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£95°C» A4 : 10 (L:D)A100% RHT » AR TR ¥ (Tamarixia ra-
diata (Waterston))Z M A5 E BABNE o SR B oS AL ERMIRME LA
BANFE o BHATERRE 3% MHE—EHEREIR - XEAEHpEZ E4RE
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Parasitic Strategy, Morphology and Life History of
Tamarixia radiata (Hymenoptera : Eulophidae)

Ching-Chin Chien Department of Applied Zooogy. Taiwan Agricultural Research Institute. 189 Chungcheng Road. Wufeng, Taichung. Taiwan. R.0.C.

Yau—l Chll Department of Plant Pathology and Entomology. National Taiwan University. | Roosvelt Road. Sec. IV . Taipei. Taiwan. R.O.C.
Shill-Chih Kll Department of Applied Zoology, Taiwan Agricultural Research Institute. 189 Chungcheng Road, Wufeng, Taichung, Taiwan. R.0.C.
P PP 2

The morphology, life history, and population parameters of the arrhenotok-
ous Tamarixia radiata (Waterston) were studied at 25°C, 14:10 (L :D)
photoperiod, and 100% RH. The male was capable of multiple mating while 93 %
of females mated only once. The longevity and fecundity of the female were not
affected by the frequency of mating. The female was capable of killing
Diaphorina citri Kuwayama by parasitizing (80%) and host feeding (20%). The
peak of emergence was between 5 a.m. and 10 a.m. while that of oviposition and
host feeding was between 9 am. and 1 p.m. Although any instar nymph of D.
citri was suitable prey for T. radiata, the wasp significantly preferred to lay eggs
on the Sth-instar nymph, resulting in progeny with higher survival, fecundity,
female ratio, longevity, and larger body size. The wasp could discriminate the
parasitized hosts to avoid feeding on and superparasiting them. Its development
period from egg to adult was 11.4 days. The duration of egg, larval, prepupal,
and pupal stages averaged 1.9, 4.0, 0.6, and 4.9 days, respectively. When 40
psyllids were provided daily, the host-killing potential and actual host-killing
capability for a wasp was 525 and 513 psyllids, respectively. The longevity of
female and male wasp averaged 23.6 and 14.8 days, respectively. The female
progeny ratio was 0.76. The ratio of host feeding and oviposition was 0.26. The
intrinsic rate of increase, finite rate of increase, net reproductive rate, and mean
generation time was 0.3175 day’, 1.37 day’, 285 female eggs / female, 17.8 days,
respectively. T. radiata adaptive strategies of mating, host selection, oviposition,
host feeding and reproduction are also discussed.

Key words: Tamarixia radiata, life history, population parameter, parasitic
strategy, Diaphorina citri.

265 HHER B



o
il

SR/ NE (Tamarixia radiata (Wat-
erston) (LA N TR AH/Nig) , BE#HE (Hy-
menoptera) > /NEMEL (Chalcidoidea) » Hi
/MR (Eulophidae) o F¥EH REHPTE
H#74H (Waterston, 1922), 1924 K 1976 %
1989 3 AI#EENE (Husain and Nath, 1924)
RBEAREE . ek AA - BRE . e
v FEE BT (Tang, 1990) o

h/NEBHBEARZ: ( Diaphorina  citri
Kuwayama) (ML FREFBAZ) Z K - 19785F
HB Y EHEE (Reunion Is.) BB 1S L
#4555 (greening disease) Z EIE , HEIES]
EFEETRERS - RBZEDYE - &
BB E , KBEBRE » £YHERY
(Aubert and Quilici, 1984) o ZBEEFEA
Be . JEMRE . ENJE % H7E1983521987~1988
ESRMARERS R/, HREFEE
MEIRBBEEE, BRI MEILHE
B (RBEEER - R BT MEBE
WS BB ILR %) 2 BAT (38% > 1988; 8%
%, 1991; Chien et al., 1989; Gavarra and
Mercado 1989; Nurhadi, 1989; Xia, 1988) °

f/NEEFR R ZHRED  E194FS
#—% (Husain and Nath, 1924) « §REA
PR N TORE . AERRERNESHE
rEYE, HETRARE - FERM/INEZ
LyE, BRAERE . FEEE. BN

