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The development and reproduction of Haptoncus luteolus
on three different diets

LIANG Xiao-Yi HUANG Qing’~ ZHAO Peng CAI Wan-Lun
HUA Hong-Xia ZHAO Jing

(College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract [Objectives] To develop an artificial feeding technology for Haptoncus luteolus, an important pollinator of
cotton and annonaceous crops, in order will facilitate exploiting the pollination services of this species and assess its
vulnerability to transgenic Bt cotton. [Methods] The growth, development of newly hatched larvae and adult fecundity of H.
luteolus reared on artificial feed, rape pollen or luffa flower were measured and compared. [Results] Survival curves of H.
luteolus on these three diets were essentially the same. Compared to those fed on rape pollen and luffa flower, H. luteolus
reared on artificial feed had a shorter larval period and longer pupal period. The cumulative number of eggs laid over 20 days
by females reared on the artificial feed was higher than that of females reared on the other two diets. Females reared on
artificial feed also maintained higher fecundity for longer than those reared on the other foods. [Conclusion] With the
exception of higher fecundity, the biological characteristics of H. luteolus reared on artificial feed are essentially the same as
when these insects are reared on luffa flower. Using this artificial feed and related artificial breeding technology could allow
the long-term and large-scale feeding H. luteolus under laboratory conditions.
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¥3#& 2/ Haptoncus luteolus Erichson J&—
BT 32 43 A0 T3 A 7 i X 9 17 AL SR 52
AR 3 (Kirejtshuk and Pakaluk, 1996 ). 7£ [
Gh, Mg R MR AR SRR
AL, ZE AT DUTE TR MUK B K R bR AR
( Audisio et al., 1990; Ciampolini and Maiulini,
1991; Potter et al., 2013 ); 1M Nedel 1 Pena
(1994 ) M Hiz B A7 5% B2 T 0 7 7 BORHE ) 1 1%
SR R L R A HAE B R A % % Apis
mellifera ligustica Fl— &g il 48 i 5 v 27 J5 (1)
P4 ( Atkinson and Ellis, 2011; Krishnan et al.,
2015 ). FEEWN, thEEREH FZ0E8 N OHE R
(RATFAE, 1998 ) A RAEFHE B (BREEBAESE,
2011), [FIE oA 2 R UV S AR AL R U 3 L %
MrE B HRE (22564, 1981; Li and Huang,
2009 ),

X R R T RE R AE Y AR RS
SEESY, R PR R R TR TE AR AE b S e I
JEMCAEIRE, HAE22)N | BRI A% B3 o
A, $ TR R R R T S Rk R
[] I 8 PN I T 22 AR 3R RGEAEST 1 IR | 148
oK SO A K R T s (B g,
2014a; PSR, 2004b; P, 2007 ),
F 1996 4F ik AL FRAE LK, 2016 4F3 [ Fife %
FEEY) - e A e AR AL Y TR L 28 5 AR AL
FIA I FRAY 95% (ISAAA, 2016), #EILRHTH
FiAEFRIEN Bt & AT SR 1Y s i e 4
PR HIMRZ 2P M B EE NS, RN R
F e T AE S R n EE 2, nl DUFH HAE i
FE A AL L 2 ETEM i HE R A Y o Chen %%
(2011 ) 38 33 A4 1] W9 245 & H ) 8 £ & R
CrylAc/ CpTI XU i A6 X A 25 Fe H TG 4 T 52 il
POE Tl DN R T R S W S A KCIE SN
TARRPRITE, DAt R ry AUk, B H AR
&R N TR B 58 A B =

KT 5% e R U N T DR A & Al 3R
TPk marsT, ENIMRGEM XK Z . Peng
Williams (1990 ) LARIEERE PG ZLA R PG g 55
iy FE NS BCH B ERL, AT LU T4 B
#&% 2 H Carpophilus hemipterus Linnaeus 7& N 1Y

