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ABSTRACT

Two field experiments were carried out at Sakha Agric. Res. Station, during
two seasons of Y:): and Y+« to investigate the performance of fifteen sunflower
genotypes namely some new open pollinated genotypes (YY+, VYo, Y¥. YYo Y¢. Yio
Yeo. Yoo £1. %0 VY. Vve AA. and two commercial varieties Giza )Y and Sakha
oy

Giza )+ Y variety gave the lowest values for number of days from planting to
o7 budding, flowering and maturity (4,2, ¢V,ve and A%,.-+ days, respectively,
whereas genotypes VYYe gave the highest values (¢V,AA, o1,Ye and 4Y,)Y days,
respectively).

Results of the combined analysis of the two seasons showed that significant
differences were observed among the sunflower genotypes in all characters of yield
and its components, physical properties, germination and seedling vigor. Genotype
Y¢o gave the highest value for plant height (YA1,Ye c¢cm), whereas, Sakha °Y variety
gave the highest values for head diameter and stem diameter (YA,Y cm and Y, cm,
respectively). Sakha °Y variety ranked first and achieved the highest estimates for
seed yield/plant (¢°,YA gm), seed yield/fed. (Y ¢AY,Ve kg) and oil yield/fed. (°4+,°) kQ).
Physical properties of the fifteen tested sunflower seed genotypes varied from one
genotype to the other. Genotype ‘Y. gave the highest values for seed index and
relative density (g/cmr), while genotype YY° and genotype Y ¢+ had the highest volume
values of )+ + seeds (cm").

Sakha °Y variety exceeded all other genotypes in seed oil content ¥4,AV7
and protein content ranged from Y¢,Y7 genotype Yo+ to Y4,047 in genotype Y¢-.

Giza Y variety gave the highest values of germination percentage and
shoot length, while Sakha Y variety had the highest value of radical length. Dry
weight of seedling ranged from ¢°,) mg (genotype YV+) to Y¥,A mg (genotype YY¥e).
SDS-PAGE showed changes in the protein banding pattern and hand density to
different between )° genotypes of sunflower under study.

Positive and highly significant correlation coefficient were found between
seed yield/fed. and all related traits, stem diameter, head diameter, seed index, seed
yield/plant, oil content and oil yield/fed.

Keywords:Helianthus annuus L., flowering and maturity stage, germination and
seedling vigor, yield components and quality.

INTRODUCTION

Sunflower (Helianthus annuus L.) is one of the most important oil
crops that could be grown to cover partially the gap between local production
and consumption of edible oils. Sunflower is cultivated at approximately Y ¢
million hectares in ¢+ countries of the world (FAS, Y:))).

In Egypt, the cultivated area of sunflower is AYY ha as sold cultivation
with productivity Y,¢ ton/ha and Ye -+ ha as intercropped with other field crops
and productivity V.Y ton/ha (FAO, Y:)+). The local production of edible oils is
about Y-¢Z only of the total requirements. For increasing the total production
of edible oil, the area cultivated with oil crops such as sunflower should be
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increased by expanding in the newly reclaimed soil and planting high
potential yield cultivars (Hussain et al., Y+ +1).

The present investigation is designed to gain some information on
the relative variation in yield and its components between fifteen sunflower
genotypes. This study could be furnish a satisfactory basis for selection in
sunflower breeding programs to achieve high vyield and oil quality of
sunflower.

Many investigators obtained higher levels of varietal differences in
yield and its components of sunflower in many regions of growing sunflower
in the world. Ibrahim et al. (Y:+1); Abdel-Motagally and Osman (Y:)+);
Ahmed et al (Y+)+); Sadak et al. (Y+)+) and Aml et al. (Y+)) indicated that
sunflower genotypes significantly differed in yield and its components.

Physical properties, oil and protein contents of different genotypes of
sunflower seeds were carried out to figure out the natural and quality of
sunflower seed samples. Kinman and Earle (Y31¢); Marinkoovic et al. (Y++Y)
and Aml et al. (Y+Y)) on germination, seedling vigor and correlation. Many
results were obtained by Rondanini et al. (Y++1); Radic et al. (Y++A) and Aml
etal. (Y+))).

