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Depolanmiy Bufdayda Zararh {dan Bugday Bili, Siephifur graseries (Colcoptera:
Curculionidae)’un Kontralinde DIATFRRA Isimly Uripin Farkh DPozlarmn Zararhyo
Kars Etkinliginin Arshrilmas

1-Cairiy

Tanmsal {irctimden clde edilen hasdamn biyviklugh gaz énune almndiguuda bo drinlerin
bir anda tiketiimesinin ¥4 Ja pivasaya =drilmesinin mimkin slamayacag kesindir, Bu nedenle
bu indleris saplikl ve givenli bir sekilde nygun oram ve sarlards depolanmas), saklumas
perckmekicdir. Kicese]l isinmava bagh olarak meydana gelen ikl depsikbiklecd, iiretirom
clkileyen bryotik ve abiyolik unsuclae giba verima kisclayvan (aklocer gie dodne alndginda,
nzan beslenmesinde kullanlan gnda maddelerinin uygun kogallarda wzan siirgli saklanmasi ve
Eorurnmas kagimlma:: hale gelmistir,

Tahillar besleiume regimunizde yer aban en dnerli mda proplan igerizinde yer almak e
Diinyada hubuobar eerimd, termelde mr dretimindeki arig nedeniyle 2020021 déneminde dneeki
danemin yaklagik %02 leerinde 2.7 milyst fon seviyesindedir. Hulbubal iiminlermde bupday,
muar, i, volal, gavdar imctinunde artiz kaydadilmistiv. Olkemiz yoz slgmindn %629,57
(23,14 milven Iekia) taran yapilabilic Geellikiedic. Tanm alunlarmiem nalas alanlan harie
Wb 7.5 {126 milyon hektack tarla zicaating avnlmestr, Bo alamin da vaklasik %7 0inde (11,13
milyon hoeklar) hububat ckilmckiedic, Thububat ckim alany ensinde 356271k payla itk srada
bugday, MIE Tk payla iking sirada arpa ve %66,2°lik payla dglined sicada musir yer almaktadir,
Hu driinleri steasyla, geliik, ¢avdar, yolal ve tritkale izlemekredin { Anomim, 2022,

Llkemizin {tanmsal yapes iginde Snemli verl clan tahllaen depolamas: esasanda
mevdana peleleeek kalite ve agrhk kayiplarina neden olan zarach crganizmalann sullinsina
marn7. kalmakiadirlae. Bu zarachlordan delayr deplaman imiinde kaliee ve kamire kaymplan
vazimiakladir. Dinyuda ve Glkemizde depolarda zarath miicadelczinde luzh ve gabuk zanug
vermelen wdenivle sentctik pestisitler oldukga ilei cekmekiedir. Tikiye'de depolanan Orimde
kayiplara neden olan depolann; tabul sararhlan ile micodelede pogun olarak kimyvassl
micadele séutemlen tercih edilmelie ve bos ambac ilaglamas veya korovoeon insckrisiter
kullanilmakladir. Ancak B sentcik  inscktsiterin ¢ovreyes ve sick kanh canbilara  olum
Benhalima sz elkilerinin vannda, kullamddiklas bbeck tielen wensinde de, bo preparatlar
kargt hassasiyette azalma mevdan geldigi ruporlandindmastir {Adbur 1998, Emcksi v Ferizli,
2000: Berhabma ot al, ZO04; Pimentel, 2010) Kimyasal mdecadeleve alternabt mlicadele
yinlenlerinlen binside Nziksel micadele matollan igerizinde wer alan Divatom Topeadn (131
uypnlamalandit, Divalom topeag, il ve Wzl sularda yagayan fuoplankienleen cesinli
nedenlerle yagamlsimm soma ermesi sunuen silish kevkibanmin (hitere gepeny cikelmesiyle
vlogan katman labekalannm fesillesmesi somocu mevdana aclen organik kayaclar, divatem
lopragr rererelening olustunmaktadiclar, Divatomn topragoun. bdcek  kiokdlasindaki  rooomsu
Lahakunin agmdirdmam ve cpikliikula tabakasindaka yoBm cmilim ile bdcepin su kuyhelmesi
sonucty, Blimiin meydana gelinesi bicimiods olrmaktadr {Cbeling, 1971). Iﬁ
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Depolanmee deln zarschbar ile micadelede, AD de rubeatle alarak kullamilan diyithom
foprapimin kKimyasal msektisitlene bic ollemalil dnin olejlomak amayla DIATEREA isiunli
proparal firmasomn stepi lizerine,  depolanmey bupidsyds zacarh bupday bin (8ol
srrarmarrires) ne keaes Biyalojik ctlom i@l arastinlmas amaceela bu caligma yoritdantistur,

