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BpIBOaBI

Ha ocHOBaHMM NpPOBEAEHHBIX HCCIEAOBAHUN MOXHO CUHTATh YCTAHOBJIEHHBIM, 4YTO
OCHOBHBIMHM COEAWHEHUSIMHU, ONPEACISIOIUMHU apoMaT y COPTOB BUHOrpana lL{UTpOHHHBIHA
Marapaua u Cnapranen Marapada, a Takke y UX THOPUIHBIX (OPM, SIBIIOTCS TEPIIEHOBBIE
COEIMHEHUS U aJIbJECTU/bL.

B uccrnenoBanHbIx 00pasnax HASHTU(PHUIIMPOBAHBI JHHAJIOON M €r0 OKCHIBI, T€PaHUOI,
JIMMOHEH, O-TepnuHeo1, 3,7-numeTui-1,5-okraauen-3,7-auon u ero uzomep 3,7-numerun-1,7-
OKTaaueH-3,6-1uoJl.

Cpean TepneHOBBIX COEAWHEHWH JIMHAJIOON W JIMMOHEH SIBISIOTCS OCHOBHBIMU
KOMIIOHEHTaMHU B (POpMHpOBAaHUU apomara STOAbl y HW3YYEHHBIX COPTOB BHHOTPaAa W
rHOPUAHBIX (POPM, TIOJYUEHHBIX OT CKPEIUBAHUS C HUMH, & OCTaJIbHBIC — TOTIOJHUTEbHBIMH.

Hannumne Gonpmoro Koiau4decTBa HEHACHIIIEHHBIX CIUPTOB B sromax copra CrapraHen
Marapaua onpenesnser BbIpaXKCHHbBIN apOMaT CBEXKECTH.

Pe3ynbraThl KJIACTEPHOrO aHANIM3a MO3BOJMIM YCTAHOBUTH, UYTO rHOpuaHbIe Gopmbl M.
Ne 223-96-16-1 u M. Ne 223-96-16-14 mo apoMaToOpa3yrImuM MOKa3aTeIsIM OKe K COpTy
[utpouubiii Marapaya. B 11e10M 3TO MO3BOJISIET TOBOPUTH O BO3MOXKHOCTH (hOPMUPOBAHHUS
HAYYHBIX TIOAXO/IOB B XEMOCENIEKI[UN BHHOTPAIa 0 MPU3HAKY crenn(pUIecKOi apOMaTHKU.
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Introduction

Sunflower is an essential crop in the rotation system in Blacksea Region and over the
50% of world sunflower areas and production are existed in this region. Broomrape parasite
(Orobanche cernua Loeffl.) and the weeds are the biggest problems in sunflower production
both in Turkey and also in some other countries. The weeds control generally in sunflower
production by #rifluralin as pre emergence applications in Turkey and other countries [4].
However, some weeds such as Xanthium strumarium Wallr., Chenopodium album L.,
Echinochloa cruss-galli L., Solanum nigrum L., Avena sterilis L., Amaranthus albus L., Datura
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stramonium L. etc. could not controlled by pre-emergence herbicides and reduce sunflower
yield significantly.

The use of Imidazolinone (IMI) herbicide controlling these weeds as post emergence
application with IMI resistant hybrids as obtained by classical breeding called CLEARFIELD
system use in sunflower and also soybean, corn, wheat and canola in the world but only in
sunflower in Turkey [1, 2, 4]. IMI resistant genes firstly discovered in wild plants in US and
these genes were transferred to cultural types utilizing backross method in 1998 [6]. IMI
resistance were determined in sunflower, two genes with additive gene effects but both side
dominat in the parents increase the level of resistance to herbicide [3, 7].

Broomrape which is a parasite influence seed yield and other yield traits in sunflower
until 100%. After developping resistant sunflower cultivars against the broomrape, parasite
overcame and new protypes and races produced. New races of broomrape in sunflower is big
problem in Turkey and Spain but these races also started to appear in other Blacksea countries
such as Bulgaria, Romania, Ukraine and Russia. Now, the most agressive races were found in
Turkey but parasite were controlling with planting high tolerant hybrids and also by IMI
herbicide as post applicaiton in sunflower production. Therefore, Due to controlling both
broomrape and key weeds together, the IMI herbicide use with IMI resistant hybrids in
sunflower prodction reached about % 50 market share in Trakya Region (European part of
Turkey) having over 70% of Turkish sunflower areas in recent years.

