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Inheritance of Fatty Acid Content in Peanut Oil!
L. C. Mercer®, J. C. Wynne™and C. T. Young?

ABSTRACT

The stability or shelflife of peanut (Arachis hypogaca 1) oil is
related to the latty acied content of the ml, wath the migor facton
B the vatio of oleie (CT8:1) to linoleie (C15-2) acid (O/L, ratio).
To obtain information needed lor develupment of cultivars with
improved ol quality, cight parents representing e in okeic and
hwolese content were erossed e dhadlel, Tndividaal F,oseeds (k)
ealuyas) from the wiecnhouse and i) butk seed Trom the 56
crosses grown i the ficld were anadvecd to determine levels of the
cight magor Lty acids. General combiniig ability (GCA) was
consstently more neportant e specific combining ability (SCA)
in botly generations, suggesting that addinve elfects are important
in the inheritance of fatty acid composition. Maternal effects were
significant in the I, but dissipated in the F; thus the differences in
the cavironment provided by the maternal patent wis more eritical
to oil composition than heritabile extranuclear factors, Reciproeal
cHectsweresigmficantm both generations sngyesting anmteraction
hetween nuelear wd extranuclear factors, Correlations between
GOCA ellects and self mewns for O/L ratio were nonsignilicant,
since no sigificant correlattons were found hetween pereent oil
andiny of the fatty acids or related varables, selection for improved
latty acid composition should not alfect the oil content of seed. Of
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the lines studied, NC 7, NC-Fla 14, and 73-30 should be used as
parents in a breeding progrun for oil quality.

Koy Words: Arachis hypopaea, oleidlinoleic ratio, oleie, linoleie
fatty wcids, groundnps, oil uality.

The stability, or shelf-lite, of peanut (Arachis hypogaca
L..) oil is measured by the nunher of days before the onset
of onidative rancidity, ¢ process which is generally induced
in cither the whole peanut or peanut oil by exposure to heat
and air (5, 17, 22). Oxygen reacts with the double bonds of
unsaturated {2y acids to form products that have undesir-
able flavar and odor. Linoleic acid (C18:2) is more suscee)p-
tible to this process than the monounsaturate, oleie acid
(C18:1) or other saturated fatty acids (5,15). Eight major
fatty acids accoant for 98% of the totad fatty acids in peanut
0il (19,25), but of these oleic and linoleic together make up
75-80% of the total (13,21), ranging from 36-80% and from
3-43%, respectively (5,16,21). There is a negative correla-
tion between the percentage of oleic and linoleic acids
(10,21), since linoleic acid is produced from the conversion
of oleic acid. Since the seed of most peanut cultivars are
composed of approximately 50% oil (3,13,21), quality of a
peanut product can be greatly affected by oil stability. The
icdine value (1od), which provides a measure of the degree
of oil unsaturation, has been comnionly used as a imeans of
predicting shelf-life. The ratio of oleie to linoleic acid (O/L
ratio) is ulso a ineasure of oil stability (23,24,26). Selection
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selection fon npher feveds ol olee result i lower leveds off
linoleic. Studies hiave suggested that fatty acid content might
be relatively easy to manipulate in a breeding program
(10,19,20.21). Thus hrceders should he able to extend the
shelf-life of oil and other peanut products by genetically
altering the fatty acid compesition

‘The stability of peanut oil can be affected by a range of
factors incependent of linoleic acid content. Studies have
indicate « some variability wnong genotypes cannot he
acconited for solely on the busin of fatty acid content
(5,21,23), and even some yearly variation in stability values
cannot be correlated with yearly [fuctuations in fatty ucid
composition (21,23,24).

Differences infatty acid composition duc toyear, location,
and genotype have been reported. Holaday and Pearson (7)
found that geopraphic area of production had a significant
cffect on fatty acid content. They also found signiticant
interactions between genotype and location, and location x
year. They supgested that temperatures after pegging could
be the facion that most affected oil composition. Several
authors have reported signiticant differences in fatty acid
content due to location (13,15.27).

