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Inheritance of' Fatty Acid Content in Peanut Oil' 
L. C. .Merctr-, J.C. Wynne" and C. T. Young" 

AIIS'I'IIAC' 
Tilt- stability otrshi-If-lift'itll hisIqpn'am ispail (Anu. L.) oil 

r.latil lutIlt-laityat-id collii Id ti- oil, ith i , major I ":tn 
h..hg l t- ofol' :1) i I oul (C (0/I. ratil i tioit '(( ;18 hi ti 2 ) acil ). 
iPli illt'tdd uilll,t itl .e..lrpiei-l o lvtit colrl" %lil.gig.i, ' 
hillip thlogilI'"iNvglw pal i I,-p l 1"it, ,-I nd.I"dnvrv h.I.icvil l st. 

1111llel, ( uiaeldm F,'H -d
t lll.ll. 'lv , i. hu(fvli tlIl (F5
I-',I,v's) 11111wmil ," 'I-t.*I'l+'t vd in Ol, 56'l..lll~hulk 

m ajo r ac id . t hid io., ( ;( A ) %%as.i.ht fllitv s (;v nv.ial ablfiht, 

uiii'ishi'tlvl sli ('iitilullg (SCA)11(10 Iijilt tutint tl,.i ltihl aiiliut) 
il, 	 dihuth gi lfiratil i., 	Simig.stinigtat additivt t-li'-cts aiiilipHilt 
il t ,butauceacid copositin. lt uialthefrcts Weretlti Fiol	latt 


u issiplltlill
aailf ll-F (iiii iit!e F";this the(ulifreti-s iii"nthe ~ i on .,ti~ l~~ 1,y ,,,. 'nl azlws,rm ricl 
tIl oilcmll lition lthanvi-Ihi ,tt'Ath'anultler Ilctlois.i Ih'ciprtc'al 
itIuts it I ethg"'11ill I iiiS.,lSg L ilStigall IIltI'Atlitillwelsigifical 


belsAe tiieiciar jm Itritit-.'ar /acturs. C oirrti on litlit . 
( ( A et'h'ts aiiittians rajfil )t ratio wtIe Iloltsigiilitt.
Slice n(o significant crrulalt:ti wvrt. Iiol Ikl%we lt'nt'tltoil 
iHI dlohel ttv viniah, s.' o f.ritltrtvedacids ir flat ii 

Iatlyacid cn(llt1 iphsittutilio al'tect
util lit the oil cttweiit ols.ed. 0tf 

- ..... 

the lites studijit, NC 7.NC-'Ila 14. and 7:3-30 shoul e used ils 
parents illa breeding prognui tor oil quality. 

K- r ds : al .Wo t ov. 

groutid ila,
fattyacid.s, oilquality.
 
. . .
 

Tlhe'stabililv, ()rslituif-lil', of lwa';u l alt (.Arelchi.v h Iv~l2 
L .)O il iS l iiLaM IR 'd b)' theL1111 1 TllOfd a ity -,s! t tilt'o nset
 
of oidative rac'iditv,I' process wtich is generally induiced 
ilt peatut or peainit oil by expositre to heateither tihIc -,ho! 

a.nid 17, 22). Oxygen reacts with the d ouble bonds of
air (5, 

tvfl 1l ir­u n sa tu ra ted " a cids to form p roducts tha t h ave u n d em 
ill]e flav&,r at d odor. Linolhic acid (C 18:2) is itore ssce)­
tiltie to this process thtan the i oiotlltsatlrate, oleic acid
(C18:1) or other saturatedI fatty acids (5,15). Eighit m ajor 

fatty acids account for 98% of' tile total fatty acids ilt peanut
oil (19,25), btt of these oleic and liioleic toget her Make up
75-80% of the total (13,21), ranging from 36-80% and froul 
2-43%, respectively (5,16,21 ). There is a negative correhi­a'.qltitt). 12-256ttlhJintrtalS-ristltheN. C. Agricult R elltsarch the percentage of' oleic and linoleic acidsit' 	 tion between 

liahligh,NC 276i5-7.643. This iblicatini waLs 
by the l',atmil C"I', USAII) gi otl nutmber I)AN-.l-.Ih-C-SS-2Wr)5-.tl). 
S,,rvicet', 	 itaiallysulpmted 


Jl.oininit-etndationdo iotrvI 1sItat- lil ousition trlili' fUS I) 
ordtieslthe usetiltrade at'5iml(lyndorse'i t;lytlt's Noth Carolita 

Agricultural liesearch Servicetoftli' prolucts aiiidor criticisit oftsimilar 
u,.s iot,tliit.t'd. 

