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AGEELE AEEW (15220225 5 30°C) NHHSEHREF (Aphis gossypii Glover) HY
BN E fE (Cucumis melo L. cv. Autumn Favor) FUEEEN & - B4 2R
ET GEAEHED) fFEARNRENEE R 2 ARG - 30C 2 &5 i 2 rtai
HIEETE ioEil o ARy 2.22°C ~ FREIRFy 143.05 degree-day o (N{ERGTH
() BHERINER (1) 78 20 ~ 25 K 30°C =R AE & AR 7= 5 - 3 HI R
0.350-0.323 d" Bd 1.419-1.381 d" - H:rf1 30°C FHYIFHMIER (R,) KA 20 Bl 25 -
SRR AT TR b = B IR FEE 20-30°C 2]
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HEWF (Aphis gossypii Glover) EfiR2tH
S FEEYEEMEERZ - e8Ik
BHEADA 34 Bl 84 (Tao 1990) » HA R~z
AR ~ Rt - PhSIER - =R Z/F B
TR FEEREREY) - 2 ERE - H
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PR B o SR FHEYINAE R
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1948; Price 1997; Ricklefs & Miller 1999; Matis
et al. 2008) - HNWEIE THE ~ A5 HEEHE
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T L R ek % - @k A o2 W 1 4E iy 2% (age-stage,
two-sex life table) ZREFfLESBMERE » v LIR
IFHEMAEHEIHEM (Chi & Liu 1985; Chi
1988) - Fr{SHYE A B & iR R B REAY TH
fif (McCornack et al. 2004) B[ I5FFHER 2
¢ (Chi 1990) «

FHIL (Cucumis melo L.) fFE1E I 2~
AR o RIBHEET - 2009 AR HEITE
3 3101 ha » FHEEER 4 BEAME (Council of

ARFrEREIYIBIEEI SR - 58 G -
bR A g - 58 5dh -

il

TTEbe e 2 B RSB FT T Fe i i 5 2445 5%

EZHM 994 12 H27H -

SEIAES B TEE : jzyu@tari.gov.tw 5 {HELEE 1 (04)23317600



2 LB

Agriculture, Executive Yuan 2010) » KRl 2EH I
T B Fm s — » BB BEREGEER T RERE
B ECHERS - ACEERIIE - WA R A
HAE e R AR R IG R E] - BMEAR Yu et al
(1997) & ELE AR AL A FIFH UL AR 2 429
B ERGERA A REDRL o AR + RIS
BELRIH S RE FEY) - BRERAERIARETE
75 (Komazaki 1982; Liu & Perng 1987; Akey
& Butler 1989; Aldyhim & Khalil 1993; Kocourek
et al. 1994; van Steenis & El-Khawass 1995;
Satar ef al. 1998, 1999; Perng 2002) - 5 | FH EL G E+
IERFAFREE - BRI - MR EREm
HEERHI RS Z 2K 72— (Campbell et al.
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FERRIE PR & - SRamRE s
2% .
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JERGERA 14 2 10 /NEF (L @ D) » KRR —Fr
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Gmbh, Germany) + &:H 1 REUKEEE SR
(N:P:K=20:20:20, The Scotts Co., USA)
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et al. 1997) » FFEEF 1 {# clip-cage - FEEIFE A
25C = VCARAAT 28 50 ZEF - #E 24 /1
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ErEBHBRHIER TEENRET  BEE
e o EEEZ BEBIAFIGR [age specific survival
rate (/)] BEGHIAJER [age specific fecundity
(my)] "THEHE= (1) B (2) HfS (Chi & Liu
1985) o ZH s Bl £ 53 A2 ekl — msd U1 IAS
3K [(age-stage specific survival rate)] BH@fs —
sRIAAA R (age-stage specific fecundity) » x
Rz (age) #inEi Ry 0/ Ry@il] (stage)
k FRERTASY o ASEm R R r ek DL B H
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S o 2
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Campbell et al. (1974) ZJ7i% » AL R
() TERIFETIEE IR R () BEHEE
BHEER y (v=1/d) » LIERHBEE (linear regression)
AR HRER S ML y=bx +a » WETH
ZEH KR (T), the lower developmental
threshold) BEFGAHEIR (K, thermal summation)
To=-a/b » K= 1/b (Sokal & Rohlf 1995) -



