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HAREW (Dacus dorsalis Hendel) RARAHEAKSHAT » itz 2H
K REFSERSHRER  MUATENEEHHKCEEERT » THRETCFTEHE X
G RBEMETTER 3K  BEAKS TS S X - SMEREHLBE » LBSEATTHTE:
HERASE 5 S A LNERE SRR » HPARGUERER 2 93.90 XERE &
#ANFLHEE 11730 XERE ; SENRNEELFLEETHABRHEEES -
AR LI RN EERRT  #RT OIS EBAMBEER ﬁﬂﬁﬁﬂﬁu%&&éﬁﬁﬂ%
R (113.53%) 5 MSENDREEE RN EERE - DATRHAT 2 RaSamEDR
EEEER A 10% BERERE -

D& TEREHEREEEENE » WAFRERAT ToREEHE (/) REEEHE
2 (1) BLBRERER (G5 r=01276, 2==1,1361) » MLFIEEER] 5 PEHE
(Ro) DECHOETRERS ; THEAREIHBETERRE (T=8584 ) » MiligR
FHE 4624 KEHE - TABEESAT ZAEEERELSFEEESFIIRORE L .

BREHTERZEMERE  FERPhIINEE » RERES

(PR : REHIE ~ EGF ~ BEMR - HIRESE 818~ 298 )

%
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SRR M A DR R TR R DR A R S R A E R 0 Shik
REHREFRT  FERERELERRERE R  WEEAW LB ERTE R EE S 852 fFER
B s WA T A AR » BMRARARRE 2 B o AR 2 AT S SN0 8 ANE »
BREMARE - RS nRENE A E P « BESEFUK D T RIS  WEEEE » i
B A B GERER A BIT R T SR - W SR - ORI A
W2 B BN » ASCEERINL » TR R BN ANER TR ENMREEES %8 o
MEETA RS » AN AREM T EMEAN S » WHREETH - BEEHN ST eSE Ty
EEREGE - REREE R AREEEAY - BTHB A

BENABRRIFECEERTRESREEES » KEMEIE (demography) Ep:EEHE
BEPTRERRER T 22N R IR » GfERE I FIERIEC ~ FElERE ~ 8R4 A
s BhafiER RS - A BB AEAER (life table) ~ REERA R (population growth

PN B RN R YRR
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parameters) RILMMHBMEERBCNES » UPFEREHFRERENERMIEN T ZHEEMREN
o

BRI R EE LRS54 R (exponential growth) K logistic growth » RN
EREEMALGRTMEAREREEZ L » AEREGRZWRELIEEBIERE » RE BN R
BB EEZER » WAXEEERFREREENAAYRE T2 EMRHERREEA Chi and
Liu (1985) B Chi (1988) =4 {7iEMi#: (multiple column matrix) W HERERIH: R BRI
TRABREFBFIAEZRS  URFAEREBEERE « BEWHY » YHHAESKMWAKERG 24
o WAMREM TR Rz Kt BARBE—E B T BT ER M -

CEN B

— fiESszAE

ReAARAPHZBRER  BERNATATREREREANR - KafmRRRAFATHRA
P SRR &K RESER YRR S » RIPRIEIRIB RN B R LM — 0 » BABRTHER » 515K
DN o WFTIREBZIN » BRGBEFR L » DATERERI S 58 o B RS BA RIS
KBS (1978) ~ R ER (1980) ZEETEM

> BHRKSHEBEGREEZEE

WRTRE 2N » DS ATHERERN 12L:12D X2 20°C BRER » RYBEDEB AR
KRBT » SRR AL o S A{LRVRSREES 10 ¥ FHBARBEFTRA  HFH
¥ Mdem BERK 8cm s PURFIRIBIMAL » B2 Rl 0 WEEENM » KLU R 5
B BNEEARWERAK » BB RYHE-EEN 3cm 240 » ALIEEIRINSE - HAFTHER
20°C g s » S HIHET TS 10 SEE ¢