'Furmer Crahtiate ,iestauchAssisiat, Prtthlsstr 1"C:tp Siciw alotd 
l'nit'ssur ol' Fod Sciviwu'.. North Carulina State Uoiversity, Ralehigh, NC 
271i05. 


"Corre;iiiing atlhiir. 


Pmnul Sdenv, (ION)1I :17.21
 

10,21), sin.' linoleie acid is roduced fro n the con ersio n 
,h i 

of oleic acid. Sitnee tilte seed of' tost peatiit cultivat's are 
composed of approximately 50% oil (3,13,21), quality of a 
peanut product catl be greatly affected by oil stability. The 
iodine value (hud),which provides a measure ofthe degree 

v )
of oil tiisaturation, has beei commtotinly used as a tmeans of 
predicting shelf-life. lhe ratio ofoleic to lintolie acid (O/L
ratio) is also a tneasure of oil stability (23,2,4,26). Selection 

http:I)AN-.l-.Ih-C-SS-2Wr)5-.tl
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lituoleic. Studies hxve suggested that f'attyacidcontent might 
be relatively ea';v to manipulate ill a breeding prograti 
(10,! 9,20,21). "l',,s Ii t'l lers "loil be able to extenditihe 

shelf-life of' oil and other peamit products by genetically 
alterinig tlit ,fattv acid ciillp'iti 

iThestability ol'ppanlt oil canlie alfitcted by'a raig of 
factors ittdc'pe ,'nd of']i (olittlit.Studies have-lit to1eic aci 


inicate: I seren' varialilit), "utttitig gentyxes callot hee 

auitteted lor sol'ly on the ,i,of falttV acid coiltctli 

(5,21,23), and even some yearly variation in stability vahis 

cannot be correlated with)yearly f1ioCtuations inl fatty 'Acid 

coitijaisitioti (21,23,24). 
1)iffrui ices illfitt)y acid composition (lit! to)year, I(tcat ill, 

andgenolpe have been reported. 1 ioladay amid "Pt'arsot (7) 
fo'Mnd iIat geographic area of*production had a signifiCant 

elect on fatty acid content. They also found significant 
interactiots between genotype and location, and location x 
y'ear. 'Theyso estec that tetiperatt,~'es after pegging could 

1' tlie hictoi iiiat most afle'cted oil composition. Several 

atitIrs Ihave repo rted si gniicanit diffrii'cs in fatty acid 
tomshavit sio(1a3, fr7).nfatdayst te toeoate 15 

costent due to location (1:3,15,27). 
There .xists a wide range of v;,.riatiolt ittitt aid' contentill 

dtie to genotype (5,7,13,24). Mason and NI atlck (11) re-
por'td that the 0/l ratio is quaititatively inherited, a1linding 

that was cot firmiit by Khan ct al. (10),Tai (19), and Tai and 

Ytong (20). Tai ( 19) report'd high iIeritabilitv estitmatcs fbr 

)/L ratio illtil'F,generation for ittost co(sses lie studied. 

ntbteroI I' estimiiated that tlit, Iiliiiitiuii l geites coitrol-
lig t t
i 	 g,this trait tillgt'cI bt I' to 17. Mviu ,anid Kniiau~t (14) 

repurttd tiat a ]iigii ol'ic trait identified inl; Florida breed-

ilig lilte (1(i) was con tille'd i'v t i'crcessive gelles. They did 

ilnt ftid di'fferences ft ir rc'tiprocal crossi's. Although fatty 

ac'id coten iti'l soyleansl (Glyciti aw x L. Men.) is reported 

as Ieiniig aflc'c'l l y tte i iatrtlii getit)l (2), Tai (19), atd 

Tai and Younlg (20) reported tIiat the 0/1, aiti ill tile )eaiit 

hlit's stillitd is cotttroll'd )iy tile geiitvpe of the st-ed itself' 

tuill that there i., i1( 'vidlitce ti sggest inathit'rinil etuLttl'.i 
'he ojclijcliv''s (t' this stilul,w'iV\'e (a) hi detcil'liili' Ill 

Cillining ability of eigl t Parents for Icls. of' ti' eigit 
IliajolIaltty acids illpeatlittil usiiig a id Il, se'd ald /I:) 

Itod'teriiti if' itiatertnal effects slioild be ccionisiderecd in 

s'ietiottt f' l'eallit getiity)pes with i i pr ed oil quality. 

