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ABSTRACT Aphids are very troublesome for farmers. However, pesticides often have an unexpected 
influence. In the first series of experiments, the team tested aphid’s responses to odours 
and colours. They found crushed orange peel to be the most effective repellent and yellow 
to be the best attractive color. From this, they designed a simple method of keeping aphids 
away from plants. This team also noticed variation in larval body colors of a descent of 
aphids. In their second series of experiments, they discovered that this resulted in an 
asexually reproducing, winged adult and that larval nourishment requirements, survival 
rates, and ability to withstand fasting of this variation were different to other individuals 
of the same descent. They concluded that this adaptation had come about to enable the 
descent to survive even if the hosting plant is killed.

Introduction

Aphids are small insects that feed on the sap found 
in the phloem of plants. They are infamous for being 
harmful to agriculture. However, they are expected 
to be used as a model organism, as the genome of 
the pea aphid was deciphered in 2010. They have 
many interesting features. For example, body colors 
of pea aphids are modified by a certain symbiotic 
bacteria,[1] and they are creatures of polyphenism. In 
this paper, we report two of our discoveries: There is 
a strange descent, in which larvae change their body 
colour as they grow. Larvae of winged aphids take in 
nourishment in earlier stage than larvae of wingless do.

Designing an Aphid Catcher

In this research, we tried to make an aphid catcher 
by researching their behavioral patterns through 

experiments and observations, which have not been 
widely considered.

Experiments and Results (Lipaphis 
erysimi)

Two groups of 20 aphids were prepared. One group 
was put on leaves, the other on a sheet of flat, white 
paper. Their responses were recorded. The results 
show that feeding aphids wouldn’t move [Table 1].

Colonies were left with wasabi, a dead aphid, crushed 
orange peel, and so on. One day later, the number 
of escaped aphids was counted. The results show 
that orange peel is very offensive to them [Table 2].

Colour choice test (using apterans aphid 
species)
Aphids were made to walk on sheets of colored 
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paper. Although I did vary the motive to start to 
walk including humidity, brightness, and inclination, 
preferences of colours were not found.

Color choice test 2 (using alatas aphid species)
Thirty aphids were left in the box with conditions of 
17L, 22oC. They were left to choose between green 
and yellow paper for 10 minutes [Figure 1]. The sheet 
of yellow paper was landed on 11 times, the green 
paper was not at all landed on.

Discussion

In nature, apterans need not to move from their host 
plants. The results of experiment 1, 3 can be reflected.

The nature of being attracted to yellow (experiment 
4) is well known in the case of many other insects 
like whitefly and thrips.

Through these results, we can suggest one way of 
aphid control [Figure 2].
1. Spray orange essence.
2. Hang a sticky yellow sheet above the host plant 

as an aphid catcher.

Conclusions

A sticky yellow sheet is on the market mainly as a 
countermeasure to whitefly. But, it’s declining because 
it’s not a decisive measure. Now, to improve it, we will 
experiment to find some scents which attract aphids.

Discovery of a strange descent  
of aphid 

We found a strange descent of green peach aphid 
in Nagoya city, Aichi prefecture [Figure 3].

(The word “descent” is used to express a group of 

individuals with the same genes.)

In this descent, all larvae are born with green bodies, 
but around the third instar stage, some of them turn 
red. The red aphids grow up to be winged and asexual.

Figure 1: The methods used in the experiments

Figure 3: The colony of the descent

Figure 2: Our idea of an aphid catcher

Table 1: The differences in the behavior between aphids on leaves 
and aphids on paper

Don’t Move Walk Away
On Leaf 18 aphids 2 aphids
On Paper 1 aphid 19 aphids

Table 2: About aphid’s offensive smell
Source of Offensive smell Percentage of escaped aphids
Orange peal 98%
Wasabi 4%
A dead aphid 4%
Control experiment 3%
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While the other larvae, which kept their body green, 
grow up to either be winged and sexual, or wingless 
of either asexual varieties [Figure 4].

A descent of green peach aphids in which body 
colours differ between larvae of winged and larvae 
of wingless like this descent has not been reported.

Larvae of winged aphids take nourishment in 
earlier stage than larvae of wingless do
When we grew the descent, we noticed that the fourth 
instar larvae of winged aphids tended to stay on dead 
and dry leaves while others migrated to new ones. So 
we performed an experiment to examine if the fourth 
instar larvae of winged need nutrition. 

Materials and Methods

We prepared 20 aphids from each of six types from 

the descent. The six types are adults, the fourth instar 
larvae and the third instar larvae from both wingless 
(green) and winged (red) aphids. We left them in 
cases without food. Every day, we counted the 
number of living, dead, and newly emerged aphids.

Results

Graphs 1 and 2 show the death with time of winged 
and wingless adult aphids. All red larvae of the fourth 
instar could emerge and fly without food. In eight days, 
none of them died [Graph 3]. Graph 4 shows the green 
larvae in the fourth instar which can be contrasted as a 
control to the red larvae in Graph 3. While red larvae in 
the fourth instar strongly resist fasting, in the third instar, 
they are much weaker at fasting than their wingless 
counterparts [Graphs 5 and 6]. 

Discussion

Why is there such a big difference in the ability to 
survive without food between the fourth and the 

Figure 5: The results of fasting test on Lipaphis erysimi

Graphs 1-6: The number of Living (green), Newly Emerged (Blue) and Dead (Orange) Aphids over time

Figure 4: The scheme of the descent
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third instar of red larvae? Our hypothesis is that 
larvae of winged aphids in around the third instar 
need a much greater amount of food to survive 
the fourth instar period without feeding. Therefore, 
around third instar, they are more sensitive to fasting 
because they need more nutrition than their wingless 
counterparts. This hypothesis is also rational from an 
evolutionary strategical point of view. It is known that 
winged aphids are born when a colony becomes 
crowded or the host plant becomes aged.[2-4] So, 
there is always a danger that the host plant withers 
when larvae of winged aphids grow. 

We think larvae of winged aphids bring forward 
feeding time, anticipating the host plant’s death.

We cannot conclude that these phenomena are 

common to all aphid species. However, we made the 
same experiment with three types of Lipaphis erysim: 
Adults of both wingless and winged aphids and the 
fourth instar larvae of winged. And we also got results 
which show that it is larvae of winged aphid that are 
the most strongly resist fasting too [Figures 5 and 6].

Conclusion

Survival strategy of aphids is more ingenious 
than we have expected
The results of this experiment tell us that if we pull 
vegetable damaged by aphid and pile them, winged 
aphids fly from the pile a few days later. I think to 
investigate ingenious strategy of this interesting 
creature would make a contribution to development 
of agricultural technology.
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Figure 6: Lipaphis erysimi




