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hl/ligav'a L.ssp. fl.ti(iata \Waldron whiI compared %itIhvirgilia
botanical vaie-ties belong to Ihe subspec'ies hylpo",a1w. IIHlwhich] 
sbowe d on ebandint pallttr lt pns-rd a'l'a1]
 

peaitts (Itli exceptio ). wittoras t virgitia-t\]i (.]tivilars ,aritd 

c[OrIhiseln i,'ttws fhttiv l g i st lst panishd i,, I i arr w llit-tii it 1' sa rs a nd (lh r oad thrr pls ilb as te w dh,v lfnt , b er'r ls t'd fo r dl el li vI 

fithlilCt c l Thi, Siliti t'SA fll I"t ij tili)t.iiriia P'ars. v app'arsIo 
resrict Ow1i, i'alili v of' is 'siLss .eli/O Ialkers ilntheailil zci 

cultivated al iI lt. '
 

l -aWrd s ((5)Iti rtl ;ls if\ tie' ttti i s tedl eA rela. ii 'atIhilit 

Th ' ultivaited llil t as ded itsS)speCits, 'rc 1 viyoL, 

b.v-el int.oi twoi . plisubspeciesially.... .dfia ~s i. 0 RiIng to i11i1r11io1o10ti lllt igiatla\V ld rolI C 'C ala n \iso 
logic'al e'haracttistic:s (9(). Kriapo\i0]kas (7,8)and Gir . 'r et 
(11 (,5)finllthc'l replating itsc'lassifie'd th- pe tlill \'atiablility to 

gcogr'aphlical reg'ionls ill Soulth Alliel'it~l. The lBoli\,anl 

regholn wa's reo gO~iized as tile'ceniter of,originlof' the culi
ated peallut and the remaliinghi reo sitSs cells 'ondary' 
|te'S
ofdiversit\, Thet subspecies hylpogava was divided inlto 
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the two botanical varieties var. hvpogae a(irginia Ilotaliical Table 1.Peanut germplasun of three botanical varieties screened
 
type) and var.hirstita anl t -w5ll)S)pciesfasligi aiWaladron for isnzyne polymorphism.
 
l ilntostig iia (valencia botanlical Itp),)alnd var.F7 /iSg-'s
var 

(spaish botanic-al tye) ( 16). The co eial pea it crop YearReIeasIg Breeding Source for
ill of f)tir Genotype released agency method
c 

this studyd
 
tht' United States iscopoelidist iarket ty)(s (6). C/LEa 


The virginia botanical varietv of the slbspecies /11potga' a is-.. ... 
...... ................
.. ..............
 
nmark'ted itstwo d(iffrliit tA)t's. xirliliia and rnier Iarket Spanish botanicaltype
',pes,with the distilitinll being based oin filiit
and seed size. GFA Spanish C 1941('55) GA LStypesi Spantex 	 C.t.
 

C 1948 
 7X LS NC-75-F
 
Tht two,1t ispecies fia.stigita DixieSpanish C 1950 GA Pi NC-F
 

bmotiiil variet ies of the si 

Argentine
Valdron (xahllil ii(hslllpa 	 C 1951 OK Pi NC-L-87
islit(are 	 Spanette 1959 GA LS


marketed as valenciaand 	 Cspalish types, rt'sl)t('tivt'iv 	 C.1i.
(F .	 C
Starr 1961 
 1x fly NC-75-F
i 
 Spancross C 1970 
 GA-ARS;OK Ili 
 C.t.
 
Tifspan C 1970 GA-ARS;OK 1Y PIC-76-F
 
Spanhoma 
 C 1970 OK;GA LS NC-75-F
 
Comet 
 C 1970 OK;GA HY/LS iC-L-87 
Chico C 19: GA-USDA,VAOK (MS/LS) I.C. 

Species Arachis hypogaea L. 	
Tamnut74 C 1974 TX;GA III O.S.Toalson C 1979 TX fly O.S.
 
