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ABSTRACT

Laboratory and Field experiments had been conducted to study the repellent
and toxic effect of four pesticides i.e Prothiofos, Fenthion, Oxadiazon and Metaloxyl +
Copper on house sparrow, Passer domesticus niloticus under Laboratory conditions
by applaying each of choice and non-choice feeding systems. The oblained results
could be summarized as follows:-

1- Laboratory studies :-

The obtained results induced that in both one and two choice feeding
methods Fenthion was the most repeilent one followed by Prothiofos, Oxadiazon and
Metaloxyl + Copper. In respect of repellency and loxicity; the obtained resulls
revealed that Fenthion was the highest repellent (0.0038 mg/kg) and toxic one
{0.027 mg/kg) 1o  Passer domesticus niloticus, followed by Prothiofos (0.0045
mg/kg and 0.033 mg/kg}, Oxadiazon (0.0048 and 0.028 mg/kg) and Mstaloxyi +
Copper (0.00501 mg/kg and 0.039 mg/kg).

2- Fleld studies :-

Studies were carried out at El-hamol district, Kafer El-shiekh G. The
applied pesticides induced high protection for Squash, Watermslon and Sunflower
seeds from creasted lark, Galorada cristata attack during the sowing stage. Also, the
same compounds induced high protection from house sparrow, palm dove, rock
pegion and hooded crow during the sprouting stage.

INTRODUCTION

Bird damage to crops, particularly cereal grains is a serious problem
all over the world. In African countries, in a country itke Egypt with a limited
cultivated area, food in sufficiency is the major problem that faces the over
growing human population. The Egyptian government started to approach
and solve this problem by the reclamation of desert land.

Recently, in Egypt the house sparrow, Passer domesticus niloticus
and creasted lark Galereda cristata are considered the most economic
vertebrate pest in the agricultural land, particularly in the newly reclaimed
areas until now. These pests were controlled chemically by using synthetic
avicide such as repellent compounds (Methiccarb} or insecticides (El-Deeb,
1990 and Abd El-All et al. 1995).

Bird repelient approach is considered sate for the environment and
living creatures. Their function is fully based on the physical or chemica!
senses of the target pest. Accordingly, these methods are classified into the
following given groups; visual acoustical, tactile, gustatory and olfactory
rapellent (siiell) (Fitowater, 1982).

The aim of the present work is an attempt to minimizing the damage
of the Bird tor certain Vegetables.
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MATERIALS AND METHODS

Tested compounds :-

A-Tokuthlon (50% Ec):-

Common name : Prothiofos

Chemical name :-

0O - (2, 4 - dichlorophenyl) O - ethyl = S - propyl — phosphorodthioate.,

B — Lebayclde {50% Ec) :-

Common name : Fenthion

Chemilcal name :-

0.0 — dimethyl — O — (3 - methyl — 4 — nitrophenyl) phosphorodthioate.

C- Ronstar {25% Ec):-

Common name : Oxadiazon.

Chemical name :-

5§ — tetrabutyl -3 - (2, 4 — dichloro - 5 — isoprooxy phenyl) 1, 3, 4 — oxadiazol
—2-one.

D — Ridomil plus (50 % Wp):-

Common name : Metalaxy! + Copper

Chemical name :-

N — (2, 6 — dimethyphonyl) — N - {methoxyacetyl) — DL — alanine methyl
ester.

Acclimatization and adaptation :-

The laboratory trials were conducted against house sparrow, Passer
domesticus niloticus. Birds were trapped by “ Paro trap” and transterred
directly in aviary {2.4 x 2.4 x 3.6 m) to Laboratory. Birds were housed in a
communal wire mesh holding cages (53 x 25 x 38 cm) of one bird / cage, for
two weeks before testing and were allowed free access to the same diet and
water for acclimatization {Koehler et al 1987).

