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Abstract— The major purpose of this study is to determine the abundance golden apple snail in rice duck pig farming system.
Weekly mean abundance of golden apple snail on the rice field fluctuates during the first four weeks of the experiment,
gradually decreased during the succeeding weeks until the final week of the experiment. The graphical representation of each
weekly mean per treatment shows the obvious decreasing significance of the golden apple snail in the rice field. Stocking
densities of ducks decreased every week starting from week 4 of the experiment. The cause is not clear, but the weather can be
considered as one of its causal factors since the experiment was done during rainy season. However, even if the stocking
densities of ducks decreased, the abundance of golden apple snail decreased during the final weeks. The presence of duck in
the rice field is effective in minimizing the abundance of golden apple snail. Distributed ducks in the rice field fed on the golden
apple snails that are present in the soil which resulted to the decrease and elimination of the snails. Through this event, the

field doesn’t need the application of any type of insecticides because the pests were reduced.
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l. INTRODUCTION

In most of the tropical countries including the Philippines, farming is one of the most common types of work. As a matter of
fact, agriculture in general, plays big part in our country’s economy. Agriculture involves 40% of Filipino workers, and it
contributes an average of 20% to the gross domestic products. The Philippine archipelago consists of mostly sea, but the land
area suitable for farming is quite impressive having 47% of the total land area. Farming is also popular especially in rural areas
within the country and one of the major sources of income of a simple Filipino family.

There are different kinds of farming depending upon what type of resources the place is capable of cultivating. As technology
grasps its big leap towards improving and innovating, the people must also cope-up with its pace. That is why farming methods
also come up with innovative ideas. One example of innovative farming is rice duck farming.

Rice duck farming is an integrated type of farming technology. It is suitable for small scale farmers to produce organic rice in
low-cost. It is very suitable for the Philippines because most of the farmers belong to the lower sector of the society. Ducks eat
harmful insects and weeds averting the use of chemical pesticides and manual weeding in the rice field. They also acquire
nutritious diet from eating insects and weeds in rice fields. The manure of the duck act as a natural fertilizer to the rice crop
preventing the use of chemical fertilizers, the continuous movement of ducks in the rice field provides natural stimulation and
aeration which increases the availability of nutrients like nitrogen, phosphorous, and potassium to the rice crop. Rice-duck
technology causes the reduction of emission of methane gas from rice field contributing to reduce the global warming.
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Golden apple snail (Pomacea canaliculata) is a common freshwater snail and a notorious agricultural pest in the Philippines
and other countries in Asia. It was introduced from Florida and Latin American to Taiwan in the early 1980s to start an escargot
industry (Mochida 1988, 1991; Naylor 1996). Concerted efforts have been undertaken to annihilate them but they still persist
and even spread naturally and intensively. Since this snail is ecologically important, persistent and possesses attributes of a bio
monitor, they are big enough to provide sufficient material (soft tissue) for analyses. They are easy to handle, collect, and
culture; they are abundant, and sedentary; they can survive for a long time without food, and live long; they can be found in
almost any freshwater ecosystem in many countries. The need for an extensive study for ecological management is necessary
because of these things. They damage direct wet-seeded rice and transplanted rice up to 30 days old. Once the rice plant reaches
30—40 days, it will become thick enough to resist the snail. If no control measure is taken, they can completely destroy 1 m? of
field overnight. This damage could lead to more than 50% yield loss.

Generally speaking, the use of duck in farming is widely acceptable method to use in rice farming. The use of ducks as an
approach in eliminating pests such as a golden apple snail could benefit the rice field itself and it could also be beneficial in
nature in many ways.

. MATERIALS AND METHODS

The study was conducted at Future Rice Farm, Philippine Rice Institute (PhilRice), Barangay Maligaya, Science City of Mufioz,
Nueva Ecija Philippines. Fence was installed using mesh net and bamboo post, fence is a requisite to ward-off astray animals
that may hurt the ducks and prevent them from escaping. The total measurement of area is 486.98 m? and divided in to 3
treatments with 3 replications. The paddy rice field was rotovated, plowed and harrowed once. RC298 variety was used and
classified as good seed. Using cloth bag, seeds were wrapped and soaked for 24 hours, after soaking, seed were planted in the
seedling plots with seedling density of 50gm/sg.m. After 2 weeks, seedlings were transplanted to the paddy rice field in a
straight row with planting distance of 30cm x 15cm, 2 seedlings per hill. Continuous irrigation was used with a depth of 10-
15cm, organic fertilizer was applied using animal manure (ducks and pig), sugarcane, bagasse and hay. Pig slurry was applied
to paddy rice field twice a week from week 1 to week 8 in 12 plots.

A total of 54 ducklings was used in the experiment and distributed into respective treatments: (T1 — Four (4) ducks, T2 — Six
(6) ducks, and T3 — Eight (8) ducks). 14-day old ducks were released into the paddy rice field after two weeks from
transplanting of rice plant. Ducks stayed in the field for 56 days. 1 litter of water with 5 thsp. of sugar was used as medication
and biologics of ducks.

The number of golden apple snail in each plot was counted and recorded and was done weekly. A definite of 4:00 pm for two
hours was spent during the manual counting. As the counting took place in the rice field, ducks still stayed within the plots.
The number of golden apple snail counted was tabulated immediately after the said activity.