QOBIEEFR BB BT o

(QEHEIEK S (URRTEHREEK) o

CHER AR AL o

@B ARSER » WHE L 8:00~9:00 &K 1 /K o

GyR AR » WHPF 12:00~1:00 K 1 /M o

(6)BARAFEE » W L 6:00~7:00 K 1/ o

(MR B » 24 P2 ALK o

EEAMBH R 1 /MF (BokFsHSK L 6:00~7:00) -

(OMERE AN ©

OBAMBH R 24 P2 HBEK -

GERBESEH » FEHRS 10 WEHE » ALY DEBERETRARERE » FHRSENER
TR EREIEMRER -

ZBYUHEENEZR

LayHsis iR ERFECVE

OTNRAFEREZHVE

MR~ MR BARERYS  BRRRETHE LG HERED - 12 2 /M8 25URATR
B2 98% 100 BASER ~ MREFAERTHEEKL » BRI > K 120:12D XRZ
25°C i fh > MR 2 PFBIE—K 0 LSRR Wm0 THBRERNEE



BRYRTIEA TR A REERZMH 2N R 281

EEHBER » DSEAREY IO » 45 0S08NS « IS RITEE o DR LRI SAREE » 53]
BARSBEAFRA » (FEHEAR  LEH 20 # o ALRSEBRSKNTE « BAWATHRSES—
FRBET » #8 10 KIS HERKS » FIFREH—/NIBHHMNIRIS » B HEZ
ERRBFEEHEYRLENE
TRz E

HEET 2/NRERIRYEN > 235141 50 Ktk AShE A > kR B2 (D (4)-Glucose-
Monohydrat, CsHi,06-H,0) ~ 4 (D—)-Fructose, CsH,.04) R 4% (Sacchrose, Ci;H;,04)
BADEET S o KARIRARYBA—BFZSE  BEBSS 10% > BERRSHZROE

2ERN B ERARRZ O

RARBM 2SR & RAKLINNE » FEEABMIEEGRINE » SO A Y SRS
WLBKADE 4 KR—E# (age class) BEfI5H o

LSRR A MR BN ~ FERRAS HEMASZR » 4& Chi and Liu (1985) &
Chi (1988) 8z » RIEAER - BEREMEN » £ B EEEBTERSBE » EMHERER
FcHAZA (intrinsic rate of increaser 7) ~ §HBMZ (net reproduction rate R,) » B
M (finite rate of increase 1) RZFEHH-(LFME (mean generation time T) EHRENE

(ARFBREF 1985) o

R R LB AR Z 2% » FIA Jackknife 773 (Sokal and Rohlf, 1981) f52HEE A
R > AEHARAERGIEP2 AR 7 € (ra) > BARKREN 2 AEbERY
ME i EHE (=123, - ) FHEAER n—1 B 7 8 (r) > BHA (1) RER 7 E
(pseudo-r, r;) » RBFHEKE n AR » H

ri=nera—(n—1) r; (1)
fRA (2) & 3) BN RBMHEHL r 8 (7)) REERE (SE, )
fj="‘%;f' i} r; (2)

i=1

SEap=r/ Stviln (3)

St on {8 vy HyBT
Rt BA B R ERE T HBARN o

— RYRKGHE ARG REEZEE

RARTEZ REBRRINTRANAYRGKET » BEER (RF—) » EATERET TR
BUKEEL 24 /PRy S REUKERBROBR > THOK LR » BB S BEEEN  HASAH
Aok EBAE » ST LR M ESOKEAERYE | BRAATARTREAZ RS » RS K G
RKEATHEERE 16 X RERSEMAEEER B2 BafEhr ook L/NER 24 /N
2HHOKT » &2 f-test BBR «=000 THELER » WLMBNEAER o MIRTHAS » Ml
RARGOKEA PR » JhLl 24 /M2 AHOKT » HEMEAMEAR ttest BB («=0.05)
AREER - TRATMNAMRKG » KEBEEFEN 3K SHEAGTIRBERRYRE » BATE
¥ 5K » H Keiser and Schneider (1969) Wy R KDL REMRAESEWEEY
BREDA -

R BEAEARE RET » REMERZ KSR AY TEEEEINEGHA - £4HAYE
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Fz— RPYRKSHEFTREGRBZGRENRZHE
Table 1. Effect of foods and water on the longevity and fecundity of
Dacus dorsalis Hendel adult

