &
M F i, A 2 do b, 7EMSHIR
JEAME T, FFAEMETE 20 °CHYFFamiets, 20k 44 d;

1E 35 °CHlHamiE, 290 1 d (Milosavljevié
etal., 2019 ),
24 THETH

Hayat( 1979 ).Prinsloo( 1985 ) Bistline-East
S5 (2015 ) WF5E 1 Bl B mUk )ikt 9 oA [) AR
@l Heteropsylla sp., Arytainilla spartiophylla
(Forester), Euphyllura olivina (Costa), Heteropsylla
texana Crawford, Diclidophebia fremontiae (Klyver),
Boreioglycaspis melaleucae Moore, Bactericera

cockerelli (Sulc), Diaphorina citri Kuwayama,
Diaphorina cardiae Crawford i 27 2E4T 8, 45
ZE I pr BB m Bk /N AT L34 D. cardiae, D.
citri I B. cockerelli, {HRGEFAEHT 6 FARHE,
Hiz#ext D. citri % 4EREES FX B
cockerelli i) 754 K,

A A B B X0 Y A IR TR R F BB M A
RN B 38 % O - 1 e 2 v HO R ARG & B i iRk
A W% ( Jaenike, 1978; Thompson, 1988 ), FifH
1 U /) e X A AR T H ) 2 2R B U 10
P ( Vankosky and Hoddle, 2019 ), Vankosky
' Hoddle (2019 ) WF5EA B, Bl frmlBk/ Mg
Pider 27 Az 3 Weml 4 AT A U 1 K B LA
Bk /)N e TS A % A AN [) 30 ) A A R U U B E
o, FHECECT 2 R 5 AT AR A A T, B e g
UFAE 3 IR A 4 ARG AT F 7 OR A4 , 78 3 #REK
4 WA AR B L B DR B 2 T 2 IR
B S AR AR B B IR, Ak, BT
AUk NETE 4 1A T AR BT R A F AR
Fen TEHAB R A G A B R PR,

AR R R — s AT R, 2
— PPy AR B R O ) — A A R LA AR R (5
IEREAE, 2008 ), B L fr m gk o) B AT LB
Chartocerus sp.. Pachyneuron crassiculme, Marietta
leopardine . Aprostocetus sp. . Psyllaphycus
diaphorinae #1 Aphidencyrtus cassatus Annecks =
%74 ( Catling, 1969; Hoodle et al., 2013;
Bistline-East and Hoddle, 2014, 2016 ). 540,
1E G ik £ 5% b, Chartocerus sp. 1 P.
crassiculme g i 75 i B £ mUk /)N e 10 iy vh i A 7
HAE, AR 47%M 28%. A,
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Chartocerus sp. i AT LA7E B B £ mUsk /)N 14 11 i
Wb Pl AP, FE 9 Sk BT B mUBk /)N
B ) B el DUBIfE 11 3k Chartocerus sp.
( Bistline-East and Hoddle, 2014 ), *1[E&EIR
W 3 BT HE mUBk /N B Bk M. leopardine
Aprostocetus sp. FE 474 ( Chienetal., 1989), &
AF LB AT BB 23 % I 75 A e R AT AR W B 6 T T
TERISIE . 40, Schooler % (2011 ) KIAEIR
TSR T, WF B 7 A e 2 g AR
MRS, S350 HUR 27 AR e K A, (L] B sk
/N W (1) i A R A 2 o) BT B L /) e i
BRI PIG G R, b2 — L1k
B R ik