1- Repellency tests :-
1-1- One-choice method :-

One-choice method described by Bullard and Shumake {1979)
modified by Shefte et al (1982) based on original methods of Starr et al
{1964),Schafer and Brunton {1971} was followed. Ten individually cages were
used for each concentration {i.e. 0.025, 0.05 and 0.1 %) of each tested
compound. Ten grams of the untreated whole sorghum was offered to each
bird for four successive days before treatment then the same birds were
exposed to another 10 gram of coated sorghum with the candidated
concentration of each compound for the same pre-treatment period and
consumed diet was daily calculated throughout the two periods. The
repellency potential was caiculated by using the following equation (Bullard et
al 1983):-

Consumed amount of treated grains {g)
% Repellency = 1- ____ x 100
Consumed amount of + consumed untreated
treated {g) grains {g)
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2-1- Two-choice method :-

The two-choice method test described by Russell et al (1989) was
adopted. Ten birds were individually caged and used for each concentration
of each test compounds. Ten gram from treated and untreated grains were
separately exposed to each bird daily. in two small petri-dishes for four
successive days. The position of the two dishes was altered daily to prevent
any bias to location consumed amounts of sorghum grains were recorded.
The repellency potential was calculated according to the same equation
which mentioned above.

Rso determination :-

Rse values are calculated for the four tested chemicals using method
of Engeman et al (1989). Ten individually caged house sparrows were used
for each concentration of each tested compound. Untreated sorghum grains
were used for four successive days for acclimatization and testing. Then, the
treated sorghum grains were offered to each bird for 24 hour. Birds that
consumed less than 40% from the offered food were considered repelled.
The percentage of food consumption and repelled bird from treated grains
were determined for each concentration. The estimated Rsq values were
calculated according to Weil (1952).

Toxicity test :-

Test method for acute oral toxicity to determine the LDso was based
on that followed by Shefte et al (1982). Birds were gavaged with propylene
glycol solution of each chemical at a dose volume adjusted for each bird (the
amount of solution equal to 0.5 % of bird weight). After dosing, birds were
individually caged, provided with food, water and observed for 6 hour period
for observing the signs of toxicity and 48 hour for mortality. Depending on
mortality at the initial doses, LDsp values were calculated according the
methods of Thompson and Weil and Finney(1952).

Hazard factor was calculated from the following equation of Schafer
et al (1983). '
( Rso (Mg / kg grains)
Hazard factor=

( LDsg (mg/kg. b.w.)

2- Field studies :-
2-1- During sowing stage :-

Field trials had been conducted under the conditions of Kafr El-
sheikh Governorate to study the efficacy of the same four compounds to
protect the sowing stage of Squash, Watermelon and Sunflower seeds.
Prothiofos, Fenthion, Oxadiazon and Methaloxyl + Copper pesticides at rates
0.5% and 1.0 % were tested. Seeds were cleaned, sieved and coated with
the tested compounds by using the method of Schafer et a/, (1977). The
appropriate amount ¢f each tested compounds was added to smali quantity
of water and milk as adhesive material, then mixed with seeds in a beaker
(Avery, 1989). Treated seeds weie air-dried for 24 hours and planted. Each
treatment was replicated in three separated plots (100 m?). Another set of
three untreated plots were left for comparison. Experimental plots were
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separated by 100 mZ The percentages of loss and protection index (Pl) were
caltculated by the following equation according to El-Deeb {1990). % loss in
untreated check = A-B /A x 100 where A = Number of seedling in standard
untreated check. B = Number of seedling in the ireated area.

2-2- During the sprouting stage :-

Repellency effect of sprayed tested compound. The repellency etfect
of 0.5 & 1.0 % concentrations the same tested compound was evaluated at
the sprouting stage of the tested crops. Each compound was applied in three
separated plots (each of 2 feddans) and another one was left as check
control. The compounds were sprayed with required level using motorized
knapsock sprayer.

RESULTS AND DISCUSSION

1- Laboratory studies :-

Data presented in Table (1) revealed that the four tested compounds
in all concentrations showed considerable repellent effect to the tested
animals enhanced with increasing ot their concentration.

Table (1): Repellency percentage of some compounds toThe house
sparrow, Passer domesticus nifoticus Under Laboratory

conditions.