Pronto C 1980 OK;USDA-GA IY NC-L-87
 
Spanco C 1981
Subspecies hypogaea 	 OK 11Y T.C.
fast igiata Waldron PI 261924 
 E 
 tiC-L-8
/ \ 	 / PI 262000 C 
 NC-I-8/
 

Botanical type 
 hypogaea hirsuta fastigiata vulgaris 
 Valenii botanical
(virginia) (valencia) (spanish) Valenca McRan 19711973 NMBorden LS Dli.
N.M. Valencia t CC 
 PI C.H.
 

N1.M.Valencia C 1979
C NM HY(PI) D.II.
 
Market type virginia runner spanish 

Georgia Red C 1986 GA;USDA-GA 4Y CII.
valencia 
 TennesseeRed C 
 NC-L-87 
NM Valencia C NC-L-87
 
PI 275751 C NC-L-8
 
NC 17090 E
Fig. . Classification of intraspecific variation of A. hypogaea. 	 NC-L-87

Virginia botanical M
tpe,yvirgi4 market l 

VA Bunch67 C 1945 GA 
 LS C.H.
 
VA BunchG2 C
1"rtio a bol,tth et ie 1r tdlls alli . I 1952M92 GA LS1If 11a nl gellet ' latt et ng lilie s NiC C NC 	 CII.Y C F
NC 2 C 1952 NC flY 
 IC-75-F
 

anti'uiltix-arsiisefitl choosiig parents for the iitrogr('s-
is iii 
 GA 119-20 C 1954 GA HYVA 56R
sion of genesi f i \\ill spi'C'i('s 	 C 1956 VA LS 
C.H. 

or fir pure line cliltivar 	 C NC N-78-FNC4 1959 	 MU NC-R-87(1V lie'(7t'lltx', Knamiftlti 
 Ginbtr (6) as s:('(d the' Florigiant C 1961 FL
dlopment. 	 BY NC-R-8 
VA 61R C 1962 VA LS T.C.
 

lhiNledigree NC S 
 C 1964 NC tly NC-R-87
 
Shulamith C 1968 Israel(GA) 11y NC-IS-Fillfortliattimin. Tht'fl po i
itei olit that olie oftile asSllll)tiOlls 
 NC 17 C 1969 NC fly NC-R-8
 
VA 72R C VA
1iath' for till' 	 1971
calltiii of the (coefflt'i('lit of parentage- Altika 	 11Y NC-7S-F
C 1912 FL-Guyana 1Y D.K.i.lines it . 1oNC-Fla 14 C 1973 NC-FL iy tiC-R-87
i..,al lis lo illC 1 W re ltillizgolis andliolli NC 6 C 1976 tic MY 
 NC-R-87
xll-lis'l-epatic'iilarly
h''l violated.Therefore, GK3 C 	 1976 Gold Kist 11yAvoca-lI 	 D.K.
C 1976 Reynolds 
 IIY/LS NC-i5-Fit 'uli t ll )biill attitio iail 	 EarlyBunch C 1977 SC


s(fnil to 	 stiates ofgecntic BY NC-F
 
distaiice amiotimi 7 CcC 1978 SC
i)t'illIt clltivars biasetd (illbioiicliici l adth VA 81 Bunch 	 NC-R-8C 1981 VA BY NC-78-F 

i K29 C 1981 Keel
NC 	 HY/CS NC-76-F
mh g 	 SCC 1982 


BY NC-R-B?xtended to natural NC 9 C 1985 NC NC-R-B7 
IssessIenIt(If gnlleiti' Ci\xrsit' tillb t' 

SC 10C 
 C 1988 NC
plani whit let 	 NC-r-B7
llatitns f ill. ailetI pl)'(digi-evdata are,n(It tiC18411 C 
 NC-C-87
PI 262090 
 E 

NC-L-Si
)dir('t flitieits (if tage no. 486


axaila it'. (Ioxet (e1. (4) t'iilII itit' plarelni Coll. C SC-L-8i

(r)aid silliilaritxv indies (s) ail;seti o1 13 iso.yII leci and 	 Virgnl botanicalt. runner
market tvo
 
.sxVmII ltlrplOll)]l(ici(fl traits i- tlinb matiIls of 1 15 SOxbts l Dixlerunner C 1943 FL
S.F.Runner 56-15 C 	 BY D.K.1947 GA 
 LS CH.
cltix-ars ald ai-estral ilitrl lielltills aitl cO lltie(d tililt itis EarlyRunner C 1951 FL ttY D.K.


