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Table 1
Commercial varieties, and denominated landraces under evaluation

Variety / landrace Origin Variety / landrace Origin
AC Stirling Canada Orangekdpfchen Germany
AC-1 Canada Orange Grenade Netherlands
Alarosa Spain Orange Pinsel Switzerland
Alba Netherlands Oranjegeel Netherlands
Alcaidia Spain OranZovy Czech
Brnénka Czech Sabina Czech
Cremewit Netherlands Saffola 317 Spain
C/W 74 US.A. Sepassa P202 Spain
Cervend SEVA Czech SM 8 Spain
Donkeroranje Select Netherlands SM 9 Spain
Draa Basse Tige Morocco Sophia Netherlands
Draa Haute Tige Morocco Sironaria US.A.
Duhuanghonghua China Selektion Gelb Germany
ESPO S&G 101 Netherlands Selektion Weiss Germany
ESPO S&G 103 Netherlands Summersun Germany
Feuerschopf Germany S-8 Select R.A. Morocco
Finch USA. Tachenghonghua China
Girard Canada Tanegashima Japan
Gladki Borowski Poland Tangerine Netherlands
Goldkopfchen Germany Taskentskij 51 Russia
Goldschopf Germany Toupet Jaune Switzerland
Inerme du Draa Morocco Toupet Orange Switzerland
Inerme du Marrakech Morocco Treibgelb Germany
Inerme R A. Morocco Treibgold Germany
Ingrid Netherlands Treiborange Germany
Kanagawa Japan Treibweiss Germany
Kinko Japan Vierka Czech
Lasting Orange Netherlands Vogro Netherlands
Lasting White Netherlands Wakayama Japan
Lasting Yellow Netherlands Weishanhonghua China
Lesaf34 C Canada Weisser Pinsel Germany
Miljutinskij 114 Russia White Grenade Netherlands
Mlochowski Poland Xiapuhonghua China
Montola 2000 Canada Xinjianghonghua China
Mogami Japan Yangbihonghua China
Morlin Canada Yellow Grenade Netherlands
Moyen du Draa Morocco Zanzibar Netherlands
Nebraska 8 US.A. Zitronenkopfchen Germany
Orangefeuer Germany Zluta SEVA Czech

Results and discussion

Data for commercional varieties have been discussed earlier [23]: high-rated characters like
spinnines absence, appressed branching or vermillion-red flower colour, are linked with the plant
height, and the late flowering. Height of plants and branch number, even thought genetically
determined, was consistently with a number of records [1, 7, 9, 19, 20] affected with the plant
density date of sowing, and number of factors climatic or edafic. The branch number fluctuated
dependently on the environmental factors, but there was find correlations between plant height,
branch length, spines colour, and earliness of flowering. However, Ashri [2] don’t confirm the
correlations between branch length, plant height and earliness of flowering, and other authors [16,
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18] do not find any correlations between height of the plant and number of flowers; and even,
Khidir [12] find a negative correlations. The appressed branching, highly rated by growers, was
recorded in two samples. This character is unusual in safflower, and is associated with ideotype for
areas where water deficite is no restrictive factor for increasing of plant density, as one of the
determinative harvest component [15]. For greenhouse cut-flower culture, however, both of those
samples were too late blooming, and again, no such early landraces have been found between
hundreds of Iranian, and Chinese genotypes by other authors [16].

High genotypes either inclinate to other high-rate characters like large flower heads,
round involucral bracts, and suppression of spininess. Excepting of spininess character, only
Khidir [121] come to like results; Mehtre & al. [18] do not confirm such relationships, and
Ashri & al. [5] find them in the Indian samples only. Leaf spininess seems to be linked with
increasing bracts length. According to results published by Kupcov [14], Knowles [13], and
Ahri [2], in early growth stages remain leaves spineless in all genotypes, whereas number and
length of spines have increasing tendency toward the plant apex. Number and size of leaves
were not exactly examined, but at soils on different water capacity, differences in leaf number
and size were apparent. Salera [20] find leaf size increasing with extending the row spaces.
Kupcov [14] and Li & al. [16] find the leaf size also of genetic dependence.

The flower colour seems to be closely associated with OIB morphology and plant
spininess (Tabl. 2, Tabl. 3). Generally, strongly spiny varieties are having the florets yellow, on
the inert lines was flowers orange or vermillion-red.