Tested % Repellency i
compounds One-choice feeding ( %canc.) | Two-choice feeding( conc.) |

0.025 0.05 0.1 0.025 0.05 01 |
Prothiofos 56.1 59.3 69.2 €65.4 72.0 77.0
Fenthion 60.4 68.1 65.0 66.0 76.3 82.3
Oxadiazon 550 | 573 59.7 59.0 68.4 72.2
Metalaxyl+ Copper 524 | 550 | 643 58.0 64.1 69.6

On the other hand, the comparative study showed that Fenthion
compound exhibited the highest repellent effect i.e. house sparrow, Passer
domesticus niloticus repelled with 60.4%, 68.1% and 69.0% when tested
using one choice feeding method, with 0.025, 0.05 and 0.1% level
respectively. But when Fenthion used with two choice feeding method as its
three levels induced 66.0%, 76.3% and 82.3% repellency, consequentively,

These results agree with those obtained by Metwally et al (1993},
Zidan et al (1994), Gabr et al (2001) and Gabr (2005).

Results of the repellency effect (Rsg), lethal effect (LDsg) and
Hazared factor of the tested compounds are summarized in Table (2) Data
indicated that house sparrow, Passer domeslicus niloticus was more
susceptible to Fenthion (0.0038 mg/kg) followed by Prothiofos {0.0045
mg/kg), Ocadiazen (0.0048 mg/kg) and Metalaxyl + Geooper (0.00501
mg/kg).

1026



J. Agric. Sci. Mansoura Univ., 31 (2), February, 2006

Table (2): Lethal effect (LDyo), repellency (Rsy) and hazard Factor of
some compounds on house sparrow,Passer domesticus

nﬂoticu’s_.g = = -

LD 50 azar
compound mg[:(ol mgkg (actor
Prothiofos 0.033 0.0045 0.136
Fenthion 0.027 0.0038 0.140
Oxadiazon [ o.028 0.0048 0171 |
Metalaxyl + Copger | 0.039 0.00501 0.128

On the other hand, Average values of lethal effect (LDsq) and Hazard
factor reached (0.033 mg/kg and 0.136), (0.027 mg/kg and 0.140), (0.028
mg/kg and 0.171), respectively for the mentioned materials previously.

Reviewing the above reparted results, it could be noticed that, the
eftectiveness of chemicals against the experimented birds considerabiy differ
according to the chemical type, route entry and bird species, Abd EI-All
(1993), Zidan et al (1994) and Gabr et af (2001).

2- Under field conditions :-

The potential of the same tested compounds to protect seeds of
Squash, Watermelon and Sunflower from Crested lark, Galerida cristate
during sowing stage was investigated. The gained data in Table (3) proved
that the effect of these compounds differed according to its chemical
structure and crop species. The protection percentages of Fenthion at 0.5%
and 1.0% concentrations were respectively; (93.2% and 97.2%) for Squash,
(95.0% and 98.2%) for Watermelon and (96.6% and 99.1%) for Sunflower.
Prothiolos ranked the second order showing good protecticn against the
tested bird as (92.7% and 95.5%), (94.6% and 96.2%)} and (95.1% and
98.2%) followed by Oxadiazon i.e. (91.4% and 94.3%), (92.1% and 95.2%)
and (93.6% and 97.2%) for the same crops, respectively. On the other
words, Metalaxyl + Copper compound was the lowest protecting cne as it
caused only (90.1% and 91.2%), (91.7 and 94.6%) and (91.8% and 96.5%)
for Squash, Watermelon and Sunfiower seeds consecutively. These finding
agree with Wilson (1993 and 1999) and Abd EI-All (1995).

Table (4} the vield data revealed that the birds i.e.house sparrow,
Passer domesticus nilaticus, Palm dove, Streplopelia senegalensis, Rock
pigeon, Columba livia and Hooded crow, Crovus corone caused noticeable
damage for the three investigated crops at first week age.

The percentages of these damage were, 4.6%, 3.1%, 5.6% and
6.9% for the treated Squash with 1% concentration from each compound
Prothiotos, Ferthion, Oxadiazon and Metalaxyl + Copper, respectively. While
at 0.5% the percentages of the bird damage were 5,1%, 3.8%, 6.2% and
7.1% for the same compounds respectively. Aiso, Watermelon at 0.5%
concentration for the same compounds the bird damage was; 4.8%, 3.2%,
5.9% and 6.8% respectively but the damage percentage was; 4.1%, 3.0%,
5.1% and 5.3% at 1% concentration. Also, the rate of damage reduction
using Prothiofas, Fenthion, Oxadiazon and Metalaxyl + Copper compound
consecutively, 49%, 36%, 61% and §4% for 1.0% and 58%, 39%, 71% and
82% for 0.5% concentration,
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White, Sunflower at 0.5% concentration for the former compounds the bird
damage percentage was 3.9%, 2.8%, 4.7% and 6.6% but the damage
percentage at 1.0% concentration was; 3.2%, 2.4%, 4.1% and 5.1%
raspectively.

