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EVALUATION OF SUNFLOWER CULTIVARS.
HERITABILITY AND VARIABILI’I‘Y Oor '

METRIC TRAITS - .

The total oil requirements in Egypt is rising,
up to 350,000 tons annually. The only source -
of edible oil is cotton seed which meets about
one-third of all requirements,

The 1975 plantings of sunflower in Egypt
were estimated by the Ministry of Agmculture
at about 30,000 feddans’ producing .about
20,000 tons of seeds.. One cultivar, Giza 1, is
grown commercially in Egypt. It is well adapted
but the seeds are very low in oil content.
Many thh- oil varieties were brought from sun-
flower producing countries to be evaluated and
adapted under the local conditions,

. Sunflower grows better and yields more .
when planted in the early springs; However,:
most of the winter crops mature later in the
spring and sunflower -may not be planted until
early or mid summer, -

This paper makes a comparat1ve study of
‘early and late plantings.

‘Much attention has been. paml to the phe—
notypic, genotypic and envwonmental compo-
nents of variance, in grain yleld o11—content
and other characters.

The mean performance of 22 introductions
was compared’ with the commercial variety Gi-
za 1 in four successive field tests carried ‘
out on the Experimental Farm of the Faculty
of Agriculture, Cairo University at Giza dur- -
ing 1973 and 1974, The four trials were de-
signated as four environments as follows:

Environment 1 (e ) Early planting,: March

1973,

Environment 2 (Ll) Late plantlng, July
1973.
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Envwonment 3 (E ) Late plantlng, July
1974,

Environment 4 (L ) Late planting, July
1974,

A randomlzed complete block design with
four rephcahons was used in each trial. At
the onset of flower bud initiation a random
- sample of five guarded plants per plot was la-
belled for studying the different plant and seed
- characteristics. Afier complete flowering, the
heads of these five -guarded plants were bag-
ged to avoid grain loss by birds or shatter-
ing. When the heads were fully ripened, the
plants were individually harvested and threshed .
after drying. Oil content was measured by the
‘extraction method using the Carver Laboratory
Press as described by Comstock and Culbert-
son (1950).

Analysis. of variance for each variable was
performed for a random1zed complete block de-
sign on a plot mean basis. The genotypic and
phenotypic variances (Gg and 9'2 ) for any

one variable were calculated from the pertinent
mean square expectations. A combined analy- -
sis of variance for the four envwonments was
performed, :

Heritability (H) was calculated in general
terms as the percentage of the genotypic va~
riance tc the total variance, The expected ge-
netic. advance under selection (G ) was cal-

culated from the following formula as suggest—
ed by John.son et al, (1955).

G-.K'g H

o = “ph ° , .
Where qp'h is the phénotypic 'sténdaf‘d devia-
-tion ‘and K is the selection du‘.fer’entxal in
- standard devxauon units.

In this investigation, the value used for K
is 2,06, which corresponds to _selectmg the
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. best 5% of the population.

In the- present study the main yield compo—
nents are considered to be head diameter, num-
ber of seeds per head and 100-seed weight.
To study the effectiveness of selection for any
one component of yield, the mean values of
the highest and lowest five cultivars for each
character were separated and entered into the
analysis of variance (lrugh vS. low) to indicate
the effect of direct selection -on ‘'the same cha-
racter. The corresponding mean values for the
other characters were also analysed in the sa-
me manner to indicate the effect of the indi-
rect selection for the first charagter on- the ba- |
sis of other characters. ~

The new least significant d1fference (New
L.S.D.) which can be detected irrespective of
the 51gn1f1cance of the F wvalue of eniries was
used for individual comparisons among the in-
troductions. Waller and Duncan (1969) develop-'
ed this test, where tables for new values (K)
;nstead of values of (t) are used. These new va-
lues depend not only on the degrees of free-
dom’ of the error and of entries but also on the
P value of the test under investigation.

The mean values of the characteristics of
the introductions used are presented separately
in Tables 1 and 2. The most important feature
of this presentation is the presence of four
introductions which exhibit extremes in almost
all characters studied. ‘

Introductions C6 and 022 are the latest in

buddmg, flowering and maturity, have the tal-

lest and thickest stems, largest heads, highest
number of seeds per head, highest yield, lar-

gest seed size, ‘thickest husk, and almost low-
est oil percentage.

. These outstanding Lntroductlons are very
important in any breading nursery and should
be incorporated in the hybmszatlon programme
to transfer the desired genes to the adapted
commercial types. When the 1ntroduct10ns were
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sown late (L1 and Lz), buds were initiated

'13-15 days, . flowering 12-14 days, and maturi-
ty 14-15 days earlier than early crops (El

and BE ), ’l‘ables 3 and 4. This agrees w1th the.

findings of Saura (1_971). Al_so, head. and stem
~diameter, plant height, seed weight and size,
"seeds per head and seed yield had higher va-
lues in early plantmgs (El’ 2) than in late

plantings (L and L ) Johnson and Jellum

(1972) obtained similar results, Husk and oil -
percentages. were not affected by seeding time.

In general, herieditability estimates were com-
parably high for all the studied characters
" (Table 5). Selection for a given character among
the studied 1ntroduct10ns would seem ver'y ef-

" fective.

The characters which showed. high herechtabxll—
ty estimates in the present study were: days to
bud initiation, days to flowering, days to matu-
_rity, head diameter, stem diameter, seeds per;
head, 100-seed size, husk percentage and oil"
percentage (Table 5). At the same time, cha-
-racters like seed yield, stem height and. 100-
seed wexght were in compramson moderate to
‘high-hereditability estimates (from 82.8 up to
88.3%). The relatlvely high or moderate -heredi-
‘tability values in the present study are in
agr‘eement w1th Shabana (1974).

Characters under study, especially flower-
1ng date, head diameter, seed yield,.seed
- weight and .oil percentage are. important in
sunflower breeding programme, In this study,
these attributes had high hereditabilities and
high genetic variabilities. Thus selection for
these characters would be effective. '

Direct selection for yield and yield compo-
- nents, was effective in obliterating the diffe-
.rences between the high and low groups
(Table 6).. Selection for high and low yielding
1ntroduchons would be accomparned by posi=
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tive' changes in the yleld components, Select—-
"ion for head diameter, seeds per head and "
seed weight would have a c»,lmllar “direction
as selection for yleld

‘The best individuals in a population are
those which exhibit a harmonious combination
of all characters leading to maximum product-
"ion in the given conditions. Moreover, effecti-
ve compromise between the significant yield
' 'components is of great 1mportance bringing
about maximum. improvement through selection.
From genotypes with” many negatlve traits, a
cultivar with good agronomic characters can—-
not be expected '
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