Table 2
Correlations of the OIB characters with other characters under evaluation
Characteristic OIB OIB size OIB Spines Spines
morphology spininess localization color

leaf shape —(0,392%* 0,236% 0,460** 0,473%* 0,337**
leaf margin —0,441%* 0,301** 0,808** 0,410%* 0,165
leaf spininess —0,619** 0,494** 0,926** 0,661** 0,390**
head shape 0,087 0,043 0,136 -0,207* —-0,291*
head size 0,239* -0,063 —(,395%%* —0,297** —-0,055
OIB morphology -0,626%* —0,639%* —0,497** —0,406**
OIB size —0,626%* 0,513** 0,543%* 0,470%*
OIB spininess —0,639%* 0,513** 0,644%** 0,354%**
spines localization —0,497** 0,543%* 0,664** 0,651**
spines color —0,406%* 0,470%* 0,354** 0,651%*
fresh flower color 0,407** —0,297** -0,373** —0,355%* —0,315%*
dried flower color 0,343%* —0,287%* -0,220% —0,319** —0,248*
pollen production 0,041 0,057 0,076 —-0,182 —-0,061
flower tube length 0,030 -0,217* 0,228% —(0,393** —0,435%*
petal notching (0,398** —(,358** -0,230% —(0,394** (0,335%*
plant height 0,493%* -0,473%* -0,323%* —0,632%** —0,669%*
branching position —0,089 0,135 0,103 —-0,050 -0,118
branch angle —0,254* 0,137 0,174 0,131 0,199
branch length 0,015 0,040 0,020 -0,115 —0,225%
branch number 0,248%* —0,256* -0,049 —0,394** —0,416**

There are not discovered the totally spineless yellow varieties in evaluation (one with notably
suppressed spininess was selected for breeding of ornamental variety 'Brnénka’, registered by
MUAF in the 1998), whereas strongly spiny genotypes with the deep orange flowers are more
usual, and also the earlier authors [13, 16, 21] mentioned them frequently. All the white flowered
strains belongs to relatively uniform group of early, weakly spiny genotypes, although Kupcov [14]
and Knowles [13] reported about strongly spiny and spineless white-flowered varieties as well, and
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Li & al. [16] find out the most of white flowered landraces to showing a strongly spininess. The
vermillion-red flowers have been found in two nearly spineless genotypes only. One of them, a
highly heterogeneous Iranian race from IPK Gatersleben, was selected for bulk-method breeding of
the medium-early variety "Vierka” for dried flower production. The infrequent find red flowers also
Ashri [3] in germplasm collection containing nearly 2000 lines originating from all the safflower
growing areas in the world. However, high ratio of red flowering landraces was recorded by Li &
al. [16] in their collections from Afghanistan, Iran, Israel, Egypt, Ethiopia and China.

Table 3
Correlations of the flower characters with other characters under evaluation
Characteristic Fresh flower | Dried flower Pollen Flower tube Petal

color color production length notching
leaf shape —(,323%* —0,258* 0,034 —-0,037 —0,236*
leaf margin —0,210* —-0,050 0,022 0,290* —-0,099
leaf spininess —0,364** —0,195 0,042 0,182 —0,265*
head shape 0,268%* (0,290%* —0,205* 0,187 0,202 %*
head size 0,285%%* 0,232% 0,016 —0,221* 0,129
OIB morphology 0,407** 0,343%* —0,041 0,030 0,398**
OIB size —(,208%* -0,286%* 0,057 —0,217* —0,358**
OIB spininess —0,373%** —0,220* 0,072 0,228* —0,230*
spines localization —( 355%* -0,319** —0,181 —(,393** —0,394**
spines color —0,315%* —0,248* —-0,061 —0,435%* —0,335%*
fresh flower color 0,811** —0,252% 0,156 0,348%*
dried flower color 0,811** —0,102 0,237* 0,334%*
pollen production —0,252% -0,102 —0,115 0,077
flower tube length 0,156 0,237* —0,115 0,242*
petal notching 0,348** 0,334%* 0,077 0,242%
plant height 0,384** 0,383%* 0,036 0,499%* 0,545%*
branching position 0,076 0,075 —0,022 0,333** 0,065
branch angle -0,117 —0,194 -0,111 —-0,010 —0,207*
branch length 0,145 0,118 —-0,119 0,311%* 0,057
branch number 0,197 0,195 —-0,021 0,656** 0,286**
0=0.01: 0.267%*; a.= 0.05: 0.205*
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CIIOHTAHHASL MYTAIIMOHHAS N3MEHYHBOCTh KOJUYECTBEHHBIX
MPU3HAKOB U Eff TEHETHYECKUE ACIEKTHI HA IPUMEPE MAXPOBOCTH
IIBETKOB PO3

K.W. 3bIKOB, xanouoam mexnuueckux HAYK,
3.K. KIIMMEHKO, 0okmop ouonozuveckux Hayx
Huxkurckuit Ootanuueckuii can — HannoHanbHBINA HAyYHBIN HEHTP

