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Mapping Genes Controlling Seed Yield and Traits Associated with Seed
Characteristics in Sunflower (Helianthus annuus L.) Genome
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Table 1: Analysis variance of rectangular lattice design for yield and seed characteristics in sunflower recombinant
inbred lines (RILS)

Sl yo (:Kleo Slayye (nSilee
Mean square Mean square
azr® azr® 5 e
g S 0,Slas ol Bwgy Do) dils do 59 ald Job ails ope ails i dils jre dsyo &bl Sourc?;f f/-.‘ariation
Seed yield df als 100- whole Whole Whole Whole Percentage df
per plant Percentage  Seed seed  seed seed  of dehulled
of seed hull weight length width diameter kernel
3.31" 68 44.79™ 7207 2307 1517 078" 44797 66 Tre;f;em
2.26 1 0.01 0.60 3.36 0.34 0.49 0.01 1 Rep;ifation
0.54™ 16 1117 002  0034™ 0011 001™  1.11ns 16 Block)'/i’;;ﬁéaﬁon
las
1.22 45 0.86 0.019 0.031 0.009 0.01 0/86 43 Error
130 126 Tjtsal
Ol s o o
23.42 2.89 2.14 166  1.75 2.94 1.37 R

Coefficient of variation
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Table 2: Genetic parameters and gains for yield and seed characteristics in sunflower recombinant inbred lines (RILS)

X Olaw

o ? . Characters
aren PDHK WSD WSW WSL 100WSW PSH SYP
PAC2(P1) 82.35 3.23 5.0 9.69 5.13 17.65 2.90
RHA266(P2) 68.22 434 5.65 10.43 6.41 3178 261
P1-P2 14.13 -1.10 -0.56 0.74 1.27 141 2.20
xP 75.28 3.78 5.36 10.05 5.76 24.71 276
MAX 78.47 6.79 9.27 1459 12.01 4431 9.24
MIN 55.69 259 3.96 8.41 2.76 2153 178
XRIL 67.56 3.84 551 10.72 6.53 32.44 3.78
Xp XRIL- .72 0.06 0.14 0.66 0.76 7.72 1.02
X 10% best RIL 74.4 5.07 7.13 12.79 10.36 4113 6.30
GG10% -0.88 1.29 177 2.74 4.60 16.42 3.54
STDEV 4.96 0.68 0.96 113 2.02 4.96 1.34

Sy fnye 5 5k 1 X d00pestRILs oS S5 Al s SlacnY eKlee (X RIL ccnly xSk 1 X p
b ol aseal iuss GlacpY o i 517V &S Slej (Seiss 003L :GGL0% candllas 5550 Slao (gly Sl atseal o5
&l 5,6 TWSW ails ,as =WSD cails 330 duo )0 =PDHK s jlailiw!,Las Bl >l :STDEV g duolio pally nSleo
By ST ,Sas TSYP 5 &ils alsgy 3o ;0 =PSH &ils so 59 =100WSW ails Jobo =WSL
XP: mean of the parents, XRILs: mean of all recombinant inbred lines, 10%SRILs: mean of the 10% selected RILs,

GG10%: genetic gain when the mean of 10% selected RILs is compared with the mean of parents. PDHK= percentage
of dehulled kernel, WSD= whole seed diameter, WSW= whole seed width, WSL= whole seed length, 100WSW=100-
whole seed weight, PSH= percentage of seed hull, SYP= seed yield per plant

Table 3: Correlation among traits in sunflower recombinant inbred lines (RILS)

T PDHK WSD WSW WSL 100WSW PSH SYP
Variable
PDHK 1
WSD -0.481 1
WSW -0.364 0.908™ 1
WSL -0.344 0.496™ 0.595™ 1
100WSW -04 0.827” 09" 0.656" |
PSH -1 0.481" 0.364*; 0.344: 0.400: 1
SYP -0.279 0.076ns 0.66 0.386 0.554 0.279 1

