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ABSTRACT

Feng, H. T. and You, B. Y. 1988. Host-plant related chromosome polymor-
phism in the turnip aphid, Lipaphis erysimi. Plant Prot. Bull. 30:135—147.

Karyotypes of the turnip aphid. (Lipaphis erysimi Kaltenbach) collected
from common kale (Brassica oleracea var. acephala DC.) and radish (Raphanus
sativus 1.) were examined cytologically. Cells with three different chromosome
numbers were found within embryos from single female. The frequently
observed chromosomal abnormalities were interpreted as dissociations on the
shortest pair of chromosomes during mitotic processes, resulting in 2n=9 or
2n=10 complements. The proportion of normal karyotype (2n=8) observed in
individuals collected from common kale was significantly lower than that
observed in the aphids collected {rom radish, especially in those collected
during the winter months. High temperature seemed to have profound effects
on disappearance of the aphids with chromosomal abnormalities. Mechanism of
the host-related chromosome polymorphism and its possible ecological signifi-

cances were discussed.
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INTRODUCTION

Inspired

Control of the turnip aphid (Lipaphis
erysimi Kaltenbach), one of the pests of
cruciferous crops in Taiwan, has been
relied solely on chemicals since the first
introduction of chlorinated hydrocarbons
in the 1950°s. It was therefore considered
necessary to find out if the aphid develop

by previous study concerning chromosome
translocation in insecticide resistant green
peach aphid (Myzus persicae (Sulzer))®
the karyotype of L. erysimi was examined
In 1982, You ef al'® have
found morphological polymorphism in the

extensively.

chromosomes of L. erysimi in central

Taiwan, Cells with chromosome number
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as 2n=9, with one very short, unpaired
element, were observed quite often.

In this study, karyotypes were observ-
ed in aphids that continueously collected
from natural populations on radish (Ka-
phanus sasivus L) and common kale (Bras-
sica oleracea var. acephala DC.). The dif-
ferential seasonal changes in the observed
composition of various karyotypes in
individual embryos on the two host-plants
were reported. The ecological significances
of the host-related chromosomal changes
were discussed.

MATERIALS AND METHODS

The laboratory clones of turnip aphid
were previously established from individu-
al parthenogenic females collected from
cruciferous host plants (Brassica, Rapha-
nus) at Taichung from 1982 to 1983.
The established clones were kept on
radish seedlings at 20°C
period of 12hr per diem.

with a photo-
Fourth instar
nymphs from each clone were used for
chromosome preparation.

For field
aphid, common kale and radish were

sampling of the turnip

randomly planted together on a 1.5m x
4m plot in the Institute at Wufeng,
Taichung. To ensure the proper growth
of the plants, the lepidopterous defoliators
were removed by hand, instead of using
pesticides. Aphids were sampled at about
a month after sowing. From each kind of
host plant, ten plants were chosen, and
from each chosen plant, ten nymphs of
fourth instar were collected and examined
cytologically. The sampling routine was
carried out 7 times, started from the
1984, .and ended in
the early June of the next year. However,
since the high temperature in June had

end of September,

inhibited
erysimi, no sample was taken in the last

the field occurrences of L.

planting period.

In the second experiment started in
the following autumn, the same two
species of host-plants used in the experi-
ment described above were planted,
separately, in 60(L) x 45(W) x 15(D) cm
plastic pots (approximately 50 plants per
pot). The pots were placed outdoor and
covered with Nylon screen (20 mesh) to
prevent the colonization of other pests.
Ten apterous females of two laboratory
clones, TA 10-1 and TA 32-2, were
released onto seedling of the two host-
plants, separately, at the 10th day after
sowing. Progenies of the first and the
second generation were collected (10 per
pot) and examined. The release-collection
routine was repeated 4 times which sche-
dualed in October and December of 1985,
and February and April of 1986.

Chromosome squash preparation for
every individual aphid sample was made
from young embryos removed from fresh
material. Embryos from fourth instar
nymph were dissected out and immersed
in Ringer’s solution containing 10 ug/ml
colchicine (Sigma) for 10 to 20 minutes.
The embryos were then fixed in freshly
prepared 3:1 methanol/acetic acid for at
least 30 minutes. Embryos in which the
eye-pigment was not visible were trans-
ferred onto a clean microslide and squash-
ed with a drop of 45% or 60% acetic
acid depending on the duration of fixation.
The slides were examined under phase
contrast. For every specimen, chromosome
number of exactly 100 sets were record-
ed.








