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ABSTRACT
The effects of wet and dry season paddy crops on the breeding of barn owl (Tyto alba) and its relation to rat
damage was studied in the district of Tanjung Karang, Selangor, Malaysia. The first site was at Sungai Burung
where the nest box density was one box per 45 hectares of rice field. The second study site was in Sawah Sempadan
which involved three experimental plots designed to investigate the effects of nest box density on rat damage, with
densities of 1 box per 5, 10 and 20 hectares. The nest box occupancy rates for both seasons were 72.2% but can
increase to 83.3% during the wet season crop. Mean clutch size during the dry and wet season crops were 5.38
and 4.07 respectively. Hatching success was 85.7% during the dry season and 79.2% during the wet season.
Fledging success for both seasons were greater than 93%. Higher occupancy and hatching success during the dry
season crop suggests that T. alba responded in a functional way in dealing with increasing rat numbers. Lower
rates during the wet season crop serve to limit population growth of T. alba. Damage levels to paddy crop at
Sungai Burung, during the tillering stage for both seasons were less than 2%. Damage levels during the booting
and harvesting stages were also < 2% but increased to 3.22% and 3.39% respectively for the dry season crop.
Higher crop damage level during the dry season can be associated with limited alternative food sources and the
rats rely on paddy as their main food source. Damage levels at Sawah Sempadan were low throughout both crop
seasons with mean crop damage levels of 0.65 + 0.10% far the 5 ha/box plot, 0.78 ± 0.28% for the 10 ha./
box and 1.57±0.15% for the 20 ha./boxplot. This indicates that higher density ofT. alba at Sawah Sempadan
can control rats better throughout paddy crop seasons.

INTRODUCTION
Natural breeding of the barn owl (Tyto alba) for
the purpose of rat control in rice fields in
Malaysia was started in 1989 when the Malaysia
Department of Agriculture established the first
project in Tanjung Karang, Selangor, by
providing artificial nest boxes (Shamsiah and
Goh, 1991). Tyto alba tend to confine its feeding
activities within a designated area around the
nest box. By investigating the dietary remains,
presented in the form of a pellet (Glue, 1974),
the diet of T. alba can be determined, which also
reflects the prey composition of the area
(Webster, 1974).

A long-term study undertaken by Marti
(1988) showed that food habits of T. alba shows
a similar pattern in the same region, where it
continuously preys on small mammals but rarely
take other birds as food. Champbell et al (1987)
noted that in areas with similar climate and
range of habitat, the prey species of T alba
remains consistent. They also noted that food
habits of T. alba in British Columbia varied
among different geographical areas, but Microtus
townsendii remain the primary prey in all seasons,
with the highest proportion recorded during
the autumn season. In ricefield areas in Malaysia,
T. alba mainly feeds on rats, especially the
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ricefield rat Rattus argentiventer with occasional
shrews and birds (Hafidzi and Nairn, 2003).

Normally there are two rice planting seasons
in a year in Malaysia. The first is the main season
which coincides with the wetter months of the
year and a second off-season which coincides
with the dryer months. The objective of this
study was to investigate the effect of wet and dry
seasons on the breeding and feeding behaviour
of barn owl.

MATERIALS AND METHODS
The study was conducted in Sungai Burung and
Sawah Sempadan, Tanjung Karang Selangor
Malaysia from January to December 2002. Rice
is planted in these areas by direct seeding. There
are two planting seasons per year: the dry season
which lasts from April to August and, the wet
season, from November to March. Rice varieties
planted in the area are the MR 102, MR 129 and
MR 185. In the Sungai Burung area, the time of
planting is later than in Sawah Sempadan. For
instance, in the dry season, planting in Sawah
Sempadan started in February and in March for
Sungai Burung. Eighteen artificial nest boxes set
up by the Department of Agriculture in
November, 2001 were chosen for this study. The
nest boxes were modeled against the original
design by Duckett (1976). The nest box density
at Sungai Burung was 45 ha/box, although
density may vary as these boxes were erected
according to suitability of sites and ease of
inspection. Nest occupancy rates were
determined by the proportion of nest box with
eggs, owlets and fledgling adults. Owlets were
considered fledgling adults at 8 - 9 weeks from
hatching (Smal, 1990). These parameters were
used to compare the effects of wet and dry
seasons on T. alba breeding.

