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ABSTRACT ieen established and used i )r Ite' developint[ of' electro-
Because oltie inlportai,(( of peaililt (Arm'his h!/p,vaa L.) as s ds I alth\, pea htsto which 

an oil, 1od, and feed souri'v worhl(ide and the cottrillt ions of'tllor aitcar d procaitny h .
ireeding and genetics to vieh] and quA il i provi'm'nt, it is t togr
 
de'sirale)h'rto oiiili'isi.id tle 'ti(' strit fthe pht Isoz/Um's 
 might iecompared 1hr induced changes (18). Phlxlogenetie
have ben used ti gain Ili imhilirstandig of the gec'tic stnctiure, evaluations hitsed oi e'lectrophoretic data of' total seed
of several plat species. I hiwi .er. we hiiod no lihtraillr oil the proteins (11 )and of'six enzvines (3) have been co cetedC for
illleritanctl of isozves il pealt. h'li I",and F, stid of several the ge sArclis.Two enzymcs, roxidc (:27) and lipoxy­crosses lbvtwcn c'iilti~ars and phtit introductionl lines of thre 
botaltical typi's olp'plllnt wre ilsil to mvistigatithe inlitiritanii g('ttase (19) htve been subJect to b)it)ehmtical inv'stigatiotns.
iif' thre isoo,'s. I).\ hoirzintal stard gel vIectro)phorsis: We anal\-zed 67 diverse peanutt gc'notxpcI'()t 25 t'nzme 
lhosphoh' i ismera (PI1il), itsciirati' dehli'doigiiase (HI)11). s',stetns (7). Only three ezmit s-ghutmale oxahoc(tat(m~d,,xh,:Lvtat(guta~me t,'Flachmoh( t(('f) w'd)t'hrmec transia Ii nase' ((GOT), isoc.ilrfte, ded]drogeliscj I1)11 ), and 
( 'i dis l la ' dientwt iio i i I i b ad in g Il diifiri iflsr n t a te rn s , e P1 I 
ieing thl prisince vs. the ahsviici of'"idicr on (I1)11) o two phophoh'xo;'tratsai as(' Il-we'c'isistettlylPolv _(PIli. COT)I)ands. ( hi-sllarl a.nal'sis for godness if' Ill ii'the morplfit. W' fot nt to data intlte lite'atret oil the ittlen­
iiiisir,-,d I' sigrugatilo ratios to ratios ixpiteid froi ge'tic tanc' of isoztttc's ill p'annlt.
iii)iis iiidicated that tliIht hs)lyirisms f(or oith i lI anid 11)11 The ol)je.ic','s o)fthis sttd' wt(t l('te'itit the itltri­

ae citiholhld h. singh ge'iis. Two hli, I'hli-I aid lhl-l, It''it H torisputive. ari' lirpopsed. Sixt\ -fi'v of' 71 ", Irog' monitoredt ii taiteofthe.c' three iilyioi)hic ('t ' ct-ph hh
for (';orsiiwi tIh, lciin 1 rMAO pirent. Ti ose tsoinerase, isocit'at (ll .d(to llgt;se , andll ghiztantatemFattrn iflhi F, 

pro(geny segni'gatt'l into tll'
not i two pantial tvp's, but tli' ratios did oxahc't',tt, t'rltlsailltiase fnr f'tlll pelalit croiIfit tsses.
Possible for thecsimple gelletic ,.uodol. explanationtsobsered ,paernai,,h,,ri,..,., of' ,,hi, Materials and Methods ic:( bip.a,..ti 
transmission of plastids, pri'vgili' IfN:\ syrntliisis ;mIld getlomi Crossis iluhiding recipr als lietween two cihti\'ars and tliri'i plant
imprinting. introd ,tion lii's r'pri'seltilng thre idilretit bll)a kypvns of jpimaticldI 


anildiffering in isoz iv'ieimttrn; were made for this studsv.NC 18. 1 and 
Ke\ Words: 'h''t roplhort'sis, proltiin. . , ,t0 virgiija ,]t (ssp.Pt il)l (O11 ,(GI262(t93 panlits oiif !!lioaa \rt: hqoga+'a)were 

grio miit, pat'rinal inlirita ce. chose l I'c'ause+if plhr m 1aodt dlhi('i'n 
t'ne if tv.'io slow bamds flor ()'t (IE.(E . 2.6.1.1uuflrwo slowssInoids fur t tt I'L.(,5.3. I .,93. 'IlT spaoishi-tv]n' 