There exists a wide range of veriation in fatty acid content
due to genotype (5,7,13,24). Muson and Matlock (11) re-
ported thatthe O/L rudois quantitatively inherited, afinding
that was confirmed by Khan et al. (10), Tai (19), and Taianda
Young (20). Tai (19) reported high heritability estimates for
(/L ratio in the I generation for most crosses he studied.
Lie estimated that the miinimum number of genes control-
ling this trait ranged hom 1 to 17. Moore and Knauft (14)
reperted thata high oleie traitidentified in i Florida breed-
ing line (16) was controlled by two recessive genes. They did
not tind differences for reciprocal crosses. Although fatty
acid content in .su)'l)cuns (G/y(:mv max L. Merr.) is rcp()rtcd
as being attected by the maternal genotype (2), Tai (19), and
Tai and Young (20) reported that the O/L, atioin the peanut

lines studied is controlled by the genotype of the seed itself

and that there is no evidenee to suggest maternal control.
The objectives of this study were () to detenmine th
combiniug ability of cight parents for levels of the cight
mayor fatty acids in peanut oil using ¥, and IF, seed and (h)
to determine if maternal effects should be considered in
selection of peanut genotypes with improved oil quality.

Materials and Methods

F, Generation Futty Acid Single Seed Analysis

An vight-parent complete diallel crossing program was performed in
the greenhouse i Raleigh, NC in the summer, 1984, Parents (Tuble 1)
were selected to include cultivars and lines that represent a range ol oleic
and linoleic fatty acid compositions. Two spanish lines from Senegal were
included because they were reported us having, (/L ratios that were
anusually Tugh for spanish-type peanuts (D, todivicdead 17 seeds were
hurvested at approximately 65-70 days after the date of pollination. Seeds
for fatty acid analysis were then selected for uniformity of size within cach
cross, Seed fron cach of the 56 erusses plus seed obtained from selfing
cachof e eight parents were selected and stored at 18 C for later analysis.
Fatty acid anal,sis was conducted using a rasdon ed complete block
(RCH) design with four replizations and 64 entries. Euch experimental unit
consisted of a single seed. Randomization was maintained throughout,
with each step of the analysis (grinding and extraction, esterification, wwl
analysin by gas-ligquid chronmtography) completed within either a 24- or
48-h period lor each block.

Extraction of Oil, The weight of each seed was recorded und the seed
were thew ground ina Kraps type 2003 colfee snit (Roliert Kraps, Allendale,

Tuble L. Genotypes used uy parents in diullel crosving progrum.

Parent Pedigree Botanical type
KC 7 NC 5 x Fla 293 Virginia
NC 9 KC 2 x Florigiant Virginfa
Florigiant {Jenkins Jumbo x F2s0) x F334 virginia
Holland .Jumbo Jumbo Runner virginfa
73-30 61-24 x 59-12/ (FR progeny) Spanish
55-437 Pl from Senegal (S. Amrican) Spanish
NC-Fla 14 lenkins Jumbo x Florispan derivative virginfa
KC 6 GP. NC 343 x Va 61R virginia

NJ 07401} using short bursts (2-3 sec) of grrinding to avoid overheating the
sarple and to avoid grinding it mto « paste. The meal was transferred to
u 50-tnl. glaos sereweap centrtuge tube, Pecrolenm ether (15 ml) was
added and this mixture was shuken for 20 min on a plattorm shaker
{Buchler Instruments, Fort Lee, NJ 07024) and then centnfuged at 1600xg
for 15 min in a 1EC clinical centntuge (International 2-wipment Co.,
Needhum His, MS 0219:1) The supernatiant was transferr. ander ahood
1o 100-nL. beake: using cure to avoid transferring any solia material. Seed
weight was used to estimate two equal partions of solvent containimyg the
extructed oil to be pipetted intoeach of two 13 x 100-mm gliss culture tubes
with sereweaps. The solvent was ullowed to evaporate under a hood for 2
days to Cbtain approximately 59 g of oil needed in the esterification
procedure. One of cach of the duplicate samples wis ughtly capped and
stored ina freezer to be held i resenve until the analysis wis copleted.
Duplicate samples from one replication were analyzed to determine the
accuraey of this procedure,