LMATEREY AL VE METOT

Denemenin ana mAateryalim, Crgana Mincral Tarwn Maden. Sn. Ll bt It Ltd S0, nee
Ankara'da dretilzn DIATERRA (divatom topraga] ool ile Licwd Micadele Metkey Acgahrme
Enstitid=il, Depalanmns Tleiin Farerhfar birminde kiillior bolunan & eranarins crpinlen ve
vummugak ekmeklik bogday olugormakiadir,. Kentakt ctkr denemeleri 1503 2022 tarihinde
kurulmmgiur, Koroyuculuk etki dengmelari ise 12.04 2022 taciinde baskamrng ve firmasonn
istedil Geerine 2408 2022 lanhinde bitinlmistr. Siophilus prosagrige yumunalannn cldesi iin 1
Lok carn kavonoelacs vaklagih 300 ¢ saglam buBday tanesi koyulmus ve bo besinin Geerine
FH0-B00 ndet erpin bircy barakulnustir. Cepinlerin bugdaya yumeta boakmas icin helicli bir stice
{2-3 pin) beklendikten sonea erginler veoklaginlms ve hu kavanozlar galisma simesines 25 20
ve %60 oranbh oemdelas klimanze kit adasinda wutelmustor, Bdvleldkle sok Kibrler
oligiurudmugiur, Cahgmalarda 7-14 gin yash erginler kullandougtsr.

Denemeler tesaddf parselleni deneme desenine pire konlakl elki denemelennde 4,
koayuculuk etk denemelerinde ise her bir nygalama dogzo wee kontrol probo agin @ tekerriclis
plarak kurulmus we bu sekilde hata scrbestlik derecesinin 47w alons dgmemes saflanmisior.
Dencmeler hedel doz ve alt dozlane olmak Geere 3 Larkl doeeda (2300 500, (OO0 ppmd
botulusier CTabls b, Clkemisde cobksath hir kargalwslome (lags bulunmadi@imdan eikilzr konteel
prubd ile karsilagtirdmisur. IMATERRA preparatn ortalama 4.5 mp pat ikl gapina sabip grinsi
beyaz renkli toz haling geicilmig diztamil kayacmdan aputiderek elde 2dilmigtie. IFima facalimdan
divatom wopraginin faramab elekicon mikreskaobw girtinuilers ile Oziksel v kimyasal analizleri
cialismada RK-2 de venlmstir.

Belirtilen dozlada divatomu clde etmek igin (me/kg — kpfion = prand istenen mik borda
diaytom roprafh Ohaus macka hassas teraed ile laribstr ve elikelemdinlimisir. Denemelerds
kullanilan bevaz yumuogak ekmeklik hugday -18 °C sicaklikta 1 hafia beklatilerck sierilize
edilmiglit. Tarulnug olan divpiom toprad, gerisinde 3 ki buogday bulosan 5 le hacaol
polictilen torbaya dékilmity ve torbamn sz sikica baglanarak diyaiom Gprafmne driine
homajen bir sekilde kangroas, igin torba belidh hir siire #lle ealkalapmignr. Uveolama ek sefer
vapulmugir. Deoemelerde kollanilmak amaovla yvetisimlen =15 giin vagh bugday bitl ergileri
vurnugak pens yardion ile 25 crpindkap vlacak sekilde kaplara kovalmuostoe, Jlgili desa piee
ayarlanmy diyalom teprags uygularsns bugday. ber bir deneme kabina 54 phap olacak sekilde
dave cdilmis ve kaplann kapaklan kapanlmogtc. Denemclerde kontmol amaciyla divatom woprag
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uysulanmaneg temi: buZday kullamlnogur. To gekilde haorlanan dencme kaplan galizmanm
yirgihlign 2921 20 seenk ik ve Y05 orontel mems sahip 1kl edasing aliaonst.