Longevity (days) Fecundity

Regiments

Male Female (eggs/ )
Artificial diet
With water, provided:
l1hr in the morning 54.10d* 57.12b 455.95ab
(6.31)** (6.52) (91.34)
1hr at, noon 56.75d 38.65¢ 474.28ab
(6.68) (3.52) (82.11)
1hr in the evening 48.38d 56.88b 308.75b
(6.61) (6.18) (59.97)
24 hrs daily 81.90c 53.31b 655.21a
(9.49) (6.09) (149.76)
Without water 15.29¢ 15.81d 0
(0.37) (0.33)
Orange juice
With water, provided:
1 hr daily 101.68b 113.48a 39.71c
(10.98) (7.32) (20.69)
24 hrs daily ' 131.64a 122.57a 49.75¢
(6.97) (1.78) (4.49)
Without water 42.21d 50.17bc 10.88c
(3.78) (4.47) (1.41)
Water 4.97e 4.80de 0
(0.20) (0.17)
Nonfeending 2.93e 2.90e 0
(0.12) (0.09)

*: AT RRTRERKEE RSB SNR ) 5 ZAT TREEER
*. Means within a column followed by the same letter are not significantly
different at 5% level according to Duncan’s new multiple range test.

o PR

**. Standard error.

B PR AE AT EENESERE » HPEL 24 M2 EIOKEGHETHTET 655.2 WIFR
B B EEUK L/NEEERTE AR - AT 28 » ENERERAATANERE ;K
ok B4 EMAELREY » THERRETHAEEAFSEAKGZE o Bateman (1972) B Christ-
enson and Foote (1960) EREAELIARAIED » MABREEDHERERARENRTLTHEE
» HARBRERERAAEKEEEAENA TN TRARENER  REMEEES » MRITPEE
BB » BRHAERE o (AHEEBRTHRATHRSHENERGERATANTERR
ERIERAERMZ AYRE - BEMRSRSREN - 2R RSFSWZEE ~ TR R
k% (Back and Pemberton, 1917; Marlowe, 1945; Hagen and Finney, 1950; Matsu-
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moto and Nishida, 1962; |5 1981) o #ERADHENEBNEBRETRNZ2HTEE » RAE
HEBRARY BRI T - (Marlowe, 194G; Matsumoto and Nishida, 1962) o
AWRKSBREEOFE AR RZNBRELAEENYES » RNESE AR ERERE A
YRR REFBRRITHEREGI  SAERETURESE NN EGERIEEERYS B
L R—BHRE
S RYHEENEZEE

LamEhEaiiEE RrE L e

R 25°C 2T » UFA ~ MERRHEET 2RI REN » HYL 8B E e Nk
Z o ARFEIA » FEMHE S E T IR S SRR R » 2518 34.99 /SR 8.02 K USRS
FERRME » 5518 3411 /MR 7.06 X » ZHITEEEERE - MBLBEREETEERRE » 1007
K> MUEABETH 951 XARME o LIRBIFE 1985 ERT{ELMHREET RESE IS EALL » w
FCIR 37.95 /NEFBARREBRIER o DAFAYWAT T2 MEE » HAREIRREERSER KA
BREREBLRE

K= FARBERTAFEREPS &S B HRM

Table 2. The development time of each preadult stage of Dacus dors-
alis Hendel reared on various hostfruits

Fruits Egg(rhsrt)age Lar\?‘iilass’t)age Pup(adla;t)age
Guava 34.82a* 7.31b 9.51b
(0.14)** (0.06) (0.09)
Mango 34.11b 7.06¢c 10.07a
(0.21) (0.04) (0.08)
Citrus 34.99a 8.02a 9.98a
(0.16) (0.02) (0.02)
‘. %*$ . ﬁi_

* **: Footnotes same as Table 1.