Este dication Procedure. Fatty acids were esterified by the
seponibeation-trassestenfication method of Meteadl et al. (12) A sulution
of 05N NaOl in methanol (1.3 ml) was added to the ~ulture tube
containing the oil sample. The tube was then capped tightly, vortexed ou
ihe Genie Mixer (American 1iospdal Supply Corm,, Kvanston, 1L 60201),
and heated i a boiling vaer bath for 5 win to dissolve the il After
samples were cooled to room temperature, 2 mk. of boron wriflucride in
miethano! (Fisher) was added and the sample was again vortexed. Tha tube
was cupped, heated in i boiling water bath, and allowed to cool to room
temperatore. Then 2 ml of 4 saturated solution of NaCl and 2mL of
petrolenns ether (boiling range 35-60 C) were added. The capped tube was
shaken with repeated inversions and centrifuged at 1600xg for 5 min. The
top layer of petioteum ether containing the fatty acid methyl esters was
trunslerred to u 15-mL serewtap glass vial fitted with a septum and stored
in i frevrer for GLEG analysis,

GLO Analysis A s chironitograph, model GC-9AM equipped with
autotnatic sample inpectur AOC-9 (Shimadzn, Kyoto, Japani wis used 1o
separate the fa ty acid methyl esteas, The column was 203 min glass
pached with CP 3% SP-2310/2% 5)-2300 on 10/120 Chromasorh WAW
(dupelew Lue, Bellefunte, PA 16523). The initiaf column temperalure was
setat 193 C and held for 5 min, then programmed at an increase rate of 10
C min 1o a find temperature of 250 C, at which it was held for 1 min.
Enjector and detector temperatures were both set at 260 C. The flow rates
for helium (or nitrogen), hydrogen, and air were 50, 45, and 500 i L min
!, respectively. Levels of the eight fatty acids studied were calealated by
vormalization of prak arcas using a Hewlett-Packard 3390A integrator
(Hewlett-Puckard, Palo Alto, CA 4304). Values were reported as relative
proportions of the total fatty acids present.

F, Generation Bulk Analysis

Acditional F| seed obtained [rom the crossing program were planted in
the field at Lewiston, NC m sumumer 1985 to generate ¥, seed. Seed from
cach of the cight purents were also included in this test, The test was
planted in l‘nvu-.s"(-t!, single-row plots using an KCB design with three reps.
Plunts were hand-harvested 133 days after planting, and the F| seed from
cach plot were bulked.

A 35-g sample was tahen randomly from cach bulk and ground in u
Moulinex Regal, model no. V35 (Moulinex Regad, Ine., 2824 Crusader
Circle, Virginia Beach, VA 23456) cofTee grinderinamanner similar to that
wsed inthe I seed unalysis. From this ground meal, a 2-¢ sumple vras used
twextract ol for the anudysis of futty acid composition as well as to measure
totul seed oil content. Extraction was performed using o method similu; to
that used in the F, single seed analysls, but in order to mewsure the
pereentuge of oil, the extraction process was repeated three tinies using 30
mL of petroleum ether for encte oatruction. At the end of each extructlon,
the supernctunt was transferred under the hood to u single 100-mL buaker
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that hid previonsty Beenw leated 6o B0 € Tor 20 man, allowed 1o cool dowi
o desiecaton, and weghed b i way, the saperatat rom all thiee
eatractions could be colleeted, dricd under the hood, and the remaiting oil
could be heated in the oven for 20 min again at 100 C, coaled in a
desiceator, and weighed to determime the percentage of oil extracted per
seed. Oil sumples were then translerred to serew cap vials (Fisher) to be
storedinadreczer for later anabysis. A S0 sample of the extracted ol wis
used in the esterification procedure. Other procedures for preparation and
amalysis of fatty acidds and creating wdditional vanables were the same as
those wsed e the ¥ anadysis,

