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Genetic Quality Control in Mass-Reared Melon Flies

Takahisa Miyatake
(Department of Ecosystem Conservation)

Quality control in mass-reared melon flies, Bactrocera cucurbitae, after eradica-
tion is discussed, based on the results of artificial selection experiments. First, a
brief history of quality control in mass-rearing of insects is described. In practical
mass- rearing of melon fly, many traits have already been differentiated between
mass-reared and wild flies. These differing traits are reviewed and the factors which
caused these differences are considered. It was considered that the differences
between wild and mass-reared melon flies depended on the selection pressures from
the mass-rearing method. Next, the results of several artificial selection experi-
ments using the melon fly are reviewed. Finally, consideration is given to some
correlated responses to artificial selection in mass-rearing. Longevity that is cor-
related to early fecundity was successfully controlled by artificial selection for
reproduction in the mass-rearing system. On the basis of these results, an improved
method for quality control in mass-reared melon fly with considerations for quantita-

tive genetics is discussed.
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Fig. 1
bitae.

Fig. 2 The mass-rearing facility of the melon fly in
Okinawa.
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A mating pair of the melon fly, Bactrocera cucur-
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Table 1 Comparison of traits of wild and mass-reared melon flies in the mass-rearing facilities of Okinawa

Results?
Category Traits
W>M W=M W<M

1. Life history traits
1-1. Reproduction Fecundity?®-4247:51) 0 0 5
9% of females that laid eggs'” 0 0 1
Hatchability of eggs'” 0 0 1
Frequency of oviposition®® 0 0 1
Number of matings®*'® 0 0 2
1-2. Duration and timing Development time?® 1 0 0
in life history Pre-oviposition period?®*%47:51 7 1 0
Age of peak fecundity*” 2 0 0
Ovarian development time®? 1 0 0
Post-ovipositional life span®® 1 0 0
Longevity!9:3840:4D 5 0 0
Pre-mating period!®28:46:47:52) 6 0 0
Intervals of remating*® 1 0 0
1-3. Individual variations Pre-oviposition period®® 1 0 0
Fecundity®® 1 0 0
Frequency of oviposition®® 1 0 0
Number of matings®® 1 0 0
Longevity®® 0 1 0
Pre-mating period*® 0 1 0

2. Behavioral traits
2-1. Dispersal ability Flight ability*? 2 0 0
Dispersal distance!**%+® 3 1 0
Recapture rates in traps*®+® 3 0 0
2-2. Mating behavior Time of mating!”!8%? 4 0 0
Initiation time of wing vibration!”!#%? 4 0 0
Mating site!” 0 1 0
3. Physiological traits Diurnal rhythm of CO, output!? 0 1 0

aW and M indicate wild and mass-reared populations, respectively. Wild flies were those reared on pumpkins as larval
diet, and used for experiments less than 3 generations after introduction from fields. Numerals in the table are number
of experiments that showed indicated relationship between the value of traits in W and M.

407, KEAE IS B A L ) ERZS BRI
oz, ATEIREZ [48kie)] & [RATE) ]
o bz, REIEEE R S BEE I3 B A oo
DIFEEN T W5 72, BT 2 HEDRET 4
A7 VA Th HBIRETE) &, CRIE, KEIEHEH
DHFPEER L) RGNS EL 72, S 5I1IC8R
ATENC B 2 22D BT R 2 R 35190, B
WOZRATENC X 5 BOBD L, B Az d & K i h
TR > Tz, By — o N OB R OS5,
Yt (bbb, ¥ CREFZZIIAR 13, KRB
FHEL X B2 5 TnZedp 5 7210, 205 Ol FERED K
HEEAHEA L & DI RIEE WM LRI RifE S
N5 &5 IERE N, Z Uz tbEv g B o iR

B LT CEAEDSHH &5 22 12 S LT W 537,
bk U T & 72 B AR L & KRS L D ] D % 5
ESEILAEBEREBI LA I ? EBRETHETH
N BHRARH TIE, EHOARY A ZH/hS wigs
(2 EARIYIF- BN AR K § 2 B ) s B T 7,
FEE 22D, BV A ZhREWEAICIZLLAA
LyBRPEDEIE L 70 59, LIzhi> TRED B Z )
WD B B RS FE Tl m a2 5 A
LI & TG DB EEL L 70 5.

