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ABSTRACT

Present paper provides information on reducing the watermelon damage by using the distress sound player. As it is
ranked as an important nutritional fruit crop of Pakistan, it is subjected to an intensive depredation by common myna
(Acridotheres tristris), house crow (Corvus splendens) and house sparrow (Passer domesticus) in the unprotected
conditions, causing not only severe damage but resultant economic losses. At the unguarded seedling stage, the damage
was 1.192+0.023, and in protected with sound player it remained 0.200+0.014, while protected at foliage, flowering and
mature stages, it remained as low as 0.130+0.007, 0.155+0.010, and 0.138+0.020, showing its effectiveness. It, therefore,
suggests that use of this repellent can avert the damage not only on watermelon, but for other fruit crops, and by and
large incorporation of mechanical and that the use of similar mechanical repellents, would be useful to inhibit the
damage and restrain serious and economically important bird depredations on the sustainable horticultural and
agricultural cropsin Pakistan.
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INTRODUCTION al. 1998), while chemically, watermelon fruit flies have
deficient due to their hidden feeding behaviour, and
Importance of watermelon (Citrulus lanatus) is  likely to disrupt with its growth potential (Dhillon et al.

evident due to its high nutritive value throughout the ~ 2005; Roesslar, 1989). Information on resistance of
world (Simmons et al. 2010). Watermelon belongsto the ~ Muskmelon (Cucumic melo) for the melon fruit fly
family cucurbitaceae and is widely cultivated in different ~ (Bactocera cucarbitae) and manifesting with its chemical
regions of the world. (Jones, 2003). Impact of invasive ~ control using diptrex, and malathion for 15 days spray,
vertebrates, including a variety of avian pests viz. house  inhibited the depredations on the growth stages in Dera

crow, common myna and house sparrow, have been  Ismail Khan, Pakistan (Khan and Musakhal, 1999).
reported to cause a substantid damage to natural Watermelon and éalied fruits in Pakistan are seriously
resources, deteriorate crop quality, induce crop diseases, ~ affected by several birds and insects not only lowering

damage livestock and, therefore, prove to be ecologically thgir quality, but. also reducing their production, mainly
harmful to agricultural and horticultural practices (De ~ Without any pertinent management measures (Mahmood
Grazio,1978: Nakamura, 1999; ICAR Annua et al., 2005). Apart from large and small mammals viz.
Report,2009; Witmer et al., 2009). deer, rats and mice, and the wolves, birds as crows and
In Pakistan, various economically important ~ Parakeets, also bring about an intensive damage to
cucurbit crops are produced annually during summer, and watermelon at different growth stages in the unprotected
of these, watermelon assumes to be highly significant ~ conditions (Tracy, 2004).
with enriched protein, carotenoids and lycopean with an Efficiency of vertebrate pest management
antioxidant potential (Edwards et al., 2003; Melger etal., ~ @mong complex faunal communities is reported to have
2008). As such, it is grown from April through August @0 adverse impact on non-targeted species, and the basic
and no cultivation in winter (Diane et al. 1994). criteria for their effectiveness is, therefore, always based
Predominantly growers in Southern United States and ~ On accurate selection and targeted action in an
rest of the world make their best attempts to nurture it in -~ @gricultural based system approach (Bangson et al.,2008).

(Bolin and Brandenberger, 2001). more than 26 thousand hectors and of these, watermelon

Some cultural techniques have been well used to accounts for more than 70%, both in open fields and

manage watermelon against weeds and sguash bugs in ~ System using hybrid cultivators from green houses,
dternate planted rows (Weed and Conradi, 1920).  covered with polyethylene to reduce any chance of
Herbicide weed control for watermelon using a broad ~ contamination (Doherty and Mizelles, 2001). Impact of
spectrum weed control program PREE, has resulted ina ~ high intensity management also includes using trickle

useful control in various regions of the world (Umeda et~ irrigation, black plastic mulch, occasionally insecticides
and fungicides on its growth performance at differential
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stages and high management practices improve the
quality of fruit to marketable commercial size (Lu et al.,
2003). Aims and objectives of the present studies were,
therefore, to survey a watermelon field in an urban
garden and to estimate the depredations incurred by
various bird pests at various growth stages, and to
determine the impact of distress sound player in
minimizing the visitations by the depredating birds, and
to compare the difference in terms of the damage from
unprotected conditions.

