DOI:10.6660/TESFE.1999001 &&E&Formosan Entomol. 19: 1-18 (1999) IS Research report

JFormosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

Effects of temperature, photoperiod and crowding treatment on alate formation in the green peach
aphid, Myzus persicae (Sulzer) [Research report]

mE - R REREESVAEERNIRZZE [RERS]
K.M.Hwa and LY.Chang and M.Y.Yi
Fh=E - BIEE - BXIA
*BAEZE-mail & Myzus persicae (Sulzer), alatae, temperature, photoperiod, crowding effect
Received: 1998/07/21  Accepted: 1999/01/16  Available online: 1999/03/01
Abstract
At 10, 15, 20, and 25°C, green peach aphid, Myzus persicae (Sulzer) , nymphs were reared at densities of 1 nymph /leaf after
their adult mother was individually reared on cabbage; there was no alate formation at photoperiods of 6L:18D, 10L:14D, or
14L:10D. When nymphs were reared at densities of 10 nymphs /leaf and 20 nymphs/leaf, alate was formed at all temperatures
tested, and the highest percentages of alate formation were 22.5% and 27.5 %, respectively, at these 2 denser densities under
10L:14D at 15°C. The percentage of alate formation was apparently higher when nymphs were individually reared after their mother
aphids were reared under a denser density of 10 adults/leaf than if their mothers were individually reared. Furthermore, when
nymphs were also reared at crowded densities instead of individually reared, the percentage of alate further significantly increased.
When nymphs were reared at a density of 20 nymphs/leaf after their mother aphids were high-density higher at 15°C than if their
mothers were individually reared, and about 5 times higher at 10°C . By analyzing the regression of alatae emergence and multiple
factors, it was found that mother aphid crowding, temperature, and nymph- rearing density were of direct concern, and rearing
period and photoperiod were of indirect concern. Crowding was the major influential factor for alatae emergence.
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Fig. 1. Percentage of Myzus persicae alate formation at different nymphal densities under various photoperiods after
adults were individually reared for 1-6 d at 10C.
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Fig. 2. Percentage of Myzus persicae alate formation at different nymphal densities under various photoperiods after

adults were individually reared for 1-6 d at 15TC.
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Table 1. ANOVA for percentage of Myzus persicae alate formation after adults were individually
reared for 1-6 d at various temperatures and photoperiods

Source DF SS MS F Value Pr

T 3 5171.76 1723.92 3.95 0.0716
P 2 711.34 356.67 3.99 0.1115
C 2 6456.48 3228.24 235.64 0.0001
D 5 1406.48 281.30 3.47 0.0447
TXP 6 696.99 116.17 2.84 0.0584
TXC 6 2615.74 435.96 31.82 0.0001
TXD 15 732.41 48.83 2.90 0.0063
PXC 4 356.71 89.18 6.51 0.0002
PXD 10 231.71 23.17 1.24 0.3284
CXD 10 811.57 81.16 5.92 0.0001
TXPXC 12 490.51 40.88 2.98 0.0025
TXPXD 30 665.51 22.18 1.62 0.0565
PXCXD 20 375.23 18.76 1.37 0.1742
TXCXD 30 505.09 16.84 1.23 0.2450

T: Temperature.

P: Photoperiod.

C: No. nymphs/leaf.

D: Time adults were individually reared (d).

RZ RS RERENEEMRTRRAERBE TR AR LE
Table 2. Percentage of Myzus persicae alate formation at various temperatures and densities after
adults were individually reared for 1-6 d

Temp. Alatae (%)
°C) Density (nymphs/leaf)
1 10 20

10 0.00 b* 17.92 a 20.83 a
(0.00)** ( 9.27) ( 9.89)
15 0.00 b 16.39 a 20.00 a
(0.00) (10.68) (10.00)
20 0.00 ¢ 3.61b 6.67 a
(0.00) { 3.76) (' 5.42)
%5 0.00 b 2.22 a 361 a
(0.00) ( 2.56) ( 3.35)
Mean 0.00 ¢ 9.86 b 12.78 a
{0.00) (10.10) (10.84)

* B R R K Tukey’s studentized range test ST » 75 5% BB K FHEEEER o
* : Means within a row followed by the same letter are not significantly different at the 5%
confidence level according to Tukey’s studentized range test.

T PTG -

** ! Standard error of mean.
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Table 3. Percentage of Myzus persicae alate formation at various nymph densities under different

temperatures and photoperiods after adults were individually reared

Temp Photoperiod Density (nymphs/leaf)
(°C). 1 10 20
6L:18D 0.00 b* 225 a 25.83 a
(0.00)** (9.35) (8.61)
10°C 10L:14D 0.00 b 19.17 a 2417 a
(0.00) (3.76) (7.36)
14L:10D 0.00 b 10.00 ab 1250 a
(0.00) (9.49) (8.80)
6L:18D 0.00 b 16.67 a 15.83 a
(0.00) (8.16) (5.85)
15°C 10L:14D 0.00 b 22.50 a 2750 a
(0.00) (11.29) (10.84)
14L:10D 0.00 b 10.00 ab 16.67 a
(0.00) (10.00) (9.31)
6L:18D 0.00 b 417b 10.00 a
(0.00) (4.92) (4.47)
20°C 10L:14D 0.00b 4.17 ab 583 a
(0.00) (3.76) (5.85)
14L:10D 0.00 a 2.50 a 417 a
............................................ (0.00) e (2.74) (4.92)
6L:18D 0.00 a 2.50 a 5.00 a
(0.00) (2.74) (4.47)
25°C 10L:14D 0.00 a 2.50 a 3.33 a
(0.00) (2.714) (2.58)
14L:10D 0.00 a 167 a 2.50 a
{0.00) (2.58) (2.74)
xR .