(ssp..fastioiatavar. vulgai.s), (Coii and ( 1P:t 1 261,92-I) wtre used aspadrents hieailsi'il l'lt'ic tif tv.iu slilol anshur ( ;'( aln)Tpr's'lc'iiif twii 
Isozvmes ave ftOundwide use its genetic markers fbrmsie shw bands fir Pil The vah'ltcia type (Spfistigiata vao.fastigiata)and applied research ill several crop species. Many applica- parit(s, TelI lessiV Ih'd and A itP12757513 uhv' thl 's 'm iiftfle Ptit
 

tions in plant breeditg use unmapped markers, such as the ibailsa dahisitl'l l'(() " uaids. tn addition 't'inessec IHtddo(slot
 
estimation of otitcrossing rates, the measurement ofgenetic hart. a silgh, slow Illt fur 11)t1 It'(: . 1.1.1.413 thut is irsenlt inlvuother
p)arents Sevwn F,"sfr) l roe sshiwnnlra 184111 and t hivar
variabilitv, the irhgression ,gemls from wild species, and "'ii'o 'ssiv ' Bud, 4 F,'s from ti cross 18111 and (C, .5F;'setiween NC 

the identification of tapl)id-detrived p lants f'iom antter frii11li' cross lii'tw'i'iiA,a'l N ltl sl.ti the cross litwee.
 
Cultnre (26). Cove ring tihe entire 
genome with genetic Teinni(ssi'i' l1d anl B, were s(,lfid. Th' F plrogeny see.d l"''m.ior two F,

markers increases the prolbabilitv of' finding linkages of plants \%ri'hr18iiilked111 ),intoandl4(N(C 18-111 xTin'iss. .led), 18,111 xC
:3 (A xNC (Te'nmnessev 2(N11cd x 13) group~ls fi)r atnalvsis.
 
ntarkers with monognes of' 'eo mic interest and coild ATI3., llN(11onic ,is and ti'i cotIelh ofie'ch gF sc(t( flandp r(intt
 
proside nsiglithe rel iy pt enitialintoly f'aeilitfite org anization of' pofvllgenit' sy'stemits, 

1 tat ing itle trats feri of c I'siwe las24 rci1)'calF seeds w5r1 ititiv I 1qsi 'is 'ros l(s(( (and(an as.zm( i'tiyiv.as t'd firth iissasepara-t'k,i'd I~r PI I )GT.~tI 24 f'a' 
tative [OttWd5 l)11I5<liilrpiliC I 15t'vilii'i'i' 0f'3'naii') x 13quantitative traits )btweenbreediig lines. In a few crtp iuale) mnlY; Ilirifor'.%oil from this cross \\('r(. ohtiild for thils 

sp~ecies, suh :is mlize (Z'a mays L ) and tomato (LII ('i'i,. No B xTetm'ssi't' tIed F seed was availalhi. Additional F, seid~f'rolin• the' following c,-ossu's were mo)nitored for GOT'I: (C, x B,, cuhti'ar 
siconlt en'.~t I. .extetisive liikage itaps lisec on isozytne ( t x NC 18.11, tI x Comlt, and N C 18411 x Com(t.
and restriction fiagient length potyimphisms ar' leing Matire si''ds we'ri' imbied fir 2I iors at room t'mpi('ratur prior to
 
developed (2, 9). 
 the extractin of' the ('nzvmeis. Each ('ilrvuonic axisand ca. 50 ing of' a 

Becaise of thi' importance of' peanut (Arachishypoga('a c,.h" pilrsied wire Imaci'rated at 4(: in 80 l,ofliit extraction iuffer
 
L.) as an oil, fiod, and " "
f''ecd source .vorlkidc and thc le 'scfil(lh-ArIsikar"iiItarfitt(1)pt15 cladligi'ilrii i )7.5 111 

Contributions of,breding and genetics to yield and quality starci gel i'h'i'tropiorsis using tlh' ti'thods ih'scribid liv al.Siul)ler vtimprovement, it is desirabhl tot understand the genetic (2.. dt't'ctitThe' staining soluhtis Its'il for th' of the isizivis were 
stntetre of' this plant species. A f'ew isoZyn( s'ste its have listed I)v c;ri'shalt.r anI W''il (7).

'ie freqieicies ofth diff'rellt sanling pisttirns for;Ici iif'th(' F, st'i'd 
groups wr'tisteidfor goodIness offit to gen(tic' ht])uiithises l) "v iteatIs of 

'laper No. 125-17 of lii Journal Series of' the N. (C. Agricultural ('hi-sqijara'naly,\sis. lrtheirmor, the data for 1ah crsswerepoolh att
1ii's'arch Servie,. lahtigh, NC 276915-76.13. This plliei'ation was parliallv the iooh'd, sl., andl hti'rog.,n'ity ('hi-square wwir' 'erecalcuhlted. 
su[porteid )y'vthe l'i'aiml CISP-USAII) grant imbeir I)AN-.I048-;-SS'­
2065-00. lB'ciTIui'eidatitus io nt ri'lusl'nt an of'ficial position or pilicv Results and Discussion 
of USAI DI).
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%Aorresponiding aulhor. genotypes analyzed in this study (Fig. Ia). The faster migrating 
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Table 1. Chi-square tests for the 3:1 and 9:7 F2 ratio of peanut seed segregating for presence vs. absence of the two slowest migrating isozvines 
of Pill. 