Rat damage assessment was divided into
three rice crop growth stages: tillering (4 weeks
after seeding), booting (8-9 weeks after seeding)
and harvesting (two weeks before harvesting)
and divided into wet and dry seasons. The
methods involved sampling along ten parallel
linear rows of rice crop chosen at random in
each plot. Ten quadrats of 0.25 X 0.25m for
tillering stage and 0.5 X 0.5m, 5 meters apart
were sampled along each row for 100 quadrats.
The method of Buckle (1994) was used to assess
rice crop damage.

Damage a x e
b + c

Where : a • number of damaged hills out of 100
samples

b = number of undamaged tillers in the
hills with damage

c = number of damaged tillers in the
hills with damage

The rat damage levels at Sungai Burung were
then compared with damage levels at Sawah
Sempadan from three predetermined
experimental plots with nest box densities of 5
ha, 10 ha and 20 ha/box. Fifteen artificial nest
boxes were set up in August 30, 2001 in a
designated area at Sawah Sempadan, where none
has previously been established. The nearest
nest box was more than one kilometer away to
reduce impact on owl movement from
neighbouring nest boxes. The boxes were
arranged in three clusters consisting of five boxes
covering an area of 5 (Plot A), 10 (Plot B) and
20 (Plot C) hectares as shown in Fig. 1. Analysis
of variance (ANOVA) was used to statistically
analyze damage levels between wet and dry
seasons at each of the three planting stages;
tillering, booting and harvesting. Correlation
was used to compare nest box density and mean
damage levels for both wet and dry seasons in
combination.

RESULTS AND DISCUSSIONS
Breeding of Barn Owl in the Wet and Dry Seasons
The census showed there were two breeding
seasons: during the wet season from January to
April and during the dry season from June to
September. Occupancy rates throughout the dry
and wet seasons were consistent i.e. 72.2% (Fig.
2). However, November and December census
showed that occupancy during the wet season
can be as high as 83.3%. This indicates that
occupancy rates may vary between planting
season. Based on a yearly census carried out
from 1993 - 1997, Hafidzi et al (1999) showed
that in the same area, the proportion of boxes
with eggs were consistendy higher during the
first planting season (December to January) than
the second planting season (July to August).
They also found that the proportions of boxes
with owlets were generally twice in February and
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Fig. 1: Experimental plots representing three nest box densities. Plot A(5ha/box),
Plot B (10 ha/box) and Plot C (20 ha/box). • represents nest box

March compared to September. Therefore it
can be deduced that wet and dry seasons may
influence nest box occupancy rates, but these
require a wider census over a number of years.

Smal (1988) showed that nest box occupancy
of T. alba in an oil palm plantation varied from
month to month. He also found there was a
marked seasonal variation, with relatively few
boxes being occupied in April and May and that
peak occupancy, as high as 80 - 90%, were
recorded from October to January (Smal, 1990).
Lee and Ho (1999) found that nest occupancy
rate in cocoa reached 70% at peak breeding
season.

Table 1 shows that T. alba produce more
eggs during the dry season i.e. mean clutch size
of 5.38 compared to 4.07 during the wet season.
Percent hatching was also higher in the dry
season compared to wet season i.e 85.7% and
79.2% respectively. This suggest that although
there were indications that the proportion of
nest boxes occupied were higher during the wet
season, egg production per breeding pair may
be higher during the dry season. This suggests

that T. alba may respond in a functional way
towards prey availability (Erlinge et ai, 1984). In
the dry season, food resources may be limited
and therefore rats may rely heavily on the rice
crop, increasing its density in the ricefield. This
in turn may increase the hunting success of T.
alba. Higher food intake leads to a higher clutch
size and hatching success. However, the rate of
fledging between dry and wet season was similar
i.e. highs of 93%. This suggest that the lower
clutch size and hatching success during the wet
season is compensated for by correspondingly
high fledging rates.

