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EXTENDED ABSTRACT

Introduction: Oilseed rape (Brassica napus) is considered as a strategic crop by the Ministry
of Jihad-e Agriculture. Birds are important pests of this crop that cause severe damage to the
oilseed rape plant every year. Bird damage to oilseed rape was noticed because of edible oil
import and the importance of self-sufficient production in Iran. Bird damage occurs in the early
stages of oilseed rape cultivation by larks. If they gather on oilseed rape fields, they would
cause significant and economic damage extents. As using pesticides is generally forbidden for
bird damage control around the world, the use of chemical repellents is recommended.
Chemical repellent compounds affect sight, smell and taste organs of birds to deter them.

Material and Methods: We implemented an experiment using a Completely Randomized
Block Design with three repellents (Methyl Anthranilate, Cinnamic Acid and Ammonium
Aluminium Sulphate) in field conditions. Experiments were implemented in Ilam and
Mazandaran provinces in 1000-m? plots. Treatments were applied with the following doses: 1.
Methyl Anthranilate 3400g/hec, 2. Cinnamic Acid 2000g/hec, 3. Ammonium Aluminium
Sulphate 50g/lit and 25kg/hec, and 4. Control. In every sampling time, ten quadrats of 1*1 m?
were randomly applied in each treatment. The total number of damaged and undamaged plants
were registered and the percentage of damaged plants was calculated accordingly. Results were
analyzed using SPSS 17.0 software.

Results and Discussion: Based on the results, all three treatments had significant differences
from control. In Ilam, Cinnamic Acid had a lower damage rate (1.58%) in 2017, and Methyl
Anthranilate showed a lower damage rate (13.7%) in 2018. In Mazandaran, Ammonium-
Aluminium Sulfate showed a lower bird damage rate (23.0%) compared to control (49.2%). In
both regions and years, bird damage was significantly different among weeks. Also,
independent and composed effects of treatments and weeks were significant in both regions and
years. Regarding the mode of action of the treatments, Cinnamic acid with unpleasant taste and
white color was the most effective treatment, oily Methyl Anthranilate also made an unpleasant
smell. Ammonium-Aluminium sulfate has also reduced bird damage with salty and bitter tastes
simultaneously. Cinnamic acid and Methyl Anthranilate should be imported, while
Ammonium-Aluminium sulfate can be produced inside the country.

Conclusion: All the treatments made less bird damage rate and among them, Cinamic acid had
multiple effects. The results of this study raised hopes for making new national and cheaper
compounds that have multiple effects on the sight, smell and taste organs of birds.
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Table 1. Results of Compare Means among treatments in Ilam in 2017 using Tukey’s test
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Table 2. Results of Compare Means among weeks in Ilam in 2017 using Tukey’s test

in Group o9, Slaxy
Week Twogo Onesy, No.
F“’S‘ 12613 40
st
T;%“d 2.1285 2.1285 40
117
S £9° . 2.9530 40
CCcon
“*S)_ o 0.135 0.110
ig.

Error of Mean of squares= 3.647, a= 0.05

o0 =0 XIFEY =Sl o Siloo cllas

(Univariate) s ;5556 oyg031 31 ooliw! b o3 30 148 Jlw 50 brasas g by ylow pléo! g bol ol —¥ Jgu

Table 3. Results of combined treatments and weeks in Ilam in 2017 using Factoriel (univariate) test

(D) oy £33 sl

& 0O IS e ¥ Slaye (Sl @ol3T azy0 ©la o £ a0
Source Sig. Mean of squares Freedom Error type III
Sum of squares
5 ol
233 ol Joe 0.001 3205 11.690 1 128.591°
Adjusted model
Intercept 0.000 147.072 536.406 1 536.406
et 0.003 4.943 18.029 3 54.086
Treatment
o 0.001 7.849 28.626 2 57.253
Week
Zao #,les
SR S 0.581 788 2.875 6 17.253
Treatment*Week
Uas-
3.647 108 393.902
Error
g 120 1058.900
Total
2xb Lol 5 119 522.493

Total adjusted

SYY 00> L) £ 5 F ¥ sladian w0g,5 SO y0 (oo Y-V
Ol Oaidan b pony dide 5 500 (o295 50 (S0 V7
s 3 18 Al 09,5 SO ,0 (o YY) Ol
S wws o oLt e 5 ol (S 5 9031 (O J3o)
2 gl S anly pesen g lbatin o b les alSlos il