Caleulutions

Since thereis only asmallanonnt o oilngasugle | seed, a portion of

the 15-mi. solvent contaning the extiacted il wis transtes red directly to
the LI3x 10D-mmscrewcap culture tibes used in the esterification proceduree,
The quantity of the solution to be tansterred was determined by the
weight of the seed sample bofore grndigs, usimg a fuctor of 0.4 (st
0% il instead of the usuad 50% ol to aceount for loss of seed meal during
traaister from coltee grinder to contrntinge tube:. The following equation

wis usea - detenmine the amount of solution needed to obtain 50 g of’

oil:
Portion of solution = 15 md seed wi m gy ) - 50 gl
The values obtwned o the cight nagor fatty acnds were used tocompute

oleicdinoleic raton (O/1, vatio) and iodine vidue (lod), The ratio of

polyumsaturatedsaturated fatty acids (178 ratiod and long-cham saturated
fatty acads (1.0 Sat) weere also computed. Equations for determining these
values are as follows:
O/ ratio= % oleic (CI8 174 Linoleie (C15 2)
lad =(% ol Y U0 v 4 hinolee x 1.7521)
+ (% cicosenoe v 0.7854)
=% hmolews 4 (alintic « stearie + arachidic
+ belienie + lignoeerie)
1O Sat =% arachidic « % behenic % lymoceric,

Statisticul Analysis

Biallel analysis was pedormed oo 17 and ¥ data using i lined effeets
model Tor i complete dialeCwith parents incladed (6), with modifications
whieh wllowed Tor the estimation of material aid reciprocal eliects as
desenbed by Cockerbam and Weir (0 and Isled (8).

An Feprotected LSD was cadeaated for hybrid means Tor each variable,
Correltion coellicents tor Al variables ad for rankings of parents
aceurding to CCA clfeets and sell means of all varables were determined.

P/S ritics

Results and Discussion
Generalcombiningabilty for the 1 generation was highly
sigmificant (P = 0.01) for oleic (C18:1) and linoleic (C18:2)
acid and the variables O/, ratio, lod, P/8 ratio. and LC Sat
(Table 2). Specitic combining ability was sigmficant (p =

19

0.01) for LE Satand (p = 0.05) for P/S ratio. Lven though
SCA mean squares for oleie and linoleic acid were not
ﬁgmﬁumLSCAAwwﬂgMﬁumtMrﬂw(NLNMO.Muwnml
undrcdpnxmlcHEMS\MWUSMnHkmntQ)=(L01)ﬁn(ﬂdc,
linoleie, O/L, ratio, P/S ratio, lod, and LC Sat.

In the analysis of the F, generation (Table 2), GCA mean
squares lor all variables were highly significant (p = 0.01)
cmrprnﬂdcwhwh“usﬂgmﬁwunQ)=0M5huMlxlsm
which was nonsigniticant. Specific combining ability eflects
were nonsignilicant for all six variables. Though maternal
ellects had dissipated in this generation, reciprocal effects
were still significant for all variables except P78 ratio. Resslar
and Emery (16) suggest that the disappearance of maternal
cllects in the F, generation that had been evident in the K,
would be expected sinee F, plants serve as maternal parents
for the F, sced. Extrachromosomal inheritance can be
detected through the failure of a heritable difference in
phenotype to be passed from parent to offspring in the same
manner that chromosomally controlled differences would
be detected (9). True extrachromosomal inheritance would
be detected as maternal effects attributable to a genctic
basis, and reciprocal effects (interactions between nucleer
and extranuclear fuctors) that persist through successive
goncrutk)nsl)ntin:ln(nn-hlvlulchullnlulnlcr.S(nllujp(n1k)n
of reciproca! differences found as maternal effects in this
smdyumk“wuﬁunwduﬂxHUMCnmhﬂbMSMhnomyndk
basis. '

