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The Effect of Temperature and Host Plant on Development
and Reproduction by Myzus persicae (Sulzer)

Mei-Hwa Kuo Department of Entomology, National Chung Hsing University, 250 Kuokuan Road, Taichung, Taiwan, R.0.C.

ABSTRACT

Development times of each stadium in Myzus persicae (Sulzer) reared on radish and potato
at six constant temperatures varying from 5-30°C wete significantly different. Development
time was longest at 5°C and shortest at 25°C. The gteatest adult longevity were observed
on both radish and potato at 5°C, which were 56.9 and 29.7 days, and the shortest at 30°C,
whichw ‘e 7.6 and 6.2 days, respectively. Fecundity increased proportionally with temperature
above 5°C, with maxima of 66.0 offsprings/female at 22°C and 59.5 offsprings/female at
15°C, when reared on radish and potato, respectively. Reproduction began decreased at
temperatures over 22°C and 15°C on radish and potato, respectively. Among the temperatures
tested, the lowest fecundity was observed at 30°C, 0.44 and 0.5 offsprings/female, on radish
and potato, respectively. The thermal summation on radish (152.70°D) was greater than that
on potato (117.66°D). However, the thrid order polynomial regression curve gave more satisfac-
tory conclusions than linear equation in this study, indicating an optimal temperature for
rapid development of 22-25°C on radish and 25-27°C on potato.

Key words: Temperature, host plant, Myzus persicae(Sulzer), development, reproduction.
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Table 1. Effect of various constant temperatures on development times in Myzus persicae {Sulzer)

on radish
Development time (days)
Temp. Stadium~1 Stadium—11 Stadium—1I11 Stadium-IV Preadult
(c) N Mean N Mean N Mean N Mean N Mean
(SEM)* (SEM) (SEM) (SEM) (SEM)
5 28 88ak % 27 7.2a 27 107a 26 120a 26  388a
(.6) (4) (4) ) (8)
10 30 5.0b 30 39b 29 4.1b 29 5.7b 29 18.8b
(2) (2) (2) @Y (:2)
15 30 25¢ 30 2.2¢d 30 25¢ 30 34c 30 10.7¢
(1 (1) (2) (2) (4
20 30 2.4cd 30 2.5¢ 29 1.9d 27 1.6ef 27 8.3d
(2) (2) (2) (:2) (:3)
22 48 2.5¢ 48 1.6e 48 1.8de 48 2.2de 48 8.0d
(D (1) (1) (1) (2)
25 30 1.7de 27 2.2¢d 27 1.3e 26 1L.1f 26 6.2¢
(1) (2) (1) (1) ()
30 30 1.3e 29 1.8de 27 2.0d 27 2.6cd 27 7.6d
(D (1 ay (2) (3
35 30 l.1e
(.6)

% I T2 EEREREE o Standard error of mean.

* % PP ARTERRKEERSBES T 5% EE KT TREELR -

Means within a column followed by the same letter are not significantly different at the 5% confi-

dence level (Duncan’s new multiple range test).
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Table 2. Effect of various constant temperatures on development time in Myzus persicae (Sulzer) on

potato
Development time (days)
Temp. Stadium—I Stadium—H Stadium—III Stadium—-IV Preadult
() N Mean N Mean N Mean N Mean N. Mean
(SEM)* (SEM) (SEM) (SEM) (SEM)
5 28 6.8a% % 22 11.4a 13 13.2a 7 18.3a 7 50.3a
4) (5) (10) (12) (12)
15 35 2.3b 35 2.7b 34 3.1b 34 35b 34 11.4b
(1) (2) (2) (2) (2)
20 33 1.6¢ 33 1.3¢ 33 1.7¢ 29 1.9¢ 29 6.6¢
(1) (D (D (D (2)
25 36 1.0¢ 32 1.3¢ 29 l4c 23 1.7¢ 23 54d
(1 (1 (1) D (1
30 30 1.3¢ 25 1.3¢ 23 L.6¢ 19 1.8¢ 19 5.8d
@) (1) (1) (D (.5)

¥ k% [ [FE—
% v % % asin Table 1.
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Table 3. Effect of various constant temperatures on adult longevity and fecundity in Myzus persicae
(Sulzer) on radish and potato

Longevity (days) Fecundity (offsprings/$ )
Temp e —_— e
«© Radish Potato Radish Potato
b ) e —_— [ — e
N Mean N Mean N Mean N Mean
(SEM)* (SEM) (SEM) (SEM)
5 30 56.9a* * 36 29.7a 26 154¢ 7 1.3¢
(63) (4.0) (2.3) )
10 30 34.8b 29 34.4b
(4.2) 37
15 30 20.9¢ 35 23.5a 30 46.6b 35 59.5a
(2.2) (1.8) (5.6) (4.4)
20 30 18.7¢ 33 13.3b 30 42.7b 29 56.9a
(2.3) (1.6) (4.3) (6.0)
22 48 32.2b 48 66.0a
(17) 3.7)
25 30 7.9d 36 6.8¢ 26 23.7¢ 23 26.2b
(.8) (8) (16) (47
30 30 7.6d 35 6.2¢ 27 0.4d 19 0.5¢
(:5) (5 (1) (2)
*0 k% FFE—

%+ %% | asin Table L
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Table 4. Linear regression between temperature and developmental rates of juvenile stages in
Myzus persicae (Sutzer) reared on radish and potato at 5 to 25C