V. 71 INRXTIZHE 3 ABEIREER

NE#EIRER L, BROEICES T 2 EETFD
FRELRFHEY 2 2 L HDTTE BRICSILDY—NLTH B,



INFTIZT) I X EHWT 5 DD NAEIREEER
HATbiLz, AThbi2ERO T T THMREIRT 3
IR S Tz, WD B 2L ESE G 2 3R L 72
FERIE 3 UTH N T\ 5, VIR P bR
WERZER S 72BN 72T 24 L TaEAUE T 1,

BIEGARIZEE & > 2y L ED SN %
i > THIAREEGE S 72, EPU KT 2 B2 G
X 3D B 2 DDEER — A TR S N2 AP0, )
JGDFFH N - T2 FEBAER L B - 7239, Lo LEEH
DEEIC BT 5B IR~DIFEEL, BIETOIE L
£ S| I PR OY il = O N /3 e L AW /el Al
Db LN, ZNH5DFERIE, ) I3z
BIHIE IS BIZERDH LR L TWwd, 2D
i, B HUETFEE IR 6 2 A& a7 2 mdTh
TEY, FERIGBEBIRNOUFE L IGE % 7R L 72252750,
NS DFERIZ, ) I TR HRETE AR

BERDIHDHZ EHRL TS

NN Wik 2 47 - 727 ’):f\‘i@%lf“if“,
EHEGERONGR & L - 72 E RIS /S 7221,

T2 b HAHBIGA 5 DDOEBRER THE S T
5 (F2). WIHIEGE X BINEEGHIC R LT 2 HIic %
R 72 3 DDFEERTIZ, M, WIS ) & #14
Bt )y, Farees, 2 L C4 IRz AHBE RO A R
L, ELI2FD ) b—oDEBRTIE, TR
EREH ) R 202 HAEBIBOGDYR &H 1L T 529, i i

Il KZRZEZM|RE Vol 91

FEF WM L CGRIRL 72 2 DD E B TRBRE
HRE00 B A 20, ROMEH ) K 292 HHBE B
PROoNT, ZN6DRIE, EROF—7 b &
X7 5 e 5 72 EIC BT 5 Tl LIS WA b YK
R 2 v = — D NPT T O AHBE PG DA R &
LTAL T BREMEZRIEL T b, & Cic bk
L 72 A Td BRI kﬁ%#%%&s’x%hﬂ%f
6952 &3, NEIREEEIC & 5> TEAZRME
B b, ANERFEDIIERE N Lfﬂ%ﬁﬂ%m@
BHLIFETH Y, B s & FE D RS ) X
VL, WED T > & LB b DL EEL 725 5,
7 ) 2N TR ERE O R A 1 REF L
R bh, 70 AR SHEEICT I, KICH
FREEDBIR I N D ZEDH LD L 75 T 539, L 1

ICikF2 k) ) TNz BT B IR M iR
BICBIL Cld, AHOII» I g3 e 3N
V532,

V. REHEEICH T3 AHERERBEROER

NS r— P NTO NEERFERIC L > TIR 61
feAsd CEELEIR) vk mAH (LAY 70 KHLEL
IR 2 BW TEARED: &) DI DW» TN
WX 6%, 26 O/NBIBGEINEBR O R % 52
B KRGS 2 T 2§ 2 B2 2 g
L\ 3 ODMENH B, F T EED KRN

Table 2 Correlated responses to the selected traits in the melon fly

Direction of two way selection

Selected traits

Direction of correlated responses

Correlated traits

Early VS
Short
Early VS
Short
High
High
Early VS
Short
High
Short
Short VS
Early
Short VS
Early
Small

1. Reproduction®?

2. Reproduction®®

3. Reproduction®®

4. Larval period®?

5. Development time?”

Late

Long Time required for sexual maturation
Late

Long Longevity

Low Early fecundity
Low Late fecundity
Late

Long Longevity

Low Early fecundity
Long Larval period
Long

Late Mating time
Long

Late Mating time

Large Body size
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Fig. 3 An ideal aspect of quality control in the mass-reared melon fly with quantitative genetic considerations.
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