Livatem topragn Ue muamale cdhlmz imine buakilon boceklerdaka S10 ve canh bireyler
uyguwlamadan 3.0 7. 140 21 ve 28 aln son savilacak kaydedilmizir, Avrwca beroyucoluk eiki
siresinin malirlesmesi m hazr oygulama yaplomy sk badan abinan pnaervale 7- 14 gindik
ergin sl hiceklen yerleyiimilmigor Korowuen cikn siresinin belirlenmesi amaciela droeklon 25
ginlitk araliklarks marozivete borkilnms ve en etkili dosun vaklapk 6 ay soma kooyucw eki
stiresinn belilenmesi galsioalan cande ve §ili béceh savmlan yaplacak biticilimisti (Tablo 2-
4.

Deneme sonuewnda lde edilen veriler Sncclikle %% 8lim oranlarma gevrilmis daba sonra
ArcSin teanstormas rauna tabd tutularak by gark lo korglasluma testi ile moameleler arazndy
farklibiklar beliclhenmigtir,

Tably 1, Dencocde kallatalan preparann ticari adi fiemas, aklif madde adye ve mikilar,
tormidlasyon ekl vo dozlan

[lacio Ith:nrl adi ] Aktif AkhT Formilasyon Bozlar
veva Ked Firmuasa ddde w4l madde Kli
TN AFASE matd e mikiar FeRl krpm)
Lirpanit
1 naeral
DIATLERRA J“;:;_"‘.’:.‘if_““' Diator NGl O - ';:.{m”}
[T, IWprak 254}
1rh. L.k 5,

J-H0OMNUCLAR

Denemeye alma DIATERREA preparatimm 30 70 14, 21 we 28 ginlik uypulama
zamamndake akhvilzsine bakddifinda uygulama vapilan 8 georcerfes™un erpio dinemine kamp
MR ppin dezunda alum oranlatr biim gimlerde 24100.0 vlarek perceklesmigtir, Olim arunlar
M pprac dofanda sirasayla BR691, BA 1, 9RS, TR0, IHLN olark kavn cdilmigtie 230 ppm
civennly e smasivla 4500 a6 1, 893 9571, 1000 8lim ocam elde edilmistie. ¥ omyvocoluk etk
siresi bak nmondan ise, 1000 pprchik wypulams doeo I6R wiin siresmee dededendinilmiy ¢nlizma
sonucunda b uypolams 2amsanlannda WI0000 Gldm elde edilmigir. Fimma istegine bagh olacak
168, pinden sonra herhangs bir deZerlendirme vaprlimanogur, Konirel prubunda meyvdana gelen
éliim plduken diisiik olarak esreeklczmisiic.

