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Abstract

The time required for ppopulatioon growth and the mean generation time of M. persicae on radish leaf were reduced with an
increase of temmperature. The population growth time was 60 days at 5°C and 16 days at 30°C. The population growth time was
always the shortest with a high initial densitty of 16 aphids/leaf when tested at various temperatures. The total number of aphid
reached by any population was the largest at 10°C with 3,547 aphids and the least at 30°C with 96 aphids. The highest populaation
growth rate was 304 aphids/day at 25°C with an initial density of 1 aphid/leaf. The peak populations reached at the low
temperature of 5°C and the high temperature of 30°C were always lower than those at 10-25°C. Usually the highest peak occurred
about 20 days after initiation of population growth. However, peaks occurred later time at lower temperatures and were reached
earlier at higher temperatures. The higher the temperature, the greater the fluctuations of population growth. The carrying capacity
of aphids at 20-30°C was higher than at 5-15°C, and the highest carrying capacity occurred at 20°C with a high initial density of 16
aphids/leaf. The survival times of populations were usually shorter with higher initial densities , during which time population
growth was faster and intraspecific competition was dominant. The density-dependent mortality was greater at temperatures
above 15°C than at the lower temperatures of 5°C and 10°C. Mortality increased linearly to the end of population growth.
Intraspecific competition was a scramble one.

e

B8 (Myzus persicae) REIRNEEE L - AREE NEFIEREBAFHEERRRE - BREASMAE - LI5S CRZ60K%
&R 30CRZI6AABERR - BER NS SREREICER Y EHERERRE - BAHIERAZDII0CHE Z3,547ERKAK
30°CIFEERR/) - BTERZEEFHEEHEN1IR1,600-2,000E 2/ - D25 CREBREZEERIEZEHIZEREHIVMERARS
IE - RS CRICCZEHESIEEENR10-25°CE - SITRETE LREAR20R LGV ERSE  BEREGHRE  HEEEE
ERsEZREEE  MeRRRIEA - T 2EFEREXBRE Z2AS - EIREAAK - 20-30°CR 2GR A TEEET] (carrying
capacity) EERERS-15°CE - HPD20°C T EBEREICEZRHBTRENAREAN - STR NMUEBREESE @ BHERR
R BRRFRBE - BEZEENRAE - 15°CULEZER - BEMREFRTERKE) ZEBERERS CRICCERAK - BEEE
RERPIATCEER LA  EBHBEBEESE  KEEKLAZRKBRA - BREATCZRHBTRE - 15°CY ERIBERE - BB EH
B EARFABRE - HFEEMERF (scramble competition) 7REEREE -

Key words: Myzus persicae, population growth, density-dependent mortality, scramble competition.
FASERE: thIT - IREFIER  BERENTR - IEUHRT -
Full Text: BIPDF(1.12 MB)

THEHHETEBHZE Browse all articles in archive: http://entsocjournal.yabee.com.tw



hEER & 15: 275-285(1995)

Chinese J. Entomol. 15: 275-285(1995)

70 I 9 B T A 0 T B M S RS L A
REEREREIETR

MEHE FTE grrmiesseR SOH@ENISs0HR

W =

BR3F (Myzus persicae) %AA B Y ¥ b, REZIE TRAE LHMAFHERE
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Fig. 1. The population density of Myzus persicae with various initial densities (D) at various temperatures.
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Table 1. The mean and variance of population (no. aphids / leaf) of Myzus persicae with various initial densities at
various temperatures

Initial density

Temp. 1 aphid / leaf 2 aphid / leaf 4 aphid / leaf 8 aphid / leaf 16 aphid / leaf
5C 7.98" 12.82 6.67 31.59 10.16
28.30” 105.47 13.69 525.78 25.10
10°C 23.57 19.82 31.32 81.29 95.91
326.89 260.50 580.81 2921.40 5474.52
15°C 25.71 14.06 62.45 53.58 75.89
602.21 160.02 4055.14 2011.52 2191.18
20°C 69.17 84.41 43.71 74.93 93.33
5514.54 5545.78 874.98 4043.69 4548.15
25°C 85.00 16.42 46.40 40.37 21.25
9753.54 181.98 2045.75 995.40 413.72
30°C 9.40 11.87 19.62 18.14 30.00
70.22 76.74 289.68 252.49 1185.42

1): mean, 2): variance.
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Fig. 2. The population growth rate of Myzus persicae with various initial densities (D) at various temperatures.
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Fig. 3. The density-dependent mortality of Myzus persicae with various initial densities (D) at various

temperatures.
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£= TRATEREREE FHIFEREEREH% og N#log N Rlog N #Hog NaBESHTZ B RE(R) RBE
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Table 2. The coefficients and slopes of regression log N, on log N.++ and log N on log N. of Myzus persicae with
various initial densities at various temperatures
Initial density