2ARABY R BN ASOREH L s
VNG =L 2 :

REBGR  BRAMBZETAF LR LATHTE 2N SEGRENRIINES c RaSEGMY
PRRRATERE » PR 148.23 K » Hif R 12844 K o BBAEM B LA THSESE »
BSULERETRRE » 2708 11730 Xk 9390 K o et 2 MR =B TNREE THAS4&S
BEARE - ENERFZLEABREAT TIHE 1,59.0 HIF /9 & 1,80240 K58 /9 » “&E
RHRBEER s AL ETHRTHEEHATE 1,096.75 RIIR) » AEEFENIT—ERRS
RZENE - REBIEH 1985 ERTIREN 1,828 WP /2 B o

QT AR HE

REHE s REREMSETABEAT T 2R (B » ESEALEHEAEE 7202X
REE  MURMEFE 2 11353 XERK » “HHBEEXER ($=005) - EHSHURLEEAY
TEREZEZR - HSENERSREATHRE  PHESEEETR 3T » EAMAMEEER
b REEEE TRHTE 2HI8 /2 BEEREEHRIEE « GRAREEAET T Z2REZARELIR
100 X » BE R MEIH o Gray and Fraenkel (1954) 81 Chang ef al. (1979) 4-Bl5Ht
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*£= HHRRBATRASIREAFT THIRASHGRENE
Table 3. The longevity and fecundity of Dacus dorsalis Hendel adult
reared on different hostfruits

Prait Longevity (day) Fecundity

ruits R
Male Female (eggs/?)
Guava 117.30b* 102.30b 1,599.00a
(4.87)** (4.03) (40.42)
Mango 140.84a 93.90b 1,802.40a
(5.11) (6.63) (88.46)
Citrus 148.23a 128.44a 1,096.75b
(9.08) (7.82) (105.05)

t’ **: Iaf__

» #*. Footnotes same as Table 1.

FU FHRESRATRBEEAT T 2RASGRENR
Table 4. The longevity and fecundity of Dacus dorsalis Hendel adult
fed on different carbohydrates

Longevity (day) .
Carbohydrates I(*‘:cug/d;tgr
Male Female gg
Glucose 85.20a* 72.20b 0.80a
(10.67)** (10.15) (0.62)
Fructose 112.33a 113.53a 2.00a
(10.54) (15.05) (1.07)
Saccharose 99.80a 99.20ab 1.20a
(10.64) (12.38) (0.64)
e g

* **. Footnotes same as Table 1.

*7 BOBAT2RAREE  HRSETHRYAT TZRoRENE
Table 5. The longevity and fecundity of Dacus dorsalis Hendel adult
fed on different foods while larvae reared from guava fruit

Foods LoEgevity (day) o Fecundity
Male Female (eggs/?)
Artificial diet 117.30a* 102.30a 1,599.00
(4.87)** (4.03) (40.42)
10% Sugar solution 93.62a 86.62a 2.06
(11.38) (9.47) (1.07)
Water only 5.80b 5.80b 0
(0.17) 0.17)
*9 **: lﬁi%——

* *%. Footnotes same as Table 1.
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Fig. 1. Stage frequency distribution of Dacus dorsalis Hendel reared

on various fruits and saccharides. EL: Egg-+Larvae, P: Pupae,
F: Female, M: Male. Age class=4 days.
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bl E IR R o MBI BB BT - AEAFIRS S A RBEE WK
ESERDB AL BR B2 EIEREM » 5 Keiser and Schneiaer (1969) ~ Fletcher and
Kapatos (1983) Kk Manoukas (1983) Z#EREWE ©

SEHAS 1 ~ AT A R B BAE AR

B — R B A2 I S R T A R 2 o R EBHR DgEREATRESIKEI
ik EEREARVE ; SEA MRS RIS RERRIEE S 2 BMEARR » MR LSRR AT
SRR 109 S5k Z B RIS 2t Aes o M E M ARSI A B T AR 2 22 Rl » SRR IS
THES o RFAREERETERRMEEEZER » ARBRHHEA Chi and Liu (1985) % Chi
(1988) ZHik » AUREE  £RREMER » TR ILEIIGFER I BRHER

UARAYEAE 2 REGBIFESR (L) RpISEE (m.) » SHHEPERTNE - REL

Guava
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Fig. 2. Age-specific survival rate (/.), fecundity (m,) and net maternity
value (V,) of Dacus dorsalis Hendel reared on various fruits and
saccharides. Age class=4 days.



