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ABSTRACT : The development of Myzus persicae (Siilzer) was studied at temperatures ranging from
15 t0 32.5°C under 70+ 5% RH, and a photoperiod of 16: 8 (L : D). Mortality of 1st-2nd nymph was
higher than that of 3rd-4th nymph at the most temperature ranges whereas at high temperature of 32.5
°C, more 3-4nymph stage individuals died. The total developmental time ranged from 12.4 days at 15
°C to 4.9 days at 27.5°C, suggesting that higher the temperature, faster the development. However, at
higher end temperature ranges of 30 and 32.5°C, the development took 5.0 and 6.3 days, respectively.
The lower developmental threshold temperature and effective accumulative temperatures for the total
immature stage were 4.9°C and 116.5 day-degrees. The nonlinear shape of temperature related deve-
lopment was well described by the modified Sharpe and DeMichele model. When the normalized
cumulative frequency distributions of developmental times for each life stage were fitted to the three-
parameter Weibull function, attendance of shortened developmental times was apparent with pre-
nymph, post-nymph, and total nymph stages in descending order. The coefficient of determination r?
ranged between 0.87 and 0.94.
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Table 1. Age-specific mortality of Myzus persicae at various tem-
peratures in the laboratory

Nymphal mortality (%)

Temp.(°C) n

Ist 2nd 3rd 4th Total
15.0 40 20.0 0.0 0.0 0.0 20.0
17.5 40 10.0 0.0 0.0 0.0 10.0
20.0 40 17.5 2.5 2.5 2.5 25.0
22.5 40 5.0 0.0 25 2.5 10.0
25.0 40 10.0 7.5 0.0 0.0 17.5
27.5 40 0.0 2.5 0.0 0.0 2.5
30.0 40 20.0 7.5 2.5 2.5 32.5
325 40 5.0 15.0 17.5 52.5 90.0

Table 2. Development period (days, mean=+ SE) for nymph stages
of Myzus persicae at various temperatures in the laboratory

Temp.("C)  1st-2nd nymph  3rd-4th nymph Total nymph
15.0 5.940.2a% 6.51+0.1a 12.44+0.2a
17.5 4710.1b 5.0%0.1b 9.7+0.2b
20.0 3.6%0.1c 3.6%0.1cd 7.2+0.1¢
22.5 3.1£0.1d 34+0.1d 6.5+0.1d
25.0 24+0.1ef 2.940.0e 5.4+0.1e
27.5 224£0.1f 2.7+0.1e 4940.1e
30.0 2.1+0.1f 29+0.1e 5.0£0.1e
325 2940.1de 4.320.2bc 6.31+0.4cde

*Within a column, means with the same letter are not significantly different
(P>0.05, Tukey’s studentized range test).

Table 3. Estimated parameter of a linear model regression for ny-
mphal and total immature stages of Myzus persicae

Life stage Intercept Slope DT* DD#**
15t-2nd nymph (0._02'211517)?&2* ( 0%%20195589) 73 458 099
3rd-4th nymph &9@23@13 (8383{2‘%2) 23 722 0588

Total &)9(33282()) (8:88?)22) 49 1165 095

*The developmental threshold (DT) = intercept/slope.
** DD : Degree- days.
##% () : Standard error.
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Fig. 1. Developmental rate (1/d) curve for each growth stage of Myzus persicae at various temperatures

o} Agubol] uwlelr M87|7be] gL e o
2 A 7ai}

32.5°Col| A 8] g 7]7He A 9jta =9 W
=9 e AAAA ez $MT A= Table 3
I ge) 55 255 B ARg-steof 3R 32.5°C
AME 23]8 WE7|7he] TRA] ZHolxA] o] HiE
FHo| TIAFHE AS B3R Ee] WA
257t AFE 4 ok 74 LEHA L] ko] 0.88 o]
dog B AGANA F¥8 2= F 15-30°C7HA =
A5 Aol v wd & BEEieh 7 dAE 2w
FHexE AFoe] 7.3°C, F%Fo] 2.3°C, AA %*F
717ke] 4.9°Celgiet.

1st-2nd nymph, 3rd-4th nymph ¥ A <Z7]7+e]
SEaAANLEE 77t 458U %, 7224 %, 116.5Y = 9]
ovi1st+2nd nymph F =506.2, df = 1, 6, P =0.0001;
3rd+4th nymph F=35.5, df =1, 6, P=0.0019; A <}
Z F=1014, df=1, 6, P=0.0002). B=zo}EA & <}
20) wrgod 2 xof s Barlow (1962)= 5.0°C o]3}
2} 8)% 37, Liu and Meng (1999)2 4.3°C, Kocourek and
Berankova (1989)= 6°C(HFEAHAILE 116.34 %),
Whalon and Smilowitz (1979)-2- ®8-<3:4-2-x7} 4°C
ol fFEAAREEE 129.0dx2} 3yt & Aol
Al SEAAL- T Kocourek and Berankova (1989)2]
AgAzel 713 FAbsksdeh A B AHA S o] 43 ¥

M A AR A4 Fhel 0.88-0.992 A A==
UubH o2 F3o Lxof w}E WL ALV
A 2xfolA A RAEZRA = vt wEkA
15°C-32.5°C7 A1 o] W 9lellM 7+ = U AHA k272t
€ Schoolfield et al. (1981)3} Wagner et al. (1984b) 9]
A A 2= 8- w8l 283 A3 Fig. 13
o} v YR 23 2 U AAAS 3%
°] 0.990]4& Hof w32 X7 o] FheHTable 4).
Park (2004)2 2 o] & H A v 3] & o] &
& o ZAASTkel 0.99 o)ifolgty FgT. o

Table 4. Estimated parameters of biophysical development rate
model for each growth stage of Myzus persicae

Stage Ist-2nd nymph 3rd-4th nymph Total

RHO25 0.43 0.35 0.19
HA 8864.88 6988.99 10024.70
HL —22100.60 —58311.10 —51837.60
TL 283.26 286.28 284.24
HH 131294.70 106600.40 83949.50
TH 305.86 305.44 305.93
r 0.99 0.99 0.99

RHO25°C; development rate at 25°C assuming no enzyme inactivation,
HA,; enthalpy of activation of the reaction that is catalyzed by a rate-
controlling enzyme, TL; Kelvin temperature at which the rate-controlling
enzyme is half active and half low-temperature inactive, HL; change in
enthalpy associated with low temperature in activation of the enzyme, TH;
Kelvin temperature at which the rate-controlling enzyme is half active and
half high-temperature inactive, HH; change in enthalpy associated with
high-temperature inactivation of the enzyme.
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Fig. 2. Cumulative proportions for the development completion time of Myzus persicae in nymphal and total immature stages as a function

of physiological ages.

Table 5. Estimated parameters of Weibull distribution model for
development completion times of Myzus persicae nymphs

Life stage n B Y 2
Ist-2nd nymph 0.546 4.054 0.394 0.94
3rd-4th nymph 0.483 4.853 0.459 0.87

Total 0.697 7.054 0.312 0.89

B: starting value is calculated as Yi-0.1°% y: the expected normalized time
just before complete development of the first insect, : determined by
transforming the Weibull distribution to the linear form
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