Isratistiki anahiglere ilighan bigler Ek-17de verilmigtic. Avewa divatom oprafionn fiziksel

ve kimyasal analizleri ile taramaln elekiron mikeoskobuna ait périntiler Fk-2"de verlmistir,




Tabkla. 2 Theniomtde kool ve saym 2armonlac

Kontakt viki denemeleri E:lruyutuiulﬁ viki denemeleri

Deneme Knrnlma Denenie sayim Beneme Kurulma Deneme sayim
Lamum FAMAM Zamani zamani
3, Gun (LE03.2022) 12.04. 2022 A 2022 (0, sk
T, Laiim (X2 03 20230 10052022 (WL 2N {2, vayin )
13032022 14, Gt (2903 2020 908 2022 (AT 2022 {3 savim)
21 O (020420220 07.07.2022 {M.08. 2022 {4 sunm}
28 Crin (1204 20220 a8 20322 (O 202245 saim)
0.05.2072 2Y.0%.2022 (5. savin)

Tabla 3. Dayalom wprag ile musnmale dilmis buddayda Sitep iy sromoein s ait dldo oranlan

Trozlar 3 Grlin 7. Giln Id. Giin 1. Gim 28, Giln

(ppm)  (18.03.2022)  (22032022)  (29.03.2022)  (05.04.2022) (12.04.2022)

160¢) TOHE b= 0! L8010, 10 LW 100 O 1081, 0£00, i

0] o l=11.2h e 1 +10 20 We 5+ 12 LW, 0400, (e [0 00400 Oy

250 45{=0,1c 66,10k 3¢ A% 340 4h a5, 1£0,2a 100,00, 0a

Konmal 0,301 0d [.0£1,3d IR 1=3 T L5121k 1,5¢2.1h
F=a970 sd=117; V=201 e sd=3 07 F—IWOES; sd=3 020 F=337 80, ad—1,12; k=398 47 sd-312:
P05 Br=0.05 A PRI Tk 1% P 005

*Aen sutunu akip oden farkh harilen, moanelzler aasanda caatisnki fark oldugsnn eosteric CTwkey do81, P08 )

Table 4. Kotuyuew elki siresimin belidenmesi anocivia 2% pénddk arshklarla maroever
Licakluna Sitopdeidy pramar o erginlerinde meydana gelen dliimder

Theelar L. Savim Z, Savim 3. Havim 4. Savim 5. Sayvim . BaYLm
ippm}  (10.05.2022) {09.06.2022) (OTHT.Z02L) (4.08.2022) (01.09.2022) (29002022
10000 10U 02" 1000000 1000200 1000800 1000800a  100,0=0.04
Kontrod 0,3+ 0k 1,542, M0 19,512 Db 1,04-1,3b 1,04+ [k

*ayni siiuny Lakip eden Garkl harfler, wenee leler arsinda istatistiki lark oldugone agsterin {Tukey tesr T ng)

-TARTISMA YL KANI

HATEREA preparalimin depolannug bugdayds zoruls & grematiusu karsi korovucu
etkaizion beliclenmesr smacyla vaprlan dznemelerdz buBday Bitinio erpin diinemler] Jcioomutlak
dliime 1000 ppmc‘hk doz 3. piinde sebep olmogiue. Bu nedenle =n kisa wyanlama siiresi ve en
vitksck otki hakimndan LG ppmclik dozun wypon olacagn degeclendirilmigtiv. Avrica buddayin
depelanma slleesi @bz Gutne alindignda 1M ppma'lik diyatom wpragimim rezidiivel eikisinin
LEE piboe boyunwa devam ciaft belirlennms ve wzun slecli kecuvoculok bakimndan WHE ppm
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dozun yaklagk & ay koouyuculuk sagladig kavio edilnuigtiry. S8z Lonusw zavarl e micade |ede
TIRHE pam' Lk dozun kellanduhileceg degerlendicilmigtir,
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KONTAKT ETK] DENEMESINE AIT (STATISTIKI ANALIZ SONUCLARI

3. (wiin [ 180320221
hcthod

Ml hypithesis Al means are equal
Allemaliove hypothesis - Mot all means arc cqual
sipmndicance level e (08