Z/0 9 Fi g BB RFE U N TR 3% o 8 AR KURITET
R (1997 ) DLEKPE A 2 B TR B2 1
P T E BRI E NS N TR A MEE R
H A ST , AR SCHEL A e R REF A TRk
14) J T 410 B 8 B P i AR 2 2T e e I, %
T 2 FhRER R TR g TR R R
TE 2 FIARE K 22 AL i A B g 240,
DIHIT & s 0 4 2 8 BN TR R oG =
LGB =59 N

1 #MR5ERZE

1.1 ik iE
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KRR AE RS H 7 B2 9 2 e 77 1105
PEATAE 3 FhiRDEL L BRI 3R 505, A i e A 5
S IAETRE( 27£0.5) °C, G AW 141 : 10D,
MEEER T5% 00 s FR A h kA T o

1.2 H#iREE

S LRER TN AR | YR AR RN 22 TRAE X
Fieg R A K & A A 152 o N T AR 5L
TEER R R RO Y , 15 BB E 50% 05
(I A DU AR AE R A BR AR ), IASE
& T BB kB (R % £ Saccharomyces
cerevisiae, W4 F ZHEERE AR A FRA W] ) 5 7857
WA, THEETFABE24 hs, A 4 °Cik
R B feky (e A DU AR A YR
HARAFE) AR A EER IS, A 30%
B ZE AR AT SIS AL B, T 4 °CUKFd
2 M s BB R 22 NHEAEAE R FARTARE, A
4 °CokF TR b2 o
1.3 WAFFE
1.3.1 FRAERRECAONRE NP A e i R
BeXt e, AR — 2R EZ) 0.2 cm [1Y7H
MREAEAR R SR I ( =6 cm ), WEAEAR B3 —
JZUEAR . WA R R g e o e S, R
JRZ4EH Y Parafilm B T E (2 cmx2 cm ) MUl
P& 0.5 cm BWAREME A RIRA 7 DR E, JHTE
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HOCE o 22 AR ARDRRA S A (7 LA b ] B B
BEHE, MR BB 22 AL I B I ™
O o N T ARDF RIS ALK B B 1L 4 KA 10 mg,
22 AR B MLAE KA 1 2 o 55K FH W 2 il
A HE T, [FBHICHC Parafilm $ 10 fR i 22 AL
oA A
132 HHEFRULERE EHKEN 6 cm Y
SRR SN PR SR R, 855 MR A — 24
0.2 cm MYEVRIEAEAR , FE— 2840, ZEE
— e BT A N TR B S AL R B U8 4R
(2 emx2 cm) FREFRMAE, 22 )8 EAZAE
AR AL AR L o FRICRI I &)y e i) ek 55 10 % 22
JNAE EECE, BRI 10 3k, 3EFRILEE BdLAT 10 4>
INLLLES, S20Fn9 SR LA Parafilm & 1
H, Byikgh diki, frgh K =2 3 15 B A
L IR AREL 22 AL N A TR 0.5 e 1R
15% TR IR FRIL ( p=6 cm ), LIfEE#E)
WS A b, BRI LA 10 S/NLE
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15 BESHAE

RN T 2200 0r)5 , ] Tukey 28 LU#L
SrHT 3 PR 37 B SR R R A% A i A s ]
2257 o WAL AR 48 S AR R e 5 e AT T 25 00

Mo B HUHT I A A7 it 2 40 AR - Kaplan-Meier
procedure F1 log-rank test 47 HLA ., AR AL PR AY
Fies B I 20 H phEpsf ™ O 3) F o 28 D
T3 2203 itk AT e

2 HR5SH

21 3 FANAETHEERRBIHIE SR
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THREE R, AR R WL YRR TE 3
PR AR K & B IR P . DI T AR
T SRAE R RN 22 JIAC KR 57 B 400 9% 20 H 28 i 1 iy 40
) B B AE T 2R3 1 80.36% .83.65% K11 83.50%.
it Kaplan-Meier A= A753H7 HEAL 3 b 2 A oy
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Fig. 1 Survival rate of Haptoncus luteolus
fed on different diets