VA Runner 026 C 1952 GA
ixlisalt' to Ilse a coplliosite ili(nX icluding both rand Sfor 	 LS C.H.

Florispan Runner C FL
1953 	 HY 
 O.K.


lh' 	 estillti(il (Ifnetic, ri itniships ainiclliltivars Florunner C 1969 FL FlY NC-L-8?
Goldin-I C 1976 Wilco HY O.S.
Ilt'caise their b~iases. 
, 

l 
 SunbeltRunner 197?
Tifrun CC 1982 GA-USDA HY C.t.
GA-USDA 
 MY C.H.
Ifsl ff'iiritisom ilt' polvill1lIhis11 ispIesent illi)t'alllit Sunrunner C 1982 FL 
 lIY NC-L-8
 
gerililplasil, it(')i111"i GK 7 C 1984 Gold Kist HY NC-L-8
l(t oml-contribuit' to diversity studi(eS


il ( i1 r r-
Langley C 1986 TX BY NC-L-87 

t o Okrun C 1986but aiso eo-i 	 OK BY NC-L-8b ilist for increasinlg thitliiierstan figg ofSouthern Runner 	 C 1986 FL BY NC-L-87
tht e't'ii( st ri titu ' oftle allotetraplili(I cilti'ated pealitit. Tanrun88 C 1988 TX 
 BY O.S.
 
The elt''ctitln if linkag's of'is/zNlllt, alleles to genes of 
iiagroni) lic iiipol)Irtan(, Ct'illd t t'liaillNflitcili
tate th' tr-alis
lt'- (If'eclllIoii(allx' lisefilltraits fi1omIi oicte l t liother. Ii 
this s idtdy 61 Ibret'iing hlt', and 6U.S. pCa'iullt clilvi\atml.. aCultivar/breeding line/exotic.
 
)lli intitroiitiOis, two t' iich clllecte(d froi 
 ceilters of bState Agricultural Experiment Stations inFL (Florida),GA (Georgia),iixl'lTsikt orthe l~l~t~llic(_,6lthree llilafor xin'tiesxwvei-,st' 'ned NC (NorttCarolina), NM (NewMexico), OK (Oklahoma),TX (texas),VA

(Virginia);ARS (Agricultural Research Service) and USDA (U.S.Department of
for isoz\ilKi' L))l.yllOphisiis isilig 25 'nyii/it' .systellS. Agriculture).
 

cHy - hybridization followed by selection to 
attain stable line(s),LSM1 1t 1 - lineselection in a land race, MS - mass selection, MU - mutationatoiialS and ethods breeding, Pf - introduction with someMS or LS, Ii = interspecific hybrid.
Th"eg'rlaptnl1ll s(rfl't'li(,dlioriz ailstiili('} for iisitig mit (-Ie(c-roj)hior(sis dI.C. Terry Coffelt (Virginia); C.ii.- Corley Holbrook (Georgia);25 difil-rln t'lli-tll liits p-allil (lti\-ars. g Iii;',,Itedof'i J.S. Itbrlet(ii D.H. - DavidC. It.isi (New Mexico) ; D.K.6

clas 	
Olin D. Smith(Texas);NC-L-87 - David Knauft (Florida); O.S. iiindplant 	 = grown in Lewiston, NC, 1987;NC-R-8 grownfi'v'iro l'rIas,he 	 tll' in RockyMount,NC, 198?; andrlt(rilrlrcti(ons. lhxrtti;siiigagrnttl,,and 	 

iC-75-F,NC-76-F, NC-78-F - grown in NC, 1975,
siir(-(-
of'tll s'eds iseld i i iisth-d ar' istn-dinTafjt' 1. 1976and 1978,respectively, and stored frozen until October 1988. 
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The soljt-rt' inatt'rial 	 for 24 firs.we're' en(,brvos ofhat41r(' S(,(i.s i1libil('4d 
at room tenIlpf' iatlr('. El.-ir'Vos of wervr e0(4dsh' sooII;ktIreed it0 sore( 
tissue si',(' bvtt'r resolution wis oblajih in a preinitr stI(Iv for 
emoI)rvos and (-tfVhdoisI tIji fflo.er an] heafissits. For tI1' tri(tionII' 
(f"l]i vnz'vnv.'s ('u'b e4)br was na1c('rat(] al4 (CinO IAl,of'vxtra-tion 