Ererl verrludoes Were aveasicd for He oradpsis,

Faglor Inlnmaation

Fachr  [ewvels  YWaloes

Mhovelar 4 1000ppp; 23X0ppm; S00ppoy: Konitol
Analvals of Vardance

Sowrce DF Ad) S5 Adj bS5 F-Walee P-Valoe

I3z laar ol SMIL A 47570 (RREINY
Frmor |2 131.2 10,92

Tivlad I3 15735.3
Mlcadel Sangiary

5 F-5qg Hezqiadj) Resqipradi

AAUBET  9U T YR 0N, iy, 5%
Beleamns
Dozlar M Muean  SiDey 5%
1000ppp 4 oWy 000 [Eedd, 93,6000
d
|

25 0ppm 4212 21 (34,52 45713
SHppm a2 230 {52,59; 5980

Konindl 4 288 377 {-07%; 0d%)
Doofed Sty — 3 3Ma7

Tukey Prirwize Comparizons
Cronping [ntormaton Usmg the Tukey Method and 95% Confidetce

Dozelar M Mewon Crropuping

1pppr 4 9000 A

Spgpam 4 5020 L
ZE0ppm 4 4212 C
Kentrel 40 2,88 I

Adeeners oirel oy part shiere o tedter ave sigficantie differenr
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T. Giln( 22.03.2022}

tlelliad
Bull hy pothesis Al ineans are edqual
Alternative hypothesis Mot all means ace equal

mignacanes level o = 5
Fiplace! verrferces were axvaemed for (e amalpes.

Factor Infommacion

Factor Levels Yalues

Dacvelar 4 1{WKppp; 230ppm; S00ppm; Kontrol
Analysiz of Variance

Source DF  Adj85 AdIMS  F-Value P-Value

Dozlar 3 131146 503%22 33144 LHH
Emor 12 1824 15,20

Tawal 15 15207 |
Mlodel Surmomary

= l-zq H.aqiadjy R-sgipred)

JEFERO MEAIYE WB31N Y7 BB

hlenns

Dodlar ™ bdean  StDey 05% T
1000ppp 4 9000 0,00 {B575; 04.235)
Fl
rl

FH0ppm 5438 3,013 (50,13 5H.62)
A00ppm. 66,50 237 {6226 TH,75)

Fontrol 4 377 6bb (1,52 1HD2)
Pacled Sefev - 350880

Tukcy Pairwise Comparisons
Grouping Information 1sing the Tukey Method and 95% Confidence

Draglar W Mean  Grouping

lHHppp 4 4000 A
SiMppoe 4 68,50 n
230pmn 4 5458 C:

Komral 4 37T D
Mears thert do mof shavre a letier are signiffcently diffaromnt

& W

4



14, Giin (29.03.2022)

Method
Mull hypathesis All means are cqual

Alcrnative hypothesis - Nol gll means arc equat

Rignificanca level a = 005
Flgual varigneas were azsumed for the aralyas,

Factar lnbammation

Facior Levals  WValues

Dozlar 4 1M 250ppm; SHppm; Koentraol
Analysis of Varianoe

CSouree DF O Adp 85 Adp MS F-Value -Value
Dozlar 3 TT7ESR, 3 505277 18345 URLLL
Error 12 176.3 31,30

Toal 15 18234.6
Mlocle] Summany

5 F-wy R-sqfadi) H-sqipred)
550950 970494 O 4700 05,335

Mcans

Dazlar N Mean  SibDev 43% (7]
1MMppp 4 Q000 (R {8350 96,100
23lppm 4 AT 345 (64,72, 76,91
SMppm 4 R340 B32 (769108910

komirol 4 577 &858 <4035 18T
Fopled Sellew - § 50050

'J'LIJ{.-E:';' Fawrwise Compansons

Creeuping Infoneation Tlking the Tukey Method and 95% Canfidenve
Dozlar N Mean  Crouping

1000ppp 4 9000 A

Siippm 4 8301 A

2a3tppm 4 TDA2 K

Kool 4 577 i
Maaws that do Mol shave g letler are sipwiffoagady different




21, Giim (15,04,2022)