22 3 MEANLETHREEFRNBANEYF
FHIELL R

BRI  Eat Hed— SR A A
AR EAE A B, 3 T e o] 5 i) i e At i 44
Ve R TG 3 2 S TN ME UK ERAR IRy 22
JRAE T FR> N AR SR>l AE i 1) 37, H. =%
ZIHZEREE (F,=18.54, P=0.000), 3 Fhix
BHE RN B BT T B 25 5, AT AR



24 RGN LLAE: AR ER R A R Gl b A K 1 B A ) LA - 403 -

Fz1 3HEARNAFNBEEFREITTRASMERS (D
Table 1 Development duration of Haptoncus luteolus reared on three diets for each stage in pre-adult period (d)

Kabi (d)

AP Treatments

Developmental duration (d) AT Ak Artificial feed = AEH Rape pollen #2 J4£ Luffa flower
2 i Larvae period 2.26+0.02b 3.25+0.03a 3.30+0.03a
THUH ] Pre-pupa period 3.03+0.02b 3.15+0.03a 3.02+0.04b
5] Pupa period 2.99:0.03a 2.1240.03b 2.1420.04b

RPEHE PR 22, [AATEE SR A ARG FRERIRE Tukey K405 2253 0% (P<0.05), K2 [,
Data are mean +SE, and followed by the same lowercase letters in the same line are not significantly different based on a
Tukey HSD post hoc test (P < 0.05) between three treatments. The same as Table 2.

&2 3 MARHAFEERE RN REMFRHFELR
Table 2 Adult biological traits of Haptoncus luteolus reared on three diets

. 4b 38 Treatments
ZH P51 —
Parameters Sex N T THRAE R 22 JRAE
Artificial feed Rape pollen Luffa flower
, 3 0.79+0.04a 0.78+0.03a 0.85+0.04a
AFE (mg) Body weight (mg + SE)
Q 0.89+0.05b 0.69+0.04c 1.03+0.03a
3 2.60+0.04a 2.64+0.02a 2.67+0.02a
&+ (mm ) Body length (mm + SE)
Q 2.59+0.03a 2.51+0.02a 2.55+0.03a
FEATH (d) Pre-oviposition period (d) 2.80+0.20a 3.30+0.33a 3.20+0.25a
FAMEFE G (20 d) Eggs per female (in 20 days) 89.60+17.02a 20.20+4.25¢ 36.90+2.15b
B %% (20 d ) Hatching rate (in 20 days) 93.60+1.55a 76.35+5.59b 94.28+1.79a

IRE M 20 d B 0P B S T AE
H22 JNACKR ML), 22 JICAE PR ) B ™ B v 1
TMSEAER ) (Fu07=12.60, P=0.000). [RIMF, i
SEAE K53 ] WL T D 7 A 4 0 25 AR T N DR A 22
JIAETRIME ) (Fp07=9.32, P=0.001 ),

I WK H A 3 b AL B 20 d N H P
=gl AT L B, N [R] A B A e A [ s
) AR 7P B e 2 )G i 25 5 (Fs6s,152.63=4.03,
P=0.01); 22 AL Ab B A A [R] R BRI A7AE
F 25 (Flo.80=6.16, P=0.000), fiHE WAt
PP TC I 3 25 5 E AT 4-10 d NI B R I
W5, TSR A BN 22 A6 A0 B f B = B
SRR S TN Tk b 35 S H 347 O
AR R KO o NSNS, A T AR
ALFRG PR DR RS 3. 8. 9. 15, 16, 17,
19 A5 20 KT 540 BE (35 P<0.05 ),
FLUR B F 35 7= B R L 2,

- - AT 1A%} Artificial feed
105 . ... 7H3E4EH Rape pollen
—— 22 J\1E Luffa flower

0 2 4 6 8 10 12 14 16 18 20
1l (d) Time (3

2 BERTEANNREERRMAY~NEEHE
Fig. 2 Each day’s egg-mass in single female of
Haptoncus luteolus reared on three diets
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PR A TE 22 JTAE AT e s TEAR IR AR
R, 22 WAL SR B M e ke B R SRt . PRI IE
ABIF 5k B2z KA AL 34 S P Ap N T AR A
IRTFF BN