WA HERHEE 2 TR K -
MR &
HEEY

HEHMZKERARE ( Murraya paniculata
(L) Jack) » BEBGHREEFRFHE, FH
E R, ftHMARZBENREEANEE

REABWELECABAH BEBEREER
115 (Citrus limonia Osbeck)800%: » FEE
HET2008 ) HFEXBRBEARRBEA
A BEEFEIARBEFTH -
SRR

Kk : BH B LAFEA R HFTE
WMERBINZ ARG BREMERE, &
BENEFE » B0FEBABK2emE ER
B (ERE9.5em » Ed.5em) N> HERERRS
25°CZEN - HABINBLAE-EE "
e, BHELERZARTRBEANC
EREERER, FAREHNBEREERE
B, TEERE, HEABRTCShARA
o

i - AEFEEHIE A F ERERHN
WE A2 KRBER  BERER25°CERME
N, ER/NERERE > U LREA B
Loz ARBEEREHEEE - ARMER -
B/ TR

BABERFIMEEERERERL
BT EPBEEIBENTem A BERZ L
W, CHETEE  ABRBHLEERBAR
B O e A (E%3.5cm » H20cm)
A, FEUMHEDE > AR THLE D2cmiE
sz, BREEEKlem o FRAM
Heo/NBg%, BEERME(25°C XAH
14 : 10 (L : D), 85~95% RH)NETHE -
EEERABEEM AR MEEM/E
CHBBHEREEY G ; BEERPZREFE
Basa/N BB/ BRES) A8 24/
B RSB REREEPRL -
WEEABRZEE

B s RBERER  BHRELES
KEABREREREEBA LARER TR
NEE - HRARERESEGEZEMAKX
BEARBOCHER N ETHFIATEER
EEXARREL, XBZRFERTFLEY
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MEEZER, WEANUTZHESRAA
BEERBEBRERER - £FEHARBEE
W, BREAEBZASMA—EHEZ B 5
(Fd45cm > E32cm » H26cm) » I 7EFE B2 IS
KEFRANEHBEEZ100% - HANERE
B, BREETERBABEGREAEE
LREARZHEERN, BBALRZ EBANE
B o bRBEFREEXARE LERBZ KRS
RREEERERE (ER1.5em > B7ecm) A >
FREAL -

B/NEZRERRE

E25°CEBRT » BHERBERRE S
208 2 AR » ot Fh/I i i i 2 I 2/1N
FF(9~11 am.) - ABBEHRAE , S5 E
WeABRAMEERZERERER (508
/B BA B (108 / £) L - BEREHE
EMNERERPZEE. B RFEH
RFES CEREEEARKL, Mg
BEMRABSBEE4ENE , FEEZEE
W3R - BERBL » B3R/ &
ERECRERHE, MEREIABEEECRE
R EEEBHRBRERLZE B/
THMEE , £H19B78EH -

Sh & e S 2 BB £ 1 o £ 2 BE B A 3R
REPIE - TEFHELBBEME (Wid, B8
20X » BEFESX) P MR ERNE , BER
TR 2 E I BEMSE(Wild » #
H# 10X » B¥$F25X) EEEWild (MMS 335)
B2 {7458 (digital length-measuring sets)
CTHIZ - HIBYBRERERAEKTF
HEERBTHBELNHIZEI0% KOHB K24
N, MR EEER L, EXBEMETH
BBt HBEE , BEBRZRAEYHE
H A AR A R 8 » A Hoyer’s solution®t
B o
T/ e Y 0

At - BFEHIE R & E LR B R
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INETFE LRI  BREBRBBCZE
W BEM/NEZ A AR LR Z B E N
By Z LSRR R ML - BB BB 560E o

RE : 25°CEBT » 1EHh/N e 2w K
MR TEREERN , AR 1S5S
AA—HEEER, RABRETEHERATES
REZERE , £WM30ERE - BETERY
ZHERMEENEA LEEEENER
2, BHHES~9 am HHREVIELEATE
MELE  VNERGHERE  ESEMM
BYRBERYE , ABREETEERIECE
1k I EHE - ERTRRBZERINE
BEERNETLRARE , EREHHEZ
VI S B R e B BT o > e ey ~
S5H BRI IE10E 1 > 6~ 11 H BhEFHLfES &
W Roa/NRHR LA s R, FRAN S
AEIABERKEEN, SHSHEHRF20E
RGELBEBRZABEGE, RAERZ
HEFEIK - RBEZIEELFR, UHFR
MEHRESHEERRBEEREZTER
8 .