ufillr m(ditfid from Aruuls'kar and Parfitt (I)pII wis dianged from 8.0) 
to 7.5 awt 2-vrnarpto'ihanol w%'ts The pro4t('(ins of'stardi gt-lo(iitthd'. 
pieparation and ,'l('ctrp)hor(sis Ibhlishl'd h} Sttlnlr t al.(II)were*m~)'11JlI. ThI os hhioootf I't(Ist ing4i4 (0,1! ftirl'ine € us),i's n 

:iirv(din tlIis st i' -elistd t o r'trt-4n(.(d inl'TI ,h'2.TIiv 25 t-4/\((44vs,' i - rI sI(I
t) ii r1n4 ft t (Iii n "]'TIv2. S hI r a a I ',1a:3)t , ii ' s st t ,j s i i na prv iiinina rv 

stinv Ic-d to vid]iv'smeared bands or no rv'action. Each ge44ots e wl.s4a lssl,-,dhire tf difritoi gIelrldir e.4\To)hast s ,,i 'Is i,. rfir1n 
till, ]oh'Iv4,rphi i f(irN111t'.all gv'J44t'.\]swore assapd'((f(T and PIll 
s((V iiI for gels. Thv assays for tIh'tinies and II)I 	 I I Itimes on dirfit'e't 

II)l rp'fliteahtLOtv])v'S oiing for we'r I'urther to 4((Ifirln the 
1441:44(451tI. 

Results a1Ad Discussion 
Most e,]z*vineswere found co be onoinorplhic for the 

genotypes mon1it)red inthis stlv (Table 2), two en zyInes
(ciCaliase al i Intal ate del tyIvr geI itcse) gave iiIeicnsistent re'st Ilts 
witlin genotp]t's, andt!thrc e n were polynophic-'ne's 
gltiltalnate oXaltoa(etath I'alalmS1ililase ((;OI), is()cit rate 
delhyvIongease (I)1l), atdplI)os)l iolhexose isotitertse (1Ill1). 
Each oftIv . illniol)1hic en zvitnes (lisplaVed two diff'rent 
Ibal(dilig patt'rins, the ti ferenct Ileilig tht' )i(.'st'lIC'( vs. tle 
absence of either on (!)I1)or two ((;(T,PI1l) bands (Fig. 
2). (OTahIid Pill showed(consistent handing patterls for all 
gelittl)es, exceI)t (;oliii-! Ir lll"hereas l117invogralns 
for seve'l of' the (68 geiittN-pes (NC 2, Hlorispan Htinine r, 
Sunbelt Runnet', ()krtti, -Flornner, ;oldin-I, and N.M. 
V'alel cia) we're lot hoit)ogenetOll,',orrildividlial enltl~ryos of' 
each (Iftel ese seven gelotvpes, the )olvintorplic hand was 
either pr(sent or absent, with oidence of'tile band ranging 
from one-third to on'-htalt depenItding on ge'iIIlype. 

TIte extent of isoiv' ( poivyniopl])ismn follnd allolg tile 
U.S. pealllt ciltivars \\'as Colslide(lred not to he stiffji'ent to 
calclliate Ineangfllin ii1sinilarity indices for the ass(-ssnIent of 

genctic rlatedessanonh~g iii('s.TIirfore, it wwas otpossi)Ie 

Table 2. Enzyme systems monitored. 

nzyme 
 ECnumber Zymograma roeStain 


reference 


Acid phosphatase 3.1.3.2 M 14 
Aconitase 4.2.1.3 M 14 
Adenylate kinase
Alantne aminopeptidase
Alcoholdehydrogenase
Aldolasc 
Arginine aminopeptidase
Aromatic amino acidtransamtnase 