SR AC SR 2 B BRI AR R -
WMEAEARZS (age-stage, two-sex life table) ¥y (Chi
& Liu 1985; Chi 1988) » [ TWOSEX-MSChart
(http://140.120.197.173) EHEAmRE  HIEH
PETESRE (R, net reproductive rate) ~ A {ERSTE R
(7, intrinsic rate of natural increase) ~ FFRIGHE R
(4, finite rate of increase) » SEHFHH IR (T,
mean generation time) ¢ KA FH AT ¢
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x=0 '
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x=0
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1986) flid TWOSEX-MSChart Fif54:dnss
IR IME (mean) Je HARHEA (standard
error of mean, SEM) o

m R

FeWAERH INEE_ L 5e RIS B R
RERBIR B = kE » 1520~ 25 & 30C 43
Ry 124572565 ¢ 5.2 H » &S A

T

b
>

HAE 3

MR f

2

FrER (R 1) - FH AR R B AR
g =GR y = 0.00699x — 0.01552 » Hrpy B3
B x I E R R = 0.9468 ([ 1)
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1419~ 1.297 ~ 1.281 d - {BI4TEE (Ry) HILL
30°C Y 8.7 offspring A » HK By 15°C » 20 Ed
25CHxE » 43R 61.3 B 66.5 offspring - 15
AR (T) DL 15CHY 20.1 HiR - &IR 20
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Table 1. Development time, survival rate, longevity and fecundity of Aphis gossypii fed on Cucumis melo at four

constant temperatures

Non-reproductive stage

Reproductive stage

Temperature ('C) Development time (d) Survival rate (%) Longevity (d) Fecundity (No. offspring/®)
15 1240+ 041 a” 50 31.8+3.5a 80.1+6.3a
20 7.15+£0.16 b 78 239+2.1b 78.6+6.0a
25 6.48+£0.12 ¢ 100 19.0+£0.7¢ 66.5+4.7a
30 520+0.10d 90 72+£0.5d 9.6+1.1b

* Values are mean = se. Means within a column followed by the same letter are not significantly different by Fisher’s LSD test at

5% level.
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Fig. 1. The linear regression of development rates of
Aphis gossypii non-reproductive stage fed on Cucumis
melo vs. temperature (15-30°C). The lower threshold
temperature and the thermal summation was 2.22°C
and 143.05 degree-day, respectively, computed from y =
0.00699x — 0.01552.
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JEERSY R Ry 7.0 HE/ 31.75 offspring » LA
[ 19.0 HE 66.5 offspring 1K, - Lk A]REELARIF1E
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Fig. 2. Survival rate (/) of Aphis gossypii fed on Cucumis melo at four constant temperatures.

non-reproductive stage;

reproductive stage
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Fig. 3. The age specific fecundity (m,) and age specific net maternity (/,m,) of Aphis gossypii fed on Cucumis melo at
four constant temperatures. The onset of reproduction occurred on age 9, 6, 5, and 4 day at 15, 20, 25 and 30°C,
respectively.
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Table 2. The life table parameters of Aphis gossypii fed on Cucumis melo at four constant temperatures

Parameter *

Temperature ('C) Ry r A T (d)

15 40.0+6.5b” 0.184+0.010 b 1.201 £0.012 b 20.1+0.6a
20 613+6.6a 0.350+0.011 a 1.419+£0.016 a 11.8+0.3b
25 66.5+4.7a 0.334+0.010a 1.397+0.014 a 126 +03b
30 87+1.1c 0.323+£0.020 a 1.381+0.027 a 6.7+0.1¢c

“ Ry, net reproductive rate; r, intrinsic rate of increase; A, finite rate of natural increase; 7, mean generation time.
¥ The mean + se estimated by the Jackknife method, and means within a column followed by the same letter are not significantly
different by Fisher’s LSD test at 5% level.

1% (the optimal temperature for development) - 1999) ; FEHHX (C. sativa) EE | » Satar et al.
ZSURRER R (R A A 27 E Y AR (2005) HIT5FH 15-32.5°C 7 10.8-4.1 H~Zamani
WATE (K AR - BIATHERRAE (Gossypium  etal. 2006) SUNIHSE 10-30C 7 20.70-381 F »
hirsutum L.) 3£ |- » FRF5E AR BGRIARE B P AR T PR R (28 B BBl 53 7 ks 30°C 5
FAORFREAE 15-30°C 58 12.04.5 H (Kersting ef al. 27.5-32.5C ~ 30C -
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B EESURE A EIRE T B E
RE HAFRFRE R 0 R » IREE
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HAR B SUREE U2 2EE N EE R
FEHER - ARG E&RER 15CE
30°C - ARIFIEATEIARYAER 2 50% (1) »
HIEEGRE - HRNERMER () B > 0 (&
2) FE LI FE RGN > ELASEER AU E (R (RY)
3 0.9468 ([ 3) » #UE & HEMGEE - FIH
R RIS IR AR T HHAY 2% B FYERR
By 2.22°C - HHARLE TIIFENESER
143.05 EH (B 1)-Kocourek ef al. (1994) JR
LUE H AR B BRAAEE TRV B R R R HI1EAR
WAAESA I 4371k 5.8°CEL 113.6 B H » {HEER
BB (immature stage) FpREREEIENY 6.9TC
B 90.1 EHARE - MERaE (stage) FYEE
FERNE - S e R B B R AR
BEAGR  MSEIANERYZE B R SR