EON: 25°CERT » BEXREMESIA
BRAEER, THETERBEARS S
Z AR, BEM/INEZ EIN AR EE
P, RMB0EH - Mi/NEEE (venom) K
EHE , " BAAET, ~BEIEE
BT HRECHEE N HBARBE=2
Bhes s b M/NEINER, B2, BE
ZARBZHBEEY » £MB10~20EH ; F—
RETHBEMBET LS ABRELRS SER
L, ABLNREZHEE/ NG S/
B— EEEZhYBKEEE S FERE
EARGEE K BE, EE1097@8%HE
AREKEARE L, B2, BEARZEM/ &
ZEBWEE, HMI0EH - EIRZZHE
HEs am EERV/NEEHEREISERAEA
B Bz AR, H1EoH Bl ik



DN, R4/ o EOSERN/ g AE2HIgH
B, ZREBVNFRNZENE o £30E
e HENBHEZHEB 1M/ N BEAL
%, ETERBHATEHETET0ERES
ERESRCABNE, CHRIBREREBT
FRFEEIN B o HH30ERE -

WAEHFE : BEMNDNENEEF E (host
feeding) /77 » W5~ WEENRFZI R HELR B
%, BAEHRAEENRARER -

MRTERBEEESN  RRS=ER
HARET » MRS AREHEIE R
BIRZME1E RREFE R BIBIREL
EZ MRS o FE25°CERT » BR/NER
tERESRESOHETEERGER
WEas AmEGRETES:, BEMBIEC
Bik o BEAHERAR , BERAHEFE
cRBEBIPREFHEARLGLEAT -
NHSEER g e ENER TR
(R / 2+ 8) - HEMEERE -
BEHTFERPZRIFYE

REFE T EEEMERE (no choice test)
HAA S E RS (free choice test) 1 o 7E
95°C EBT » B1E28 It/ MRS A #
BRE  WESIHETERBE -EH
Tz R #2208 2 AR, &
HES - ZFAREBRLTI0EZ1IRABEK
B, HH/NEEI4/ME (9a.m.~1p.m.)
%, DHSBEEERZENEERNRE ST E
B o K 308E20HEHE -
HFFHBHM/NETRZERE - Mt
AN ENBREGIRE

25°CERT » HABHEARBE= B
s R A E S0E Z AREG, &it182
Bk s N, 24/NRF R BEROR TR »
BEREREFE AL EHEE
BELEERT CHSRETH/NENEY
BHREHCFESE  FABBZHESELT

EMo0ER - Hinsk AR NEB AR AREE
B H/NEEEA/N, GEHEN TR
FRIBREAST H BRSNS #5208
oA ENERER , SHuBEsERE -
HFITEHHIEERES BRFEERK
REHFEBEZRE

Mo-EFFEEETHAR - F25°CER
T, BEeAt R INEEE SR HETE
ABE LI 20808 C AR ) BEE
MEEIECBIE - DB BB ES BN
. ENE . WEAREGE . BOUKEBE -
HFhgsENE +INAKEE " HERL
KRZZE « BEEARBEAE —BFEINH — K&
WEFINGRER " « BFEERFAHESE
%o BMsEH -  HPHRAHEENL
{# (host feeding and oviposition ratio)f%2A
“EHNRHFER/ EHENE "FIHEZ .
WA EMmR

LASOfE #h /N i [l i v U 5 EC 4R B, B Ag
0ERFERBEABTER—ABREL  #
B » ERECHM/ NI IECE , FFEE
Pl H- RSB EENRES
o, THEHATEMETFREALRL,, &
BURFREMEE AR ERINE -

FFBirch(1948) & F Rk EBEEE N &t
FEARZHEE LI 820405 W », Rh/N&EZ IR

BNE-

B/ET R ERTE (BRI
i3

SUCERR T —b) « EB . 2Ot B
(reniform) » —Im Bl E B &, B—iwEIE
Bt E R (adhesive site) - K/AINBR
0.18£0.001 mm > %0.07+0.001 mm °

