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INTRODUCTION

Sunflow,er (Heli,anthus annurLs L.) ,is ,one 'of
the four mo,st important annual ,cr'ops grown
for ddibtre oiil. ft stanrds rin th,e rsooord ç:,osition
after soybean. Th,enre is an inoneasing inter,est
ùn s,unff,ower ,o\rer the world, drue to its wide
adaptability and high pm,c'ent of exoeltrent oil.
So that inf'orrnatiron rpeortraining to the geneti'c

oo,ntrol o'f oil ,content ùs of ,speoial irnrportance
f,or sunflower bn eerdetr.

Unrau (19a?) had tested the hybrid pro-
genies of six ffirn'flo\ilier inbnetd line's and the
varriety Sunn'is'e. He 'obserrled ,an impr'ovem'ent
in o:i,l roontent. W e b e r (1952) ,found that odl

pencentage had,rnode,rrate her"itability values.
Putt (1956) suggested that âdd,itive wâs m'or€
,irmporrtant th,an non-Addritive g,ene ,action in
eontrolling 'oil ,oontent. Nicolùé-Vig et a,1.

(1971) neponted that heritability val'u,es f,or oil
content wene high. Fi,ck (1975) sfurdrierd th'e
inherirtranae of oitl aon'tent in two ,crosses ,oif

sunflower. The narr,ow and bnoad sense her:i-
tabilûty wene 27010 and 61010 respectively.
Haùkal (1976) tcvund a nelatively high heri-
tability valu,es f'or ori[ ,oo,ntent ,(93.7010,to 99.3%).
M ii I I e 'r et ,al. (1977) ,foun'd th'at henitabrility
vra,l.tr'es of oil ,content in sunfl,owerwiere suffi-
ciremt high fon s,ele'cti'on in early gener,ations
,to rirnpirrov,e the ,oil ,aontent. After th::e,e cy,oles

of rsimptre redurrnent selecùion, ,oi-l ,oontent in-
c*r:eased by 12.401o Ha,mma'd (1980) in'dlcated
that addiûive igene a,c'rbion was rirrnp,orr"bamt for oil
peroent, with modrenrat'e heritability value.

INHERITANCE OF OIL PERCEI\T
IN SUNFLOWER SEEDS

MATERIALS AND METHODS

Two vrar,ieties (Giza 1 end Mayak) anrd two
inbned lines (N. A. 468 antd N. A. 510) wene
used to s,tudy the rinheritanoe ,crf oiil oontent
in suhfl'ower seerd. Thos.e rparents wen:e chosen
to nqpnesent l,ow (Giza 1) 17.74+-1Jl%, me-
dium (N. A. 468 and N. A. 510) 30.0-f-1.00/s and
24.05-+1.15010 and high oil rcontent (M,ayak)
41.59-+l.2o|t.

The panents ttvier€ Brranged ù:rto three ,cros-

ses reipresenting low X rnedi'urn (Giza L X N.
A. 468), rnedrir.r.m X medium (N.A.510 X N. A.
468) and high X rneldiurn oin oont'ent (Mayak
x N. A. 468).

The hy,br,irdrizatiton hJard been done ûn the
sumrner of 1979. F1 and F2 popqfuffions, along
with parents wrere s,owxl at Sakha Resear'ch

Startiorn, A'g'ri,cuJ"trme Reseanrch Oentre, in the
lVtriddle of De'Ita, Egypt.

Oiù content was determ,irted followimg the
techniqu,e mentironed by Comsto'ck anrd

C,ulbertson (1958).

Tlle 'dafa wene statiLstioa'Ily analysdd antd the
nu,rnber 'of gene"s was estirnated by usimg Castle
'and Wright's (1921) and rù/right's (Bunton,
1951) f'onrmulae. H'eritabi,lity value in broald

sqnse wâs calouleted by arpplyinrtg the equatiort

VFr *VPr +VP2vr2- 
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R,ESULTS AND DISCUSSION

The oil per,centage of sq.rnfùower rseed was
sttldied dn thnee ono6$es, affrânged into thnee
gr,oup,s aocornddng to theiir oril aontent :

A. low \ medium (Giza 1 X N. A. 46S)
B. rnedi,um X m,odimrn (N.4. 510 X N. A.468)
C. high X rnediu,m (Mayak X N. A.468).
The frequtency distributi,ons, trneans, vari,an-

,oes and aoef,ficient ,of vaniability of the pra-
rentts, F1 ranrd F2 of the three ,clrross,es âr,e griven
in Table 1. lhe aictrual F1 ,rneans of A and B

C sross was significantly lower than its arith-
metic (32.820/e) and geometric (31.63%) meâns.

This cornpariLs'on indicrated tlr,e a,bsenoe of
dorminanc,e iin the 'fornm,er gloups and partial
dcxm,inance of m,edriru'm ,oil cornteint ovet. high
oi,l in the latter. Both anithmeti,c nntd geornetri,c
means ,of each group ,of ,crro's;ses were simiùair
within the srctrp,e of s,ignùfiioanoe, so that the
naûure of gene rarction gould not be id,etenm,ined
rin these orross€s (Tbb'],e 2). Thes,e rr,esul.ts diffe'r
frro,m those ,menti,on,erd by P'ut't (1 966) and
Haa-nmad (1980). 
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The Castle and Wright's (1921) and Wright's
(B u r t o n, 1951) formulae showed (0.14-0.1?),
(0.1-0.11) and (0.96-11.27) pairs of genes for
A, B and C cr,osses suggesting that one
pair of genes controlled the differences

Table 1

Frequency distributions, actual means, standard ileviation, variance and coefficient of variation of oil per-

Class centres

To-
tal x + s.E.