3 MEREMMENETSNA

EXEPNG IS Y B SN S S R
PR, RIS 2 g T FEL £ Uk /N i ) G B AR T
W B EE &M RS A AR A7 A
Y. i E CRE) FIER S F %5 )y ik
( Skelley and Hoy, 2004 ), FERHFIAELE5E 74
e (R R, AN JER R AF AR X M A A
T\ BT L Uk N R ORI R, B
JEATEAS | SRR | RS 25 AR 2
Fo JLEEMER R, S, R, K
FAG A BV K, A7 T K B A A fy L L
e/, HET, fEIRE (25£2) °C. FHXHEE
50%-70%. L : D=14 : 10 B3R 1ET, — ik
HEERKE 30 cm UL EAJUREE NGRS
A FEAEY), 2-4 WA AR EE VR A A R
i) 2 3ok BhE 25 4k % ( Skelley and Hoy, 2004 ),

iy L /NI 1 1 U RT AR 1-4 I A4
AREA L, HOIAILh AT LA P e A A A L
() IR RS IR RN A AR s 1 Sk BT E o mUk /) i
Al DLE o B A AR B R IEL) 280 ST AR
A\ (Chien, 1995; Rohrigetal., 2011, 2012 ),

AR, — S8 E G IR 76 SR P N TR b L
A EBk/ NG AT, Filan . 35 E R R e
AN T 2014 4FF1 2017 4756 J5 WS il ] L £ L
B/ | A 2 FR IR T A 85% MBI A AL
PRI, R ] LLAE AR e N T4 & 30

e O NI N S S SR i Rl I |
( Milosavljevi¢ et al., 2017 ), Ak, B HEAE
Bk/INIE G TE 2011-2013 495 BT 2 36 07 48 174 i
e TR el R 4 A SR Pl FH A B A M AR AR L, 20 ot
SR A BT B P2 A 17% (Khan
etal., 2014),

4 BBSRE

] L N e ) BB B R BEA R, (HR
TEF FE A4 W 5 A A0, skl e S LT
JUATTHA 5 H—, FEMEGERIEAAL, B
AP, S CREEET- 55 SR, Bl
HLE Bk /N A N T R R A B 32 B O R B
SRR , A ] REiE BRI AR RE s 46 =,
AR B T ABLAEE T LR 19 A 2 AR 25 17 3 45 b 1
&, ANEER WA YNGR Tk B,
1 BT B s/ e Y A D I RO B
ol , Wik = SEERN AR, R RE R
W 25 o] L £ Bk /8 18 R T AR R

BETFMRARIERE W 2o fme®, &
) T T R Tk /) e TR AR A LR A ) B
i, AEFATA ARl R 2R (R R B [N
e (1) ARk BT B Bk N A ) 27 1
HIBFSEBEA 5 (2) 2R B 7= el B s it BRAE A )
it B E B R E AR, RIUREEL
AR, IR e fl, RRA ™ I 2 |
SEEE, Bt AP AT AR M AR B (3) dina
BT B Uk /N S R AR B e A (RIS AL,
AW G AR HOR ) BB S EEDTIE
(4) mRELSHET, ABAAEYBRGEOAR
AR SRR AR BAUESE | h—R ik 2l
FRUBITIR , AT B A 3 FE A ARG 7 Ml P e e 2 £
K&

S0k (References)

Aubert B, Quilici S, 1984. Biological control of psyllid vectors of
greening disease in reunion island. International Organization of
Citrus Virologists Conference Proceedings. New Delhi. 118-123.

Bistline-East A, Hoddle MS, 2014. Chartocerus sp. (Hymenoptera:

Signiphoridae) and Pachyneuron crassiculme (Hymenoptera:



5 PR [ B mGk /N A A R B HL R I S

+ 1023 -

Pteromalidae) are obligate hyperparasitoids of Diaphorencyrtus
aligarhensis (Hymenoptera: Encyrtidae) and possibly Tamarixia
radiata (Hymenoptera: Eulophidae). Florida Entomologist, 97(2):
562-566.

Bistline-East A, Hoddle MS, 2016. Biology of Psyllaphycus
diaphorinae (Hymenoptera:Encyrtidae), a hyperparasitoid of
Diaphorencyrtus aligarhensis (Hymenoptera: Encyrtidae) and
Tamarixia radiata (Hymenoptera: Eulophidae). Annals of the
Entomological Society of America, 109(1): 22-28.