B EEERE o RBYBERFEIR
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BRI . =R 4R

a OO CHEEEE) b O CGEM) » #5E% (adhy FEE) ¢ BFEN (FHEHE) s d F—HBHE (FEE) e
E_@ms@d (HHEHE) f FZhNE; g FURHBZEE b BFECARBLERER AL ;1. 7
. W k. MR () S (R) L BERBNERBHMWZEE (hd) FTHERE) 5 m. HRERNERERT
BARZBZER (£)BHEEE(E) -

Plate 1. Growth stage of Tamarixia radiata

a. Egg (arrow) ; b. Close up view of egg, adhesive site (adh, arrow) ; c. Eggs superparasitized (ar-
row) ; d. The first instar larva (arrow);e. The second instar larva (arrow);f The third instar
larva ; g. Development of the fourth instar larva ; h. Mummified body of host psyllid and the emergency hole
of wasp ; i. Prepupa ; j. Pupa ; k. Muture pupa (L, £; R, 4 ) ;1. Adult female fed on honeydew (hd, arrow)
excreded by psyllid ; m. Psyllid killed by host feeding (L, ventral; R, dorsal).
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YRMEER , RETHEE, A&z
Eo, BVEREEXRFEZIRESMNAEZ
#o HhREES S BSEBN, HiE
MeBBEERKRESR , NTTUEX/EE
MR S R, BEREE , SEBHN
1.54+0.02) ZHEE R (logy = —1.4140 +
0.1188x, R?=0.9993) N & DyartiHl (Dyar,
1890) - FH—EHB My FriE - [HEBEX
B2 RKNFRIF(F— - Z) o

BB (BRI —d) - BEH. &
&, BEEEL, BEXBANESITFRARY
o #85%0.28 mm > H0.11 mm » KZEE6.6 um
v E4.7 ym o

BB (BRI —e) - BEH . £
t, BENEY , BEBAREYES - 8
$£0.39 mm > E0.21 mm - KFEFE115 um-
H8.6 um °

BB (BRI —f) - 8B . £
s BAREYESC, ik ERER

- TEMIRYHIZHIEECREE

¥ (spindle like with acute tail) - #50.61
mm » H0.38 mm > K#¥EKE16.0 um- E12.3
pm °

BB (BRI —g) : #8EH. &
&, BRARAMAERE , BEE . EREK
B (elliptical with acute tail) » {H—f&#E A
TR, BAMRAENE - #K1.02 mm- B
0.54 mm s> N3EK18.9 ym > E15.5 ym °

RiME (B[ —i) - BALOt, BR1.26
+0.02 mm > ¥0.544+0.007 mm °

i (B 1 —j) - BEa . HIREHR
o 5 1.264£0.007 mm> E0.57+0.007
mm °

B (BAR T —1) - M, BBEA, WIRA
B, B ERE-ZENENRES IR
BoLF > #BE1.12 mm > H0.36 mm ° I B
B HIRAE, EEERE %%k 8
TEHREZSRIGRES . BEETREERE
, #5103 mm > 50.33 mm °

Table 1. Body size (x+ SEM) of various instars of Tamarixia radiata

Instar n Head width (mm) Body length (nm) Body width (mm)
First 10 0.06+0.00 0.28+0.01 0.11£0.01
Second 20 0.09£0.00 0.39£0.08 0.21£0.03
Third 40 0.1440.01 0.611+0.01 0.38+£0.01
Early 16 - 0.53£0.01 0.33£0.01
Late 16 - 0.69£0.01 0.42+0.01
Fourth 100 0.22+0.01 1.02+0.02 0.54+0.01
Early 19 — 0.73+0.02 0.47x0.01
Late 30 — 1.14£0.02 0.59+0.01
R-— REWINEDIZHHABRZTE BEEA

Table 2. Mandible length and width of various
instars of Tamarixia radiata

Mandible ( x+SEM )

Instar n Length (ym)  Width (um)
First 10 6.610.3 4.710.3
Second 10 11.5+04 8.61+0.2
Third 10 16.0+0.3 12.3+£0.3
Fourth 20 18.9+0.2 15.56+0.2

TalHEEARBEEEE RERESAE
o MBI ER SRR T REERGE
HEEZR (BEWL=2015, df=41; FIEEL
—0.388, df=6) o 7£ 3 1% LR/NgE— 4K, AD
BB EERSBARFT11.4K - RIS
1.9K ; $BS4.0K, B—EF MRS EZ