*» ** : Same as in Table 2.
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Fig. 5. Percentage of Myzus persicae alate formation at different nymphal densities under various photoperiods after
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adults crowding treatment for 1-6 d at 20C.
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Table 4. ANOVA for percentage of Myzus persicae alate formation at various nymph densities,
temperatures, and photoperiods after adult crowding treatment for 1~6 d

Source DF SS MS F Value Pr>F
T 3 46790.86 15596.95 13.3 0.01

P 2 3896.90 1948.45 6.25 ns

C 2 22849.90 11424.95 144.77 0.0001
D 5 14821.78 2964.36 12.67 0.0001
TXP 6 2636.78 439.46 3.38 0.05
TXC 6 5587.63 931.27 5.57 0.0001
TXD 15 12258.41 817.23 11.00 0.0001
PXC 4 1383.45 345.86 4.38 0.0036
PXD 10 700.11 70.01 1.11 ns
CXD 10 2045.40 204.54 2.59 0.0111
TXPXC 12 1201.53 100.13 1.27 0.2607
TXPXD 30 2896.60 96.55 1.22 0.2495
PXCXD 20 1925.63 96.28 1.22 0.2707
TXCXD 30 3128.09 104.27 1.32 0.1779

T: Temperature.

P: Photoperiod.

C: No. nymphs/leaf.

D: Time of crowding treatment (d).

FE MFHBAERC SR FRHIMN
Table 5. Multiple factor regression analaysis of alate Myzus persicae {Sulzer) emergence
Parameter Standard  Partial Model

Variable* Estimate error R’ R Cp F Prov>F
Intercept -11.348 4.816 5.55 0.0189
CD 0.450 0.058 0.2063 0.2063 419.8419 111.76 0.0001
T 0.403 0.262 0.1799 0.3862 229.6259  125.77 0.0001
N 2.663 0.300 0.1013 0.4875 123.4497 84.57 0.0001
TN -0.097 0.016 0.0335 0.5210 89.6864 29.84 0.0001
CP -0.166 0.030 0.0046 0.5256 86.7856 4.12 0.0001
C 5.778 0.635 0.0260 0.5515 61.0352 24.62 0.0001
CT -0.209 0.028 0.0517 0.6033 7.80564 55.26 0.0001

*: CD: interaction between mother aphids crowding and reared day (CXD).
T: temperature (T).
N: no. aphid nymphs per leaf (N).
TN: interaction between temperature and no. aphid nymphs per leaf (TXN).
CP: interaction between mother aphid crowding and photoperiod (CXP).
C: mother aphid crowding (C).
CT: interaction between mother aphid crowding and temperature (CXT).
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Effects of Temperature, Photoperiod and Crowding Treatment on
Alate Formation in the Green Peach Aphid, Myzus persicae (Sul-
zer)

Mei-Hwa Kuo*, Yu-Chang Liu and Yu-Yi Ma  Department of Entomology. National Chung-Hsing University, Taichung 402, Taiwan.
g p gy
R.O.C.

ABSTRACT

At 10, 15, 20, and 25°C, green peach aphid, Myzus persicae (Sulzer), nymphs
were reared at densities of 1 nymph /leaf after their adult mother was individu-
ally reared on cabbage; there was no alate formation at photoperiods of 6L:18D,
10L:14D, or 14L:10D. When nymphs were reared at densities of 10 nymphs /leaf
and 20 nymphs/leaf, alate was formed at all temperatures tested, and the highest
percentages of alate formation were 22.5% and 27.5%, respectively, at these 2
denser densities under 10L:14D at 15°C. The percentage of alate formation was
apparently higher when nymphs were individually reared after their mother
aphids were reared under a denser density of 10 adults/leaf than if their mothers
were individually reared. Furthermore, when nymphs were also reared at cro-
wded densities instead of individually reared, the percentage of alate further sig-
nificantly increased. When nymphs were reared at a density of 20 nymphs/leaf
after their mother aphids were high-density reared, the percentage of alate for-
mation was about 7 times higher at 15°C than if their mothers were individually
reared, and about 5 times higher at 10°C. By analyzing the regression of alatae
emergence and multiple factors, 1t was found that mother aphid crowding, tem-
perature, and nymph- rearing density were of direct concern, and rearing period
and photoperiod were of indirect concern. Crowding was the major influential
factor for alatae emergence.

Key words: Myzus persicae (Sulzer), alatae, temperature, photoperiod, crowding
effect.
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