Mtra a d d 


rable 1.Gnotyl-,'iI'ed waopilltm ii 

_ 

Parent Pedigree 

NC 7 NC 5 x Fla 393 

NC9 NC 2 x Florigiint 

diuhalecroblilngprogrln. 

Botanical type
 

Virginia
 
Virginia 

Florigiant (Jenkins Jumbo ItF230) x F334 Virginia 

Holland 'Jumbio Jumbo Runner Virginia 

73-30 61-24 I 59-12/ (F8 progeny) Spanish 
55-437 PI from Senegal (S.Americin) Spanish 

NC-Fla 14 jinkins Junbo a Florispin derivative Virginia 

NC 6 GP.XC 343 x Va 61R 	 Virginia
 

-

NJ 07401) using short bursts (2-3 see) offlriiidiig to avoid overheating the 

saiple and to avoid grindiig it itoti ilste. .ranslrred toa 'he local w.s 

a50-il. gLas screwcap ciihtriluge tobe. lPetroleui ether (15 lil!,) was 

added aul this inixturv0 wits slalt i for:20liii oIiitplatturiishaker 
1 ai 16( )xgnilits. F~ortLeA,NJ 0702')adIht 'centriuged 

for15 join il a IEC clinical 'iitrilhge (Internaional i. ,uipmienit 
(Buehler hlist 


Co., 
Needhain fits., MS i1.t.).Thisujx.riitait wasiraisferr ,ioder ahood 
to a I10-iiLtbeake: usingcare toavtidI rasferriinganysoliu Seediiatelri. 
weight wus used to estiniate two equal Iortiolis thesolvent eonitailling 

extracted oilto teipilettild intoeaclioftwt13x I M- iiii glass 
of' 


cult ire Iubes 

stltden asallowed to evilorafte under a hood for 2 
to ibltain approxiinatt'ly 511lug of oil i,'cded li the esterificatioi 

procedure. One of each of thi duplicate sanipl's was igh tly cilj',d and 

stored iii a frei'Ar to be lid ii resviie until thei analysis williCipleted. 

Duplicate 'anples froii one. i'plltion were analyzed to deterinite the 
accuracy of this protcd.ru. 

Estev. (icaition l'rocedure. Fatty acids were esterified by the 

with screwcupb.T"'he i 

sixnilIcation-t r.'.u'stir, 1
ax of"M etca Ii't al. A solutionficat,,n eth (12) 

of 0.5N Na)ll1in ,l ,lit. was iadded to tle ,.'ultre tubeoithai I 

containilig tihoil samilipl. The tulle was ii iapfx-ld tightly, vortexed ol 

lie Giii. Mixer (Aniiericai lioslitalSupply Corp,, Evanston, IL 60201), 
iildhicated ina lioiliiig v,atei'r bathitll 5 liillto dissolve tile oil. After 
sainples w'er rooini of loron .rilliide inere cooled i teniperatrure, 2 till. 

niethianol (Fisier) was ath and the saniple was again vortexed. 'l'hatube
 

was capped, heated il,it boiling water bath. and allowed to cool toroolli 

_'rtiirr'. Thtn 2 iii.of a saiuratet5eri stlutii of NaC l ait 2iL of 
fx'iriiluiiiither (lilihig raige 5-60 C) were added.'Tlie calied tube was 
shakei wi'Ii rtlix'ated inversions and ceitrifuged at 1liiX)xg for 5 ilii.The 
toll la)er ofi.' oletiin ether containing tile faltyacid itlli'l esters was 

I 
toa 


iilaifn'....'r analysis.
 
traisfi'rri:d1.5-iniL screwt'ap glass vial fitted with a sepituln and store&

for 

G. ; Analyi.,. A ga, dirotwiii ralh, iiodil (C- ANI equipp'd with 

,itulliialt'allli, injl'iur AIO -9) wa.s used to(Shiiiiadzu, Kylo, Juliull 
Miparate li ,, aid itftihsl colihlll 2 x glassii1 uste,.'ll was i :3tol 

22

acki.dwith Cl'Ti%SP-231i/2'; Sp-iIlon t(iE/120CirIotasorliWAW 

t.jlel.Ico lic., 13el'nie, I'AI23).'Ilit' iinitialcoluli Itililtralturewas 

setai193 C and held fin 5 ini, then pigraleit'd at aim rateiiincreaiow of 10
 

il f Iiin. 

iiljecloi alto di .ctir cellifperatliui's were both set at 260 (. 'l flow rates 
forlieumi(trnitrogen), i) dog',,'ii, .iicairwere 5(0,,i,and SIM) tii i fn' 
.respectively. l'vels of tile eight Ialy acids studied wcre calculated by 