EEMNEZTRE . LR R EFAERR 270



BEHLE1.0, 1.0, 0.9K1.1K ; ATEARKO0.6
AEBEHE4 IR (KRZE) - HZBILER
94 % » 4 E IR IR AR R 99804 %6 (R
=)o By BB BERLIRENR , AF
FARBESBEmZWESGM, BEOSER
FFEBERRFFBRER] - - FFE
BB, NEHEFERTEERE
(BAR 1 —1) o B/NEE—EE =l HBIN
BREY, FERBINEE, RELEF -
HEBRBEEEFENEBHSIE, FEFEIE
o WIS BR BRI, RTINEE, I

= mEWBSANC BT ENREEE

BEFEARRBERE , EREE 2N (ER
[ —g)» Mikl/NEERLBANBAERZRIZRE
T, HA S E R RE R S EERER B
& L (BAR | —h) - FERERSBE ETE)
ZEBHEANE (BRI -1 FRER
iR (B T —j) - PMLFT > SR, KB
IR BRI S i B (BR T —k) -
/) e Y R

At Fh/NEE B E AR BUEITE
HERBER I EER—ESN 0.5 mm
ZEREL (B —h) - AEEEZE 4 am.

Table 3. Duration and survival rate of various developmental stages of Tamarixia radiata

Stage Duration ( days) % Survival
n x+SEM n x+SEM

Egg 78 1.940.01 50 94+2
Larva 50 4.01+0.01 46 99+1

First instar 7 1.0£0.01 - -

Second instar 49 1.0+0.02 - -

Third instar 41 0.9£0.02 - -

Fourth instar 35 1.110.03 - -
Prepupa 27 0.6£0.05 - -
Pupa 19 4.9+0.10 44 94+2
Egg to adult 28 11.4£0.10 44 8813

emergence (%)

Parasitoid

Time of day (hours)

E— Z=EME—ERZEREL -

Fig. 1. Adult emergence of Tamarixia radiata at the time of day.
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Z4 pm.ZHE, HBUEFL 5 amF 10 a.
mo B7 amE8 amBESEE—) -
AR 5/ - ARGt
HEM 0.8

RE : M/NBEACERNTRE - RER
R EE A AS Y, BRI RAIE
HEHNEEN68LTH (6~1578 > n=30
), My EARE  BRE
33438 (13~73% > n=30) - 93% MEE—
SEZTRIR, AUBEEIHER ;s B41%
M — 4 R EIR » ARIBELEL 2B EE (n
=15) o T EHE— £ % RTE -

EO : HRMLER T RLERTANT
EI, ENRHEEEEASRETL - 5B
KA AZE 825, AIREH 51800, HARE
REfB 4 E N e ek A EE T o EEDEEE 61
+8% (9~175% » n=30) - FEEIFIZE%
HAKE, FEFERALEHE , 4~
BEFFIREED - KREBHM/NENEEF
FABLBL BRBAZARGTRIEKLE
g~ REILLE » MIEEARBE= ENR

Egg laid or host
killed by feeding
(No./ % /4h)

N

]

..........

BRAREBRCBBEHER2129Kk55K -
BEBHRINEE— . ETREGY AL
ERGFECABEIRES L, AIFRE
R/ NEN B TRRNERGZEER, BE
KRZANEITR /N e BRI EHE - M/ NEF 4L
ARBHRBETHNFE o I —mERL
FE K Z&F5 £ 18 T g R 6 A E 2 M FR BE ([ AR
[—a) BYENRABRERCE W 2
RBASE - —Bf/NEE1ERIE & EE
EEN, BEEFEEERER, THR1E
R ZF5 5 A ofE B 2 7E R /) e IR O BE
EEARRZE BEEREMSES (ER T —c)
o MM ERFERINERAIMLEE—hya
BB EE 8RR AlEF1E, At
BHEEEER1.1240.04 mm- E0.35+
0.01 mm > H¥HEE1.04+0.03 mm 0.33
+0.01 mm > BETFEERELZEZRMR
Ft=0.0888> df=16 > Et=0.2879 > df
=16 B Et=0.3426> df=15> Et=0.0701
vdf=15) o EIIRZIFES am.E5 p.m. s M9
amZEl pmBHEFEHED) - HERE