Temp. 1 aphid / leaf 2 aphid / leaf 4 aphid / leaf 8 aphid / leaf 16 aphid / leaf
5°C 0.7039" 0.9362 0.7983 0.9193 0.8314
0.7039” 0.9771 1.0234 1.0286 1.1005
0.0001 0.0001 0.0001 0.0001 0.0001
0.4955" 0.9148 0.8171 0.9456 0.9150
10°C 0.9398 0.8688 0.8108 0.8372 0.8110
0.9398 0.9237 1.0005 1.0739 1.0896
0.0001 0.0001 0.0001 0.0001 0.0001
0.8833 0.8025 0.8112 0.8991 0.8836
15°C 0.9153 0.8354 0.8796 0.7561 0.6476
0.9153 0.9049 0.9879 1.0452 1.2485
0.0001 0.0001 0.0001 0.0001 0.0001
0.8378 0.7559 0.8690 0.7903 0.8086
20°C 0.7644 0.7561 0.6619 0.6334 0.4769
0.7728 0.8571 0.9999 1.0343 1.0114
0.0005 0.0001 0.0001 0.0008 0.0058
0.5908 0.6480 0.6619 0.6551 0.4824
25°C 0.8748 0.6513 0.5205 0.4591 0.5015
0.8748 0.7943 0.8488 0.9404 1.2104
0.0001 0.0126 0.0507 0.0078 0.0678
0.7653 0.5173 0.4420 0.4317 0.6070
30°C 0.4728 0.6660 0.5731 0.4354 0.4940
0.4728 0.8507 0.9015 1.0769 0.9238
0.2367 0.0019 0.0038 0.1334 0.1407
0.2336 0.5666 0.5167 0.4690 0.4566

1): Slope of log N. against log N.-..
2): Slope of log N.-,; against log N..
3): P value.

4): Regression coefficient (R?).

AP < £ (Dixon, 1985) » FEE T H
G HIRE BT > 15°C R B HIRA BT Bl &
EZBE (Kuo, 1993) - HE =48 , BEE
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CERSERR R (FpEHIE) » BEKEEA
BIE , H b 1F Il T Dk iR B A R KR 1F &
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FEREEEAZE , HENPL, BREET
B2 BEERBIEM - Goel et al. (1971
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K= TRTBREBIETE THITEH T EREECEREREERBEC EREH T
Table 3. The linear regression analysis for density-dependent mortality and log population density of Myzus
persicae with initial various densities at various temperatures
Initial density

Temp. 1 aphid / leaf 2 aphid / leaf 4 aphid / leaf 8 aphid / leaf 16 aphid / leaf
5C 551 "V 0.182 0.02 0.039 0.921
0.0237” 0.6711 0.8884 0.8433 0.3648
—0.1303" —0.0110 0.0288 0.0194 0.0611
0.1476" 0.0172 —0.0120 —0.0066 —0.0319
10°C 4.0988 1.433 1.964 1.647 1.541
0.0502 0.2387 0.169 0.207 0.224
—0.1582 —0.1148 —0.1317 0.1539 0.1996
0.1181 0.1036 0.0950 —0.0739 —0.0896
15°C 4.188 1.036 0.024 0.646 0.004
0.0523 0.3174 0.8769 0.4301 0.928
—0.2004 —0.0862 0.0042 —0.1230 0.0053
0.1454 0.0987 0.0120 0.0825 0.0088
20°C 8.68 4.63 2.352 1.244 2.465
0.0106 0.0452 0.1474 0.2885 0.1447
—0.5320 —0.5248 —0.4567 —0.3852 —1.1233
0.2927 0.2895 0.2877 0.2213 0.6096
25°C 2.480 2.022 3.116 3.96 0.055
0.1362 0.1928 0.128 0.0699 0.8297
—0.3452 —0.4601 —0.7636 —0.8747 0.2809
0.2031 0.4035 0.4617 0.5629 0.2886
30°C 2.148 2.352 2.344 0.752 0.257
0.1931 0.1533 0.154 0.4497 0.6467
—0.4854 —0.3652 —0.5149 —0.7909 —0.6327
0.5272 0.3524 0.4117 0.6486 0.5396
1) : F value.
2) + P value.

3) : Intercept of regression line (a value).
4) : Slope of regression line (b value).
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The Population Growth and Density —Dependent Mortality of
Myzus persicae (Sulzer) with Various Initial Densities on
Radish Leaf at Various Temperatures

Mei-Hwa Kuo* and Yu-Chang Liu Department of Entomology, National Chung Hsing University, 250 Kuokuan Road, Taichung,
Taiwan, R.O.C.

ABSTRACT

The time required for population growth and the mean generation time of
M. persicae on radish leaf were reduced with an increase of temperature. The
population growth time was 60 days at 5°C and 16 days at 30°C. The population
growth time was always the shortest with a high initial density of 16
aphids / leaf when tested at various temperatures. The total number of aphid
reached by any population was the largest at 10°C with 3,547 aphids and the
least at 30°C with 96 aphids. The highest population growth rate was 304
aphids /day at 25°C with an initial density of 1 aphid/leaf. The peak
populations reached at the low temperature of 5°C and the high temperature of
30°C were always lower than those at 10~25°C. Usually the highest peak
occurred about 20 days after initiation of population growth. However, peaks
occurred later time at lower temperatures and were reached earlier at higher
temperatures. The higher the temperature, the greater the fluctuations of
population growth. The carrying capacity of aphids at 20~30°C was higher than
at 5~15°C, and the highest carrying capacity occurred at 20°C with a high
initial density of 16 aphids / leaf. The survival times of populations were usually
shorter with higher initial densities, during which time population growth was
faster and intraspecific competition was dominant. The density-dependent
mortality was greater at temperatures above 15°C than at the lower
temperatures of 5°C and 10°C. Mortality increased linearly to the end of
population growth. Intraspecific competition was a scramble one.
Key words: Myzus persicae, population growth, density-dependent mortality,

scramble competition.
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