C in iiii final teni1itralure of 250 C. it which it wis ildh 

Materials andtehnorlnilizaiuil of ]'ak areas usiig i ]{ewlett-l'ackard 339M)A itegrator 

F, 	(eneriation Fatty Acid Single Seed Analysis 
Ai eigfit-parent couiplue diallel erossling proglai was t',rforined ill 

lhe greenfhouse iii Ialeigh. Nd i the Silti iliner, 198-h. Parents (Table I) 

were select'ild icliidud t'cultivars alt liiiesthat repeselt iaraige of oleic 

ilii lilihleie faly acid tsuillositiiins. l'roiiTwo spaiiish line-s Seniegal were 

iiicluded hi,'causi' tlieywere irtetased la viig (3/I. ratios that were 

iiisuallv high for siunshi'y'' fieiiits t 1 ,ndividal F, seeds were 

llaistcd ill piul o xi iiickl\ 6)5-70)days ,fter tli,' Seedsdate oflpolliinatioli. 

fir lily acid iliiay'sis 'ere Ihei selecled for uiiii'iliily of 'sitewithin each 

criss. Se 'tlf'rii eead i f te 5i crosses plus seed tiftained froii si'tiig 

math of'th. eighltaiiwrts s s't'cletl aitd ill18 C fr later analysis.eih,' sud 

lity' acid aiiai1 sis was coutleiti'd usilig a raidnoii d clliipl'te block 

(CB) desigi withIliur repl ''atiotis alilt(A elries. Each experinielital uniit 

coinsist'dtifl a sinigle seed. lfiuloniiaioii was inainitaiiid throughout, 

with each stie iiftht anllysis (grininig ald exiatcllon, estc'rilc'auni,ild 

MuiiilsAby gilli1 i ch'lrtllmiiigraplhy) ciimphll.l witthn either a 2.1-or 

48.fh 1 ritnf fir each hlok. 
.xtractiou ilf(il.'flT'e weight iil' each ltut was recorded allt tiltii ed 

werelIf ll groinid iii a Ki upst yl 203 cull iclale.fee ih(liltohil K ruiis.All 

(Ilewlett-Packard, Palt Ato,CA 9430.1). Values were reported as relative 

profxrtions of tli tiital fallyacids present. 

F, Ceneration Bulk Analysis 
A,Iitionial Fiseed obtailied l'riili the crossilig gi illlwere planted itt 

sitiitile field itLewiston.NC lii i ler 1985 iigenerate F, seed. Seed froi 
ilci of tile Oight iarenits were alsoi includedl inthis test. Tlhe testwas 

planted illfive-s.'id, sinigle-riw plots usilug itt 'CBdesigi with three reps. 

Pwlais were liand-liarvestel 1:13 days after pllititng, aid the F, seed froni 

each plot were bulked. 
A 35-g saniple was takei randoilly fronii each bulk alindgroulid iii a 

Moulinex liegal, iodel no. V.5t (Moulin'x Regal, hit'., 2,20 Crusader 

Circle. Virgiiia leach, VA'23456) cffee griilderi a untner siniflar to that 

used in the 1Fseed alialysis. Frini tlis grouid iiied ai2-g suiinple veasused 

to extract oil tor the aialysis of falty acid corimsition as well as to iteasurt 

till mwed oil content. Extr -ctotiwais perlitrllitdtiing a iietfiux sinhir to 

thlat used le " seed ialllyss, to tturimll sligl, butlti ordterhli tlu 

perctmtage ofoil, the extractiiiii lisiigpiocsswas relleated three tlilies 30 
to Liifjxerotleuin etfii'r fIIr v'iiiIt eir'tioim. At tihe cld if etch extratction, 

tie suliperitmuit was traiisferredl uider thie hooxl to usiigle I00-iiiL bcsaker 

http:protcd.ru
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thali
had liis.vslI.v N.ii lhild U- IN Cl()l alhow,.d to clixl dwi.211, 
II .iIil -siirll .iilid mri hgi,' 11 11, w. , Ii t stll o'lli.il,,llall tll.tloil 
extracti co ldet collct-cd, drii d ftklit'is IItKi., adm I IIremaiIi guilIutA
could [I! liaiitd III Il i,ovi fin 2(0 mitt again at IX) C,cioitd illa 
dtsiccator, and weigihed ohdtht.rmimi, the pientagvl ofl t'xtracted l]Xr
seed. Oil .,uhaswe.,tl,.iiralshirrl-dt1screw cap vials (Fisher) to Ie 
store.d illifrtetwr for it'.aal ',,isiig ;alnphl-i ' Oi W ILSt 

A 5 oft extracdtduse~d iiliel fhI.rl.a1111n Irxit.liii.. ()lie'rilrlk'ttilurls(or i)riiilratlii ;iidF 

dilll
i5hO '
tid1 l) ,i.,l'tllco-iliilg additd ll~ii l[\illh,%illlabltl 'wri''t lilt sallit.h' iIR 
il,:siloI.liv F,a.llsis. 