RYRTFIEA TR R ARG 2N 287

o B L MREURE ARG TR VSRR » BN — S SRR » FEH
RYBREMHZR  JERETIAEETR » HehDHREE T2 L s s e » s
TS o LEMUBERI T 2 REME > HR BB R R SRR » SR AT T B A
RHAE 80.2 KIMRRE » MUMKATHRRE ; MUBEHETE » REA TR S
WEOR > SHSHARRRRR 10% #K#% 86 {524 o BRUBMLITAIN « B RIS » m.
REVIZRIBETY » BURHEMPEILRHIE K » FLAERAETMNGE o fibl LA REUT » 500 EEORE L A8
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Fig. 3. Stable age-stage distribution of Dacus dorsalis Hendel reared
on various frits and saccharides. EL: Egg+Larvae, P: Pupae,
F: Female, M: Male. Age class=4 days.
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Fig. 4. Stable age distribution of Dacus dorsalis Hendel reared on
various fruits and saccharides.

Age class=4 days.

FEERSNE » AEAERREETERES  FREESRASMEEN YN BIERERKA
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HETmEZER (RYED) EVREHRMEE (R -

41BN E

W R A B B A ~ WIS ARSI %762 » BL Chi and Liu (1985) R Chi

(1988) 2 Hi » AR Jackknife Z %M EMALEENBREERE « RENRZHAAXS
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Fig. 5. Stage frequency distribution (I), age-specific survival rate (/,)

fecundity (m.) and net maternity value (V,) (II), stable age-
stage distribution (III) and stable age distribution (IV) of
Dacus dorsalis Hendel adult fed on artificial diet (AD) and 10%
sugar solution while larvae reared from guava fruit. EL: Egg
+Larvae, P: Pupae, F: Female, M: Male. Age class=4 days.
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FBRI5% 1985 o WTRHBUBRLE - BRERHBEAER  KOVEREREBEHAEEER (F5)

s TR (r) RSBIRTEZE (1) HUERER L2 01276 R 11361 fEK » HHRIHZE (R)
UBGHEATRE—ARAEET 492 MIREE » HIEREEER - MERRAT TZRAE

At » LA (T) &E (4624 X) » DHIEEBHRRK 8584 Ko

FA THEEREFRAREBZEENE
Table 6. Population parameters of Dacus dorsalis Hendel reared on
different hostfruits

Net reproduc-

tive rate Finite rate

Intrinsic rate Mean genera-

Fruits o’f E?ﬁfae;?e ilﬁ‘i’iéfdgugasl/) tl;)‘n(c}:;};e of Eil/(arae;)se
Guava 0.1113b* 492.00a 55.84b 1.1177b
(0.0046)** (93.06) (1.20) (0.0071)
Mango 0.1276a 360.48a 46.24c 1.1361a
(0.0066) (74.50) (1.32) (0.0109)
Citrus 0.0634c 224.97b 85.84a 1.0654c
(0.0036) (54.66) (2.76) (0.0064)

* FETR AR ERERKE E KSR ST » 725 K P TREZEER

*. Means within a column followed by the same letter are not significantly
different at 5% level according to Duncan’s new multiple range test.

: {& Jackknife Az EREERE

: Standard error estimated using Jackknife method.

* ¥

&k

RAFBPEEE TS RENRRONRR » £ EBAREER (RL) » DEEERIEER
BT NEREARR A 5 AHZPRmAn N 1 » HhLURES 081 MIVRRARBRZER

WREZEKE ; FHRRBHUEEEATHERE (4212 X) o TRAVERERKGZRRE

MFRES » MERBELEENE  F\ER » BRATEHESEENER t-test 125 («=0.05)

£t THABEEETTRARBREZKENE

Table 7. Population parameters of Dacus dorsalis Hendel fed on
different carbohydrates

Net reproduc-

five rate Finite rate

Intrinsic rate Mean genera-

Carbohydrates of increase R, (eggs/ tion time of increase
¥ (1/day) individual) T (day) A (I1/day)

Glucose —0.0157 0.29 42.12 0.2339
(0.0194)* (0.23) (29.08) (0.0171)

Fructose 0.0005 0.81 89.60 1.0005
(0.0087) (74.50) (6.76) (0.0085)

Saccharose —0.0069 0.45 85.88 0.9931
(0.0078) (0.26) (6.16) (0.0750)

*: fk Jackknife JFEfEBZRREERE

*. Standard error estimated using Jackknife method.
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A BOBEATZRIREE  AAEATHER 10% BB FIRENE