General comhining ability was found to be consistently
morcimportantorallvarablesinboth generations, indicating
that additive effeets are more important than nonadditive
effects lor traits affecting peanut oil quality. Additive effects
can be fixed in homozygous lines, and since nonadditive
effects are relatively unimportant, selection for fatty acid
content in carly generations should be possible.,

Meansover crosies were used tocompute GCA effects for
cach parent (Table 3). NC 7und NC-Fla 14 gave the largest
GCA cticets based on the I analysis for oleic, linoleie, O/L
ratio, and lod, but not for P/S ratio. For 1.0 Sat, NC 7 was a
good parent, though not the best. The I, generation GCA

Tuble 2. Meun squares [rom ANOVA of tutty acids [% of tutal futty acids for palmitic (C16:0), stearic {18:0), oleie (C18:1), linoleie (C18-2),
arachidic (C20:0), cicosenoic (€20:1), behenic (€:22:0), lignocerie (C24:0), plus erested varinbles for ratio of oleie to linoleie (O, ratio),
iodine value (lod), rativ of polyunsaturated to saturated futty acids (P/S ratio), und % of long-chain suturated fatty ucids (LC sat)}.

Source df Cl6:0  C18:0 C18:1  (€18:2 C€20:0 C20:1 C22:0 (C24:0 O/L ratio lod P/Sratio LC sat
fl single seed analysis
Selfs 7 [OA3x 0. 72%% 217,2%% 157.6%* 0,074%* 0,037*% 0.474%* 0,130%* 1.78%* 85,8** (,271** (,83**
GCA 7 27.0E**  1,73%% 604.9%% 376,2%% 0,253** (0,084** 2.006** (.284%* 6.16%% 152,5%% (,434** 3, 24wx
SCA 20 0.41* o.M 101 7.6 0.013  0.014*+ 0,106** 0.029** (.16* 5.0 0.021* 0,30**
Maternal 7 1.73%% 1. 86** 180.6%* 121.8%* 0,125%* 0,186%* 2,941%* (.5]6%*% 1].74%* 67.8%% (.244** 5 54%x
Reciprocals 21 0.53** 0.13 15.8%% 11.9%* 0,008 0.014*% 0.096%* 0,031%* (,23**  7,0%* 0.027** 0.22%*
Self vs cross 1 1.50%  0.47* 206.9** 152,2* 0,050 0.020 0.098 0.046 1.14%%  76,0%x (0,219** 0,07
Error 189 0.23 0.1 6.9 5.4 0.008 0.007 0.043 0.014 0.08 3.4 0.013 0.1
F, bulk analysis

Selfs 7 6.38%  1,97** 135,3*  59,4%% (0, 448%** 0,083% 1.409** 0.145%% 0,446%* 34, 6%+ 0,186** 4,37+
GCA 7 3.57 1.46%* 139.2*% 113.8** 0.406** 0.178** 0,934** 0,081 0.821%% 81,2** 0,329** 1.83
SCA 20 2.84 0.13** 50.4 22.4 0.093 0.054 0.321 0.066 0.075 3.5 0.006 1.21
Maternal 7 1.28 0.04 23.2 8.7 0.048 0.021 0.112 0.022 0.029 1.8 0.006 0.47
Reciprocals 21 4.68** 0.06 106.1* 42.3*+ 0,115 0.076%* 0.462* 0.098* 0.176** 7.3* 0.005 1.73*%
Self vs cross ] 0.51] 1.03** 18.4 2.1 0.153 0.001 0.443 0.000 0.003 1.3 0.009 1.13
Error 126 2,32 0.07 53.6 20.9 0,073 0,063 0.260 0.05 0.086 3.6 0.005 0.99