Regarding the rate damage reduction for the same tested
compounds consecutively were 51%, 37%, 62%, 87% at 0.5% concentration
and 42%, 32%, 54% and 67% at 1.0% concentration. The previous resuits
proved that Fenthion was more Protection for the whole lested plants from
bird damage. These Findings are in harmony with those obtained from
Laboratory, Holler et af (1982),Brugger et al (1984), Wilson (1999) and Gabr
et al (2001) are agreement with the present obtained Findings.

REFERANCES

Abd El-All, SH.M. (1993). Effect of some pesticide formulation on bird
repellency and on some aspects of ecosystemn. Ph. D. Thesis, Fac. of
Agric. Univ, of Cairo,

Abd EI-All, SH.M.; H. |. El-Deeb; H.A. Zidan and M.B. Wilson (1995).
Screening of some wild and ornamental plant extracts as bird repellent
against certain common bird pest in Egypt. 1%, Int. Conf. of pest
control. Mansoura, Egypt, P; 97-105.

Avery, M.L. (1989). Experimental evaluation of partial repellent treatment for
reducing bird damage to crop. J. Applied Ecolo., 26, 433-439.

Brugger, R.l.; P. Sultan; J.E. Brooks; L.A. Fieldler; M. Rimpel; S.M.
Manikowski; N. Shivanarayan; N. Senthaiah and I. Okuno (1984).
Preliminary investigations of the effectiveness of trimethocarb as a- bird
repellent in developing countries in Proc. of the 11 vertebr. Pest Cont.,
Sacramento, calif., 11:192-203.

Bullard, R.W. and S.A. Shumake (1979). Two-choice rence testing of taste
repellency in Quelea quelea. invertebrate pest control management
materials, ASTM sTp 680 (ed. J. R. Bec) Am. Soc. For testing and
Materials, PP. 178-185,

Bullard, R.W., R.I. Bruggers, S.R. Kilburn and L.A. Fiedler (1983). Sensory-
cue enhancement of bird repellency of methiocarb. Crop Protection, 2
(4): 387-398.

El-Deeb, H.I. (1990). Effect of certain compounds as bird repellents to
protect field crops under different conditions. Zagazig. J. Agr. Res., 17
(58): 1701-1707.

Engeman, R.M., D.L. Otis, J.F. Bromaghin and W.E. Dusenberry
(1989). On the use of the R, in Vert. Pest Cont. and mang. materials.
American Society for Testing and Materials, Philadelphia, 6:13-
18.

Fitzwater, W.D. (1982). Getling physical with bird controi in food plants. The
American Association of cereal chemists. St. Paul, Minnesot. : 31- 44,

Gabr, W.M. {2005). Testing the repellent Effect of some pesticides against
house sparrow for protecting Field crops. Egypt, J. Agric. Res. (In
press).

1029



Fatma, K. Khidr

Gabr, W.M., S.8. Hussien, A.S. Sanad and A.M. Soliman (2001). The avicidal
performance of some pesticides against house sparrow under
Laboratory and Field conditions. Egypt. J. Agric. Res., 79 (3) : 881-891.

Holler N.R., H.P. Naquin, P.W. Lefebvre, D.L. Otis and D.J. Cummingham
(1982). Mesurol for protecting sprouting rice from black bird damage in
Louisiana. Wild. Soc. Bull. 10 (2) : 165-170.

Koehler, A.E., R.J. Johnson; O.C. Brunside and S.R. Lowry (1987).
Evaluation of repellent seed treatment and effect en early corn
performance. Vertebrate pest control and Management Material; 57
Vol. ASTM sTp 974. American society for Testing Materials,
Philadelphia., PP. 39-51.