A. low X rnedi'um
(Giza 1 X N.4.46r8)

B. mediurm X
meâ,iu,m (N. A.611'0
X N. A. 4,68)

C. high X rnediurn
(Mayak X N.A.468)
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crosses (18.6 + 1.70/s and 2,5.4* 1.9%) were ap-
pnoxiirnately requral to th,eir raal,culated aritrh,me-
tic (20.90 arrd 27.080) and geometr,ic (20.66 and
26.9701ù m,eans wi,ûhin the soope of sigrrifri-
canoe. 'Th'e actural F1 mean (25.8!1.8%) of
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Table 2

Estimations of actual, arithmetlc and geometric means of F1 and F2 for oil percentage, heritability estimates

Genes number

Crosses
âctual

A. low X medi,uim
(Giza 1 X N.4.468)

B. mediurn X
medium (N. A.5,10
x N. A. 4'68)

C. high X rnediurn
(Mayâk X N.A.468)
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1. Castle and Wright,s formulae
2. Wright's formulae

centage for the porpulations of three crosses (A, B and C)
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and nunrber of genes involved in A, B, and C crosses
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Class centres,To oil.

b'i,g. 1 - Frequency distribution curves for oil per-
centage for F1 and Fz populations of cross A

Class centres, e/" oil

Fig. 2 - Frequency distribution curves for oil per-
. centage for F1 and F2 populations of cross B

13 19 25 Jl 37 /,3 /*9 55 61 67
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Fig. 3 - Frequency distribution curves for oil per-
centage for F1 and F2 populations of eross C

in A and B cro,sses and one to two pairs of
g,enes governrerd the dirf,f,erenc,es iin c ,cross

(Table 2). The distributri,on of F2 plamts of the
th,r,ee cnosses w€s aontirtu,ouis (Tab[e 1, Fig. 1,

2 an'd 3). There werrre 101, 65 and 9 plantrs,

higher than ttr,e ,cl.,ass ,of high otil rpersent of A,
B and C cnosses reqp,eetively (Table 1). Thûs

transgressive s,egnegati,ons indicated that low
and m'ed;ium oil ,cont'ent parnents oarried ùn

their genotypes minor genes for high oil per-
centage and th'e F2 segregatbion aosLl,rnrulated

these genres togeth,er and 'r,esrulted in this txuns-
gress,ive segp,egation, so ùt iooulid b'e suggested
that one to two paims of rnajor genes aocom-
panied by mino,r genes governed the difference
rin o,il sontent between parentts.

Heritability va1,u,es in br,orad sense f'or the
three .srosses were 62:360f0, 67.530loand 63.06%
r,especbively (Table 2). The high henitraliility
val,u,eis ûndioated that signif,icant impnovem'ent
ccruld be rnade in im,creasing ,oriû. aontent
th'rrough indiviLd'ural plant 'seleotion in early ge-

ne,rêtidrs. These uresultrs agree with those ob-
tairred by U n r a nr (7947), We'b e r, (1952),

Prutt (1966), Frick (1975), Mill'er ,et a,1.'

(1977) and Hammad (1980).

CONCLUSIONS

ftrvestigations on inhenitanoe 'of ,oii. ,aontent

rin sunfloweloarrnied out mnder the clirnatic
conditi,oq"ls of the Mirddle otf D'eltra, Egypt, re-
vealed the alosenoe of domi,nranoe in two cnos-

ses arld panùial dorn'inance in ro{n'e cross. One to
two paiirs ,of genes aooo,napan'ied ;by nilin'otr

genes are resp,onsible.
The high lr,e'nitability values in raddition to

the smarll nurnber of genes that contnol the olil

oou:t,ent fur sunfl'ower seeds, errabl'e the bree-
der.s ,to aondu'ot su,ocessftrl brreeding works for
irncneasing seed oil oonûent.
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LIHÉRÉDITE DE ITA TENtrUR EN HUILE DANS
LES GRAINES DU îOURNESOL

Résurné

Les âûudes sur le déte,r:minisrne génétique de Ia
teneur en h,uile ,des g,rra,in'es de tournes,ol réalisées

dans les c,onditions arides de ù'Egypte, ont mis en
évidenoe l'absence d'une dou:nina,nce to,trale ahez deux
des croisements ainsi qu'une domi,nanoe parfielle
chez un seul crroiserrnent. La teneur en huile des grai-
nes sem'ble être contrôlée par une ou deux pairres de
gènas. Les valeurs elevées d,u ooeffici'ent d'hérédi'té
aussi bien que le nombre réduit de gènes qui con-
trôlent la teneur e'n hruil,e d,es gr:ai,nes de tournesol,
permettent aux améliorateurs de créer rapidement
des génotypes valeureux sous cet aspecrt.

HERENCIA DEL POTÙCENîAJE DE AC,EITE EN
LAS SEMILLAS DE GIRASOL

Resitmen

Las investi,ga'cioneis concernientes aù determinismo
genético del conten'ido de aceite en las semiùlas de
girasol, efectuad,as en Ia6 condiciones climâticas âri-
d.as de Ègipto, hLsn rpuesûo de rrelieve la ausencia ide

u,na domi'nante ùotal en d,os de lors cruces, asi como
de una domi:nante pancial dentro d,e un ionlce ûnico.
El contenido de aceite en las semillas parece estar
controlado por uno o d,os pares de g,en'es. Los va,lores
elevados que controlan el oonternido de ,aceite en las
s'emillas d'e gir:rasol perrniten a los amelirorador,ers crear
m6s rapidam,ente u,nos genotipos vali,osos desd,e este
punto de vista.




