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ABSTRACT

These last few years, scales pest infestation on the apple crop in Batu city is a
problem that has yet to be controlled. Scales infestations are always there at the
apple crop but different population levels at each stage of the apple crop growth.
Patterns of population abundance of scales that are synchronized with the apple
crop growth stages need to be understood and the basis for the control of scales
infestation. The study was conducted in July 2012 until January 2013 in Bumiaji,
Batu City. The study was conducted at two locations that have a different altitude,
each in Binangun village the altitude of + 900 meters above sea level and in the
Tulungrejo village that have altitude + 1.515 meters above sea level. Results from
this study are the pattern of population abundance of scales are linear with the
average level of high population caused not found parasitoid as a result of exces-
sive use of insecticides and biodiversity is low. The pattern of population abun-
dance of scales began to rise sharply in the phase of thinning and covering of apple
fruit. If required the application of insecticide should be addressed at the time of
first instar scales and adult males, but it must be carried out carefully so as not to
kill non-target insects.
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Introduction

In the 1970s into the early intensification and
modernity applied massively in agriculture of ap-
ple crop in Batu. The use of chemical fertilizers
and pesticides in agriculture of apple crop cannot
be avoided as part of the efforts of farmers to in-
crease crop production of apples. Apple growers
assume that the problem of plant pests can be
solved by the application of pesticides. This is a
driving factor the emergence of certain organisms
that can damage the apple crop. In such circum-
stances, it is easy increase in pest populations, es-
pecially if the use of pesticides is not as recom-
mended.

These last few years, scales pest infestation on
the apple crop in Batu city is a problem that has
yet to be controlled. Scales attack all parts of the
plant that are above the soil surface. The light at-
tack on the branches and twigs causes red spots on
the area contained scales; heavy attack causes
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dead branches and twigs, production decreased
even dead trees. The attack on the fruit causes the
fruit becomes mottled, so the selling price of fruit
in the market is low [1, 2].

Scales pest infestations are always there at the
apple crop but different population levels at each
stage of the apple crop growth. By understanding
the patterns of population abundance of pest scales
and the parasitoids synchronized with the phases
of the growth of apple crop is expected to be
known when the right time to do controlling. Un-
derstanding the factors that influence the develop-
ment of scales populations and the parasitoids are
important in the control of pests. Some things to
know and become the basis for pest control are:
the farmer as a controlling principal, pest control
techniques are applied to farmers, pest, plant and
environmental conditions [3]. This study aims to
assess the pattern of population abundance of
scales and the parasitoids on the apple crop.
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Material and Methods

The study was conducted in July 2012 until
January 2013 in Bumiaji, Batu city. The study was
conducted at two locations which have a different
height of places, each Binangun village, Bumiaji,
Batu who have altitude + 900 masl and in the
Tulungrejo village, Bumiaji, Batu who have alti-
tude £ 1,515 masl. Selection of the location chosen
based on consideration of the apple crop area and
is a center for the production of apple and scales
infestation is a major pest in apple crop in the area.

Experiment farm at each location is divided
into four plots. On each plot were determined 5
plants of sample randomly so that the sample
plants were observed at each location totaling 20
plants. Of the 20 sample plants, determined the lo-
cation of the branches of plants at four points of
the compass, namely North, South, East, and
West. At each direction of the wind determined
two branches 10 cm as scales and parasitoids ob-
servation.

The pattern of population abundance of scales
on the apple crop determined by counting the
number of tick’s visual scales on twigs of plants
along 10 cm for one season crop harvest apples
with 1-week interval of observation time. The first
observation is done one week before the leaf’s ap-
ple crop the leaves of apple plant be cut while the
last observation carried out one week after crop
harvest apples.

The pattern of population abundance of para-
sitoid on apple crop determined by counting the
number of parasitoids were caught in a trap made
of gauze laid on twigs that are colonies of scales.
At each location, the study determined 10 samples
of apple crop randomly. Observations of parasi-
toids carried out every day during the harvest sea-
son of the apple crop. The first observation is con-
ducted one week before the leaves of apple plant
be cut while the last observation carried out one
week after apple crop harvest. All specimens of
caught parasitoids identified in a laboratory of In-
sect Biosystematics, Plant Protection Department,
Faculty of Agriculture, Bogor Agricultural Uni-
versity.

Results and Discussion

The highest population level of first instar
scales was 8 individual/10 cm twigs of apple crop
occurs before the leaves of apple plant be cut, then

decreased sharply reaching the lowest point in the
first weeks after the leaves of apple plant be cut
that is not found the first instar. After thinning and
covering of apple fruit, first instar population in-
creased sharply reaching a population of 6 individ-
uals/10 cm twigs of the apple crop, and decline
slowly reached 4 individuals/10 cm twigs of the
apple crop in observation to 21. After the first in-
star population continues to rise sharply until the
apple crop was harvested.

Increased sharp levels of first instar scales
populations occur twice in one season of apple
crops showed that there are two generations of
scales per season of the apple crop. Some genera-
tions per year vary from 2-6 depending on climatic
conditions, especially temperature and humidity.
Some scales generation was higher in areas with
low humidity and high temperatures [2].