The success of electrophoretic procedures depends on the wide
ranging polymorphism of seed protein. SDS-PAGE of protein is the most
commonly used method to discriminate the varieties. The protein banding
pattern is unique for the particular genotype and is independent of seed vigor
and physiological seed activity (Kamel et al., Y::Y¥). Denaturing system
provides a simple reproducible technique for cultivar identification as reported
by Devi (Y+ ) in sunflower and SDS-PAGE of seed protein was successfully
used for both identification and differentiation of sunflower cultivars (Jacques
et al., Y149),

The present study aimed to evaluate the productivity of some new
open pollinated sunflower genotypes with two commercial varieties as check
varieties, physical properties, oil and protein contents, germination and
seedling vigor and electrophoresis of total soluble proteins were evaluated.

MATERIALS AND METHODS

The present investigation was carried out at Sakha Agric. Res.
Station, Kafr EI-Sheikh, Governorate, Egypt, during the two successive
seasons of Y:V: and Y+ to evaluate fifteen sunflower genotypes (thirteen
open pollinated sunflower genotypes and two commercial varieties Giza '+ Y
and Sakha °Y), as shown in Table (V).

The genotypes were planted in randomized complete black design,
with four replications. The proceeding crop was the Egyptian clover in both
seasons.

Seeds of each sunflower genotype were sown on May 1" and ¥ Min
Y«Y. and Y+)) seasons, respectively. Plot size was Y m' (Yx €¢m)in?
ridges each ¢ meters long and 1+ cm apart; ¥-¢ seeds per hill were placed
with Y+ cm between hills. One plant per hill was maintained by thinning of ¥\
days after sowing. The conventional cultural practices of growing sunflower
were conducted as recommended at North Delta region.

'lth
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Number of days from planting to ¢+ budding, flowering and maturity in each
plot were recorded.

Two outside ridges were left to avoid border effects and the four inner
ridges were used for the determination of seed yield and its components. The
heads of four inner ridges in each plot were bagged at the end of pollination
and fertilization to avoid damage that could be caused by birds until maturity.

Table V: Pedigree of the different genotypes used in this study

No. Genotype Pedigree

) Genotype Y+ Mayak x Bulgarian Y*

Y Genotype YYe Mayak x Bulgarian ¥*

¥ Genotype YY Giza ) x Bulgarian *

¢ Genotype YY° Giza ) x Bulgarian Y*

° Genotype Y¢- Bulgarian A* x Bulgarian ¥*

1 Genotype Y¢° Bulgarian ¢* x Bulgarian ¥*

v Genotype Yo Bulgarian ¢* x Bulgarian Y*

A Genotype Yee Bulgarian ©)* x Bulgarian ¢3*
4 Genotype £1+ Bulgarian ©)* x Bulgarian °Y*
Ve Genotype £1° Bulgarian °Y* x Bulgarian °Y*
AR Genotype YV Bulgarian °Y* x Bulgarian ¢3*
'Y |Genotype YVo Bulgarian °¢* x Bulgarian ¢3*
'Y |Genotype AA- Bulgarian °©¢* x Bulgarian °Y*
V¢ |Giza VY Giza

‘e |Sakha oY Mayak x Bulgarian )

* A Bulgarian sunflower genotypes.

For measuring studied plant traits, ten guarded plants were randomly
taken from the four inner ridges of each experimental unit at harvest and the
following data were recorded: plant height (cm), head diameter (cm), stem
diameter (cm) and seed yield per plant (g).

The heads of four inner ridges of each plot were harvested to
determine seed yield per feddan. Oil yield (kg/fed.) was estimated by
multiplying seed yield (kg/fed.) by seed oil percentage.

Physical properties, oil and protein content:

V. Seed index (- + seed weight gm).

Y. Volume of V- seed was determined by rapeseed displacement according
to the methods of Kulp et al. (Y34Ae).

Y. Relative density was calculated according to Kramer and Twigg (Y31Y)
method and using the following equation:

Weight of 100 seed (gm)
Volume of 1000 seed (cm®)

¢, Oil and protein contents were determined according to the method
described by A.O.A.C. (Y440),
Germination and seedling vigor:

A standard in vitro germination test (I.S.T.A, Y344Y) was conducted in
four replicates of ¢+ seeds for each seed sample using folded paper towels at
Y.°C and germination counts for normal seedlings were done after ten days.
The length of shoot and radial (cm) of the most ¢ vigorous seedling of each
replicates was measured, then seedling were oven dried at Y:°°C to a
constant weight.