Bistline-East A, Pandey R, Kececi M, Hoddle MS, 2015. Host range
testing of Diaphorencyrtus aligarhensis (Hymenoptera:
Encyrtidae) for use in classical biological control of Diaphorina
citri (Hemiptera: Liviidae) in California. Journal of Economic
Entomology, 108(3): 940-950.

Bove JM, 2006. Huanglongbing: A destructive, newly-emerging,
century-old disease of citrus. Journal of Plant Pathology, 88(1):
7-317.

Catling HD, 1968. Distribution and biology of Diaphorina citri, the
insect vector of leaf mottling (greening) disease of citrus. FAO
Plant Protection Bulletin, 6(2): 187-192.

Catling HD, 1969. The influence of parasites and notes on the main
species envolved. African Entomology, 32(1): 209-223.

Chai ZQ, Liao QP, Zhu JQ, Wu W, 2008. Review of aphid
hyperparasitoids. Tropical Agricultural Technology, 31(3): 47-52.
[SRIERE, BURT, ARET, =46, 2008, 5 d i 27 2 B0 50 HE
L. Pl B, 31(3): 47-52.]

Chen GF, Qiu SZ, 2005. Huanglongbing occurrence and
management. Guangxi Horticulture, 16(1): 43. [FE504, RAA,
2005. MHEECERRYZA SR, TP Z, 16(1): 43.]

Chen J, 2017. HLB in Guangdong, China. Citrograph, 8(1): 34-38.

Chen XD, Gill TA, Ashfaq M, Pelz-Stelinski KS, Stelinsk LL, 2018.
Resistance to commonly used insecticides in Asian citrus psyllid:
Stability and relationship to gene expression. Journal of Applied
Entomology, 142(10): 967-977.

Chen XD, Gill TA, Pelz-Stelinski KS, Stelinski LL, 2017. Risk
assessment of various insecticides used for management of Asian
citrus psyllid, Diaphorina citri in Florida citrus, against honey
bee, Apis mellifera. Ecotoxicology, 26(3): 351-359.

Chien CC, 1995. The role of parasitoids in the pest management of
citrus psyllid. Research and Development of Citrus in Taiwan.
Taiwan. 245-261.

Chien CC, Chiu SC, Ku SC, 1989. Biological control of Diaphorina
citri in Taiwan. Fruits, 44 (7/8): 401-407.

Chu CC, Hoffmann M, Braswel WE, Pelz-Stelinski KS, 2019.
Genetic variation and potential coinfection of Wolbachia among

widespread Asian citrus psyllid (Diaphorina citri Kuwayama)

populations. Insect Science, 26(4): 671-682.

Della Vechia JF, de Andrade D, de Azevedo RG, da Costa FM, 2019.
Effects of insecticide and acaricide mixtures on Diaphorina citri
control. Revista Brasileira de Fruticultura, 41(1):1-7.

Etienne J, Aubert B, 1980. Biological control of psyllid vectors of
greening disease in reunion island. International Organization of
Citrus Virologists Conference Proceedings. Brazil. 118-121.

Fan GC, Liu B, Wu RJ, Li T, Cai ZJ, Ke C, 2009. Thirty years of
research on citrus Huanglongbing in China. Journal of Fujian
Agriculture, 24(2): 183-190. [JEE A, XU, Sanfd, 245, 3%
T, filod, 2009. T EAAGE RS 30 4. AREAOL AR,
24(2): 183-190.]

Gottwald TR, Graca JV, Bassanezi RB, 2007. Citrus huanglongbing:
The pathogen and its impact. Plant Health Progress, 1(1): 1-36.

Grafton-Cardwell EE, Stelinski LL, Stansly PA, 2013. Biology and
management of Asian citrus psyllid, vector of the huanglongbing
pathogens. Annual Review of Entomology, 58: 413-432.