H TR EE R H R a2 145 d K22
f(Z5e4, 1981), AE P GETT TR 20 d
N B0 8 o A 3 iR ] % A 2
IRy R A IR e T S o Y S|
80% LA b, (E T ARDRIE 77 A AL 20 d A B
FRENRAE 89.60 KAy, i T 22)IAE (36.90
B ) FMERAER Y (2020 %), FAN, LERT
TESS 4-10 RIS, TS AEk Fl22 4L
) S AT 8 2 P ™ D R B A R R TN T AR
BMRFRARA R R ) B [N, TSR A
F RIS AR e L B AL SR AR X AR . 5340, A
TSR A R R ARG ME D) B B2, KRRk 22
JRACTAR A8 PRI XE DA DR AE T 035 S 3R AR PR R
T YHH SR A6 473 1] 5 1) A 2 2 HHY MR g o 7 B 5 0 B9
WAL, HAEM AR, BRI, PRI 7
TEA R B H DR N o BC il A T ARDEHA 2 Ff
BT e AT Ry, 7R R WL, B
FEAAXT AR . PRI, ASBFSE A i N T ARDERAE 1 e
KEE )R RS E EA BRI, A 2017
4 8 AMEE R A REREZ S, ENTEARAD
7o H [E) R A IE LT 2Rz N T S A
BwREP RS, @i 30 8, IEAMR I AT
rpeba] DL 2R SRR R R H .

EEEFRIE R 10 AR, KiggER
Al Epuraeinae, #% & H WA} Nitidulinae, 7%
#% B B R} Carpophilinae il Meligethinae ¥4 H A
A 548 2T P, e AR AR R R TR AE N
#% FE W J& Epuraea. Mystrops il Haptoncognathus
% ) i 2 WA e B8 e A &)y R 8 7 A ) A6 2
HREIER . EE AL (Dasgupta et al.,
2018 ), X4 BB R TR AE e EHE Y[R A
ol Z PR R RO AE AR TEER R R
H VIR AIBEAERE AR AR A BT I8 (0 558 25 )
FEYI A2 L34 0] D& IR 2 Fh 5 2 A% 48 1% T B
( Lachance et al., 2001 ), EEREXEEE B /EH
R B K TEAENT . AL SF Y s &) R R

It WA EE R W AE N 2 85 BB R R A ]
HEEMOLEERAKR (Audisio et al., 1990;
Ciampolini and Maiulini, 1991 ), 7K A& B
ZEHBERESE . R, BRIl i B %) 6
EHRRREAHEART/EH (Nout and
Bartelt, 1998), A idh i 4x 2 160 i T LIAE
WA R R W 5 R Y A e 5 i

(Barteltetal., 1994; James etal., 1998 ), 454
Ph b = ST DA, BERETE i 5 2 T 4y g
BEE TR | ol R 25y T B A SR
I, ABFFE S A BERE A N T RS 5 A 55 2
HCE I e s R i B AE T

AR AE T A A R N TPk [l s, 2%

T TR} A A R e ) 5% s o dE A
Ar AR e e 2= 2 B, HhiEg e 1 =2 BN AE AL
AR DL e sE B R R T X —
SEB IR AT 2T Pk, FRATHE W A ) S rp 22 TR
Parafilm f5 el il (09 A 0] EERD P DB 2, DR} B
FEUAE Parafilm JEErb[E], 11 DU JE 47 & 09 2% B At
HEgE, 2 AURIRE I, 90%Lh LA B = 1
ZRIAREE b, OR M A T O EE R T AR
M s B H 2 I 3 d 2247, DIILTZE N T
Rh R R ACKE S B ) o (E G SRR Ak A 5%
ZE A, FEN AR I AR R e — A 2%
B ZE ., i, AR kiR A
AR R AR R R SR D5, AR R T R N
AR SR ROR SR AL FLR , DU I AR 5 2
1) % INAHOCHIFSE .
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