Relative density =

=glem’
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Seedling vigor:

V. Shoot length (cm)

Y. Radical length (cm)

v. Seedling dry weight (g)
Measured according to the procedures exported in the seed vigor tested
handbook (A.O.S.A., Y4)Y),

Electrophoresis of total soluble proteins:

Soluble proteins were extracted from the seeds and SDS-PAGE was
conducted according to protocol described by Laemmli (Y4V+). The resulted
protein banding patterns were analyzed in comparison to the protein marker
using the computer program (Bio-'D).

Data were statistically analyzed for each season and the homogeneity
of experimental error, in both seasons, was tested according to Snedecor and
Cochran (Y4AY). Then, the combined analysis of the two seasons was done
and treatment means were compared by Duncan’s multiple range test
(Duncan, Y4ee). Correlation was performed according to Singh and Chaudhary
(V4vY),

RESULTS AND DISCUSSION

Budding, flowering and maturity stages:

Number of days from planting to °+:7% budding, flowering and
physiological maturity of different sunflower genotypes from the combined
analysis over two seasons of Y+)+ and Y+)) are presented in Table (V).
Analysis of variance revealed significant differences between means of the
fifteen sunflower genotypes for all studied traits. Number of days to ©-%
budding, flowering and maturity are substantially earlier in the sunflower
commercial cultivar Giza ‘+Y which gave Y4,0, ¢v,Yo and A%,++ days from
planting, respectively, followed by Sakha °Y that recorded £Y,1Y, oY,o. and
A4,0. days, respectively, whereas budding dates were delayed significantly
for genotype Yve (¢V,AA days) followed by genotype Y<¢° and genotype £1Y.

Table (Y): Number of days from planting to ¢+ budding, flowering and
maturity of fifteen sunflower genotypes (combined analysis
over the seasons of Y:V+and Y+ \)).

Traits No. of daysto ©+7 | No. of daysto 7 | No. of daysto e+

Genotypes budding flowering maturity
Genotype 'Y $E,YAf oY, AN ef aY,YA bc
Genotype VYo £6,0Y ef oY, \Y fgh Y,AA bed
Genotype ¥ €0, def oy, AN ef 4y,Ye cd
Genotype YYo £),Ye gh °eY,ve gh 4+,Ye de
Genotype Y& £1,vYe abc °oY,ve efg 4Y,VY bed
Genotype Y¢o £Y, v ab °l,++ ab ¢,vv a
Genotype Yo. ¢V,Yo h 0¢,Yo de iY,ve ab
Genotype Yeo £o,Yo cde of, v ef aY,YA be
Genotype £1+ £0,AA bed ©0,3Y becd aY,++ ab
Genotype £1° £v,++ ab o¢,ve cde 4),ve bed
Genotype YV £, bc o0,Ye abc aY,++ ab
Genotype YVe £V,AN a °o1,Ye g aY¥,\Y ab
Genotype AN £,7Y be °o1,YA a ¢,v v a
Giza )Y Ya,0. | £V,V0 | A, e
Sakha °¥ iY,1v g oY,0. h Ad,o. @
General mean £E,A0 0¢,.) 4,A1

'va
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The highest number of days from planting to ¢:7 flowering and
maturity are recorded by genotype AA+ (67,Y. and ¢, days), respectively
followed by genotype Y¢e (e1,¥A and 4¢,++ days, respectively). These results
are in the (Y++%) who found that sunflower genotypes differed in budding,
flowering and maturity.

Yield and its components:

Mean values of yield and its components for fifteen sunflower
genotypes from the combined analysis over two seasons are presented in
Table (¥). Analysis of variance revealed significant differences between
means of the fifteen sunflower genotypes for plant height, head diameter,
stem diameter, seed yield per plant and per feddan and oil yield per feddan.
Genotype Yie showed the highest mean value for plant height (YA1,Ye cm)
followed by genotype Yi¢: (YAe,»+ cm), genotype £1e (YAY,AA cm) and
genotype YV« (YAY,Ye cm). On the other hand, two commercial varieties
Sakha ¢Y and Giza )+ Y ranked the lowest values (*1¥,)Y cm and Y1¥,2+ cm),
respectively.