The high recruitment of T. alba in the
preceeding dry season leads to a higher nest box
occupancy in the wet season. Lower prey
availability, as a greater range of food resource
may lead to a dispersal of the rat population,
which in turn cause lower egg production and
hatching success. This compensatory mechanism
leads to a stable T. alba population and keeps
their numbers within the carrying capacity of
the rice field habitat to prevent over predation
on rats.
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Fig. 2: Mean occupancy of barn owl T. alba in wet and dry season in ricefield area
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TABLE 1
Breeding success of barn owl T. alba in wet and dry season in ricefield area

Season Mean Clutch Egg Hatched (n) Hatched (%) Fledging (n) Fledging (%)

Dry
Wet

5.38
4.07

70
53

60
42

85.72
79.25

56
39

93.3
93.8

In oil palm plantation the average clutch
size is 6.6 (Lenton, 1984). The higher clutch
size reflects the higher density of rats in oil palm
plantations, which may reach 300 - 400 per
hectare (Wood, 1969). In contrast, density
estimates of rats in rice field ranged from 120 -
240 rats/ha. (Leung et aly 1999). Oil palm
plantations can sustain higher rat populations as
food is almost available throughout the year, in
the form of oil palm fruits, as opposed to paddy
fields which are seasonal. The continuous
breeding season from June/July to September/
October and followed by a second clutch from
October to January (Smal, 1990), supports this
observation.

Rat Damage Analysis in the Wet and Dry Seasons
Incidence of rat damage in both wet and dry
seasons at the tillering stage were less than 2%
(Fig. 2). In all three development stages, damage
to crop in the dry season were significantly
higher than in the wet season (ANOVA; Tillering,
F = 4.41, P < 0.05; Booting, F = 4.56, P < 0.0001;
Harvesting, F = 5.02, P < 0.001). In the wet
season, damage levels did not exceed 2% for all
stages of growth. However, damage recorded in
the dry season crop showed a marked increase
from 1.34% to 3.22% and 3.39% at the booting
and harvesting stages. Rats only start to breed

when rice crop reaches its reproductive stage,
producing the first litter during the booting
stage and subsequent litter during the ripening
stage and shordy after harvest (Lam, 1983; Leung
et al.f 1999). This partly explains the higher
damage during ripening and harvesting. Also,
during dry season, there is limited alternative
food available. To maintain their sustenance,
the rat population will converge on the paddy
fields, leading to higher damage.

However, damage census in Sawah
Sempadan showed that damage levels were low
and stable for both the wet and dry season crops
(Table 2). This can be attributed to the higher
density of nest boxes in the area i.e. 20 ha, 10 ha
and 5 ha per nest box. At such high density, T.
alba has much better control of rats. Even, when
comparing the three experimental plots in Sawah
Sempadan, damage levels in the 20 ha. per nest
box recorded a consistendy higher damage levels
than the other two plots i.e. 1.57 ± 0.15 %
compared to 0.65 + 0.10% for the 5 ha/box plot
and 0.78 + 0.28% for the 10 ha/box plot. Fig 3
shows the extent of crop damage in Sawah
Sempadan was highly correlated to nest box
density (R2= 0.96).

Difference in % damage for all three crop
stages between dry and wet seasons were
significant.
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Fig. 2: Rat damage in ricefield area in wet and dry season
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TABLE 2
Rat damage patterns in wet and dry seasonat Sawah Sempadan experimental plots

Nest box density

5 ha/box
10 ha/box
20 ha/box

Tillering
(% damage)

Dry

0.53
0.23
1.57

1.8
1.6
1.4

& 1 '2

!„.:
* 0.6

0.4
0.2

n

Wet

0.57
0.89
1.54

Booting
(% damage)

Dry

0.58
0.79
1.36

Wet

0.66
0.85
1.53

y = 0.0639x
R^O.fi

Harvesting
(% damage)

Dry

0.79
1.03
1.83

• 0 255
6 9 J ^ ^

Wet

0.77
0.93
1.62

Average

0.65 + 0.10
0.78 + 0.28
1.57 + 0.15

0 5 10 15 20

nest box density (ha./box)

Fig. 3: Correlation between nest box density and % crop damage

25

CONCLUSION
Nest box occupany by the barn owl, Tyto alba,
varies between the dry and wet season crops,
with possibly higher occupancy rates during the
latter. Clutch size and hatching success is higher
during the dry season crop but compensated for
by the high fledging rates during the wet season
crop. Damage levels were higher at the booting
and tillering stages of paddy crop during the dry
season. However, with high T. alba density,
damage throughout crop stages in both seasons
remain low and stable.
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