Clculatio:s 

is tituhSinrt. threlt sllit altmill l I tili.FI,sed i ortio nfill.1x 0 k)iscr'wiciiliuh.iluu.i.iilis %%as tri titwl rt.dui-ii. t
dIvhqult i 1"l t stulititi lit,Iih, hsvtiriiied.11i.ritl] wIoi 
wiight otfli, secd saill i.-,.li nliii ug. irinti i a aIctor ou-l (IAs'ling

lt9. uil ilsitad oftlit usual 1'A ilhoat1111 olh,i lh's tf sttd ieal tiinig 
htl:iltr i i)l grmdoli tomnii mlltt. itlh , ill,.', Tll iullilg .llidttill 
Wis !. ieteri e i aii t tit s olloijoi iil'lded to o tiii 5 0 Ig o f 

iPtliotn oft sti 15i iut m. t 11 lgi ifNwll ,,\ A) -5 
Th Oallst tig.il tillh umst to 1litdI1:1 tii-t.glll hi Ii tisl c1),ll11te plhenotype to be passed from iparenitt to of'Sprillg illtile sai eiilic/lii)lhic -i'lltn(()/I, ioilllte valot. loul). Tlieralio) aild ratio ti ittallnmer that chromosotmally controlled differences would 

I uliiii.tira~ltlsahlril,'i lIttatIs /S r. liu )aid lo,-ci'hcla satiid-edLiiltills 0A : .1il)were, also :wll!iliti Equat is (ordllriiniig thliest. edetected (9). True extrac rot t inheritace wotul dvails ale;Ls hlls: 
(/i. ratio 
hiud 

I'/,";
raliti 

IA(I Stal 

% t (ihc( Il 'i4liilvlic (( ih2) 
('/,h .0.1 .I) t N'. illlhic I.7:321) 

v/cu:st-t,;.tl,(1) *, s.taitn ir.hiht. 
ratio z%ltt ligi'i i +te) 

t%aracid i ,;h,,iitnic 1,4lgiut'eric. 

Statistial Analysis 
I)ialt.I aiiilsis "ias ulu.i it.d ,.IF ,.ildI.ilita Ilsiigit lixt.dI(IhI ~. d pa1, iIIIhI.', 

(ili'ts General . i' t Antiing aliliy was ftund to lietconsisteitlyfir ,h, %I.i~l,.il mll,If,hliv'ahtims n1
(6i). lore imnp)ortall iJ rall varial.-es illh<th ge'ntratii 

wi i iialliwitd I'iill', ,.sliuilimiio t ;ihill .1d i,.cijrit.al eif'elts it%Ila 

(I)these ii .dby (u k' iiierai 1111 Wt.ii ;11(1Ihu h(8 } .Aut I-i,,dii I.5I) w1s).Wr(,itcillihi ft1"hrl ii 1a0nd i cl'ha00 

i',ri.uin cttilt i.isfor ill siriil,,s midt Im. 
 jikings of p.tits

acvorliiig t) (:tA tllitts..uii sill it'uns ti'allvariablts %%un-thermiti. 

es tMeatisiavcro:isesswerestosedtttcOlite(;CAeffetst'r
(;' tr.tl (iul)iti:lnl)iliiv fir theI" g(iteralioliwas highly

signitieantt( = 0.01) for liii ic(( 18: 1) and litiolec (C18:2) 
acid aud the variabhs ()/I, ratio, lol,P/S raltio. and IC Sat 
(Table 2). Sl)ecifc Clliillil'g aibila \as Siglitificatt (p 

'lable 2. ti.. fi'a 

0.01) fir L( Sat mid (1)= 0.05) for I)/S ratio. lvetn though
S CA inie ii sq ua es fir oltvi a nd liltole ic c id were not 

*ean t (r 
 e iwre.
significaiit, SCA was siguiflieait for the O/L Yatio. Matemal 
and reciprocal efTects were significant ()= 0.01) ftor oleic, 
linoleic, O/1, ratio, P/S ratio, lod, and LC Sat. 

