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Abstract

The.following conclusions were drawn on the bagis of dia‘lel cros-~
sing of 11 lines which differed in aenetic oriain and the contents
of oil and proteins in seed.

The examined Yines had different GCA and SCA values for the conte-
nts of oil and proteins. The additive aenic action gqoverned the
inheritance of oil content and the non-addftive genic action aover-
ned the inheritance of protein content.
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The lines with protein content above 20% (L-6, L-lo, and L-11) had
highest GCA values for that ;haracter. ‘ ) : ‘

A!So, the 1ines with highest oil contents had highest GCA values
for oil content in seed. ’ :

‘The lines with hioh GCA for ofl1 had 1nvar1biibiy low GCA for proteins.
The only exception was L-11 which combined high GCA values for
both characters, - «

The hybrid combinations with hiah heterotic effect for oil content
usually had neogative heterotic effect for protein content,. It {s

an indication that the processes of oil synthesis were dominant
over the peecesses of protein synthesis in seed as well as that the
two .characters were negatively correlated.

“ Highest heterotic effects were observed in some hybrid combinati-
ons which featured low oil contents in seed. Hower, their abso-
“lute ofl contents were too low to be of any practical value.

Regardina SCA for protein content in_seed, intermediacy was most
Vfrequgpt~1n F{ while superdominance practically did not exist.

\
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!ntrodyction

The sunflower is not only an ofl crop but also an important protein
crop. It 1s grown for o1l and proteins whose yields per area unit
are the result of seed yiel'd and their contents in seed. :

Jil percent in seed is highly variable within and between varietal
populations. It also depends on environmental factors {Morozov,
1947). Since hybrids replaced varicties in commercial production,
it became important to gain knowliedge of the mode of inheritance of
ti1 percent .in Fl. Results of Putt (1966) and Skori¢ {1976) show

¢

that the positiveé component of genetic vari {1ty determines the
expression of oil-content in Fy. According to Schuster (1964), the
effect of heterosis for o0il content in seed waS|maniFested in 18%

of the tested hybrid combinations and its highest reach was only
13% in relation to better parent. '

The majority of commercially used varieties and hybrids have between
16 and 22% of proteins in seed. According to Pustavoit and Diakev
(1971 and 1972), the increase in oil yield per area unit achieved

in the process of breeding does not decrease protein yield but ‘only
protein centent in seed. These authors alsc maintain that the main
target in sunflower breeding for proteins should not be the breed- .
ing for increased .protein content in seed but rather for increased
protein yield per unit area, although it is followed by an increase
in oil content, : . :

A large number of authors reported of sfaonificant differences in
protein content in seed among sunflower genotypes as well as of the
role of environmental factor on the expression of protein content.
However, there are only scant data on the mode of ‘inheritance of
‘protein content in F1 sased. '

Significant negative correlations between the contents of. oil and
proteins in sunflower seed were found by many authors. That findin
should be kept in mind when simultaneously breeding for high
vields of o1l and proteins. '

The objectivés of this study were to examine the mode of inheritan-
ce of 011 anid protein ylelds in Fi diallels and to determine com-
bining ability for these qharocters in sun?Tbﬁtr.inbreds.
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Material ang !ctﬁods

We examined 11 sunflower inbreds (above 510% which differed in oil
an? pro:c:? contents as well-as in origin. The )ines were labeled
i-1 to iL-11; .

Experiments were conducted in 1982 and 1983 at the experiments!)