Hall DG, 2008. Biological control of Diaphorina citri. Sonora
Maxico, 1(1): 1-7

Hall DG, Richardson ML, Ammar ED, Halbert SE, 2013. Asian
citrus psyllid, Diaphorina citri, vector of citrus huanglongbing
disease. Entomologia Experimentalis et Applicata, 146(2):
207-223.

Hayat M, 1979. Taxonomic notes on Indian Encyrtidae
(Hymenoptera: Chalcidoidea). Journal of Natural History, 13(3):
315-326.

Hoddle CD, Hoddle MS, Triapitsyn SV, 2013. Marietta leopardina
(Hymenoptera: Aphelinidae) and Aprostocetus (Aprostocetus) sp.
(Hymenoptera: Eulophidae) are obligate hyperparasitoids of
Tamarixia radiata (Eulophidae) and Diaphorencyrtus
aligarhensis (Hymenoptera: Encyrtidae). Florida Entomologist,
96(2): 643-646.

Hoddle MS, Pandey R, 2014. Host range testing of Tamarixia
radiata (Hymenoptera: Eulophidae) sourced from the Punjab of
Pakistan for classical biological control of Diaphorina citri
(Hemiptera: Liviidae: Euphyllurinae: Diaphorinini) in California.
Journal of Economic Entomology, 107(1): 125-136.

Hodkinson ID, White IM, 1981. The neotropical Psylloidea
(Homoptera: Insecta): An annotated check list. Journal of
Natural History, 15(3): 491-523.

Hoy MA, Nguyen R, Jeyaprakash A, 1999. Classical biological
control of Asian citrus psyllid. Citrus Industry, 80 (9): 20-22.

Hu W, Kuang F, Chun J, Lu ZJ, Li XT, Zhao QY, Zhong BL, Su HN,
Zhang ZX, Zhang N, 2019. Uptake of soil-applied thiamethoxam
in orange and its effect against Asian citrus psyllid in different

seasons. Pest Management Science, 75(5): 1339-1345.



- 1024 -

o B 3244 Chinese Journal of Applied Entomology 58 &

Jaenike J, 1978. On optimal oviposition behavior in phytophagous
insects. Theoretical Population Biology, 14(3): 350-356.

Kanga LHB, Eason J, Haseeb M, Qureshi J, Stansly P, 2016.
Monitoring for insecticide resistance in Asian citrus psyllid
(Hemiptera: Psyllidae) populations in Florida. Journal of
Economic Entomology, 109(2): 832-836.

Khan SZ, Arif MJ, Hoddle CD, Hoddle MS, 2014. Phenology of
Asian citrus psyllid (Hemiptera: Liviidae) and associated
parasitoids on two species of citrus, kinnow mandarin and sweet
orange, in Punjab Pakistan. Environmental Entomology, 43(5):
1145-1156.

Li H, Xie P, Liang GS, Han QX, 2018. Preferred oviposition sites of
the female of Asian citrus psyllid Diaphorina citri Kuwayama
(Hemiptera: Psyllidae) on Citrus reticulate cv. Shatangju.
Chinese Journal of Applied Entomology, 55(4): 608-614. [Zii,
G, sk, whREEE, 2018, WP AHARE A EUME B U DA
SIERALA T FREEEEIT T, BT R B2, 55(4): 608-614.]

Li YH, Zhou YT, Shen ZL, Qiu BL, 2017. Morphology and parasitic
behavior of Tamarixia radiata at different development stages.
Journal of South China Agricultural University, 38(6): 84-88.
[(Z2eh, JAPAESS, DRAHSR, DRSER], 2017 SEifl/NgEATR %
OB A A AT . AR R 2224, 38(6): 84-88.]

Lin SJ, Chia CT, 1972. A new Psyllaephagus Ashmead parasitizing
Diaphorina citri Kuwayama in Taiwan China. Quarterly Journal
of the Taiwan Museum, 32(1/2): 117-121.