Ksgy 2o y0 =PSH cails w535 =100WSW cails Jsbo =WSL wails o ,e =WSW cails ;ad =WSD wails jie oo, =PDHK

PDHK= percentage of dehulled kernel, WSD= whole seed diameter, WSW= whole seed width, WSL= whole seed
length, 100WSW=100- whole seed weight, PSH= percentage of seed hull, SYP= seed yield per plant
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Table 4: Map position and effect of QTLs detected for yield and seed characteristics in sunflower recombinant inbred lines (RILS)

i sle il . sle il
= QTL LG position LOD <= R = QTL LG Pposition LOD <™ R?
Character Additive Character Additive
(CM) (CM)
effects effects
WSW WSW.2.1 2 0.01 3.11 -0.42 8.93 PSH PSH.1.1 1 61.01 3.23 2.71 26.23
WSW.2.2 2 8.01 2.58 -1.12 64.13 PSH.3.1 3 12.01 3.00 -2.67 19.92
WSWwW.3.1 3 14.01 2.62 -0.32 18.30 PSH.3.2 3 25.01 3.43 -2.55 17.78
WSW.3.2 3 23.01 3.43 -0.56 14.96 PSH.3.3 3 41.01 2.01 -0.98 9.10
PSH.6.1 6 7.01 2.42 -1.00 0.05
WSD WSD.1.1 1 28.01 2.17 -0.43 0.90 PSH.10.1 10 53.01 2.00 -1.71 5.68
WSD.2.1 2 0.01 2.64 -0.27 5.44 PSH.13.1 13 54.01 1.99 -0.19 2.68
WSD.3.1 3 23.01 2.01 -0.32 6.92 PSH.14.1 14 73.01 1.91 1.25 5.01
WSD.10.1 10 48.01 2.07 -0.25 8.58 PSH.15.1 15 0.01 2.25 1.18 4.35
WSD.11.1 11 63.01 1.92 -0.25 6.32 PSH.16.1 16 70.01 2.32 1.02 2.61
WSD.17.1 17 11.01 2.39 -0.07 1.11
WSL WSL.9.1 9 26.01 2.65 -0.50 11.12
PDHK PDHK.1.1 1 61.01 3.23 -2.71 26.23 WSL.9.2 9 45.01 3.29 -0.27 8.28
PDHK.3.1 3 25.01 3.43 2.55 17.78 WSL.12.1 12 67.01 3.00 -0.23 2.33
WSL.14.1 14 61.01 2.61 0.09 1.96
WSL.16.1 16 0.01 3.58 -0.14 3.78
100WSW  100WSW.1.1 1 27.01 87.02 -1.59 2.82 WSL.16.2 16 47.01 3.04 0.22 1.69
100WSW.14.1 14 61.01 2.92 0.25 1.30
SYP SYP.17.1 17 11.01 4,73 2.35 1.13

G i L sial33l Sl s hte Cosdle aTsnS5 o Slas SYP g ails Job WSL waisgy aoys PSH ails ao (335 LOOWSW cails 50 ao s PDHK s o WSD wails 5 ,e WSW
Gl o Lial33 s (RHA266) (5,05 Wl ik saaslis salidl Sl Lo Cotie coodle g o ialidl L, (PAC2) (5,0l Wl

cM: centimorgan; LG: linkage group; LOD: log;, likelihood ratio (likelihood that the effect occurs by linkage/likelihood that the effect occurs by chance); QTL: quantitative trait
loci; R% percentage of phenotypic variance explained by the individual QTLs
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Fig. 1: Frequency distribution of sunflower recombinant
inbred lines (RILs) and their parents [PAC2XRHA266]
for percentage of dehulled kernel, whole seed length,
percentage of seed hull, whole seed width, whole seed
diameter, 100- whole seed weight and seed yield per plant.

Arrows show the mean values for the parental lines
RHAZ266 (P1) and PAC2 (P2)
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Fig. 2: Sunflower genome linkage groups and loci controlling yield and seed characteristics in sunflower recombinant
inbred lines (RILs)
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