. field of the Institute of Field snd Vegetable Creps at Kimski San-
Cevi, In 1982, the 11 lines were crossed to produce Fi hybrid conm-
binations. The lines were crossed dfallelly, fncluding reciprocals.
Mother plants were manually castrated each morning, before the
anthers opened, to obtain male sterile plants, ‘The castrated plants
and father plants were crossed at two-day intervals throughout the
stage of floewer. The instruments for cressing were starflized with
CHaC1p after each crossing., :

In 1983 we conducted "a comparative trial which included all jires
and their hybrid combinations. The trial was conducted after tae
system of randem blocks in three raplications. The basic plot inciu-~-
ded 40 plants, Experfmental plants were treated against Phomopsis
two times during the season, at the stage of 7-8 pairs of Veaves
and at the stage of budding. The spraying was donme with a portadle
“Honda® sprayer using 2 kg of Benlate pius 23 kg of Cineb with 250 1
of water per hectare each time. . '

Besides the assessment of importan charasters during tne s5eason, we
took average seed samples per basic plet for chemical analyses,

0%1 content in seed was determined by 2n %MR analyser, protein
content by Kj8ldahl s method. The characters were analysed separa-
tely in each of the three repiications. The results were processad
by the analysis of variance. Combinins z2tility was araiysed after
Criffing, mathematical model I, :

Results and Discussion

The examined inbreds differed in the contents of o0il and proteins
in seed. The o1l contents ranged from 27.07 to 50.57%, in L-4 and
L=-11, respectively. e variability in protein content was also
considerable, from 13, to 21.89%, in t-1 and L-10, respectively,
White L-11 combined the highest ofl. content with a relatively

high protein content, L-1, L-3, 3nd L-4 had low contents of both,
otl and proteins, Finally, L-6, L-9, and L-10 had high protein con-
tents and iow ofl contents (Table 1), :

The examined lines also differed in combining ability for oil and
protein contents in seed. The analysis of variance showed highly
significant differences in SCA and SCA for oil and protein contents
in seed. :
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Trr tne content of ofl in seed, the ratio GLA/SCA = 19,09 indicated
that ihe additive genic ectisn governed the inheritance of that
character in. FY. These results are in good agreement with the res-
ults. of other authors who studied that character. The non-additive
geaic action, i.e., dominance and epistasis, governed the inherita-
zgcbgf g;ogtia content in seed's;nco the ratio GCA/SCA was 0.68

| ¢ « V ' T ’

Tab. 2 - GCA values for oil ind'protein contents in seed

o

T T —
LINE i] Srotein Lso | o8 for LSD
' content’ - 8% 1% , content 5% 154
: @

L-)- -3.89 1 +0,89**

L-2 . -1,63 : bos2,18%t R
(L=3" -0,75 | i +0,04
~L-4 1 1,10 | 5,14
" L-5 . =-0,007 - L +4 604+ | S
16 +0,94°° .| 0,37 0,49 | -4.08 9,63 0,83
T L-7 | +0,06 | b3,14 7 -

L-8 +0,07 ‘ +2,13*? _

L-9 | +0,847" T +0,44 _

L=10 +1,92%" | -2,49

L-11 +2,217F |  +4,58%

GCA/SCA = 0,68 GCA/SCA = 19,09

L-6, L-11, L-10, and L-9 had highest GCA values for the content of
-proteins in seed {Tadle 2)., These lines had the protein contents
above 20%. The other iines, which had the contents below 20%, had
low combining abilfty for that character. It indicates that high-
-protein hybrids may be developed only {¥ both-parent Tines have -
the protain content above 20%. There are only a few sunflower
genotypes with 30% of proteins in seed. Our results indicated that
the heterotic effect for protein content is rare, and as a rule
low when it occurs, It ensues that the most efficient way of
increasing the yield of proteins per area unit §s to iacrease the
yield of seed per hectare. Highest GCA values for oil content in
seed were found fn L-11 and L-S, the lines with highest oil contents
{Table 2). Besides these two, high GCA values were also found in
L-8, L-2, and L-1, the lines with 3 Yow 041 content. The Gther
l1ines had low GCA 'values for oil content in seed. '

When we compared the GCA values for oifl content ;hdApfotein content,
certain regularities were observed for all ilines save L-11.,-
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Namely, high GCA for 0f) content was as a ruie combined with low -
GCA for protefn content and vice versa. Only L-t1 combined high GCA
values for both characters which makes it valyable for breedtng
sunflower hybrids. :