hi tihtana.ksis o the F ),generation (Table (;CA mean
t~ti 

I''l!
squares fo~r all vari ables were highly signliil(.I It (1)= 0.01) 
except tbr oleic whichwas significanitt (p = 0.) 5)ard L( Sat
wIhiceh was nonisigntiicant. Specificc-oibitiiigability elfects 

ere nons.ignificant f'or\vof all six variales. Though Imltternlal
ef.ects had dissip a ted in,this generation, reciprocal effects 
were still signif'icaIt for all variablhs exct ,lt P/S ratio. Hesslar 
and Et iet)y (16) suggest that the disappearance of ittaterlal
effe ts illthe F, generation that had been evident illthe Fl 
would be expe (ted sin ceF ,plants serve smittenial parents
oistofor the ,, s e . E xt racl.hro nosoital iilieritattce call ie 

detected t'hrough tile failure of* a heritable dififeretce ill 

be detected isImtaterlll eT;cts attributable to a getetic
basis, and reciprocal effects (interactionis betwee nuclevr 
alld extrall (ickal fac to)rs)that persist tIrough s tICCessive 
geteratiotns ill ii a ttll-MIidi'lian manner.So, tlieportion


reciprOc'l. difielei'ces"of tund as itaternal effects ill this 
study could be assun led to belmater ta effects ofa nongenetic 
basis. 

ls,indicatin~g
 
tlhat
additive elff(ets art more iml)ortant than n tnadditive 

etfects l'(
r traits alfectig peantit oil q uality. Additive ef'ets 
can be fixed il hottozygotus liles, and since notadditiveteflects are rclativel uniitport'mt, selectim for fatty acid 
content illearly geierations should be possible. 

each paarent (Table 3). NC 7and NC-Fha 14 gave tie largest
(CA efiOcts b)ased otIhe anialysis for oleic, itnoleic, O/L
ratio, and lol, but not for P/S ratio. For LC Sat, NC 7 was a 
good parent, though not the best. The F,..gtm'ratiotl (CA 

Ut.s fu'iiu AN()VA I'atLI acidsh 01 o tal fal1 1c(l1fir p itii (C (i:), 5t12a1'i( 1 :0), ole (C1i:1),Iiaoleie (C 1arachidi. (C20:)), 'icosenoit- (C20: I ), h'lheiic ((22:0), ligtueric ((2.1:0),jihis Created variales for Iiatii ioiof.. ..Ioliiileie (Ol. ratio),iodinle value (iod),ratio of pi unsaturateld to saturated fiat' acids (P/S ratio), and % of long-chain saturated fatty acids (LC sat)]. 

Source df Cl6:0 

Selfs 7 i,63** 
GCA 7 27.1e** 
SCA 20 0.41* 
Maternal 7 1.73** 
Reciprocals 21 0.53*" 
Self vs cross 1 1.50* 
Error:-- 189 0.23 

Selfs 7 6.38* 
GCA 7 3.57 
SCA 20 2.84 
Maternal 7 1.28 
Reciprocals 21 4.68** 
Self vs cross 1 0.51 
Error 126 2.32 

Cl8:0 Cl8:l C18:2 C20:0 C20:l C22:0 C24:0 O/L ratio lud P/S ratio 


F single seed analysis
0.72** 217.2** 157.6** 0.074** 0.037** 0.474** 0.130** 
1.73'* 6.4.9** 376.2** 0.253** 0.084** 2.006** 0.284** 
0.11 10.1 7.6 0.013 0.014** 0.106** 0.029** 

1.88"* 180.6** 121.8** 0.125** 0.186** 2.941** 0.516** 

0.13 15.8** 11.9** 0.008 0.014** 0.096** 0.031** 

0.47* 206.9** 152.2** 0.030 0.020 0.098 0.046 

0.11 6.9 


1.97** 135.3* 

1.46"* 139.2* 

0.13** 60.4 

0.04 23.2 

0.06 106.1* 

1.03** 18.4 

0,07 53.6 


5.4 0.008 0.007 0.043 0.014 


F2 bulk anaLysis
 59.4** 0.448** 0.083* 1.409** 0.145** 

113.8** 0.406** 0.178** 0.934** 0.081 

22.4 0.093 0.054 0.321 0.066 

8.7 0.048 0.021 0.112 0.022 

42.3** 0.115 0.076** 0.462* 0.098* 

2.1 0.153 0.001 0.443 0.000 


20.9 0.073 0.063 0.260 0.051 


1.78** 85.8** 0.271** 

6.16** 152.5** 0.434** 

0.16* 5.0 0.021* 

1.74** 67.8** 0.244** 

0.23** 7.0** 0.027** 

1.14** 79.0** 0.219** 

0.08 3.4 0.013 


0.446** 34.6** 0.186** 

0.821** 81.2** 0,329** 

0.075 3.5 0.006 

0.029 1.8 0.006 

0.176** 7.3* 0.005 

0.003 1.3 0.009 

0.086 3.6 0.005 


, 
 Denote significance of the corresponding man squares at the 0.05 and 0.01 a-levels, respectively.
 