2.7.4.3 

1.1.1.1 
4.1.2.13
3.4.11.6 
2.6.1.5 

M 
M 
M 
M
M 
M 

14 
3 

14 
15;4 
1 

Catalase 
Diaphorase
Esterase 
Galactose dehydrogenase 

1.11.1.6 
1.6.2.2 
3.1,1.1 
1.1.1.48 

1 
M 
M 
M 

3 
14 
14 
15 

Glutamate dehydrogenase 
Gluto,te oxaloa'etate transaminase 

1.4.1.3 
2.6.1.1 

M 
P 

14 
14 

Glyceraldehyde 3-phosphate dehydrogenase
Glycerol3-phosphate dehydrogenase
3-Hydroxybutyrate dehydrogenase
lsocitratedehydrogenase 
Leucineaminopeptidase
Mlate dehydrogenase 

1.2.1.12 
1.1.1.8 
1.1.1.30 
1.1.1.42 

3.4.11.11.1.1.37 

M 
M 
M 
p 

I 

12 
12 
11 
14 

14 
Menadione reductase
Phosphoglucomutase 1.6.99.2

2.7.5.1 H
M 3 

14 
Pnosphohexose isomerase
Shikimate dehydrogenase 
Superoxde dismutase 
Triosephosphate isomerase 

5.3.1.9
1.1.1.25 
1.15.1.1 
5.3.1.1 

P 
M 
M 
M 

14 
14 
--
14 

-
ap . polymorphic, M monomorphic andI- inconsistent forgen.-

types assayed, 

bFor more details, see Grieshammer, U. (1989), Isozymes inpeanuts: 
Variability among U.S.cultivars andMendelian andnon-Mendelian inheritance,
 
Master's thesis, N. C.State Univ.,
Raleigh. 
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Figure 2. Zymograms of polymorphic enzymes. 
A: GOT; lanes 1-4 = spanish botanical types (I= Comet, 

2 = Argentine,3 = P1 261924,4 = PI 2620X)); lanes 5
8 = valencia botanical types (5 = Tennessee Red, 6 = 
NM Valencia, 7 = P1 275751, 8 = NC 17090); lanes 9
13 = virginia botanical types (9 = NC 18411, 10 = NC 
4, 11 = NC 9, 12 = P! 262090, 13 = Coll. no. 186).

B: 	 Pill; lanes 1-5 = spanish botanical tNpes (1 = Comet, 
2 = Argentine, 3 and 4 = Ill 261924, 5 = PI 2612000); 
lanes 6-10 = valencia botanical types (6 = Tennessee 
Red,7 = NM Valencia, 8 and 9 = Pl 275751, 10 = NC
17090); lanes 11-15 = virginia botanical types (I I = 
NC 1.411, 12 = NC 4, 13 = NC 9, 14 = P1 262090,15 
= Coll. no.486). 

C: 	IDtl; lanes 1,6,7, 8 = spanish botanical types (1-P1
261924, 6 = Comet, 7 = Argentine,8 = P!262000); 
lanes 2, 3, 9,10 = valeneia- botanical types (2= Tenn
essee Red,3 = P1 275751, 9 = NM Valencia, 10 = NC 
17090); lanes 4,5, 11, 12, 13 = virginia botanical tNPes 
(4= NC 18411,5 = P!262090, 11 = NC4,12 = 
NC 9, 13 = Coll.no.486). 

to study the statistical correlation between tile coef'ficients 
ofl)arentage ol)tained biyKalIt anu (;orl)et(6) f'ron )edigr(e 
inlfrtation and Imeasure of gen('tic distnce based oil 
o rers inordr to assess the itilih' of the two


isozyine mark
(iffL..Iit sitilaity mleasu]res for peamts. Bit, the general 

trend of genetic 'arialbiliv,%%ritinand aw.)ng b~otanical anld 
ntarket t)pes ofth(' Cu]ltivated peanlnts sllo\'I froIll peoligree
data (6) was reflected by the polvnorphic isozVyie systells, 
GOT, 1DI 1,and Pll I. The two )bandingliatte'r.s o( OTand 

Of Pill conformed to the botanical t Pes with three 

7
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