Men Y], 2005. Problems and countermeasures in citrus pest control.
Guangxi Horticulture, 16(6): 26-27. [ 17744, 2005. Htz
B TP AR B RS R R 5. TR, 16(6): 26-27.]

Meyer JM, Hoy MA, 2007. Wblbachia-associated thelytoky in
Diaphorencyrtus aligarhensis (Hymenoptera: Encyrtidae), a
parasitoid of the Asian citrus psyllid. Florida Entomologist,
90(4): 776-779.

Milosavljevi¢ I, McCalla KA, Ratkowsky DA, Hoddle MS, 2019.
Effects of constant and fluctuating temperatures on development
rates and longevity of Diaphorencyrtus aligarhensis
(Hymenoptera: Encyrtidae). Journal of Economic Entomology,
81(5):1383-1389.

Milosavljevi¢ 1, Schal K, Hoddle C, Morgan D, Hoddle M, 2017.
Biocontrol program targets Asian citrus psyllid in California’s
urban areas. California Agriculture, 71(3): 169-177.

Mishchuk D, He X, Slupsky C, 2017. Detection of ‘Candidatus
Liberibacter’ infection in California citrus. Citrograph, 8(1):
52-55.

Myartzeva SN, Trjapitzin A, 1978. Aphidencyrtus diaphorinae
(Hymenoptera Encyrtidae) a parasite reared from Diaphorina
citri in Viet Nam. Bulletin de Zoologie Moscou, 8(1): 131-395.

Pelz-Stelinski KS, Brlansky RH, Ebert TA, Rogers ME, 2010.
Transmission parameters for Candidatus Liberibacter asiaticus
by Asian citrus psyllid (Hemiptera: Psyllidae). Journal of
Economic Entomology, 103(5): 1531-1541.

Prinsloo GL, 1985. Afrotropical Encyrtidae (Hymenoptera:
Chalcidoidea): New records and notes. Journal of Natural
History, 19(2): 227-284.

Qureshi JA, Stansly PA, 2007. Integrated approaches for managing
the Asian citrus psyllid Diaphorina citri (Homoptera: Psyllidae)
in Florida. Proc. Florida Sate Hort. Soc., 120(1): 110-115.

Ren SL, Guo CF, Ou D, Sang W, Ji QH, Qiu BL, 2018a.
Localization and infection dynamics of HLB bacteria in the
Asian citrus psyllid Diaphorina citri. Chinese Journal of Applied
Entomology, 55(4): 595-601. [fEFH, KK, BRik, 3L,
HHTE, EREA, 2018a. BRI HTENHREAEUA A 897370
RIRG s, N R HUA4R, 55(4): 595-601.]

Ren SL, Ou D, Zhang LH, Sang W, Ji QH, Qiu BL, 2018b. Effects
of different host plants on the development and reproduction of
the Asian citrus psyllid Diaphorina citri. Chinese Journal of
Applied Entomology, 55(4): 602-607. [{EZEHE, Bk, sKFIAT,
For, AT, BREA, 2018b. ANEAF EHYIXHIEG AR &
HMEHR M. N R 2R, 55(4): 602-607.]

Rohrig E, Shirk PD, Hall DG, Stansly PA, 2011. Larval development
of Diaphorencyrtus aligarhensis (Hymenoptera: Encyrtidae), an
endoparasitoid of Diaphorina citri (Hemiptera: Psyllidae).
Arthropod Biology, 104(1): 50-58.

Rohrig EA, Hall DG, Qureshi JA, Stansly PA, 2012. Field release in
Florida of Diaphorencyrtus aligarhensi (Hymenoptera:
Encyrtidae), an endoparasitoid of Diaphorina citri (Homoptera:
Psyllidae), from mainland China. Florida Entomologist, 95(2):
479-481.