LC sat
 

0.83**
 
3.24w*
 
0.30**
 
5.54**
 
0.22**
 
0.07
 
0.11
 

4.37**
 
1.83
 
1.21
 
0.47
 
1.73*
 
1.13
 
0.99
 

/ 
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Table :1. ('taeral c4,Imhi Iing ability effects of fatty at-ids [% of total fatty acids for palmitic (C16:0), stearic (18:0), olelc (C 18:1), liulolcie (C18.2), arachidic (C20:0), eicobenoic (C20:1), behenic (C22:0), ligccccric (C24:0), plus created variables for ratio of oleic to linoleic (O/Lratio), iodine value (Iod), ratio ofpolyunsaturated to saturated fatty acids (P/S ratio), and %of lo.ig-elain saturated fatty acids (LC sat)]. 

Parent C16:0 Ci8:0 
 C18:1 C18:2 C20:0 C20:I C22:0 


Fl single seed analysis

NC 7 -0.94** 0.11* 5.72** -4.72** 

NC 9 
 0.09 -0.09" -1.31** 1.38"* 

Florigiant 0.04 -0.07 
 -0.98** 1.03** 
Holland Aintio 0.30** -0.02 -1.27** 1.22** 

73-30 0.57** -0.22** -1.10"* 0.61 

55-437 
 1.09,* 0.27** -5.95** 4.11** 

NC-Fla 14 -1.21** 0.24** 4.11"* -3.28** 

NC 6 0.06 -0.22** 0.78* -0.35 


NC 7 0.27 0.35** 0.15 -1.18 

NC 9 -0.17 -0.21" * 0.08 0.65 

Florigiant -0.12 -0.11** -0.08 
 0.49 

Holland ,t-.:o -0.06 0.02 0.20 0.04 
73-30 -0.32 -0.04 2.2* -2.14** 
55-437 0.57* 
 0.12"* -4.32** 3.57** 
NC-Fla 14 -0.35 0.141* 1.79 1I.f 
NC 6 0.14 -0.27** -0.09 ,.Z4 

0.06** -0.01 -0.10** 

-0.03* -0.03** -0.07* 

-0.01 0.02 -0.09** 

-0.01 -0.04** -0.16** 

-0.09** 0.03* 0.11* 

0.07** -0.07** 0.46** 

0.11"* 0.06** 0.02 

-0.09** 0.03** -0.16"* 


F2 bulk analysis
 
0.22** 0.07* 0.17" 

-0.13"* -0.05 -0.17* 

-0.06 -0.01 -0.14 

-0.01 -0.05 -0.16" 

-0.02 0.04 0.13 
-0.f) -0.13"* 0.24** 
0.08 0.05 -0.01 
-0.07 0.07* -0.06 

C24:0 O/L ratio lad P/S ratio LC sat
 

-0.14"* 0.60** -3.25"* -0.18** 
 -0.17**
 
0.06** -0.18** 1.24** 0.08** -0.04
 
0.07** -0.14** 0.95** 0.07** -0.03
 
-0.03 -0.18** 
 0.99** 0.06** -0.20**
 
0.l0** -0.10" 0.13 
 -0.00 0.12"*
 
0.02 -0.51** 1.96** 0.07** 0.54**
 
-0.05** 0.43** -2.10"* -0.11-* 
 0.08
 
-0.04* 
 0.07 0.09 0.02 -0.30**
 

-0.04 0.14"* -1.86"* -0.15** 0.34* 
-0.00 -0.07 1.15"* 0.10"* -0.30 
0.04 -0.03 0.77* 0.06** -0.17 
-0.02 -0.02 0.20 0.02* -0.19 
0.08* 0.13** -1.72"* -O.10** 0.20 

-0.05 -0.31** 2.36"* 0.10** 0.19 
-0.04 0.15"* -1.29"* -0.07** 0.03 
0.04 0.00 0.40 0.03** -0.10 

*,** Denote significance of the corresponding mean square at the 0.05 and 0.01 o-levels, respectively.
 

effects (Table 3) indicated that for the variables O/L ratio,
Jod, and P/S ratio, the pxarents with the largest values were 
NC7and NC-Fla 14, but one ofthe spanish lines, 73-30, also 
produced aigh values. 