Table ¥: Mean values of yield and its components for fifteen sunflower
genotypes (combined analysis over the seasons of Y+ and

YoNy),

Traits hF;'%”htt dig;ae‘fer diowem | Seed yield | Seed yield | Oil yield
Genotypes (cm) (cm) (cm) (g9/plant) (kg/fed.) (kg/fed.)
Genotype Y VYV, v def \V,o« ab Y,oY ab (Y,Y b \YaV,Ye b o\V,A¢ b
Genotype ‘Yo \Ye,vVe ef Y1,eY bed Y, cd YV,A cd WYAYY ed | €¢o,v0 cd
Genotype YY. \veéoof Y1, €A bed Y, ¢ de YAYA cd VoY, \YWed | £€¢¢,07 cd
Genotype Yyo YYY,YAf Y1,Ye bed Y,Y+ cd Y d YeAoAY d £Ye,vAd
Genotype Y& YAe,«v ab | Y1,%e bed Y,\e cd YV,AA cd VWéo,eved | €€+,YACd
Genotype Y¢e YA, Yo g Y1,Ve cd Y,Y<¢ bed £v,AN PbC YYYAYY be | £VE,NY be
Genotype Yo VAY,ov abc| YWYl bc Y,'e cd v4,00¢cd |[VY+o,rvbc| €1+, cd
Genotype Yee VYA« c-f YUYA ed Y,\e cd £+,0. pbe YYY LY be £V, YA C
Genotype £1+ YA YA b-e V1,1 cd Y,Y¢ bed Y4,V cd VY\VYY,ev cd | £0Y,Y4 cd
Genotype ¢1o YAY,AA ab Y1, €)Y bed Y, \A cd ¥4,1Y cd W44, ced | £07,VY ed
Genotype YV YAY,Ye ab | YV,+e abc Y,¥4 abc YA, Yecd VYeL,AAed | ¢01,0. cd
Genotype YVe YAY,AA abc Yo,éAd Y,«4d YA,o« cd VYo ,AAcd | €¢¢,Y cd
Genotype AA+ YAY,TY a-d Vo,AY cd Y,YA bcd ¥4,1Y cd ARE S -FIN) ¢oA,0) cd
Giza VY Viv,e. g Y,V Ve \,Yo e Yv,Ye e 14v,0. e Yiv,YY e
Sakha °Y \'W,H‘g YAY a Y,"Ya £¢4,YA a VEAY,Yo g °q.,0) g
General mean YVY,av L™ Y,% YA,AY AR W fov,ay

The highest mean values of head diameter (YA,'Y cm) and stem
diameter (Y,%Y cm) were found in commercial variety Sakha °Y followed by
genotype ‘Y. (YV,o+ cm and Y,°) cm, respectively, while Giza ‘Y variety
had the lowest values (YY) and ),Y° cm, respectively).

Data revealed that Sakha °Y variety ranked the first and achieved the
highest estimates of seed yield/plant (£4,YA g), seed yield/fed. () ¢AY,Ye kg)
and oil yield/fed. (¢4+,°) kg). Meanwhile, the lowest estimates were obtained
by Giza V+Y variety (Y¥,Ye g/plant), (}4V,e+ kg/fed.) and (Y1V,YY kg/fed),
respectively.

The differences between the tested genotypes could mainly be
attributed to the differences in their genetical constitution and their response
to the environmental conditions.

\RA%
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Head diameter and seed yield/plant are commonly a major
determinant of sunflower yield/feddan. Basha (Y:++), Abou-Ghazala et al.
(Y++)), Oad et al. (Y++)), Abou-Khadrah et al. (Y++Y), Killi (Y++¢) and Ozer et
al. (Y- +¢) found genotypic differences in seed yield and its components under
their study.

The superiority of such genotypes could be due to their adaptation
and high values of some yield components, i.e. head diameter, stem diameter
and seed yield per plant. The results are in harmony with those obtained by
Abdel-Motagally and Osman (Y+)+) who observed that Sakha °Y significantly
surpassed Giza )+ Y in head diameter, ) - +-seed weight, seed yield/plant and
seed yield/ha. The differences between the tested sunflower genotypes could
mainly be attributed to the differences in their genetic constitution and their
different response to the environmental conditions. Aml et al. (Y+)) and Irgj
et al. (Y+))) reported varietal differences in their studies for seed yield and its
components.

