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Abstract

The chemical methiocarb was used as a repellent to reduce bird damage
to sprouting wheat. Treatment levels of 0.1, 0.25, 0.5 and 1.0% by seed
weight produced plant survival against bird attacks., From 18 to 2774 more
plants were observed on treated plots as compared to those with no applied
repellent. It is reccmmended that the chemical be used to protect wheat
experiments against bird damage bias and possible use by farmers to increase
wheat yield as the desired end-product.  Additional ficld trials are programmed
before large scale field applications are instituted,

Introduction

As the population of man continues to increase and agricultural lands are
expanded throughout much of the globe, more cereal crops are exposed to Qipd
dimage..,An overview of the world bird problems is presented by  DeGrazio
(1978).

An effective method of reducing bird  damage to fickd crops is through
the use of repellents. of which 12&1_]_1“99‘__&;21;__l(J.S—dimclh;,'l 4-(methylothio) phenol
methylearbamate) s most promising.  Reviews on the use of  methiocarb for
reducing bird damage are presented by Crase and Dellaven (1976) and Guarino
(1972).  As a means of curbing yield loss to birds in rice, research by Guarino ¢f al
(1975), Brugeers and Ruclle (1977), Rucelle and Bruggers (1979), and Besser (1973)
demonstrated the ceffectiveness ol the compound.

In South Asin reports on birds damage (o crops are rare and generally
lack qualified data.  For examples, sce Perumal (1972) and Ramzan and Toor
(1971), Toor and Ramzan (1974).  Bird damage 1o cereal crops in Pakistan were
documented by Roberts  (1976) and Bashir (1978).  Bashir (1978) used methio-
carb on corn and noted damage was 3.5 time  greater on control plots.

In the United States, bird damage 1o sprouting wheat was observed by
Dolbeer ¢r al. (1978/1979) and Stickley ¢f al. (1977). During the period 1974 to

1. Permanent address : U, S. Fish & Wildlife Service, Denver Wildlife Research Center,
Bldg. 16, Wederal Center, Denver, Colorado, U, S, A.
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1980 wheat has become o popular crop in Bungludesli, Farmers have noted an
increase i bird damage fo sprouting wheat.  In December 1979, we observed
ficlds with over 50 of the wheat sprouts - removed. The major bird species
responsible for the damage include the house sparrow (Passer domesticus), Indian
myni (Acridotheres tristis),  pied myna (Sturnus contra), house crow (Corvus
splendens), jungle crow (¢, nuceorhiyachos), the blue rock pigeon (Columba livia)
and the ring  dove (Steptopelia decaocto. The roscringed parakeet  (Psittacula
krameri) was reported 1o menace sprouting wheat, but we only obsecrved this
bird in mature wheat crops.  In the Bogra District farmers conmplained of para-
keets and weaver birds (Ploceus spp) as severe problems in mature wheat.

Based on preliminary fickl observations, numerous complaints from farmers
expressed during HO Farmer interviews, and government requests, a field trinl was
organized. The ohjectives of this study were to, (1) test the repellency of  methio-
carb in reducing bird dimage (o sprouting wheat, and (2) compare different levels
of methiocarb seed treatment and the effeets on plant survival against bird attacks,

Materials and Methods

The study arca was located o the BARI regional farm at Ishurdi, Bangla-
desh, approximately 200 km northwest of Dacca. Annually, numerous varietal
and fertilizer experiments are conducted in wheat at Ishurdi. The site sclected
for this study was in 2 seed multiplication field,

A randomized complete block design: was used to test different levels of
methiocarh applications,  1'ive replicates of 4 concentrations  were applied;
1,0.5,0.25 and 0.1/ methiocarh by sced weight,  Subplots (treated and controls)
were 103010m and spaced ot 10m intervals, A random numbers table was used
to assign treatment levels and controls within cach  block.

The methiocarb (759 wettable powder) for cach treatment level (5 repli-
cites) was dissolved in approsimately 300 ml of water. The methiocarb  was
provided by the Denver Wildlife Rescarch Center. Norteno-67 wheat varicty
was seeded at the rate of 11 ky per subplot (110 kg/ha).  The treated sceds were
dried for onc hour.

Sevds were broadeast by hand on || November 1979 and covered with a
bullock drawn riahe, The Plots were irrigated two weceks alter planting  and
sampling  was  conducted  on 10 December 1979, Each subplot was
sampled for the surviving wheat plant popultion,  Five randomly  sclected
samples (30 % 50) ¢m wooden frame) were taken from cach subplot. The total
number of wheat tillers were caumerated and the data analyzed using a lway
analysis ol variance,
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On 21 January 1980 a similar experiment was initiated on the BARI, Joydeb-
pur farm,  Methiocarb treated sceds, ag 1, 0.5 025 and 0.9 treatment fevels,
were planted in clay pots and covered with 2.5 cm of fine soil.  Five pots were
allocated per treatment level ynd for the controls.  Sceds were planted at the rate
of 30 sceds per pol.  Pots were watered every 4 o S days and placed 1 an open
field, an cxposed 1o birds, in groups according to treatment levels, with o minimum
of 5m between groups. Four weeks alter sowing plant population counts  were
made in cach pot and (he daga compared.