*,** Denote significance of the corresponding maan squares at the 0.05 and 0,01 a-levels, respectively.
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Tuble 3. Ceneral combining ubility clleets of fatty acids [% of totul futty acids for palmitic (C16:0), stearic (18:0), oleic (C18:1), linolefc (C18-
2), arachidic (C20:0), cicosenoic (€20:1), behenic (C22:0), lignocerie ((24:0), plus created variables for ratio of oleic 1o linoleie (O/L
ratio), iodine value (1od), ratio of polyunsaturated to saturated futty acids (F/S ratio), und % of long-chain saturated fatty ucids (LC sat))].

Parent C16:0 Cig:0 C18:1 Ccl18:?2 C20:0 €20:1 C22:0 C24:0 O/L ratio lod P/S ratio LC sat

El single seed analysis

NC 7 -0.94**  0,11* 5.72#* -4,72%*  0,06** -0.0l -0.10%*  -0.14*%  0,60%* -3,25%% .0,18%% [, 17%w
NC 9 0.09 =0.09*  -1.31**  1,3g%* .0,03% -0.03** -0.07* 0.06** -0.18** 1,24**  0,08** -0,04
Florigiant 0.04 -0.07 -C.98%*  1,03** 0,01 0.02 -0.09**  0.07** -0,14** (,95%+ (,07** .0.03
Holland Jutbo 0.30** -0,02 =1.27%%  1,22** 0,01 -0.04** -0.16** -0.03 -0.18%*  0,99%*  0,06%* -~0,20%*

73-30 0.57%* -0,22%** -1.10** 0.6] =0.09** 0.03*  0.11%*  0.10% .0.10* 0.13  -0.00 0.12%*

55-437 1.09%*  0,27%* 5,95+ 4 31%»  (,07** -0,07** 0.46%* 0.02  -0.5]%* 1.96%*  0.07%*  0,54**

NC-Fla 14 -1.21%*  0.24%* 4, 11%#* -3.28%% 0,]11** 0,06%* 0.02 -0.05%* 0.43%* -2.10** -0,11** 0,08

NC 6 0.06  -0.22** 0.78* -0.35  -0.09** 0.03** -0.16*% -0.04* (.07 0.09 0.02  -0.30**
Fp bulk analysis

NC 7 0.27 0.35** 0,15 -1.18 0.22**  0.07* 0.17* -0.04 0.14%% .7,86%* -0,15+% (,34*

NC 9 -0.17 -0.21=* 0,08 0.65 -0.13** -0.05 -0.17*  -0.00 -0.07 1.15%  0,10** -0.30

Florigiant -0.12 -0.11** -0.08 0.49 -0.06 -0.01 -0.14 0.04 -0.03 0.77* 0.06** -0.17
Holland }-.20 -0.06 0.02 0.20 0.04 -0.01 -0.05 -0.16* -0.02 ~-0.02 0.20 0.02* -0.19

73-30 -0.32 -0.04 2,27%  <2,14*%  -0.02 0.04 0.13 0.08* 0.13** -1,72*% .0,10** 0.20
55-437 0.57+ 0.12** .4,32%% 3.574» _0.00 -0.13**  0.24** -0,05 =0.31**  2,36** 0,10** 0.19
NC-Fla 14 -0.35 0,14+ 1,75 -lobn 0.03 0.05 -0.01 -0.04 0.15%% -1,29%* .0, Q7** 0,03
NC 6 0.14 -0.27** -0.09 el -0.07 0.07* -0.06 0.04 ¢.00 0.40 0.03** -0.10