Physical properties, oil and protein contents:

Mean values of physical properties, oil and protein contents of
different sunflower genotypes from the combined analysis over the two
seasons of Y+Y+« and Y:)\ are presented in Table (¢). Analysis of variance
revealed significant differences between means of the fifteen sunflower
genotypes for seed index () * + seed weight, gm), volume of Y+ seeds (cmr),
relative density (gm/cmv), oil and protein contents.

The following genotypes AA+, YY. and Y1¢ had the following highest
values of seed index; Y+,¥+, Y+,»%7 and 4,Y4 gm, respectively, followed by
genotype YY¥: and genotype Y¢o (4,¢A and 9,Ye gm, respectively). On the
other hand, Giza )+ Y variety had the lowest value of seed index (1,AA gm).

Volume of )+ seed (cm’) for genotypes Y¢+ and YYe gave highest
values (YA,YA and YV,1Y cm’, respectively), whereas genotypes ¢1+ and Yve
gave the lowest values (YA, and YA,Ye cm’, respectively).

Table ¢:Mean values of physical properties, oil and protein contents for
fifteen sunflower genotypes (combined analysis over the
seasons of Y+VY+and Y« ).

Traits Physical properties
o Seed index IVolume of 3+« Relative Oil Protein
enotype y++ seed, gm| seed (Cmr) densit % %
’ (gicm )

Genotype VY- Ye,eN ab Y.,Yo cde +,£4Y a Y4,01 g Y1,V cd
Genotype VYe A,vo fg YA, 0. efg +¢YY bed YA,eY b Yo,Ad d
Genotype YV 1,¢A bed Yo \Y Db oYY e YA,00 b Yo,va d
Genotype YYe AYY ef YV,1Y a MY e YA, b Y4,¢¢ a
Genotype Yéo ,YA cd YAYA a +YYd e YA,e4 p Y4,AT a
Genotype Yie 1,Ye cd YY¥,++ bc YA cd YA,°4 b Y4,04 g
Genotype Yo. v,0¢ gh V4,Yo ef iVYed YA Y+ be Ye,¥. e
Genotype Yeo Ao ef YA Yo fg +,£VYY abc YAY1T be Yo, . de
Genotype £ A,AQ de YA v e fg +,0\) g YAY4 b Y,«v d
Genotype £1° 1,Y4 abc YY,++ cd «, 870 g-d YAYY be ¥Y4,1¢ a
Genotype YV Y,+Y h YL,Ye g &YV bed Y4,¢1 a YV,+A bc
Genotype YVe V,¢+ gh YA, Yo fg LidAd YA e b Y4, a
Genotype AN Yo,Yv a Y\V,Ve cd +¢A ab YA EE D Y1,.0d
Giza VY LAAQh Y, YA def wYéiee Yv,et ¢ Yo,0¢ d
Sakha °Y ,+Y de YY,++ cd “¢Y. cd Y9,AM a YA« b
General mean A1 AR DEARS YA, YV,\Y

\VA
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Highest values of relative density were recorded in genotypes £1-,
VY and AAs (+,0)) )+, €4Y and ¢, €A g/cmv, respectively), while genotype YYe
gave the lowest value in this respect (+,¥\Y¥ gm/cmr). These results are in the
same trend of those reported by Kinman and Earle (Y 47¢) who found the bulk
density of sunflower seed ranged from +,¢ to +,© gm/ml.

Sakha °Y variety showed the highest mean value of oil content
(Y4,AV7), followed by genotypes ‘Y« and VYVv. (Y4, and Y4,¢17,
respectively). On the other hand, Giza )+ Y variety ranked the lowest one in oil
content (YV,017%).

Dealing with protein content of sunflower genotypes, it can be seen
that genotypes Y¢+ and Y¢° contains the highest values Y4,A/ and Y4,047,
respectively followed by genotype Y¥e (Y4,¢¢7), while genotype e+ ranked
the lowest one in protein (Y¢,%+7). Similar results were obtained by Awad and
Gharib (Y++14), who found that sunflower genotypes differed in 0il% and
protein %, they mentioned that the difference ranged between (YV,A-Y4,4 and
Y1,V-Y4,), respectively.