Schooler SS, Barro PD, Ives AR, 2011. The potential for
hyperparasitism to compromise biological control: Why don’t
hyperparasitoids drive their primary parasitoid hosts extinct?
Biological Control, 58(3): 167-173.

Shaffe SA, Alam SM, Agarwal MM, 1975. Taxonomic Survey of
Encyrtid Parasites (Hymenoptera Encyrtidae) in India. Indian:
Aligarh Muslim University Publication, (Zoological Series).
77-96.

Skelley LH, Hoy MA, 2004. A synchronous rearing method for the
Asian citrus psyllid and its parasitoids in quarantine. Biological
Control, 29(1): 14-23.

Tang YQ, 1990. On the parasite complex of Diaphorina citri
Kuwayama (Homoptera: Psyllidae) in AsianPacific and other
areas. Proc. 4th International Asia Pacific Conf. on Citrus

Rehabilitation. Thailand. 240-245



5 PR [ B mGk /N A A R B HL R I S

+ 1025 -

Thompson JN, 1988. Evolutionary ecology of the relationship
between oviposition preference and performance of offspring in
phytophagous insects. Entomologia Experimentalis et Applicata,
47(1): 3-14.

Tian FJ, Mo XF, Rizvi SAH, Li CF, Zeng XN, 2018. Detection and
biochemical characterization of insecticide resistance in field
populations of Asian citrus psyllid in Guangdong of China.
Scientific Reports, 8(1): 1-11.

Tofangsazi N, Morales-Rodriguez A, Daugherty MP, Simmon GS,
Grafton-Cardwell EE, 2018. Residual toxicity of selected organic
insecticides to Diaphorina citri (Hemiptera: Liviidae) and
non-target effects on Tamarixia radiata (Hymenoptera:
Eulophidae) in California. Crop Protection, 108: 62—-70.

Vanaclocha P, Jones MM, Tansey JA, Monz6 C, Chen XL, Stansly
PA, 2019. Residual toxicity of insecticides used against the Asian
citrus psyllid and resistance management strategies with
thiamethoxam and abamectin. Journal of Pest Science, 92(2):
871-883.

Vankosky MA, Hoddle MS, 2019. Two parasitoids of Diaphorina
citri (Hemiptera: Liviidae) have shared, sage-specific preference
for host nymphs that does not impact pest mortality rates.

Florida Entomologist, 102(1): 49-58.

Wang N, Trivedi P, 2013. Citrus huanglongbing: A newly relevant
disease presents unprecedented challenges. Phytopathology,
103(7): 652-663.

Wang SQ, Xiao YL, Zhang HY, 2015. Studies of the past, current
and future potential distributions of Diaphorina citri Kuwayama
(Homoptera: Psyllidae) in China. Chinese Journal of Applied
Entomology, 52(5): 1140-1148. [{E3&8), ¥ =, K& T,
2015. Fe ARG A TS LIS 4 XA S o Br. R
247, 52(5): 1140-1148.]

Wang ZH, Li PL, Ge JQ, Zhang HN, Zhou JH, Huang J, 2019.
Surveying for parasitoid wasps of Diaphorina citri Kuwayama
and description of a new wasp specie. Chinese Journal of
Biological Control, 35(4): 504-516. [ EAT4L, ZEMetE, 47,
KT, JA AN, B, 2019, MHEARE AR A MK EE A K —
FRRCIER. PEAYIBRR, 35(4): 504-516.]

Waterston J, 1922. On the chalcidoid parasites of psyllids
(Hemiptera, Homoptera). Bulletin of Entomological Research,
13(1): 41-58.

Xie PH, Su CA, Lin ZG, 1989. Biological characteristics of Asian
citrus psyllid. Journal of Zhejiang Agricultural University, (2):
33-34. [HRE, 77917, PREE, 1989. MRS AREA:YF05R.
WA K247, 15(2): 198-202.]