Egg laid

Host killed
by feeding

€.,
oooo

two—day old

E= SRR E—BRZERRRARL -

three —day old
Time of day (hours)

Fig. 2. Trends of oviposition and host feeding of Tamarixia radiata at the time of day.
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HR70% 2 HEFHEBF EREERRLZ
B, FEEHEFEENEBMR(n=30) -

RAZFE : M/ EALRERREAREM
DI EBMEES 4 53 R I E FOR
ABEE, BUORELBRENAARE
W MEIRRRAFERR - BENER
B TS B SRR R R, HABIEER
REAEHYE , BEREXARBRELRRIE

C (BRI —m) - fEEEXRRAFENT2+
of) (8~42% » n=30) » M/NEZIMAFERE
B ZR5 am. 25 pm.(BZ) -

Mk RERBEEES - AREEHE
SXRBER BAM/NEHBERTE
ERBIRR BREEREE—-ERBINS K
CEREREMN, KR Ea . ENERREA
BEFBYREZER - BFRZHEELESH

M FEHBERETATRRYEFCEENEREFEIR

Table 4. Reproductive and host feeding capabilities of female Tamarixia radiata at different

mating frequencies

Mating Total Sex ratio Longevity ( days) Host killed
frequency eggs laid (2/2+3) Female Male by feeding
0 209+ 14a 0b 184+1.1a .z 73t4a
1 228+12a 0.7410.01a 21.0+£1.0a s 58+ 4a
>1 215+ 20a 0.774+0.01a 18.0+1.7a 11.6+1.0 60+5a

Means ( x+SEM ) in each column followed by the same letter are not significantly

different at 5% level by LSD.

100 ssscsscesssatesssnacensscssnstesne ..___‘
— Without mating )

- - Mating once

--- Mating=once

50 1

Surival rate (%)

(No./ £ /day)

Egg laid

---------

Sex ratio
(2/%+8)

0 5 10 15 20 25
Age of female (days)

B= =W BEgRETIIRRERSERZEE
& EPERFAMEL -

Fig. 3. Daily survival rate, fecundity and sex ratio of
female Tamarixia radiata at different mating
frequencies.
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B0 0.74520.77 » B 52 B M 1 R HE 22 M 1
B, MRBIRZMEREL—EFETZR
Wons , B EBEEREE-EREINE XK
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Table 5. Preference of Tamarixia radiata on various instars of Diaphorina citri

Instar of No choice test Free choice test
psyllid Total eggs Host killed Total eggs Host killed
laid by feeding laid by feeding
1st Oc 0.6+0.16b 0b 0.310.13a
2nd Oc 1.0i0.13ab 0b 0.3£0.09a
3rd 0.3x0.11c 1.6+0.16a Ob 0.6+0.18a
4th 2.5+0.36b 1.6+0.24a 0.7+0.16b 0.6+0.20a
5th 3.94£0.49a 1.0£0.15b 3.4+0.47a 0.2+0.11a

Means ( x+SEM ) in each column followed by the same letter are not significantly

different at 5% level by LSD.

FA SEHUNRERBFRCEEERIELIVE

Table 6. Influence of Diphorina citri instar on the survival and sex ratio of Tamarixia radiata

progenies
Instar of % Survival Sex ratio
psyllid Egg—larva Pupa Egg—adult (9/82+8)
n x+SEM n x+SEM n x+SEM n x+SEM
3rd 6 33+21b 2 100+ 0a 6 33+ 21b 2 Oc
4th 76 91 3a 69 78+5a 76 71+ ba 54  0.16+0.05b
5th 122 93+ 2a 114 91+3a 122 85+ 3a 104 0.67x£0.05a

Means in each column followed by the same letter are not significantly different at 5% level

by LSD.

Bl E . A REFERE 274



Ft BTN BTFAIERC) ERERREFGLVE
Table 7. Influence of Diphorina citri instar on size, fecundity, and longevity of Tamarixia
radiata progenies

Instar of psyllid used

Item n 4th 5th
Female ( mm)
Length 12 0.91£0.01b 1.12+0.03a
Width 12 0.30£0.004b 0.36+0.01a
Male ( mm )
Length 12 0.86+0.01b 1.03£0.02a
Width 12 0.30+0.004b 0.33£0.01a
Total eggs laid 5 120+ 14b 215+ 20a
Longevity ( days)
Female 5 14.4+1.0b 18.0+1.7a
Male 5 7.2+1.0b 11.6x+1.0a

Means (x+SEM) in each row followed by the same letter are not significantly
different at 5% level by t test.