MATERIALSAND METHODS

Present studies were focused on reducing the
watermelon (Citrulus lanatus) damage from seedling to
mature fruit stage by three bird pests viz. the common
myna (Acridotheres tristris), house crow (Corvus
splendens) and house sparrow (Passer domesticus) in an
one acre of atotal five acre urban garden at square no. 32,
in the agricultural landscape of University campus, using
a high pitched distress sound player, a mechanical
repellent, for eight weeks (March through April, 2011).
Other fruits existing in the present fruit farm were citrus,
mango, guava, eugenea species, dates and mulberry in
varying dimensions.

Of the four growth stages, the seedling, foliage,
flowering and mature, effect of three birds was examined
for a period of two hours (120 minutes), each in the
morning and evening durations. For a better damage
assessment, all the observations were further sub-divided
in to 15 minutes intervals in the two periods (morning
and evening). Observations were extended for both
unprotected  (control) and protected conditions
(incorporated with distress sound player), used for fruit
crop management, and both morning and evening
sections were compared for assessing the efficiency of
sound player to reduce bird attacks, on different
watermelon growth stages. A distress sound player,
simply an auto-reversed audio tape, equipped with a
chargeable battery to run for more than 14 hours and can
broadcast alarm calls uninterruptedly of some fearsome
animals to scatter away the birds from a particular crops.
The obtained data was subjected to Kolmogrov statistical
analysis for determining the Normality range of
distribution to interpret the results meaningfully.

RESULTSAND DISCUSSION

a. Seedling and foliage stages: The three birds viz.
common myna, house crow and sparrow, recorded for
their depredations on four growth stages of watermelon,
it was apparent that for both seedling and foliage stages,
with a only eight days break, the birds continued with
their depredatory attacks in the morning and evening
hours in the unguarded conditions. Therefore, there
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appeared to be no numerical and statistical predominance
for them, and damage remained comparable in both the
day long periods. For the guarded conditions with the
distress sound player placed outside the watermelon field,
there was a considerable (about 30%) decrease in terms
of their depredations (Figs. 1,2).

b. Flowering and mature stages: For both
flowering and mature stages of watermelon, with the
development of fruit and being more nutritive, for the
unprotected conditions, numbers of al three birds
damage increased substantially, possibly exhibiting a
high predilection, and invariably no feed choice
probability in terms of their degree of depredation was
recorded (Fig. 3). With the distress sound player installed
beside the orchard fruit, a marked reduction took place in
the attacks of three birds, not only averting the damage
but aso economic losses (Fig. 4). Similarly, for the
mature stage of watermelon in unprotected and protected
conditions, it was evident that, crows and sparrows
inflicted with more tenacious damage, but in sound
player protected conditions, it was reduced significantly,
again emphasizing on its important protection against
birds (Fig. 4).

A dtatistical comparison between unprotected
and protected conditions using the Tuckey’s (t-test)
shows that invariably all three birds were statistically
significant for their feeding efficiency on watermelon
with a strong correlation for their depredations on
seedling stage. It was reasonably lower for damage with
the application of a distress sound player (Table 1; Fig. 5),
while evaluating the same for the foliage stage, it was
plausible that the damage proportions were much reduced
in the protection phase for the fruit, and that for the
remaining two stages, the depredations remained fairly
high in unguarded situation, and was of lower intensity
with the inception of a distress sound player. Statistical
comparison of means for al the growth stages of
watermelon indicated that, there occurred highly
significant (P<0.01) differences among bird depredations
in the vulnerable conditions, whereas, the differences
remained non significant in the sound player protected
conditions, showing its effectiveness against the bird
attacks.

Present studies amply proved that being an
important nutritional crop, it is subjected to an intensive
damage by the three bird pests, at different growth stages,
to cause a substantial damage and resultant economic
losses in the unguarded conditions. Damage becomes
tenacious when there is no protection by any means, and
that the birds attack and destroy it unabatedly. As the
depredations were more apparent during the morning and
evening durations, with almost a quiescence at mid day,
possibly time required by birds for a break on nearby
temporary roosts, but their depredations seemingly
became apparent closer to the sunset, to consume the fruit



