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Table 1. Names of studied sunflower genotypes
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No. Genotype Name No. Genotype Name
1 Hysun25 7 Tekay
2 Hysun33 8 Tarsan 1018
3 Hysun36 9 palmino
4 Sanbro 10 oslo
5 Sirena 11 Albird
6 llkay 12 Alybro
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1. Forward Selection
2. Maximum R2 improvement
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Table 2. List of investigated traits affecting the yield

- ol b g Sl Sl .
W. ) Maximu Minimu pr>
Traits Unit Mean m m
_ ~ . S5l e S
(VE)S= e 55 azealS b Day after 5.79 6.75 5.00 0.002"
Emergence i
planting
=58 3
R1 o D Ol e D0 *
(R1) -~ SLSEy Day after 36.02 375 35.00 0.017
star-like appearance planting
_ =58 3
RE 7 Ve D Ol e D0 >
(R5.7) o M5 ds 55 Day after 58.44 60.50 54.00 <0.0001
70 % flowering i
planting
RT)Gb ooty 0L 353 Sl S N
e back of the et e Day after 7152 72.75 68.75 <0.0001
yellow planting
s . Z C"‘:ILS -“‘ o ‘}J‘)
(PM) g;gﬁﬁ s Day after 86.12 69.50 81.00 <0.0001"
Physiological maturity planting
o _ I I T D)
(HM) c.ls é A s Day after 9225  107.75 85.50 <0.0001"
Harvest maturity planting
[ S| ”
(Wmax) s esle Sl gr. M? 657.51  772.075 553.60 0.005
Maximum dry matter
=58 3
T . SLL D Ol e D0 >
(Te) L, 0,93 OLL Day after 80.73 90.69 73.38 0.001
Terminal of growth period i
planting
o . . SIS ) e Sl
TM)As) oo S 535 6 55, Day after 48.81 51.89 44.82 0.200"
Day to max of growth rate planting
(Lnmax) S slaes Sl > 2852 32.97 25.92 <0.0001"
Max of leaf no. No.
(Phmax) a5 ¢lis | ST S Bl 136.22 150.32 123.80 0.008™
Max of height cm
VE ¢l A5, 5 SF )
(TVE) VE (gl A3 555 43 WO 0410 123.00 89.00 0.0026

GDD for VE

GDD
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Traits Unit Mean Maximum Minimum
b el 5, BESR L -
(TRA) G 5 56b a0 L35 555 252 105588 110450 99400  <0.0001
GDD for R4 GDD.,
TR5.1) ds,3) s dlm o L, 3, 4
( ) Lo o M S, 4 sy dmys ~
P oD 1120.04  1170.00 104350  <0.0001
A
GDD for R5.1
s BESRE L] o
(TRTORT al o A2 555 4r2 1515.81  1542.50 145775  <0.0001
GDD for R7 GDD.,
. BESRE L] o
(TPMPM - o 42555, 452 179433 1981.00 170200  <0.0001
GDD for PM GDD.,
s BESRE L] o
(THMHM - o 425 555 402 190208 216050 178350  <0.0001
GDD for HM GDD.,
(PW) & 5 S5 S 055 ¢ 60.87 70.75 52.60 0.020"
plant weight gr
o 2 S 5hS
(Y)la > Sas 5 2080 2637 1741 0.014"
Grain yield -
kg.ha*
(SWP) <5 53 4ils> 055 ¢ 17.46 21.40 1450 0.072"
seed weight in plant gr
(TSW) «la e 055 £ 30.29 4050 2050  <0.0001"
thousand seed weight gr
HD cdls p el - 2858 32.36 25.77 0.067"
Harvest index
HD) b ks Sl 1031 1132 8.52 0.001"
head diameter cm
L s s sl R
(SH) G 52 ala ol 24 58258 703.30 45561  <0.0001
seed in head No.
USN) G 53 S5 il olutas 24 48331 599.00 35450 0007
infertile seeds number in head No.
(USP) S 5 Ae ) % 45.19 51.20 37.90 0.0241"
infertile seeds percentage
©OP) 555 o2 % 44.09 4817 3417 <0.0001"
Oil percentage
PP) -5 , -
(PP) i35 4052 % 15.98 1955 1460  <0.0001