(F Jouz P<0.05) 09 Jlo sixe B, Ol 5

(+1\#4 =Adjusted R Squared) +/Yf# =R x,,c @

WAV Jla 33 ol 855958 linhons ol
i s 45 33 o (o (il S Al
S5 50 (Ao, VY sgas &yl L) als g edsl sl
2l Sjgo a4 Sy e K03 jlesd g0 g w85 18 095
dlis (pizeen (Y Jgoz) a8 3 5 alfla glaoy S
Sy 1) g 5 o5 o5 s e ol lasin i

\FeY QL.M) f O)Le.:a AR 0,99 ~‘5!af;u P;l.c asllad



SS9 90y] 5l eoliiwl b Ml 33 1WAV Jlw 4o cilizko (gl jlows 10 & jlud (puSileo (g kol dunlio -F Jgu

Table 4. Results of Compare Means among treatments in Ilam in 2018 using Tukey’s test
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Nt 24,0233 60
Cinnamic Acid
. ‘ .
O3 DB 1.000 1.000 0.091
Sig.

Lo =0 FHFEA =lagye eSilie gl
Error of Mean of squares= 46.448, a= 0.05
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Table 5. Results of Compare Means among weeks in Ilam in 2018 using Tukey’s test

Groupog )
TS Slowy
Week “ 5 < No.
Three Two One
£ 2.2003 40
Second
“Tg* 3.2993 40
First
£ 22.5700 40
Third
pede 23.7290 40
Sixth
plez 26.4688 40
Fourth
;’; 34.2903 40
11t
°°9*S)_ s 1.000 0.112 0.979
ig.

/00 =0 EVEEA =Ola o 2 Kle (gl
Error of Mean of squares= 46.448, a= 0.05
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Table 6. Results of combined treatments and weeks in Ilam in 2018 using Factoriel (univarate) test

o i IID) pgw g9 sl
; Dles yo (yuilo o3l a0 Sl
& 4092 F el ~ leyo g gao
Source ‘;i ’ Mean of squares Freedom Error type I
g Sum of squares
238 kel Jae 0.000 41549 1929.892 23 44387.514°
Adjusted model
Intercept 0.000 1818.391 84461.272 1 84461.272
e
0.000 26.659 1238.262 3 3714.786
Treatment
e 0.000 146.930 6824.645 5 34123.226
Week
e et 0.000 9.400 436.633 15 6549.502
Treatment*Week
= 46.448 216 10032.843
Error
o 240 138881.629
Total
|
o3s el 239 54420.357

Total adjusted

Ol 45 90300 0Lt 55 o] (S aglivo 5 (A J5o)
3w aan S (P<0.05) o9yl goe b jles jo o)l
1o il il anos lus slatipy a2t Jslos
P 48 ;0 (Jg b od Ojlus oLalS W) cpgd atin
iy, s i sals o 5 o5 o f
FUSRPSPRN AR TPVETS P UN S SEPUS RV PRV
2 gl 3 anly sen g laatin g b les alSlos il

(A Jgax P<0.05) 345 o sxe & ylais e

(+1Y4# =Adjusted R Squared) +/AV# =R &0 @

oyl ylewl -
g Ny Sp YU O aspe 0 llS slaasg oofjaisle jo
S Al ol oy cilej] sl o By
Wl (sloog 5 50 Lo Lot 45 amngo i b Lot peilin
S92 )3 gre i Lo (e IS (V Jgoz) anzls 1,8
4 s o et loatan 5o Kiloo duglio Y Jaz P<0.05)
Ol ol 3 o 950 At 53 g (B Jglome 5| i oo 5o

S92 (sBb sl 5l pom g 9o slaatin 5l YL )l
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Table 7. Compare Means among treatments in Mazandaran in 2017 using Tukey’s test

Groupeg 5
o olass
Treatment No.
Three 4. Two g One
sesl-nell il
o f”{' 5 23.0115 40
Alum-Amunium Sulfate
kel J“‘“ 48.5598 40
Methyl Anthranilate
- 49.2058 40
Control
Sooliew |
S e 57.5115 40
Cinnamic Acid
0ol
. 1.000 0.997 1.000
Sig.

o0 =00 NRANTFY =Sl o (1l las
Error of Mean of squares= 199.142, o= 0.05

SF 09031 3 odlaiwl b olyaile 10 1FAF Jlw yo calizee glaasin ;o & yjlwd uSileo (55ko] duwlio —A Jguz

Table 8. Compare means among weeks in Mazandaran in 2017 using Tukey’s test

Groupeg,5
Week No.
Twogs One s,
£9° 40.6167 40
Second
£ 412113 40
Third
B l B
s Sl ey 45.0145 45.0145 40
Before spraying
“’S‘ 51.4460 40
First
039 Sl 0.179 0.505
Sig.