Research was covered of breding works to develop IMI type inbred lines and hybrids in
National Sunflower Project conducting by Trakya Agricultural Research Institute (TARI) in
Edirne, Turkey in between 2003-2008.

Objects and methods of investigation

The research was conducted in TARI fields between 2003-2008 to develop IMI type
inbred lines and hybrids in National Sunflower Project. After getting the IMI herbicide resistant
public lines from USDA Sunflower Research Unit at Fargo, ND in 2003 and they were
multiplied in first year. Then, they started to cross institute lines firstly to convert them as IMI
resistant ones in 2004,

Sunflower has about 120-150 days growing season normally. Therefore, in summer
season, plants were planted in April and harvested at September in each year. In winter seasons,
plants were planted in October in growth chamber and harvested in January. IMI herbicides
(Imazamox + Imazapyr (33+15 g/1)) advised normally to apply 1.25 1/ ha to farmers but double
dose (2.50 l/ha) applied at 6-8 leaves stage in the reseaarch to abstain any double dose
apflication in the sunflower production. Phytotoxicity observations were performed at first and
2" week after application each breeding stage. P-4223 hybrid from Pioneer Seed Co. as non
IMI resistant but broomrape resistant and Sanay as IMI resistant hybrid from Sygenta Seed Co.
were existed as control in the research. Herbicide resistance was evaluated of the plants based
on 1-9 scale as 1- No damage, 2- Light Green, 3-Yellow Green, 4- Reducing growth, 5- Less
deformed plants 6- Mid size deformed plants, 7- Many deformed plants, 8- Some died plants,
9-All plants died [4, 5]. Based on these scale, 1-2 was selected as resistant plants in the
research.

Results and Discussions

The research was started under in National Sunflower Project in 2003 after getting the
public lines from US. Each year, plants were planted in the pots then selection contiuned at
growth chamber in the winter and similarly the same breeding process continued in the fields in
summer seasons.

In earlier generations, selection was performed based phenotype as seed type and plant
appearance and also higher oil content. However, in later generations, selection was performed
based on combining ability (general and special) of the inbred lines crossing each other one
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tester inbred line with producing test hybrids. After apllying IMI herbicide, resistant plant were
selected and from these ones, the best plants which had other desired characteristics were
selected each generation.

In 2007, the 46 breeding lines originated from 0536-R, 01018-R, 01001-R and 3500-R
inbred lines, were existed in F4-F7 stages. Only four of them were observed under segregation
and others were found as resistant (Table 1). From female inbreds in 2007, breeding lines
originated from 2517-B and 2453-B were existed and 42 of these 61 lines was found resistant
in F4-F6 stages in the study (Table 2).

Table 1
The IMI herbicide resistance results of restorer lines in 2007
Originated Inbred | Number of Non
Breeding stage line line Resistant lines | Segregated | resistant
0536-R 9 5 4 -
F4 01018-R 2 2 - -
01001-R 3 3 - -
0536-R 5 - - -
F5 01018-R 3 - - -
01001-R 5 - - -
Fo6 3500-R 11 - - -
F7 3500-R 8 - - -
Table 2
The IMI herbicide resistance results of female lines in 2007
Originated Inbred | Number of Non
Breeding stage line lines Resistant lines | Segregated | resistant
F4 2517-B 3 - 3 -
2453-B 5 4 1 -
F5 2517-B 48 33 15 -
Fo6 2517-B 5 5 3 -

On the other hand, the breeding lines were advanced one generation in 2008, so restorer

and female lines were existed in F5-F8. From restorer lines only 8 of 79 breeding lines were
under segreagation and others were found resistant (Table 3). From the 78 females orginated
from same two inbred lines in 2008, 43 of them were found as resistant, but others were under
segratation (Table 4).

Table 3
The IMI herbicide resistance results of restorer lines in 2008
Originated Inbred | Number of Non
Breeding stage line line Resistant lines | Segregated | resistant
F5 01018-R 10 5 5 -
01001-R 12 9 3 -
Fo6 0536-R 18 18 - -
01018-R 9 9 - -
01001-R 13 13 - -
F7 3500-R 7 7 - -
F8 3500-R 10 10 - -
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EKOJIOTO-TEHETHYHA MIH/IUBICTD I'EOI'PA®IYHO BIJJAJIEHOI'O
BUXIJHOT'O MATEPIAJIY 3EPHOBUX KYJbTYP