Host Life— Regression Regression Thermal Low

plant stage equation coefficient summation developmental
r K(D) threshold

Radish I Y=0.004+0.022x 0.8994 4597 -0.2

11 Y=0.073+0.020x 0.7405 51.20 -3.7

I Y=-0.072+0.031x 0.9786 32.09 2.3

v Y=-0.186+0.038x 0.8302 26.14 49

Total  Y=-0.009+0.007x 0.9840 152.70 14

Potato 1 Y=-0.100+0.042x 09537 25.36 24

11 Y=-0.093+0.036x 0.9324 26.60 3.0

I Y=-0.100+0.034x 0.9809 30.17 34

v Y=-0.090+0.027x 0.9647 35.90 3.3

Total  Y=-0.026-+0.009% 0.9836 117.66 32

Y: development rate (1/day)
x: temperature (5 to 25C)

(Campbell and Mackauer > 1977 3 Hutchison and 9 ({rEEE 5 388 K HERE FB03K)
Hogg * 1984) 7R LIS o SR (B3 5 T HERZER 20~ 25K 30T> UGEHESEZEE
TRASE ~ HEEE FHE U5 CHREERRN BREEETEERE LERR FRE (R R
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Fig. 1. Curvilinear regression between temperature and developmental rate for juvenile stages of Myzus persicae (Suizer) on radish at 5 to 30°C.
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Fig. 2. Curvilinear regression between temperature and development rate for juvenile stages of Myzus persicae (Sulzer) on potato at 5 to 30°C.
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Table 5. Body length of Myzus persicae (Sulzer) reared on radish at various constant temperatures

Average body length (mm)

Juvenile stage

Adult stage

Temp.

() I 1I I IV—Apterae ~ V—Alatae  Apterae Alatae

10 0.78a%* 1.00a 1.30ab 1.64a - 2.17a
(05)* (07) (04) (09) (08)

15 0.75a 0.96ab 1.32ab 1.57a 1.69b 1.95bc 2.00a
(.04) (.06) (.04) (07) (11 (.10} (01)

20 0.68ab 1.00a 1.23be 151ab 1.65b 1.96bc 1.96a
(07) (10) (06) (09) (13) (11) (02)

22 0.69ab 1.00ab 1.36a 1.56a 1.80a 2.00b 1.88b
(09) (11) (06) (08) (10) (09) (08)

25 0.61b 0.89ab 1.16¢ 1.41bc 1.48¢ 1.80c 1.80b
(10) (13) (06 (08) (05) (09) (03)

30 0.73ab 0.83b 1.01d 1.31c -- 1.63d ---
(08) (03) 07) (04) (11)

%+ k% . fAlF—% > %% asin Table 1.
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Table 6. Body width of Myzus persicae (Sulzer) reared on radish at various constant temperatures

Average body length (mm)

Juvenile stage

Adult stage

Temp.

() I 1I I IV—Apterae ~ V—Alatae  Apterae Alatae

10 0.36a%* 0.44ab 0.60a 0.82a 1.03a
(.03)* (.04) (.02) (.09) (.03)

15 0.31ab 0.43ab 0.59ab 0.72abc 0.78a 0.96a 0.83a
(.04) (.03) (.03) (.08) (12) (.06) (.02)

20 0.34ab 0.48a 0.56abc 0.74ab 0.78a 0.96a 0.82a
(.04) (.03) (.06) 07 0 (.06) (02)

22 0.34ab 0.48a 0.6la 0.78ab 0.79a 1.03a 0.73ab
(.03) (.05) €n) (.02) (.02) (.05) (.03)

25 0.28b 0.38b 0.53bc 0.67bc 0.68b 0.95a 0.65bc
(.02) (07) (.03) 07 (.05) (.06) (.03)

30 0.30ab 0.38b 0.50c 0.59¢ 0.67b
(04) (02) (04) (02) (.06)

* ok KEFE—

% » % %kas in Table 1.

KRERER  FEURERTY LEETR » ZRR
TG Lo BE /BRLAMAAE  ERNR
B BRMERA BINEEEN ) REBBRE
W% ERH (1983) ks REAY 2B

REALY > BARBED  EREAS - BEkz
B s (kL) BABERZEBE EBR
A 30 CHES &/ Dixon (1985) REHBRYE
EEH  RIERIAE  BE /BERN ELbE
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Table 7. Ratio of body width/length in Myzus persicae (Suizer) reared on radish at various constant

temperatures
Body width / length
Juvenile stage Adult stage
Temp.

() I 11 08 IV—Apterae V—Alatae  Apterae Alatae
10 0.46 0.44 0.46 0.50 0.49 -
15 041 045 0.45 0.46 0.46 0.49 0.42
20 0.50 0.48 0.46 0.49 047 0.49 042
22 0.49 0.48 0.45 0.50 0.44 0.52 0.39
25 0.46 043 0.46 0.48 0.46 0.53 0.36
30 041 0.46 0.50 045 041

RN ST RE LR NBE S ERER
Table 8. Linear regression between temperature and body size of Myzus persicae (Suizer) reared
on radish at 10 to 30C

Regression Regression
Body size Stage equation coefficient (r)

Body length I Y=0.806—0.005x —0.5754
II Y=1.103—0.008x —{.7641

I Y=1506—0.014x —0.7493

v Y=1.820—0.016x —0.9293

Adult Y=2.399—0.024x —0.9126

Body width I Y=0.380—0.003x —0.6693
11 Y=0.492—0.003x —0.4713

111 Y=0.662—0.005x —0.7862

v Y=0.915—0.010x —0.8354

Adult Y=1.211—-0.014x —0.7250

Y: body size (mm)
x: temperature (10 to 30C)
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