protein percentage

A3l o 55 amlie sl F 0031 (ols e Jlez 2T 0 5
The last column is the probability of significant F-test to compare genotypes.
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Table 3. The R? values for the regression models up to 11 variables.
e

old il Cis

2
Stage R Selected traits
1 0.251 Wmax
2 0.362 THM <Wmax
3 0.443  HI <LNMAX ‘Wmax
4 0.527  OP ¢«TSW <LNmax<Wmax
5 0.569  OP¢ISP «TSW ¢<LNmax¢«Wmax
6 0.592  OP<«TSW:¢ISN<PHmMax<LNmax<Wmax
7 0.602  TR4<«OP<TSW:ISN<«PHmax<LNmax<Wmax
8 0.613  TR4<PP<«OP«TSW:ISN<«PHmMax<LNmax<Wmax
9 0.642 TR4TVE«VE«PP«OP«TSW:¢PHmMax¢<LNmax<Wmax
10 0.650 HM«TRA4«TVE«VE«PP«OP«TSW:¢PHmMax<LNmax<Wmax
11 0.656 TR5.7¢TR4¢R1¢TVE<«VEPP«OP«TSW<¢PHmMax<LNmax«Wmax

358 anrlye V Jodr & e 8 Db 5 3L
Refer to Table 1 for abbreviation description.
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Figure 1. R? changes due to the increased number of variables that affect yield

dsjil&.oﬁ;j»wa)ﬂq\@lwwlﬁ:ujwbuj‘g:Jﬂwﬁ;}aCJU.&
A Sl ekl L Ol sl s s BLISI s 5 att s (lledd 35l 0 e 0 o 5o
2 3 e 35 (S

35 Sl s e 53 asiliaend SUAS el Sl :(Wmax) K eale s S 1
(e 5 0 S VIO e sto 55b s e 53 S 008 53 0T Sl 1 1S s WY g
e Ll 5 (0T 510 A) ssd il s See bl 4 o Llg e S0 osle 20l 581 s
JULasl 5 g Lﬁljg‘gfﬂcbd&l_}élqﬁwuiﬁlj)uiﬁjjﬁjéue)jaubﬁ onlis
sy sl 3 (W) Wb e il 5l s s ame 53 5 33,5 o by 0 (55 3 3l se g
p\!w;LQSJ.;,UPQJ;:°U§.(\A)Mu;omﬁdjja,sc)b@ﬁ;WL;,,@;,,
dal g s, Shee 2alS Corse 5 a8 olS 511 @l 4 (i s 3150 JWESl 5 (g5lw 0,55 sl
) e

Lae S Y4 Gl hwgme sib 4 e 35 bl s (LNMAX) & 5 slass iSTas
STV L e ol 5 U ladijon & b pe by s 53 S sl 58 5 0 20
S o S o 0By (g 5 g0 Bl gl S s Bl Lha gy e 500 S T

.,LZ-L:L;G QI .,\,J).'s' Q\j.? E) ol:f A IR WAY UMJJ L§§J§L;¢ C")): Lht\.l.:\ U'i\ BE PLY dJIM.«:jIA bl)a