Table 8. Population parameters of Dacus dorsalis Hendel adult fed on
artificial diet and 10% sugar solution while larvae reared
from guava fruit

Net reproduc

Intrinsic rate tive rate Mean genera- Finite rate
Foods of increase R, (eggs/ tion time of increase
r (1/day) indoividual) T (day) 2 (l/day)
Artificial diet  0.1113  492.00  ss.84 il
(0.0046)* (93.06) (1.21) (0.0071)
10% sugar —0.0014 0.77 85.52 0.9986
solution (0.0065) (0.38) (5.44) (0.0064)
*: FEt

*: Footnotes same as Table 7.

Bty 10, WOkEREHZER » AMAREAE L NERTMABER » BEEEIT o

FREDERR  BIREE . REBREDE RSB ANE > MRAA THNEIZERE » BUR
AYBRER T RER R A E DMK o

SREEHR—IRIS i ~ £ RIS

RERPESRTEAHY IR - MEA/MERSTINEES « BERRWEEE » BaEH - AR AYSE
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Table 9. Stable stage distribution, birth rate and survival rate of
Dacus dorsalis Hendel fed on various foods at stable age-
stage distribution

Stable stage distribution (%) Birth Survival
Foods e rate rate
Egg+Larva Pupa Male Female (%) (%)
Guava 79.28 13.76 3.48 3.48 0.579 0.979
Mango 61.75 27.26 1.68 9.31 0.705 0.956
Citrus 65.27 25.84 4.51 4.39 0.332 0.954
10% sugar solution 12.07 8.85 41.34 37.75 0.0037 0.951
Glucose 3.11 2.76 56.61 37.52 " 0.0007 0.899
Fructose 9.29 6.36 41.30 43.06 0.029 0.961

Saccharose 7.00 5.77 43.15 44.08 0.0202 0.943
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THE DEMOGRAPHIC PARAMETERS OF DACUS DORSALIS
HENDEL BASED ON THE HOSTFOODS FACTOR EFFECTS

Yu-Chang Liu and Li-Hsin Huang

Research Institute of Entomology,
National Chung Hsing University

Ten different regiments inculding artificial diet, orange juice, water supplies,
their combinations, and nonfeeding effect on the oriental fruit fly, Dacus dorsalis
Hendel, were tested in the laboratory. It was showed that the longest longevity
of adults was obtained from those feeding on orange juice with full water supply
and the highest fecundity was from those on artificial diet. Flies survived only
3 days when supplied without any food and water, and lived 5 days while sup-
plied with only water. The development durations of larvae reared on different
fruits including guava, mango and citrus showed significant difference, the fastest
was found reared on mangoes, while the longest longevity of both female and
male were found reared from citruses. However, the fecundity of female reared
on citruses was apparently lower than those on guavae and mangoes. There
were no significant difference between the longevity of males that fed on glucose,
fructose and saccharose, but for females it was the longest on fructose. However,
the fecundity of female was extremely low when they fed on these low protein-
contained foods. Both the longevity and fecundity of adults that fed on artificial
diet were much better than that on 10% sugar solution. Therefore, nutritions
and water are considered the major factors in determining the longevity and
fecundity of this fly.

The population growth parameters of the oriental fruit fly reared on guava,
mango and citrus were calculated by using Chi’s multiple column matrix (1985,
1988) with which the sexes of adults and the variable development rates among
individuals were taken into account. Both the intrinsic rate of increase (r) and
the finite rate of increase (1) were the highest (»=0.1276, 2=1.1361) when reared
on mangoes, while the lowest were on citruses. The highest net reproductive
rate (Ry=492) was those reared on guavae.

The longest mean generation time (7=85.84 days) was found on citruses, while
the shortest one was on mangoes. The population parameters were showed no
significant difference among those feeding on glucose, fructose and saccharse.
Furthermore, <0 and R,<1 when fed on glucose and saccharose, indicated that
the population growth trend predictable toward down decline under such condition
of low nutrient foods.

The other parameters use for the demographic measures of this fly were also
calculated and illustrated in this paper.

(Key words: Demography, Life table, Population parameter, Dacus dorsalis Hendel,
Host fruits, Food factor)