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

effects (Table 3) indicated that for the variables O/L ratio, temperatures or other environmental differences hetween
Jod, and /8 ratio, the parents with the largest values were the greenhouse and the field. The size of the I, seed was
NC7and NC-Fla 14, butone of the spanish lines, 73-30, also uniforim compared to the F, seed which were havested in
produced aigh values, bulkfrom the field. Inthe F, generation there were significant
Maternal effects for the 1, generation were sigmificant for m“ﬁvmxsbu“@m10HJHMOlmmnsﬂnlcdpnmdsof
all measured variables and each ercated variable for cach cmMﬁmmeNC7x7&MLNC7xlmmmdﬁmeNC7x
parent except for Florigiant and NC 7, both of which had 55-437, and NC 7 x NC-Fla 14 (data not given). For each of
signiﬁcuul values for LC Sat and also, for NC: 7, oleie acid, these combinations except NC 7 x Hollund _]umb(), NC 7
Holland Jumbo had significant maternal etfects for linoleic used as female parent produced a higher méan value. For
acid, lod, and P/S ratio (data not given). Reciprocal effects the combinations involving NC 9 crossed with each of the
for the F were significant for the Florigiant x Holland three parents, 73-30, 55-437, and NC-Fla 14, NC 9 used as
ﬁnnhoundl”oﬁgMHtx55437vnmmﬁfhrohk%mdlhumﬂc afemale parent produced significantly higher mean values.
acid, and li)rlllt'lu(h'rcrnss,ulw(h«-()/l,ruli().'l‘h(-r('cipr()('ul Likewise, t - crosses Florigiant x NC-Fla 14 and Holland
(4]b(1slbrlhvscllnlm-vurhdﬂ«m1)h|sln(lw1wvsigniﬁcululin' Jumbo x 73-30 had higher mean values than did their
lhccnmscsN()7xliu“undjunﬂxhllu”undjunﬂx)xN(LPTu reciprocals. Using NC 6 as the maternal parent in combina-
14, and NC-14 x NC 6. Although reciprocal effects for oleic tion with 73-30, 55-437, and NC-Fla 11 also produced
and linolcic were nonsignificant for the cross 73-30x NC-Fla ]nghernumnsﬂum\ﬂunnN(}G\wmlmedamulnMelmrenLln
14, reciprocal effects for the O/L ratio was significant. Inthe the I, generation, only the crosses NC 7x NC 6 and NC6 x
F,, reciprocal effects were significant for several crosses Florigiant produced significantly higher mean values than
involving NC 7 in combination cach with Hollanc Jumbo, their reciprocals.
NC-Fla 14, and NC 6, though there was significance for Rankings of parents for O/L, ratio, oleic and linoleic acids
oleic, linoleie, O L ratio, IS ratio, lod, and LC Sat in ouly according to GCA effects did not correlate with rankings
ore of the crosses, NC 7 x NC-Fla 14, The cross Florigant using self means in cither the F and F, gonerations, despite
x NC 6 also had significant reciprocal effects for these the fact that the correlations were based on values for both
variubles except for the P/S ratio. In certain combiaations, parents and self means determined in a single cnvironment.
one parent seemed o perform best us a female. Examnples of For lod there was no correlation in the F,, but there was a
this were NC € as female in combination with NC-Fla 14 in strong correlation between GCA effects and self means in
the F, greneration, and again in combination witly Florigiant the F,. These data suggest that the inean O/L ratio of a line
in the F, and NC-Fla 14 as female in combination with WOMchupomqncdmunofuspeﬂanmuwzwupmtnLln
Holland Jumbo and 73-30in the F, and in combination with selecting parents for a breeding program, combining ability
NC 7 in the F,. These cffects were not always consistent should be considered. Since there was a correlation between
across generations for other parents. GCA effects and self means for percent oil, then mean
For the O/L ratio, which is considered the most important performance of u line for this trait can we used as a predictor
measure of oil stability, mcans for both the crosses in F, -its performance as a parent.
genceration and the parents were generally higher, and in In the F, generation analysis of single seed, there was a
some cases much higher than the means for the parents and negative correlation (r = -0.993 between levels of oleic and
F, generation in the field. This could be due to higher linoleic and linoleic and stearic (C18:0) (r = -0.35). There
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wis a positive correlidion (¢ 0.857) between linoleie wd
pelmitic (C16:0) und between linoleie aud hehene (C22:0)
ir = 0.39), and linolcic and lynocere (C21:0) (r = 0.46).
These are similar 1o valucs reported by Worthington and
Hanunons (21) in their studv ol 110 peannt genotypas, and