Germination and seedling vigor:

As shown in Table (°) significant differences between sunflower
genotypes in the percentage of germination, genotype AA+ and Giza VY
variety had the highest values, followed by genotype YY¥: (3V,YeZ) and
genotype VYo (41,ve7), while Sakha °Y and genotype YY: gave the lowest
values (AY,«+7Z and A+7, respectively). Similar findings were reported by Khalil
etal. (Y++Y), who found that the greatest increase in germination percent took
place after oil content reached its maximum.

Table ¢: Germination and seedling vigor for fifteen sunflower genotypes
(combined analysis over Y:Y+« and Y\ seasons).

Traits Germination % Seedling vigor
Shoot length |Radical length| Dry weight
Genotypes (cm) (cm) (mg)
Genotype\\‘n 4.,Yo def 1,0 f E,iYg 1Y,« v ab
Genotype \Yo 11,ve a-d i, A b-e LYAf 1Y,« v ab
Genotype YY+ 4v,Ye abc Y.,Veab 1,YY be 1, +ab
Genotype YYo 40,1V a-g Y+,9A ab Y+«,°A ab YY,A a
Genotype Y¢- Y, cf 4,A0 a-d LYY ef 1,++ab
Genotype Y¢° 9,1 b-f 4,Ye bed A €Y cd ,.vab
Genotype Yo i1,Ye a-e Y+, abe 1,4 ab AAFERYF:1
Genotype Yoo io,YA a-e Y b-e AYe cd 14,»+a
Genotype £1+ 4+,Yo def V. A b-e 1,YA be 1¢,vvab
Genotype £1° Ad,0. ef V,o. ef MY cde Yi,»va
Genotype YV Av,ovg Ao ef v,1o def °%,\ b
Genotype VYo 4A,0+ ab Ao c-f Vv, Y def 1Y,«+ ab
Genotype AA- Yeo,va A Yo def v,y def 1, ab
Giza VY Yeouv a \Y,«Y a 4,9¢ ab YY,¢ a
Sakha °¥ AV, oo f Y+,AA ab Y,V a 1, ab
General mean av,v. 4,YA A Y ¢ TN, 0

The results of seedling vigor (shoot length, radical length and
seedling dry weight) were significant between genotypes under study. Giza
VY variety had the highest shoot length (YY,+Y cm), followed by genotype

\va
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¢10 and Sakha °Y variety (V+,%A cm and ):,AA cm, respectively). On the
other hand, genotype Y+ gave the lowest value (1,°+ cm). Sakha °Y variety
gave the highest value of radical length (Y),+Y cm), followed by genotype YYe
and Giza )Y variety () +,°A cm and 4,4¢ cm, respectively), while genotype
VY. showed the lowest one (¢,¢Y cm) compared to the other genotypes. Data
in Table (°) indicated that seedling dry weight of sunflower genotypes ranged
from °¢,) mg to Y¥,A mg. Genotype YVe had the highest value (Y¥,A mg),
followed by Giza Y variety (YVY,¢ mg). On the other hand, genotype YV
ranked the lowest value (°°,) mg). In this respect, confirmed results were
reported by Rondanini et al. (Y:+1) and Aml et al. (Y+))), who found that
sunflower genotypes differed in shoot length, radical length and dry weight.
Biochemical analysis by used protein proteins:

SDS-PAGE electrophoresis patterns for water soluble proteins in ‘e
sunflower genotypes are shown in Figure (1) and Table (). All markers were
scored for presence/absence (+/-) of specific amplified products. A maximum
number of YA bands was detected with molecular weights (WM) ranged from
1. to Y+ KDa. Some genotype were characterized by the appearance of a
higher number of brands which found that in genotypes 1, ¥ and Y« ()1
bands), while the lower number of bands were appeared in genotypes YV and
Yo (VY bands).

The variation in number and intensity of the bands might be due to
differential extraction or difference in solubility of protein having similar
migration rate (Ladizinsky and Hymowitz, Y4Y4). Similar observations based
on band intensity were reported by Devi (Y+++) in sunflower, SDS-PAGE was
used by Kumar et al. (Y- ") for establishing the genetic identity of sunflower
hybrids and determining percentage genetic purity of F, hybrid.