10.0. JIABPUHEHKO, doxkmop cinbcok020cnooapcskux HAyK,
XepCOHCHKHIA Aep KaBHUN arpapHUN YHIBEPCUTET

Beryn

Buxopucranns reorpadivHo-BiananeHuX (GOpM KyJIbTypPHUX POCIHH 3 METOK CTBOPEHHS
HOBOTO BHUXIJHOIO MaTepiaJly Ma€ JaBHI TMO3UTHUBHI NPUKIAAH. AHAM3YHOUd NPUYUHH
noxokeHHs BuiB, Y. JlapBiH 3a3Ha4YMB: «...caM (pakT TOro, 1O YKUCICHHI BUIU OAHOTO POAY,
Akl repe0yBarOTh y MEBHIN KpaiHi, BK€ BKa3ylOTh Ha Te, IO B yMOBAax Ili€i KpPaiHU € IIOCH
cnpusiTiuee it pony...» (crop. 122 [3]). Tomy B Takux KpaiHax OYIKyBaJoOCh i HaiOijblie
PI3HOMAHITTA pPI3HOBHUAIB Ta MIHIUBOCTI pocianH. OnHUM 3 3aCHOBHHKIB IIHPOKOTO
BUKOPHUCTaHHS reorpadivyHo BiamaneHux (opM y HAyKOBIHl cenekuii 3epHOBUX OyB BiIOMHIA
aBcTpainiicekuii cenekuionep Pappep. Cteopeni HUM coptu PenepeiinnH, ABpopa, siki Oyiu
OTPHMaHI LUIAXOM CXPEIIyBaHb FAMIBKIX, AMEPUKAHCHKUX, IHAIHCHKUX MIIEHULb, IPOTITOM
aecAaTupiy OyJu MPOBITHUMH B ABCTpalii Ta eBponeicbkux kpaiHax (uwmr. 3a M.1. BaBunosum
[1], cTrop. 75, 102). OcobauBo TUIiAHE BUKOPUCTAHHS TeorpadiyHo BinganeHHUX (GopMm y
cenekii crioctepiranock B poborax [LI1 JIyk’sitHeHka [7] B cepenrHi MHHYJIOTO CTOMITTSI.

Metoro  pocmikeHb ~ OyJO  BHUBYEHHS  MapaMeTpiB  MIHJIMBOCTI  €HIEMIKIB
CepenHpoa3iicbKOro Te€HETUYHOTO LEHTPY, NMPOBEINEHHsI IHTporpecii exonoro-reorpadpiyao
BIJAJICHUX Ta €K30TUYHUX T'€HOTHIIB B €NITHHIA reHO(OHA 3epPHOBUX KYJIBTYP MiBASHHOTO
periony YkpaiHu.

00’ exTH Ta MeTOAH A0CJIIAKEHHSA

Adranictan Hajexutb 10 CepenHbOas3ifiCBKOrO TeHLEHTPY, SKUH € OCHOBHUM
MOCTaYaIbHUKOM PI3HOMAHITTS TeKCAIUIOIAHUX MIIeHULb pony 7riticum L. Muxona IBaHOBUY
BasunoB npocrexus HaA3BUYAWHUI MOMiMOP(]i3M MIIEHULb TIPChKUX cHCTeM [ 1HayKymy, ne
icHyrOTh eHaemiuni sunu 1. compactum Host ta 1. sphaerococcum Perc. [2]. Tlmenuns st
AdranicTaHy € TpanMUIHHOI KyJbTyporo. BoOHa BHCIBaeTbCSI Ha IUIOLIl TIOHAXM IiBTOpA
MiJTbIIOHA TeKTapiB, 3 HUX 620-630 THc. ra — Ha 3porneHH]. KoxxHa HaykOBa eKCIeIULIs O Mi€l
KpaiHM TPUBHOCUTH HOBI BHCHOBKU TNPO IOXOKEHHS, PI3HOMAHITTS Ta IOMOBHEHHS [0
reHeTHYHOI Konekuii poxy Iriticum. Ane BimBinanHs Adranicrany 3 wacis M.1. BaBunosa i
J0CI 3aJIUIIAETHCS JIsl HAYKOBIIB PIAKICHUM siBUIIEeM. Tomy mepeOyBaHHsS B Miil KpaiHi CTao
peajpbHUM IIAHCOM IEPEKOHATHCh Yy BHCHOBKAaX IIOMEPENHMKIB, O3HAHOMHUTHCH 31 CTaHOM