cas they suggest, indicate that selection for lower levels of

linolcie should result in significantv lower levels ol palmitic
and slightly lower levels of beheme ad lignoceric, two 1]
Sat. Palmitic s hypercholesterimie and behenice may be
implicated in the atherogenic properties of peanut oil (23),
thus lower levels of these Lty wcids would be desirable,
There was also a negative corrclation between linolere and
arachidic (r = -0.36) that Worthiugton and Hammons (21)
did not find. As would he axpected, there was o strong
negative correlation between O/, ratio and lod (r=-0.94), a
strong negative correlation hetween OZL ratio and P/S ratio
(r=-0.89), andasmaller, but sighificant, negative correlation
between O/L ratio and 1.0 Sat (1= -0.35), Based on these
values, as O/LL ratio mereases, od and PrS ratios would be
expected to deerease. Use of O/, ratio to predict LC Sat
mightnot be as accurate. In the 1, generation, there was also
anegative correlation between oleie and linoleic (r=-0.98),
but unhke the I, generation and Worthington and Hammon’
study (21), the corrclation between linoleie and stearic wis
signilicant and positive, though of Tow magnitude (r= 0.22),
The r('\\'u.\ul)()siliv(-('nrl'(‘l.l(i(mlu'l\v(-(-nlinul(-i('umlp;llmili(r
tr = 0.92) us well us between linolew and arachidic {C20:0)
(r = 0.63) and cicosenoie (C20:1) (r = 0.60) that were not
fomd in the I As i the I veneration, positive correlations
were found inthe 14 hetween fmoleic and bebeenic (C:22:0)
and lignocerie (C2:1:0) at somewhat hgher values (r = 0.76
and 0.77, respectively). The /L, ratio was negatively
correlated with lod (v = -0.891 P78 vatio (r = -0.47), and 1.
Sat (r = -0.69). Oil as a percentage ol total seed weight
measured in the I, was not signilicintly correlated with any
of the eight fatty acids or the four Created vartubles, so
selection lor fattyacid composition should not afleet total ol
content,

Thescvesults supgestthat cHlective selection for desirallee
fatty acid composition should be possible ¢ven though the

variation iy cesult from several yenes. The fuilure of

maternal effeets to be trapsmitted from e I to the 1,
indicates that maternal ditlerences in the F, were more
likely due to effeets of envirowment rather than extrimuclear
penetic factors. Persistence ol some reciprocal effects,
however suggests the mfluence of estrachromosomal fuctors
inllu:iulurril;um'ul'lkuly;u-i(lmml;m;linn.binu-currcluti(ms
between GCA eflvetsund sell means were nensignificant for
O/LL ratio, identilication of pParents for nse in a crossing
program should be based on teir performance in crosses.

There was asignificant correlation for GCA ellcets and self

wmeans for oil content, thus nmeans of Pirents lor this trait
could be used to identity parents. The Jack ofany correlation
between oil content and levels of latty acids in the IV,
suggzests that sclection for improved latty acid cmnpusiti()ﬂ
should not affeet total oil content, OF the lines studied, NC
7. NC-Fla 14, and the spanish line 73-30 should be used as
parents ina l)r(-u(ling program to produce peanut cultivars
with improved oil quality. However, increases in oleie acid
would be much casier 1o achieve using the high oleic acid
charactercontrolled by two recessive genesidentified by the
breeding progeam in Florida (141,16).
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