Matrnial eflects for thei"t gen'ration were significant fbr 
:ll ni asured variables aid each eLT'ated variable for each 
parent except for Florigiaiit and NC 7, both of' which badsignificant values for LC Sat and also, for NC 7, oleic acid. 
1lhllaiid J uni, Ilad sigi ificant ,natern.l effects for linoleic 
acid, hod, anid P/S ratio (data not given). Reciprocal effects 
for the F were significant tir the Flk.rigiant x 1lolland 
Jt roi lan Flurigiant x 55-137 crosses t'fr oleic and liilh'ic 
aei ,anilIrthiv lat't, crss, also tlc. ()/I, ratio.'l it, reciprcal
ele'ts for theste tl' (.v'Ciablhs l)ls od wert-esigiificailt for 
the crosses NC 7x I lollandJunil, I hollaiidJumibox NC-I"Ia 
14, and NC-I 4x NC 6. Although reciprocal efft-cts for oleic 
and linoleicwere nonsignificant for the cross 73-30x NC-Fla 
14, reciprocal cfthets fbr the O/L ratio was significant. In the 
F,_ reciprocal effects were significant for several crosstes
involving NC 7 ii conbination each with [Holhuld Juibo,
NC-Fla 1-4, and NC 6, though there was significance for 
oleic, lintoleic, 0'1, ratio, P/S ratio, 0d,aloiif L( Sat ill OlV 
oi.e of tei crosses, NC 7 x NC-FIla 14. The cross I"lorigtaiit 
x NC 6 also had significant reciprocal effects for tlhese 
variables except for the P/S ratio. In certain coitibilations, 
One parent seenled to l)crtnfoii best as a female. Exaiples of 
this were N" (5as feinale iii coinbination with NC-Fla 14 in 
the F, generation, aid again in coinbitation with Florigiant 
ill the F,, and NC-Ila 14 as feniale in conibilnation with 
Ilolland lJumbo and 73-30 in the F and in coinbination wifl 
NC 7 in the F',. These effects were not always consistent 
across generations fbr other parents. 

For the O/1 ratio, which isconsidered the most important 
measure of oil stability, ineans for both the crosses in F)
generation and the pitrents were generally higher, and in 
sone cases much higher tIan the means for the parents and 
F,generation in the field. This could be due to higher 

temperatures or other environmental differences between 
the greenhouse and the field. The size of the 1, seed was 
ulfirin conipared to the F2 seed which were harvested in 
bulk f'roin the field. Ii tie F, generation there were significantdifferences between O/L ratio means for reciprocals of 
combinations NC 7 x 73-30, NC 7 x lolknd Juin)o, NC 7 x 
55-437, and NC 7 xNC-Fla 14 (data not given). For each ofthese coibinations except NC 7 x Ilollaid Junbo, NC 7 
used as femiale parent produced at higher itean value. For 
the combinations involving NC 9 crossed with each of the 
three parents, 73-30, 55-437, and NC-Fa 14, NC 9 used as 
a Iifnale pai'it producvd siniitfealty higher l't.'au values. 
Likewise, tl - crosses Florigiant x NC-Fla 14 and I lolland 
Jumbo x 73-30 had higher incan values than did their 
reciprocals. Using NC 6 as the inatcrnal parent in conibiua­
tion with 73-:30, 55-437, and NC-Fla 1.4 also produced
higher neans than wlei NC 6 was used is a niale parent. In 
the F, generation, only the crosses NC 7 xNC 6 and NC6 x 
Florigiant produced significantly higher iniar, values than
their reciprocals. 

Rankings of parents for O/L ratio, oleic and linoleic acids 
according to GCA effects didl not correlate with rankings
usiig self'neans iii either the 1"I and F,2 gt.,erations, despite
the fact that the correlations were based on values for both 
parents and selfineans determined in a single environment. 
For lod there was no correlation iiI the F1, but there was a 
strong correlation between CCA effects and sell means in 
the F.,. These data suggest that the mean O/L ratio ofa line 
would be apoor 1)redictor of its perf'orance as a parent In 
selecting parents for a breedivig prograni, combining ability
should be considered. Since there was a correlation between 
GCA effects and self means for percent oil, then mean 
performance ofa line for this trait can Le used as a predictor 
_';ts )erformance as a parent. 

In the F1 generation analysis of single seed, there was a 
negative correlation (r = -0.J9) between levels of oleic and 
linoleic and linoleic and stearic (C18:0) (r = -0.35). There 
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