Certatn regularities were found wher we considered SCA values for
oil and protein contents in seed (Tables 3 and ‘2' Negative hetero-
sis for protein content was frequent fn the hybrid combinations.
ATso, the F! combinations had Yower protein contents than their
parents. The highest values of negative heterosis were found in
some combinations of L-% and L-5. The majority of hybrid combinati-
ons with negative heterosis for proteins had stgnificantly high po-
sftive heterosis for ofl. It means that the processes of oil synth-
gsis in seed are dominant over the proceszes of protein synthesis.
It explains the observed negative correlations. :

Tab. 3 - SCA values for protei content in seed
Y _

; . ‘ . —
bine L2 PL-3 | t-a s boues | Lz s Toce [ udve] Lot
. : i ) ; - ! i
L-1 }-0,65/-0,03{-0,78 +5,24§71,82:-2,52§-2,83!-3l50§-2.46 -3,67;
Y i+1,18{-0,40] 3,95 -7 3974 33 42,35 1,77 -4,736 03.533
L-3 i -3.291 -1,671-8.6% 42,50 -4 41 42,33 +2.847 47,00
T L-& +2.28 43,157 +1.67 -0, 78 2,600 +1,66: +2.86
k-5 -0.05:-9.31/ -0.05"-4.45 -5, 79" -7 .27
-6 j . 1 +1.087 -0.377+0.19, +1. 751,60
[ =7 3 ; +0.18/+0,58 -0.43 -0.44
-8 - - T -0.75]-0.57; +0.15;
-9 R 22,73 40,171
=10 , » ' T ! +0.51
53 = 0.756% '
LSD 5 » 90951

‘Tab. 4 - SCA values for oil content in seed

Line [ L-2 | L-3 | L-4 | L-5 | L-6 | L-7 ] L-8 | L-9 | L-10! L-11
L-1 [+1.4% -0.90,+2,57[+1.62|+1.58,+0,121+3.00{+1.95/ 49,75/ +0.50
L-2 T+1.87-1.88|+2.77  -0. 05 +1.46[+0,401 -0.95] +1.41! +1.04
-3 . +1.351+2. 01 +3.70[+3.68/-3. 16/ +1.20] +1.58 +1. 16]"
L-4 - -0.05/+0. Y1144, 1810, 37/ +0,29] +2.60| -2.76]"
L-5 R +3.03;-0.531-4.561+2,53] -2,56] -0.26]:
(-8 T -2,07|-2,24]+2,60] +0,87 -0.79}"
L =7 - +1.27{-0.65/ +0.30| -2.78
[-8 +2.,08] +4.89[+0.99],
L= - 1-0.87[+0.67
C-10 ) +0.23
, ‘ ,

Lsp 5% = 1.26%

12 = 1,67%
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sestdes negative heterosis, protein>conient tn F1 was most freque-
ntly inherited intermediately, Doninance was found seldnu while
superdoninance practfcally did not exist

The Vine L-11, which had the highest oil content (50 57!) and high
GCA for ofl, did not bring significant heterctic effects when
crossed with the other lines, Hichest heterotic effects were found
between the Yines with low ofl contents {L-1, L-10, and L-4).
Unfortunately, all hybrid combinations had too low absolute oil
contents to be of any practical value, When we considered the vas
IUes of SCA for oil content, highly sfanificant hetercsis was found
in 15 hybrid combdbinations and sign{ficant heterosis was found in 8-
combinations, Negative heterosis for oil content was not observed,
but some combinations had extremely Yow values of SCA for oil-con-
tent in seed {Tabie 4}

The majority of hybrid combinatinons with high SCA for oil content
nad or2 parent with high and another with low GCA for that chara-
ctar, It mezans that 2 certain line, although with a low GCA value
for a certain character, does ndot have tc be a poer combiner for

that character,

To acquire better fnsicht into the effect of genes on the expres-
sion ¢f 01l and pratein contants in the hybrid combinations, it

is necessary to caiculafe the components of genetic variability &nd
reqression, " , N
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