To obtain preliminary data on the effeet of planting depthy and  survival
against bird predation, 15 pots were seeded (30 seeds cach) with three pots each
for five planting depths: 1, 2.5, 5, 7.5 and 10 cm Dbelow the soil surface, The
15 pots were placed approximatety 0.5m apart in an open fickl.

Results and Discussion

The results of this study revealed that methiocard treatment of  wheat sced
produced a greater plant density and provided increased protection from  bird
damage.  The greatest bird repellency was shown in the 0.5 treatment appli-
cation plots, where an increase of 27.8°/ in plant number was observed over
the controls. The lowest concentration of 0.1°% resubted in an increase in
19.7% more surviving wheat tillers.  The results are summarized in Table 1,

Table-1.  The effeets of methiocarh (reated wheat seeds on plant survival from hird tamage
in sprouting wheat at Ishurdi, Bangladesh,

Treatment Active Mecan Tillers Per cent Deviation

Level Ingredient per m? from control
(g/ha)
p 1,100 186.7 -1 18.0
0.5 550 202.1 1278
0.25 275 180.3 139
0.1 110 189.4 197
Control — 158.2

In the pot experiment comparing treated and untreared seeds, similar results
were obtained.  Significant differences (172906, P-2.01) were obeerved among
the treatment levels,  The best results were at the 0.1 and 02597 treatment levels,
Seeds treated with 0.25%0 methiocard resulted in o mean of 17.4 plints surviving
as compired to only 4.8 plants in the control pots (Table 2.
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Table-2, Results of pot experiments examining the repellency of methiocarh (reated wheat
seeds in preventing damage by the Indian Myna and Pied Myna in sprouting
wheat at Joydebpur, Bangladesh,

Treatment | Replicates |
| S et
Levels* | 1 2 3 4 5 z Mean
0175 12 13 19 25 16 85 17.0
0.25 16 17 20 17 17 87 17.4
0.5 5 4 7 11 35 5.0
1.0 I 6 15 10 10 42 &4
Controls | 2 0 13 8 24 4.8

*IF==9.06, P<.01

Data obtained for the trial testing different sowing depths showed no signi-
ficant difference in seed survival when planted at 1 and 2.5 em deep (Table 3).
Seeds planted at 5 to 10 em deep hed a significantly reduced survival rate (P <.01),
a result of poor germination rather than the effects of birds, The rersults suggest
that the best sowing depth is from 1 to 2.5 cm and that additional field trials
should be conducted to further examine the possibility of depth versus  protection
against birds.  The tradeofl lies in the amount of possible bird damage of field
may be exposed to, a function of planting depth versus the germination rate,
the Latter of which is also a function of depth beneath the soil surface, Planting
deep provides increased protection against birds pulling up sprouts, but the seed
germination rate is reduced.

Tuble-3. Results of wheat survival from bird damage when the seeds were sown at various
depths. ‘The data are sprouts per pots,

Replicates |
Depth (cm) hX Mcin
! 2 3
1.0 17 19 16 52 17.3
2.5 15 14 26 55 18.3
5.0 8 13 7 28 9.3
7.5 06 O 6 18 6.0

10.0 0 0 1 | 0.3
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Traditional bird control in Bangladesh involves frightening  tactics  with
bamboo clappers, attaching cloth streamers to bamboo sticks positioned  throughout
the ficld, or using aquatic plant roots attached to sticks and other forms of
scarecrows.  During the wheat scason when the sceds are  sprouting,  government
farm officials often hire laborers for about 3 hours after daybreak and two hours
before dusk to frighten away birds.  On BARIT farms, laborers are paid abouwt
Taka 15 ($ 1) per day and often 15 are hired for about & two-week period. The
cost would amount to approximately $ 210 for a 20 ha plot.  Crop protection is
extremely important especially during varictal and  vield  experiments, Too
Jften trials are disrupted by bird damage.

The ficld trial at Ishurdr amounted to @ reduction in bird damage to sprou-
ting wheat,  Damage may have been reduced more if o binder or adhesive, rather
than water, had been available to hold the methiocarb more sceurely to the seeds,
Besser and Elias (1979), however, noted increased bird repetlency when methio-
carb was applied to sorghum during the dough stage without the use of an adhesive,

This preliminary study on sprouting wheat indicated the potential of using
methiocarb for bird damage control in Bangladesh.  Had more field space been
available and farger plots used, it is felt, the differences betwean the treated  and
“controls would have been greater.  Since the vesults are promusing. Larper plots
will be used to further examine the compound at Ishurdi.

The findings indicated a 0.19] mecasurol treated wheat seed  application
is sufticient to reduce bird damage.  Bruggers (Personal comm.) reported similar
observations in field trials conducted in Senegal using methiocarb o repel several
bird species.

Although the use of methiocarb has great potential for use in Bangladesh
and would appear to be more cconomical than using hand frightening  devices,
a comparison between chemical and frighteninig methods in reducing damage 1o
sprouting wheat shoula be evaluated. A cost benefit analysis of cach  method
will be compared in 1980-81,
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