1 2.3 4 5 6 7 8 510 11 121314 15 M
_"—-'—'-- "-.-

Fig. V: SDS-PAGE profiles of V¢ sunflower genotypes.
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Table %: SDS-PAGE of water-soluble protein extracted from ¢
sunflower genotypes.

Band MW Genotypes

number | (KDa) |\« |y yslyp. [yro|ve. |ves|vs. [ros|ens|[ene|vy.|vve|an. (%{ZvaSa:krha
) v - - - - + + + - - + + - - - -
Y \&D - - - - + + | + - - + + | + - -
\ Yo. + + + + + + + + + - + + + + +
¢ i S P T S U U I I AU I IR (R IR -
o YV - - - - - - - - - + - + - + -
i V40 + + |+ |+ + + | + | + + | + + |+ |+ + +
\ V4. E o T I I I R S I I I N B e B + +
A \vo + + |+ |+ + + | + | + + | + + |+ |+ + -
a Ve + + + + - + + + + + + + - - -
Ve AR E o T I I I R S I I I N B e Ba + +
AR Yoo + + + + + + + + + + + + + + +
V'Y Ao - - - + + + + + - - - - - - -
'Y Vo E o T I O I A T - O I S R B I + +
¥ i E o e I e o T e + +
Yo o + | + - - + |+ |+ |+ |+ |+ ]|+ - - + +
1 I - - + + + + + - - + + + + + +
1% o + |+ |+ |+ |+ |+ ||+ ]+ |+ + +
YA v + + |+ |+ + + | + | + + | + + |+ | + + +

Correlation coefficients:
Simple correlation coefficients (r-values) among seed yield and its
related traits of ) sunflower genotypes from combined data are presented in
Table (Y). Positive and insignificant correlation coefficients was found
between plant height and each of stem diameter, head diameter, seed index,
seed vyield/plant, seed yield/fed. and oil yield/fed. On the other hand, a
negative and insignificant correlation coefficient was found between plant
height and oil content.

Table V: Simple correlations coefficients among seed yield and its
components of Ye sunflower genotypes

Plant Stem Head K - -
height | diameter | diameter Seed  (Seed yield/Seed y'eld/OiIcontent _ oil
(cm) (cm) (cm) index plant fed yield/fed.
Plant
height - G TANS Ly oNS NS L qqNS Ly ANS | Ly NS | LyeS
(cm)
Stem
diameter - GOV aEE [ OATRE | TRk |y Toqkk | oY TRe | Y R
(cm)
Head
diameter - oV RE Y g V) oRk L EVYRE VY £
(cm)
Szed - .,\/11** .'qu** -,iTc** -,V'li**
index
'elsd(/eepcliant GAANRE | oo Rk | qAqRx
yi
;glel(‘jed - ., 00 K a9 )%k
yi
Oil content| - YR

* ** and NS: significant at +,+¢, +,+) probability levels and insignificant at +,+ ¢ probability
level, respectively
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Positive and highly significant correlation coefficients were found
between stem diameter and each of head diameter (r = +,°V+), seed index (r
= +,0AY), seed yield/plant (r = +,11°), seed yield/fed (r = +,%249), oil % (r =
+,o¥1) and oil yield/fed. (r = +,WYY).

Head diameter and seed index showed positive and significant
correlation coefficients with seed vyield/plant (r = +,Y+¢ and +,¥11), seed
yield/fed. (r = +,vVYe and +,¥1%), oil % (r = +,£¥Y and +,£Y°) and oil yield/fed. (r
=.,YY¢ and +,Y1¢, respectively).

Data revealed that seed yield/plant was highly significant and
positively correlated with seed yield/fed (r = +,344A), oil content (r = +,°°Y) and
oil yield/fed. (r = +,34A%). In addition, seed yield/fed was positively and high
significantly correlated with both oil content (r = +,°°Y) and oil yield/fed. (r =
+,41). Also, a significant and positive correlation coefficient was obtained
between oil content and oil yield/fed. (r = +,7¢+). These results agreed with
those obtained by Radic et al. (Y« +14). In conclusion, the results of the present
performance of fifteen sunflower genotypes varietal differences are important
for improving sunflower with high seed yield and seed oil content via
recombination in breeding programs.
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