o0 =0 N AANVEY =il e eSils sllas
Error of Mean of squares= 199.142, a= 0.05
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Table 9. Results of combined treatments and weeks in Mazandaran in 2017 using Factoriel (univariate) test

(M) pys g9 sla=

e 508 )l g F Sy ko soliTax s Slas o Egorme
Source Sig. Mean of squares Freedom Error type III
Sum of squares
5 Ll
o35 el Je .0000 10.991 2188.839 15 32832.583
Adjusted model
Intercept 0.000 1596.184 317867.892 1 317867.892
e 0.000 44.836 8928.795 3 26786.384
Treatment
e 0.003 4.980 991.818 3 2975.453
Week
waie e 0.091 1713 341.194 9 3070.746
Treatment*Week
U
199.142 144 28676.499
Error
& 160 379376.974
Total
5 Lol
oxd el I 159 61509.082

Total adjusted

So 0 a5 wed e plis 55iS 5l s 5o b iy @l
Bz S Lags &5 GLLSIl o LIS (6,58 A ac) e
o dalolimws Loy 5l oolal s oo adlg &)l 5,90
A IS L3l sS4 ols o b pse rals
3 Showe byl s o b jles anslis (Gill et al., 1995a)
L o,lews 4an YYAF Jlo o a5 ano oo oylid o3| oLl
el Glajleg a5 ails (gilo gae WS el
sl OF 50 paisel-pgll Slilgws 5 Soliws
30 (2uo,0 YITD) wisg wald 4 Cad (6508 &l
256 shls edslnl Lo Jles YAV Jlo o w3
7B Sldllas (izmen o bl dudy 4 Sl (5 i
Sl Yzl Joe e a5 awo o0 ol jeus 5l
Ygame 5l 5550 (Askham, 1992) 2L oY gams
osle .cwwl 059y (Umeda and Sullivan, 2001)  el;;
Bird o a3, )5 a4 olge 51 S olgie 4 ;,)L,;I);;'T Je
Oy oy sladils o olew slalS'ys 5!, Shield™
Werner ) ol a8, 1 45 5 9 o S0l Jgama 9o 50
2 eSS YIVYY 500 0u)5 (Jb> 12 4 (et al., 2005

(+/fA6 =Adjusted R Squared) -/0Y¥ =R x,0 @

Slemaye 05 44z g LG oy ool 2 (o G930 5
LT Gl aleaed pons 5l ojy5laS B)lasel
Sl 5 51 s ey Lo 5 il 2 5,0k
slre calire slo,5iS jo a5 09l eolaiwl (gloaisS 0
e 00iS 90 Slge ylaie 4y Wles o g Wloads ALl
odlo 93 «(larmocom; Bl I Grizen aigh (Syme
Gz oS aiie (0lpe Salimsipnsl 5 31T e
Askham, 1992; Gill et al., ) 35,16 cews ) e gl
Al @ a9 b s pawigel-pgll Slalga sole 5 (1995b
Sl g 5l sy Jae bl 5l ccwl  Gaxe slosls
pogel-porieegl] Dy gy o jladas o5 Loy s>
o 4 S0 pyliepe Ol jo Jo LB O
Lewisetal.,) g cwsl 55 e o 9 Hlole sl (somo
# poselpsiesl] g 13U GgB o)y (2016
Sly Y Glelas oole ol a5 ol las ol lasbiny
e g o) 1) Slaeli 5 50l 55 )5laS 5o 0,18
Gl LS 0,90 caumelaie slooles ple,se 08

.(European Food Safety Authority, 2012)
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oolaiwl e o5 b lawgie Olus a5 ol> jo pioren
St Fge b weyd NYO e b o)lsie o
&> (g9, p odbplxl iolesl S o (Taksdal, 1982)
aSeome b ojlasls Sl alas 5l iy aisS
doye Ve -YA Ll (355595151 solo ol s 0ausS g0
L ogadsS sl oole b atac] saiS [& 0 SoisS g0
Werner ) ol ol 455 0l o pl o o VoV -VPA clale
(et al., 2015