Method

Mull hypithesiz All means are equal
Alemutive hypothesis ™ot all means arc equal

Signilicance level =005
Equal varianees wore asvamed for the cralpsis.
Facter Inlisrmation

Faciar  Tewels Walues

Dozlar 4 1{0ppp; 250ppm; SHkppny Foentrol
Analysiz of Vanance

Source DF  Adj 55 AdiME  F-Value P-Value
[zl ar I 1w0dl3 634711 33T.E 0, (HH}
Lierare 12 2255 18,74

Total 15 152664
Model Suinmary

o] F-iq Hesqiadj} R-sgipeed)

433460 D584 95, 54% 97 G
Beleiinns

Dozlar N Mean SiDev 50 1

iMHippp 4 WL DL (83,28, 94,73
2ppm 4 7724 245 (7232 #1596
SMippme 4 CHLOD 000 {85 2K 9471y

Kontral 4 659 832 {(2,27.11,71)
Poaglod 81y — £.33160)

Tukey Pairwise Comparizons
Cirruping Tnfpmation Using the Tukey Method and 95% Confidenwe

Dozlar MW Mean Gromping
FMoppm 4 W00 A
HHMppp 4 tHEDD A
23ppm 4 77,24 B

Kommal 4 6499 L
Adercrs thart cda mext shave a lapeer are sighiffeanidy @ifarem,

-

]
oy

1



28. Laiim (12.04, 2022}

Methodd
SNull hypaihesis All means are eyl
Alrernative bypothests Mot all means ace equal

mipralicance level a - {5
Eal warisneds were assumed fir the amlysiy

Factor Infommation
Factar  Lewels  Walpes

Dioela 4 1{Knpp; 2%ppem; Sipnm: Kaontrol
Anglyesis of Variance

Sonrce TIF - Adj 85 Adj MY F-value  P-Value

Mhvel ar 3206717 08043 30H.a7 (16330
Erur 12 2075 7,29

Tedal L5 208783
Maede] Sunumary

¥ F-sq H-saiadj) R-sqpeed)

415842 MM 98,70% oL 234%
hdenns

Doglar . M Mean SiDev 032 Ol
IWHppp 4 SUOD 000 {HS547, 94,533
Addippm 4 MO0 000 {B547,94.53)
SMppme 4 HEWE L0 {B5.47: 9433

Komral 4 &% 832 (240, 11,52}

Pooled Sifhey - 445842

Tukey Parmwise Comparisons

Circuping nfomnaton Tsing the Takey Method and 957% Canfidence

Dozlar N Mean  Grouping

SO0ppm 4 Q000 A
5ppm 4 WD A
liHHyppp 4 DD A

Eanmrml 4 &99 B
Medns that do aur share a letier are signifivany different.

A A



KORUYUCLULUK ETKi DENEMES] SONUCLARINA AT ISTATISTIKI AKALIA
SONUCLARI

. Savim {105, 2022)

Pedicthund

Mull hypothesis All means are el
Altemative hypothesiz Mot all meons are egual

Sigmficance level a=0u35
Fapreee! varanaces were axremeagd for the analveis

Factor Information

Factor Levels  Waloes

Muamele 2 HHMppp: Kaonteol

Arvlysis ol Yenance

Souece DI A4 RS Adj S F-Valee P-Value
Buamele 1 2100163 210163 231550 IRLI
Frror 11 99 § 9.

Tontal 12 21116,
hedoide| Summacy

8 B-sq  R-sgfadn)  R-sgipred)

A2 99.53% Q938G 4 1%
hdisns

Muoarmnele MW Mean SiDow 5%
Wppp B 9000 000 (37799221

Fonnol 4 28R 577 (4043 6,20)

FPoaled Sillev - 300 23

Tukey Paicwise Comparisons

Ciroupiop Infermalion TUsing the Tukey Method and 45% Conlidence

Muamele N Mean (rouping

[Wppp 9 9000 A

Eonmrl 4 ZEB B
Mgy that do not cirare @ leder are sipnificanily different.
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