Manzoor et al.,

more before reverting to their roosts to spend night. It is
worth referring that, more damage was inflicted on the
flowering and mature stages, indicating their predilection.
Although some attempts have been made for bird
management in orchards (Bomford and Brien,1990;
Braysher, 1993; Sinclair, 2000; Braysher and Saunders,
2002), incorporating various management practices.
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Fig. 1. Comparison between unprotected and

protected conditions at the seedling stage for
bird depredationsin water melon.
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Use of a high frequency distress sound player
besides the watermelon fruit with intermittent relay of
fearsome sounds, reduced the damage and resultant
economic losses, by much less visitations of the three
birds in the fruit crop. The fact that both birds and also
insects cause intensive damage to this crop also depend
on the crop susceptibility, and the degree of fortification
provided. Presently, adopting a non chemical approach
for management of pests seems more plausible, as the
mechanical repellents, without burdening the already
highly contaminated agro-ecological systems through
injudicious and unwise chemical control manifestations
of various crops and pests (Stevens and Clarke, 1998).
Importance of repellents becomes more rationa in
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Pakistan, where they can be useful to avert the impact of
toxic pesticides and maintain the sustainability of cropsin
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the green agro-ecosystems with an ecological pest
management approach (Khan et al. 2011).

Table 1. Statistical comparison of means for damage percentage by birds on different growth stages of

watermelon.
Fruit Stage Condition Mean
Unprotected Protected
Seedling 1.192+0.023 b 0.200+0.014d 0.696+0.188 A
Foliage 1.097+0.028 ¢ 0.130+0.007d 0.614+0.183B
Flowering 1.250+0.048 b 0.155+0.010d 0.702+0.208 A
Maturity 1.365+0.070 a 0.138+0.020d 0.751+0.234 A
M ean 1.226+0.032 A 0.156+0.009 B

Means sharing similar letter in a row and a column are statistically non-significant (P>0.05). Small letters represent
comparison among interaction means and capital letters are used for overall mean.
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various water melon growth stages

Importantly, effectiveness of a particular
management device (repellent) largely depends on its
mode of placement and adjudging the population of a
pest species, availability of food crops near their roosts
and the distance required by birds to travel per visit to
feed (Swihart, 1992). A successful role played by the
non- chemical method to minimize the bird damage
problems on different crops has been reported by (Vogt,
1997; Glahn and Wilson, 1992; Fiedler et al 1991), and
more importantly, the successful applications of
mechanical repellents depends on their cost effectiveness,
which should be much less than the net crop
remunerations, and if so, desirable results for
management of pests are likely to be achieved.

REFERENCES

Bengsen, A, L. K. P. Leung, S. J. Lapidge and I. J.
Gordon (2008). The Development of target-
specific Vertebrate Pest Management Tools for

467

Complex Faunal Communities. Ecol. Manage.

and Restor. 9: 209-216.

P and L. Brandenberger (2001). Cucurbit

Integrated Crop Management. J. Pest Manage.,

3: 31-35.

Bomford, M. and P. O. Brien (1990). Sonic Deterrents in
Bird Damage Control: A Review of Device Test
and Effectiveness. Wildl. Soc. Bull., 18: 411-
422,

Braysher, M. (1933). Managing Vertebrate Pests:
Principles and Strategies. Australian
Government Publish. Serv., Canberra, Australia.
P.48.

Braysher, M. and G. Saunders (2002). Best Practice Pest
Animal Management. Agri. Note, Prim. Indust.
New South Wales, Australia. Pp 102-107.

DeGrazio, J. W. (1978). World Bird Damage Problems.
Proc. 8" Verteb. Pest Conf., Univ. Nebrasks,
USA. Pp 103-11.

Dhillon, N. K., T. K. Tikader and Y. S. Chopra (2005).
Resistant Fruit flies of watermelon (Citrulus
lanatus) in some habitats. J. Trop. Pest Manage.,
2: 125-129.

Diane, B., J. Harword, F. Hoof, H. Lee, A. Peenez, S.
Pollocle, A. Sorrwani and G. Zepp (1994).
Watermelon: An Economic Assessment of the
Feasibility of Providing Multiple Pest Crop
Insurance. Econ. Res. Serv. USDA. Unites
States, P 60.

Doherty, B. A. and W. O. Mizelle Jr. (2001). Vegetable
Survey. Georgia Fruit and Vegetable Growers
News. Summer in New Orleans, USA. P 25.