Yo



Y40 (1) ot s o815 OOLS slgF

ol sl LS 355 0 S e (astls Ad) G el Jxly 5 S slaas 15
W5 Sl oS s ol b5 s B8 o a3 B sk o Shee
(Vo) ,u_sﬁ&&;.;:esu
FRGTRCVN WL PV p_fY“ als Sl O35 by xSl 5 sba ad ea (TSW) &ilsyls O3
D_f\ﬂ/o)b/o s e N A ;;Lwls,;MT@Q;*:AW%M&,;&;)\}AQ;}J;J
A3 e s OLE 0555 Job 5 e e 51 il 1y 0 3 4ils O35 (VAAL) UL 5 e 3 s
G=b o=l s, Slae ilidl g beas Ol g es g :Jﬁwwé\}q—lﬂ wls,ls 05 .(V4)
slye s Ol ol e 4o iy s 035 (Saels .(0V0) Wil 25,1 L ol By, Ll e
ol ok Ol (1YA0) O, e 5 OLils G 3 (6 5w s 3150 JUl 5 bl e 5 ulde
Jo s A 4_;\_5,\}5@-)4_§J;.\N_M)«_?Lz;;d_i\A_i(atf@c@owﬁ)u;bjmumL.L(\H)
Al a1 5 Shase O 80
o33 OV/Y 0 oy 350 Sl o o 53 0l sdalie Ss Aoy Slas W(ISP) (S g o s
e b a5 b o3 8018 Lange 5k a5 Aoy TV/AY 33 O Slds o xS
3 S0es dadils JS 4 Sy slaails Ao il L liab (o odd 55 alslas 43 4SS5 Ao s
W3l dal gt alS
Rt 35 dp s £E)) Jﬁil_ﬂjik;éﬁ;éu.l_.’.ﬁ?ﬁ&j‘)w‘)i mfiL:»:(OP)o.&_”M)a
ils 3T 5 5 Il gl s ol Sl Ao s YE L s, Ao cp meS S EA L ey do s
Tls sy o (S 25 Tl s 5o il L3l e Ao s 2 by s Sl il
it SOl 5 ot (St ((Y00) (OliE 5 53 o3l Jud Gaed 3 (YY) S e 2
sabas Ol Ll 55 s s s Dlie (YY) ol ol 2155 4ils 5 Shes 5 85, Loy
(1) 855 0 038 05 el S e b g by 8
W@glﬁﬂ;\.w\owiiJ)b_-ﬁusﬁmajﬂﬁjdyc)wm@%ly
5 e Sien dloylie 05y L Sax o3le maxs ST~ Slao oo Slas dolae 53 5440
M)U&.:}uu@?g;su} Qme.wlszﬁjwjzgﬁich“): Sols sas
(8 Jsdr) Sls 3z 5 oo ys oty i 3 (Sol3 e 5 e (Stan (55

B



o Sod 9 35 ol

s Shes 5 S5 edd Sl Ol g (St =8 g
Table 4. The correlations between selected traits affecting the yield

odle rorsd Sl S ter

byl O : e
Sliw < S sl Sl M Infertile oil
; . Thousand seeds
Traits Maximum dry Max of leaf no. seed weight  percentag percenta
matter e ge
Kis osle C:eoé Sl
Maximum dry 1
matter
S sl 81
2 3hins Sl 0.1974 1
Max of leaf no.
<ls la 035
Thousand Seed 0.47465** -0.13138 1
weight
S e
Infertile seeds -0.25607 -0.11789 -0.09666 1
percentage
o A -0.33624* -0.08026 -0.23596 0.12962 1

Oil percentage

Aoy3) 50 sl s gl sxe S S
*and ** show the probability at 5 and 1 percent level, respectively.
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Figure 2. The relationship between oil percentage and maximum dry matter
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Table 5. Yield in state of the mean and the best amount of each trait, in addition to the amount and

percentage of change in yield, assuming that the negative correlation between max. dry matter and oil
content is not breakable.
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Table 6. Yield in state of the mean and the best amount of each trait, in addition to the amount and
percentage of change in yield, assuming that with increasing max. dry mater, oil content stay at
moderate level.
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Figure 3. The amount of yield increasing due to the traits in the ideotype with assuming that the
negative correlation between max. dry matter and oil content is not breakable (a), with increasing

max. dry mater, oil content stay at moderate level (b) and correlation between max. dry matter and oil
content is breakable (c).
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Table 7.Yield in state of the mean and the best amount of each trait, in addition to the amount and

percentage of change in yield, assuming that the correlation between maximum dry matter and oil
content is breakable.
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