Metwally, H.E., H.8.M. Fahmy, H.LH. El-Deeb and S.M. Abd El-Aal
(1993). The repellency potential and Toxic Effect of some pesticides
against some common bird pests in Egypt. Bull. Fae. Agric., Univ.
Cairo, 44 : 951-966.

Russell, J.M., A.A. Michael and L. Clark (1989). Anthranilate repeliency to
starlings. Chemical correlates and sensory perception. J. Wildl
Managm., 53 (1):55-64.

Schafer, EW. and R.B. Brunton (1971). Chemicals as bird repellents; two
promising agents. J. Wildl. Manage., (35): 569-572.

Schafer, EW.Jr.; R.B. Brunton and N.F. Lockyer (1977). Learned aversion in
wild birds; A method for testing comparative acute repellency. Test
Methods for veriebrate pest control and Management Materials. ASTM
s5Tp 625. PP. 186-194,

Schafer, EW.Jr.;J.R. Bowles and J. Hurlbut (1983). The acute oral toxicity,
repellency and hazard potential of one or more species of wild and
domestic birds. Arch. Envir. Cont. Toxicol., 12 : 355- 382.

Shefte, N., R.L. Burggeres and E.W. Schater, Jr (1982). Repellency and
toxicity of three bird control chemicals to four species of African grain
eating birds. J. wild. Manage. 46 : 453-457.

Starr, R.l., J.F. Besser and R.B. Brunton (1964). A Laboratory
method for evaluating chiemical as bird repellent. J. Agr. Food. Chem..
12 :243-344.

Thompson, W.R. and C.S. Well (1952). On the consiruction of tables for
moving average. interpotation. Biometrits 8 : 51.

Weil, C.8. (1952). Tables for convenient calculation of medium efiective dose
(LOso or EDsp) and instruction in their use Biometrics. 8 : 249-263,
Wilson, M.B. (1993). Inlegrated approaches for population management of
harmful bird in agricultural area of Egypt. Ph. D. Thesis, Inst. Environ.

Stud. And Res. Ain Shams Univ.

Wilson, M.B. (19989}. Integrated control against noxious birds in agricultural
areas at Kafr El-sheikh Govemorate. Egypt. J. Agric. Res., 77 (4);
1555-1563.

Zidan, Z.4., H.Il. £l-Deeb; S.M. Abd EI-All and N.H. Essa (1994}. Avicidal
periormance of certain chemicals on noxious and beneficial birds under
Laboratory conditions. 57 Conf. Agric. Dev. Res., Fac. Agric., Ain
shams Univ., Cairo. Egypt. 2, 695-707.

1030



J. Agric. Scl. Mansoura Univ., 31 (2), February, 2006

Jgalall 33l M el LS pall (plany BpldS
O TS A TR
raa = Adll ~ i 30 Spad 38 e = S 3y S agae

b T e dag Y Sy ol B A 50 Atiall y beadd oo il 2y o
Caad gl Qi) ppieas o uaid ae JpuS ey O S s ¢ O afid ¢ ugh sy
g (e Jaag) By o Yy g LAY B3l WU (e S Gy Dy Adandl iy el
- q.l.; Lo bpde Joaniall

~: Aalarall Sl jaft 1Y 41 -1

O U8 otk il el et ol s o Lple Jeantad gt cda 8
e S la aan o5 0y et iy g ghafiy e gy (5 LAY 5 g ) A0 U
C A e e

Y WL S PN U % W PR, -1 RUNNTIA [N I . P, -\ [ . '
o Ol heand (paS [ pfaale o YY) A SV (anS fal aode « 0 0 TA)
Ol Sa¥h a3 (aaS [ ppeadde VT 0 palf G gaada b0 £0) gl iyl
¢ oS fol ymmale 0,0 000) lail ae oS MUl y (aaf /o aake 0 YA G o0 n £A)
(A e .((.:_.sj Aoade +e ¥
- 4._..\'1;.!! QLM\JJ.“ -X

e Ciaiia g Cya gt S Aallaay Jpalall S je b Alal cilid o8 gl
frbaal g A oS Jhe Sl ghe b AiBRN Juealonll Gl cabaed ta sl 5 A0 A sl O
$os i shas Ga dlen ehied SOl el Liady 2a 20 5l s add) Sie
Sl e Al Al g gl alasd) g alad

101