Edwards, A. J., B. T. Vinyard, E. R. Wiley, E. D. Brown,
J. K. Coallins, P. P. Veazi, R. A. Baker and B. A.
Clavidence. (2003). Consumption of
Watermelon Juice Increases Plasma
Concentration of Lycopene and Beta-carotene in
Humans. J. Nutrit., 133: 1043-1050.

Fiedler, L. A.,, M. W. Fdl, R. L. Bruggers and J. W. de
Grazio (1991). Rodent and Bird Problems in

Bolin,



Manzoor et al.,

Agriculture and their Management in
Developing Countries. Proc. 11™ Int. Congr.,
Plant Prot., (1): Oct. 5- 8, Manila, Philippines.

Glahn, P. F. and E. A. Wilson (1992). Effectiveness of
DRC- 1339 Baiting for Reducing Blackbird
Damage to Sprouting Rice. Proc. Eastern Wildl.
Damage Confr., 5: pp 117- 123.

Jones, D. (2003). Plant Viruses Transmitted by Whiteflies.

Eur. J. Plant Pathol ., 10: 195-219.

Khan, H. A., S. Ahmad, M. Javed and K. Ahmad (2011).
Comparative Effectiveness of Some Mechanical
Repellents for Management of Rose-ringed
Parakeet (Psittacula krameri) in Citrus, Guava
and Mango Orchards. Int. J. Agric. Biol., 13:
396-400.

Lu, W., J. V. Edelson, J. A. Duthie, and B. W. Roberts
(2003). A Comparison of Yield Between High
and Low Intensity of Crop Management for
Three Watermelon Genotypes. J. Veg. Prod., 5:
105-110.

Mahmood, T., K. M. Khokhar, S. |. Hussain, G. Jeelani

and M. H. Laghari (2005). Host Preference of

Red Pumpkin Beetle, (Aluacophora fovecollis)

among Cucurbit Crops. Sarhad. J. Agric., 21:

473-475.

J M., R M. R Massila and D. M. Belloso

(2008). Combination of High Intensity Pulsed

Electric Fields with Natural Anti microbars to

Inactivate Pathogenic Microorganisms and

Extend the Shelf life of Melon and Watermelon

Juices. Food Micrabiol. 25: 479-491.

Nakamura, K. (1998). Damage to Crops by Birds. Food
and Fert. Tech. Centre, Okinawa Univ. Japan. P.
3-11

Melger,

468

J. Anim. Plant Sci. 23(2):2013

Roesdar, T. N. (1989). Fruit flies Damage Watermelon
Crop. J. Crop Sci., 6: 412-417.

Simmons, A. M., C. S. Kousik and A. Levi (2010).
Combining Reflective Mulch and Host Plant
Resistance for Sweet potato  Whitefly
(Hemiptera: Aleyrodidae) Management in
Watermelon. Crop Protection, 29: 898-902.

Sinclair, R. (2000). Guidelinesto Best Practice Control to
Minimize Losses in Vineyards. Aust. Viticult., 4:
60-85.

Stevens, G. R. and L. Clarke (1998). Bird Repellents:
Development of Avian Specific Tear gases for
Resolution of Human-Wildlife Conflicts. Int.
Biodeter.& Biodegr., 42: 153-160.

Swihart, R. K. (1992). Ecological Considerations in the
Management of Wildlife Damage. Eastern Wildl.
Damage Cont. Confr., 5: pp 15-23.

Tracy, J. (2004). Managing the Bird Pests in orchards. In
Orchard Plant Prot. Guide for Decidu. Fruits,
New South Wales 2004: pp 2-5.

Umeda, K., G. Gal and B. Stirbland (1998). Watermelon
Herbicide Weeds Control Study. Veg. Reprod.,
3:1-3.

Vogt, P. F. (1997). Control of Nuisance Bird by Fogging
with Rejex- IT, TP- 40. Proc. 13" Great Plains
Wildl. Damage Control Workshop, Univ.
Nebraska- Lincoln, USA pp 1-40..

Weed, C. M., and A. F. Conradi (1920). The Squash Bug.
New Hampshire Agric. Exper. Stat. Bull., 89.
Durham, New Heaven, USA.

Witmer, G. W., G. M. Keirn, N. Hawley, C. Martin and J.
K. Reaser (2009). Human Dimensions of
Invasive Vertebrate Species Management. Proc.
13th Wildl. Divis. Manage. Confr., pp 100-1105.