BBeaenue

MaxpoBOCTb LIBETKOB P03, T.€. KOJUYECTBO JICIECTKOB B HUX, SIBJISIETCS] OIHUM M3 BAKHBIX
JEKOPATUBHBIX MPU3HAKOB CAT0OBBIX PO3, 3HAHHUE 3aKOHOMEPHOCTEH MYyTAIllMOHHON W3MEHYHUBOCTU
KOTOPBIX HEOOXOAMMO TpH uXx ceiekuun. Panee [2] Ha mpumepe nByX NpU3HAKOB (pasmepa U
WHTEHCHBHOCTH aHTOLIMAHOBOTO OKPAINMBAHUS [BETKOB) OBUIO YCTAHOBJIEHO, 4YTO HX
MyTallMOHHAs] HM3MEHYMBOCTH MOXET OBbITh TNPEUMYINECTBEHHO HAINpPABIEHHOW B CTOPOHY
TIOBBIIIEHNS] WJIM TTOHM)KEHUS KOJNIMYECTBEHHOH BBIPAKEHHOCTH 3THX NpH3HAKoB. IlepBoe wacto
HaOJIFOIaeTCs1 Y UCXOIBIX COPTOB, FEHEAJIOTMYECKH OJIM3KMX K MEJIKOLBETKOBBIM AHKOPACTYIINM
BUIAM WJIM MMEIOIINM allMaHOBble (HE COEpIKallie aHTOLMAHOB) LIBETKH, a TAKXKE Y COpPTOB,
TPAHCTPECCHBHO YHACIIEIOBABIIHX ITOHIKEHHYIO BBIPRKEHHOCTh YKAa3aHHBIX IPU3HAKOB, BTOPOE —
y COBPEMEHHBIX, 3HAUMTEJIbHO YAAIEHHBIX OT YKa3aHHBIX BUIOB («3BOJIOLIOHHO MPOIBUHYTHIX))
KPYIHOL[BETKOBBIX MJIM HWHTEHCHBHO AHTOLIMAHOBO OKPAIIEHHBIX COPTOB, a TaKXKe Y
TPAHCTPECCHBHO YHACJIENOBABIINX IOBBIIIEHHYIO BBIPAKEHHOCTh 3THUX IMPU3HAKOB. 10, 4TO
KacaeTcsl TPAHCTPECCUBHOIO HACNIEIOBAHMS, CIIPABEIITMBO TAKKE M IS MPU3HAKA “WHTEHCHBHOCTD
apomara IIBETKOB”, UCCIIEIOBABIIETOCS HAMH paHee [2].

Hamu [2] Ha OCHOBaHMM MAHHBIX MO TPEM YKA3aHHBIM BBILIE NMPU3HAKAM MPEMJIOKEHA
TUNOTe3a, OOBSICHSIOMAsT M3MEHEHHE KOJIMYECTBEHHBIX MPH3HAKOB y €CTECTBEHHBIX ITOYKOBBIX
MyTaHTOB (CIIOPTOB) WHAKTUBHPOBAHWEM WM SJMMHHUPOBAHHEM BCJICACTBHE MYyTalUi
JOMHMHAHTHBIX aJUleiell IByX CUCTEM aINTHBHBIX MOJUMEPHBIX I€HOB, TIEPBbIE U3 KOTOPBIX (2M))
CrIOCOOCTBYIOT, a BTOpble (2F;), HAoOOpOT, MPEmsATCTBYIOT (HEHOTUIHMYECKOMY IPOSIBICHHUIO
KOJIMYECTBEHHBIX TMPU3HAKOB. lIpu MOBpEXXneHWH MNepBbIX W3 HUX (JOMHHAHTHBIX ajuleliei)
BBIPAKEHHOCTh NIPU3HAKA CHIDKAETCS, & MPU TIOBPEXKIEHUH BTOPBIX, HA00OOPOT, MOBBILIAETCS.

Ecnmu bk — KojamuecTBO aKTMBHBIX T€HOB A, B TE€HOTHUINE MCXONHOW ¢opmel, a [/ —
KOJIMYECTBO TAaKMX € TIeHOB /F; , TO BO3MOXHBI TPH THUNA HCXOOHBIX COPTOB. K
npubmisuTensHo paBHo / (k=/), k 3nauntensHo Gonbme / (k>>/) u k 3HaunTenbHO MeHbIne /
(k<<I). Yem Oompine reHoB M; u F; B reHoTHUIIE, TEéM OOJIbIIE BEPOSITHOCTh TOTO, YTO KaKOM-
00 M3 HUX OyAeT WHAKTUBHPOBAH (YAaCTHYHO WJIM TOJHOCTBIO) BCIEACTBHE MYTALHH,
MO3TOMY KOJIMYECTBEHHAs! BBIPAKEHOCTh MPU3HAKOB Y CIIOPTOB IO CPABHEHHIO C HUCXOMHOM
TOJDKHA U3MEHSIThCS MPENMYIIEeCTBEHHO B CTOPOHY ociadnenus (npu k>>1), ycunenus (npu
k<<[) nnu ¢ paBHOH BEPOSITHOCTHIO B 00OMX HaIpaBieHUsX (rpu k=/).