R\ FEREFHTERBEERE HRFIRIRFILNZEE
Table 8. Influence of Diaphorina citri density on the reproductive, host feeding , and
host-killing capability of Tamarixia radiata

No. psyllids provided / day

Item 20 40
Longevity ( days)

Female 18.0£1.7Ba 23.610.8Aa

Male 11.6£1.0Bb 14.8+0.8Ab
Oviposition period ( days ) 17.4+£2.0B 23.2+0.8A
Total eggs laid (E) 215+ 20B 434+ 39A
Ratio of female progeny 0.771£0.01A 0.76 £0.01A
Host killed by feeding ( F) 60+5B 91+7A
Host feeding and oviposition ratio 0.31+0.03A 0.26 +£0.03A
Potential of host-killing ( E+F ) 276+ 24B 525+ 44A
Actual host-killing capability (E+F—S—C) 245+ 23B 513+ 43A
Percentage of superparasitism 10.4+1.3B 1.1+0.2A

S: No. superparasitized, C: No. prey parasitized and fed.

Means (x+SEM ) within each row followed by the same uppercase letter are not
significantly different at 5% level by t test. Means ( xxSEM) within each column
followed by the same lowercase letter are not significantly different at 5% level by t
test.
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B E1408 2855 MEMEON /1 , T HREE Havron et al. (1987)%2 7= Bl 2 M1 T M
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Fig. 4. Daily reproductive and host feeding capabili- Fig. 5. Daily reproductive and host feeding capabili-
ties (X+=SEM) of Tamarixia radiata provided ties (x+SEM) of Tamarixia radiata provided
with 20 Diaphorina citri nymphs per day. with 40 Diaphorina citri nymphs per day.

Fh BBENRERIBREORETTFREPEREEZVE
Table 9. Influence of time lag on the coefficient of correlation (r) between daily host
feeding and oviposition

Time lag 20 psyllids / day 40 psyllids / day
( days) n r n r
0 90 0.5385™** 113 0.3162**
1 85 0.3742** 108 0.1000
2 80 0.2236* 103 0.0000
3 75 0.2236 98 0.1414

* : Significant at 0.5% leveal; ** : Significant at 1% leveal.

HREEECEBRUEER, BEHREMBE R gramma) EEE— (brood) FHEED B 1M
HHBi#E - HtGauld and Barry (1988)7% 9N HIEEREm MR A, A MR B
BHE G AR EE R (siblings) FIZRHE - FIEER R EE 2175 - Hamilton (1967)78
R (gregarious) Z R RINE (Tricho- FRHENRRR T, HEEFEET ST
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Table 10. Influence of Diaphorina citri density on the population parameters of Tamarixia radiata

No. psyllids provided / day

Parameter 20 40
Intrinsic rate of increase (day’) r 0.3077 0.3175
Finite rate of increase ( day™) yl 1.3603 1.3736
Net reproductive rate R, 140 285
( female eggs/ % )
Mean generation time ( days ) T 16.05 17.8
1007 30 0.5362+0.0200x, R*=0.7469, df=112) #&
B FEMETRIRAEEEIFEE  EEHE
F13KRBZE IR, KA E
501 10 0.9~1.0fE (= 0.4750+0.0262x, R*=0.6712,
= ; df=103)(E=) » BR1KRAKRE » BRI BERE/IN
1), i el BB R IR 2R
£ o~ i Fo B BR T B R/ B Bt R R R
R U S 5 T4 1 1 2 B 2 1 I A i
. >y P TR B RITRAES) (— 44
» g AL 28K » RERER) HEREMEEL 2R
T BTN ERY FRENRERFREEH
I \ R 2 BT -
. T 10 20 30 0 B R
Age (days)

BAX FARFEIBERTEREZBEEE) %
5 (m,) RIFHEIEE (vi=Lm,)

Fig. 6. Age-specific survival rate(l,), fecundity rate
(m,) and distribution of net maternity value
(vi=lm,) of Tamarixia radiata at different
Diaphorina citri densities. A: 20 hosts provided
daily, B: 40 hosts provided daily.
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