1. RESULTS AND DISCUSSION

In every treatment, it was observed an obvious decrease in the abundance of golden apple snail, however, there is also a
dramatic increase in its abundance that is most visible during the second and the fourth week. The increase during the second
week of the experimental treatment was due to the fact that the installation of the ducks in each plot was done on August 23,
2019 after the second counting of golden apple snails. That is the reason why they were not able to consume much golden
apple snails during the second week of the experiment. Aside from that, it is also considerable to indicate that some of the
golden apple snails are of large sizes which cannot ingest by the ducks. During that time, the ducks are just 14-day old. The
sudden increase in the number of golden apple snails during the fourth week was because of the inability of the young ducks
to eat much golden apple snails on the rice fields especially the matured ones during the second week. Due to this setup, the
female matured snails laid its eggs in bright pink ranging from 25 to 500 eggs per batches with the hatching time of 10 to 15
days (Halwart, 1994). The eggs hatched the most during the fourth week of the experiment that caused the snail population to
increase. After the fourth week of the experiment, the abundance of the golden apple snail gradually decreased until the final
week where there is a visible count of eight (8) down to zero (0) in most plots that received Treatment 3.
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FIGURE 1: Weekly Mean Abundance of Golden Apple Snail for Treatment 1 (4 Ducks)

The graph on Figure 1 shows the average weekly abundance of golden apple snail for Treatment 1 having four (4) ducks inside
the rice field. It can be seen in Block 1 (B1) and Block 2 (B2) that the number of snails from week 1 to week 2 has increased
while it has decreased in Block 3 (B3). Those gaps in numbers are due to the event where the ducks were setup in week 1 just
after the golden apple snail count on the field. As weeks go along, the number of snails in B1 begins to decrease. The graph
shows that in B2 and B3 on the other hand, there is an indefinite time when the golden apple snails increased in numbers. Even
so, during the final weeks of the setup, all blocks have experienced the decreasing number of snails.

70

60

1 2 3 4 5 6 7 8

e B | === B2 B3

FIGURE 2: Weekly Mean Abundance of Golden Apple Snail for Treatment 2 (6 Ducks)

The average weekly abundance of golden apple snail for Treatment 2 having six (6) ducks inside the rice field is illustrated in
Figure 2. It can be seen that the number of snails from the first week to the second week increases in all the blocks with this
treatment. It is because during the first week, the ducks are not yet intervened in the field. However, when the ducks were
installed, the snail abundance begins to decrease from second week to the third week with B3 having a constant decrease that
reached zero (0) during the last two weeks. B1 and B3 had its constant decreasing moment after the fourth week.
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FIGURE 3: Weekly Mean Abundance of Golden Apple Snail for Treatment 3 (8 Ducks)

The graph on Figure 3 reveals the average weekly abundance of golden apple snail for Treatment 3 having 8 ducks inside the
rice field. It can be seen that in B1, the number of snails from week 1 to week 3 continuously decreases. In B2 and B3 however,
there is an increase in the abundance of snails from the first week to the second week. During week 1, there were no ducks yet
in the field resulting to the snails to reproduce. There is also a sudden increase of snails from week 3 to week 4 because of the
continuous hatching of its eggs. Even so, as weeks go by, the number of snails in all blocks begins to decrease, with B2 and
B3 reached zero (0) snail visibility on the field during the final two weeks of the experiment.

The stocking density of ducks is one of the most important components of the experimental treatment. Echoed by the general
objective of the study, the abundance of golden apple snail in the paddy rice field will be determined with the presence of ducks
on the field. Table 4 presents the data for the effect of varying duck stocking densities on the mean weekly decrease of
abundance of golden apple snail in three (3) different treatments.

TaBLE 1
THE EFFECT OF VARYING DUCK STOCKING DENSITIES ON THE MEAN WEEKLY DECREASE OF ABUNDANCE
OF GOLDEN APPLE SNAIL

Treatment Block Mean?
1 5.5
2 25
4 Ducks
3 2.786
3.595
35
2.214
6 Ducks
3 7.143
4.286
2.857
6.643
8 Ducks
3 3.571
4.357

aGrand means are italicized and marked in bold.

The grand means marked in italic and bold represent the average decrease of the abundance of golden apple snail in three (3)
treatments which corresponds to different number of ducks. The estimated average decreased is dependent to the number of
ducks present in the field. Only a slight change can be observed in the difference of the grand means of each treatment, it is
because only a little number of ducks was added in the second and third treatment respectively. Also, there is a significant
change on the stocking density of ducks particularly during week 4 to 8 whereas during these weeks, the location of the
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experiment experienced rainy season. During these times, ducks have the difficulty to adapt with this kind of weather. As a
result, there is a risk in the survival of the ducks on the rice field that causes inevitable deaths among them. Due to the weekly
mortality rate of the ducks on the paddy rice field, the abundance of golden apple snail decrease just a little amount from one
treatment to another. That is why the grand means or the total average of the weekly decrease of the abundance of golden apple
snail is almost the same.

The duck population started to decrease during the fourth week of the experimental setup and it gradually decreases until the
final week. It reveals that the duck stocking densities decrease every week. However, the golden apple snail abundance in the
paddy rice fields decreases as well from the fifth week until the eighth and final week of the experiment. Thus, even there are
deaths among the stock densities of ducks, the abundance of golden apple snail in each block still decreases, as seen on Figure
1, Figure 2, and Figure 3. It is because the ducks also grow as the time goes by, allowing them to consume much snails compared
to the first time they were distributed on the field. Furthermore, the ducks that were on the field are the strongest because they
were able to adapt on the changing environment where they were released.

The presence of duck in the paddy rice field is effective in minimizing the abundance of golden apple snail. The distributed
ducks in the rice field feed on the golden apple snails that are present in the soil which resulted to the decrease and eventually
to the elimination of the snails. Through this event, the field did not need the application of any type of insecticides anymore
because the pests were reduced. Moreover, the waste products of the ducks act as a natural fertilizer for the rice crop. It is
recommended to consider and look closely to the external factors that may affect the experiment, especially those that occurred
in nature like weather, temperature, humidity, etc. Also, they must conduct a study about the economic factors which affect the
utilization of the rice duck pig farming system.
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