Ol 050 aan ;0 AP Lo o ol bl jo a5 awo
aSol 4 axgi b ogs paw g g0 slaaan 5l eSO Ls
abey 5l 5oy VAP Jle yo e ol jo laioles]
3 s Osles s bl [ lus g 4555 & > leo
22l 695 ey 4 bog po Wlgi oo pom g p90 slaaiin
—S Gl olows Cmex iul38l g 5eiS A Slew] Sl
30 Syl Gl ATAY Jlo jo all ac e mhaw jo o
P a0 5l oS (b Jolxa S| pgd g S atin
sgaz b sl ] e oS 5 oyas5ke lewl o o
as)pe g 55 Ol o 3 SShdslre 5 o s VY
Wl oo bloss a5 conl ol Sls Slowe slaioles]
Al Aol ot H3U s g0 J8los

aS 0 yglol Wb dilS w ) Bw & )lus o e 8L,
599y als )b de)Saly (5 se 5 e 3l S
9 phe A5 Galurez (orw) Oloj 4 azgi el
obo (bl dasd o Slowl SelSa im 585 4 12l
laigy wle bl des ,0 a5 ()b plKinsg; culs
by IS g)lpe 50 s dg hiw g widl (S poax
et 9 Sl opl 4 QW Gl Jlesl sl
Khaleghizadeh 25 oo jiols |lesl, B8,y o)lus
Elo el yem (85,5liS Sliass oKl yo (et al., 2015
23S Al o 50 gy sloyge YV LT clslS 5o )b aS 1518

Dy 0dis oyd G 5 &yl BT LT yo 5 g

odd pS dilg> slasi )0 Pl ws s YV o (LS
S oadylod 3blie jo (B p cudled 5 alxl g
Lo 5 25 o] a2 e i o 2 45 3
lul walls [l o a5 Jb o ccel 00gs 0ole ol
odbe g yiin 4% @ Jiled casmolis Baiy eS
Slr 56 (nlog O)les oo 0 5 SYsb olej o
.(Umeda and Sullivan, 2001) 3 00l odyd psS jgu
AYAY Lo ;5 &5l 5T it Coriie il e« )0 40
sl 0351 Jlw 5 oy o8le ol Sglie oS 5 Ylozo
loiulojT «Js) oo o 41 154 Skl 1 o a5 1>
S5 Ll cls esrdne g3 5 oo ol col
A (292 45 0gp Mid 5olS Sl cpgs JLu 50 oudany
e 0o )3 TV (5 50me 00iS )50 .09 gy g 010 g0 S g
13 St Gl B 8 ssys Sy il gl
@ O S Jgaze SBlsp Sl i aiie S ol
@bt OLS 5 69y 65l gr Jles (pl &5 28, 8
Mikiciuk et al., ) cuislas bogaes il > 525 9 5 5 g 0900

021
~o Ol Sl Ll )0 b e Gtalejl sl akl
i U o 4 3] Sl sl e il 5 s
ol (5 y0utw jog aS0) o 4 (Soliew sl 09
Sy S opl s cwl Glojpep g duie U g0 glle
P90 9 S9bisn (53l (SO )98 o jlod (nl s
g on (SMdRS (FALS 550 s o Shgioe 450l
S 45 wip 558 cle SMSET e jles (izeen
By Foe yite QBan Oilus el el (S5
ES2 50 0 S okS Vi Soliws sl (sl oadaogs 99
sl S 50 0,5 T g gleS Y Ol T e 0550 50
ol b (IKz 508" gao,s TV O )lus g5 50
Vea oles 4 (LSalp,S5lS 0 jlade a) ISk jles
£ e 4) Jeioisom JU 5 5 Sl i s ko
Joste 9 bgn Jles b g woy0 V7 4 (LSl S5l
D9y 0w, w0 V) 4 (LSa/p SlS -+ /F Jlake )
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508 90 olse il 4 axg3 b (Avery ef al., 2005) o
$lo aS ool g5 dw (pl oS 5 A lgF o oddiale;]
a5 Bl s gz ool 4y e Jglate Sl oguds
5 @bz @by wbe et 2 UL Sl
Pt plgd by SaallS 5 Fodwmmy (oS5 S )15
2 i Shee 5 SRaLesT glahmgsy S ol

5 5 o
R s Syse Sl o 3 Sl ol 00l
Ll anils Bay o lus g adss uals (g i
s Ol 5 poigal-psll Slilss oole (391 O 42 4z g8
ool Mol b aS suyo S5 a4 a8 3o 0 o
(Gill et al., 1995a,b; Watkinson et al., 1995) suslolicw
5w 55 CSle b b Slgw ol b ol oS5 s
595 G eizmed g osle cnl 4 SSyakes Slge (y3938!
Ol S 4 5 Jge a5 & Glgn oo (Bran
beo @l ool Jl om0 9 GBNR 85590
9, dlae pl 6,k a4 Wb puisren (L Cawd o
ol 56 G (Gill er al, 1998) cusls axg LIS Sy

Dgd e 00S g0 SluS 5

&3 5wl

Slp )9S (ShnelS Slidod awage I abiwgino
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