R - m 2 W 1 AR B ARG T EEAEAN
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L BRACER AR & WEA R 2 ie-
S HITEE i (stable age-stage distribution) K
ARRE T RIBEE S & o FHYHER (R) Ry—1[
R4 G A (e R R B ATy T AUE e - &
e 5 I TR Ry SR THEACRFE (mean generation
time, 7) [G15H = (4) B (6)] - f&k#E Yang & Chi
(2006) ~ Tsai & Chi (2007) ZFfalt » 58K (R))
Bl BLTH R [ M RE BE AT 09 T AU BE B
(fecundity, F)] BIBATRRy Ry = F(N/N) » Hrt N
Foil B tCIGIFHUAE SR - N, FoltfEplias g - N/N
BITEy B 14 e st BT AT R o ARG BRI Y EE
JESRAE 15~ 20 ~ 25°CIRE C fang 25 (&
1) » {EIFHETERTE 15 CRFAIELSS 2 ERRLEEAIAR
(3 2) > MEESZMEAERREK R 1) 1%

T
=

WTERGTER () REEMNRE N E - HET
X (3) #HEFMS - H PR ERE R R fEny
AR ~ RN >~ &y~ AN ERE - B
B RIS R VB RERI B G FHI (Birch 1948;
Chi 1990; Roy et al. 2003) » Liu & Perng (1987)
(R PN ST JINEAER) C3iES ) Ry s R
25C M #] 10 RIEEFE LB EUY &
(exponential growth) o AS{ESHEE » 15°C T ARIS
HINTERS SRR R, - R (Ro) AllkL 30°C
HUREEIS (3% 2) - BERIRAJEIARI RIS =R
AR - (HR AR R EESS (& 1
3) DIBEBEEMER - iR 7 AR
(7) - PEAS SR F AT IR A IUAT AR 15°C LA
FRHR TR B S R B ERE « oA 3 (AR
r LL20CHE S  (H=F 2 RAME (FK2)-
Hrp 30°C MhfR A TR st i RS (1 3) » 5
KR4 IS o ~ Sl E T HBthRd (R
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JEER (Lm,) BUBHEEVIE S22 Ro- DL |
F R+ AR RS I (RKF ) BERY IR
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20-30C 2[4 »

BRI R B0RI - R TIEE
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TEAR R I RS SRARE - B s ARy 2%
BRI RIS o ieamdlaan Bl A 1 8
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al. (1997) FyH H HEEREIERACE]E 40 HERRY
HF » AR R A I HAR 10 47 2 CEA BT IR
B o FEHAEAEEHEY) I - Ml R r 1Y
VB R FAHIE - 140 Aldyhim & Khalil (1993)
HIEREIFAERG IN (Cucubita pepo L. var. Clarita)
L - BL25C 19 0.496 &' Fyders  20CEAK -
B 30°C - 4351k 0.263 ~ 0.251 d' © Van
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Population Parameters of Aphis gossypii (Homoptera: Aphididae)
Fed on Melon at Different Temperature'

Jih-Zu Yu** and Bing-Huei Chen’

Abstract

Yu, J. Z. and B. H. Chen. 2010. Population parameters of Aphis gossypii (Homoptera: Aphididae) fed on melon at
different temperature. J. Taiwan Agric. Res. 60:1-10.

The population parameters of Aphis gossypii Glover on Cucumis melo L. cv. Autumn Favor leaf were
estimated at four constant temperatures (15, 20, 25 and 30°C). Temperature-dependent of development
rate from birth to the onset of reproduction (non-reproductive stage) fitted a linear regression, and with 30°C
as the optimal temperature for development. The lower threshold temperature and thermal summation
was 2.22°C and 143.05 degree days, respectively. No difference existed in the intrinsic () and finite (1)
rate of natural increase at 20, 25, 30°C, ranging 0.350-0.323 d' and 1.419-1.381 d’', respectively.
Therefore, the optimal temperature for its population growth should be in 20-30°C. However, the net
reproductive rate (R,) and time taken for double mass of a population (DT) at 30°C were lower than those
at both 20 and 25°C.

Key words: Aphis gossypii, Cucumsi melo, Life table, Population parameter, Temperature.
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