The highest population levels of scales adult
were 4 individuals/10 cm twigs of apple crop oc-
curs before the leaves of apple plant be cut. Then,
the population of adult scales fell sharply reaching
the lowest point when the apple crop flowering
was only one individual/10 cm twigs of apple crop
and then the adult population increased slowly un-
til the apple crop harvest. Cumulatively, the curve
of population growth of scales on apple crop
showed a linear pattern of population growth. The
average level of the scale’s population in the
Binangun village (altitude + 900 masl) was 7.63
individuals/10 cm twigs of apple crop while the
average population of scales in the Tulungrejo (al-
titude + 1,515 masl) was 6.21 individual/10 cm
twigs of the apple crop.

Parasitoids associated with infestation of
scales on the apple crop for one season of apple
crop harvest were not found in the Binangun vil-
lage (altitude + 900 masl) and Tulungrejo village
(altitude + 1,515 masl).

The pattern of population abundance of scales
began to rise sharply of apple fruit because adult
of male scales began to emerge when the apple
plants are flowering, followed by process of mat-
ing with the female adult of scales. A few mo-
ments later, the first instar emerged. The first in-
star scales usually appear after the petals of apple
crop fall [4]. The first instar and males adult of
scales are sensitive to insecticides, so then if nec-
essary the application of insecticides should be ad-
dressed at the time of first instar scales and adult
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Figure 1.

Population abundance of first instar scales, adult and parasitoids (a) in the Binangun village (altitude

+ 900 masl), (b) in the Tulungrejo village (altitude + 1,515 masl) (Description: % : Phase of the leaves
of apple plant be cut,@: Flowering phase, A: Phase of thinning and covering of fruit, and® : Harvest

phase

males, but it must be carried out carefully so as not
to kill non-target insects.

The pattern of population abundance of scales
on the apple crop is linear with average high
population levels due to the absence of natural
enemies. Biological control is the control of pests
that have a better chance of successful, biological

control may give better results because it can
control the pest population on an ong oing basis in
nature in a state of no insecticide.

Parasitoid proved successful as a biological
control agent Diaspididae in integrated pest
management programs in the United States and
Europe, especially parasitoids of the genus
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Aphytis. Aphytis shown to control Quadraspi-
diotus perniciosus and reached a value of 54% of
parasitoid [5, 6, 7]. Besides Aphytis, Encarsia is
also a parasitoid of Q. perniciosus, Encarsia
citrine, Encarsia formosa, Encarsia perniciosi,
and Encarsia sophia has been successfully used
for biological control and has been widespread in
some countries [8].

Aphytis and Encarsia kill its host by oviposi-
tion and larvae develop in the body of its host eats
its host in the adult stage. Aphytis and Encarsia do
not require a high population density of host
because it can be moved to a new area through the
dispersion of the air to look for the alternative host
when there is a scarcity of primary host [9].

The absence of parasitoids associated with
infestation of scales on the apple crop because of
alleged excessive use of insecticides to control
pests and biodiversity that are low on the apple
crop. Pest control carried out by apple farmers
using insecticides is excessive. Spraying insecti-
cide performed on the entire acreage, not the local-
local. Spraying is conducted on a regular basis,
rather than on monitoring. Spraying is conducted
2-3 times a week or 35 times during one harvest
season of apple crop. Knowledge of farmers about
pest control techniques are still lacking; insectici-
des are considered the most powerful to control
any pests, farmers have not recognized natural
enemies. Provision of counseling to apple farmers
needs to be improved, especially related to control
of scales pest.

Excessive use of insecticides causes unstable
agro-ecosystems, natural communities charac-
teristic setting itself less work. Ecological services
carried agricultural biodiversity, including polli-
nation services, decomposition services, and
biological control (predators, parasitoids, and
pathogens) services are critical for sustainable
agriculture less work. Agro-ecosystems unstable
led to the emergenc e of scales pest infestation
repeatedly in agricultural systems. The effective-
ness of insecticides against scales is reduced, the
use of insecticides is likely to increase. The use of
pesticides that excess can cause side effects
undesirable, namely: resistance, the resurgence of
pests, the death of natural enemies of pests and
non-target organisms, residues on crops, human
poisoning and environmental pollution [10, 11].

Low level of the parasitoid population is also
caused by the influence of low biodiversity. Apple

crop with high biodiversity has a uniform
evenness of arthropod community and in stable
condition. Surrounding crucial vegetation role
among others as feed and became a refuge for
natural enemies [12].

Conclusion

The pattern of population abundance of scales
is linear with the average level of high population
caused not found parasitoid as a result of excessive
use of insecticides and biodiversity is low. The
pattern of population abundance of scales began to
rise sharply in the phase of thinning and covering
of apple fruit. The application of insecticide
should be addressed at the time of first instar
scales and adult males, but it must be carried out
carefully so as not to kill non-target insects.
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