2 	 X2 2
 
x	 Observed df P x


Cross 	 Total Present Absent (3:1) (9:7)
 

NC 18411 x Tennessee Red Pooled 	 147 117 30 
 1 1.653 .25-.10 32.541**
 
Sum 
 4 3.014 .75-.50
 
Heterogeneity 
 3 1.363 .75-.50
 

NC 18411 x 	 Pooled
C1 72 52 20 1 0.296 .75-.50 7.464**
 
Sum 
 2 0.571 .75
 
Heterogeneity 
 i 0.274 .75-.50
 

A1 x NC 18411 Pooled 	 110 85 25 
 1 0.303 .75-.50 19.763**
 
Sum 
 3 4.312 .25-.10
 
Heterogeneity 
 2 4.006 .25-.1D
 

Tennessee Red x 1 Pooled 
 51 37 14 1 0.163 .75-.50 5.502*
 
Sum 
 2 0.170 .95-.90
 
Heterogeneity 
 1 0.005 .95-.90
 

*,**Significant at the 5 and 1% levels of 	probability, respectively.
 

zone consisted of two ionoiiiorphic bands, whereas the present or absent (mill) (labeled I and 2 on Fig. la). All F
slower migrating zone showed one fast band fixed in all progen) of the four crosses showed the two slowest bands
individiMals (labeled 3 on Fig. ha) and iwo slower bands either indicating (lominance of the lresence of the bands over their 

absence. Each F, group assayed segregated into the two 
I 2 1112 232A parental types. (Cii-square values for goodness of fit to a 

,-I proposed monogenic 3:1 (present: absent) ratio were 
2 SLOW ZONE nonsignificant for all 11 groups assaved as well as for the data3 
 poolel over crosses (Table I).

A Because the cultivated peanit is considered to be a 
. FASTZONE "diploidized" allotetraploid (8), it is expected that traits 

which are controlled by one gene ill a dliploid species are
inherited digenically in peamt unless one locus on one of the 
genomes has miutated to nonfinctionality. A digenic model12 111213 2425 	 was considered for PI I I by testing for goodness of fit to a 9:7 
ratio which resulted in significant chi-sqluare valhues. It is,: It+;;4;. I, possible that the parents contained two different activealleles (rather than an active anl a nill allele) for the locts

B 	 in question-represented by band I and band 3 (Fig. Ia).
The faster allele (band 3) possibly comnigrated with the 

product of a second locus fixed for the genotypes assayed. 
Considering the relative intensities of'band I and band 3, it 

12 1112 2324 	 appears that in heterozygotes (F lanes 9 and 10; second 
lane of segregating F.,Fig. la), band I is lighter than band 3,
whereas in honoz)ygotes for band 1 (parent A, lanes 2 and 

C 	 24; fifth ]ane of segregating F,, Fig. 1a), bands I and 3 show 
about the same intensity. If'1i I1is a dinmeric enzyme isin 
maize (24), band 2 cotld be a heterodimer formed between 
the products of' the polymoq)hic locus and the putative 
second locus and is, therefore, expected to be presentFig. 1. Banding patterns of parent and F and F2 progeny seed. (A) 	 u,homozygotes for band 1 and heterozyg.'tes.

PHI: lanes I and 23 = NC !8411, lanes 2 and 24= A, lane I I ecase we realized the possibility that twoactivealleles 
=A, x NC 18411 (F,) lane 12 = NC 18 411 xA (F1 ), remaining
lanes = A, x NC 18411 (segregating F,). (B)ID: lanes I and are segregating for PII1i after the gels were discarded,
24 = Tennessee Bed, lanes 2 and 25 = B , lanes 11-13 = rescoring could only be achieved from photographs takenTennessee lied x B,(F,), remaining lanes = Tennessee Red x from some ofthe gels. The results of the chi-s(luare analysisB (segregating F2 ). (C) GOT: lanes 1 and 23 = NC 18411, lanes for goodness of fit to the mnonogenic 1:2:1 ratio were 
2 and 24 = Tennessee Red, lane 11 = NC 18411 x Tennessee 
Red (F,), lane 12 = Tennessee Red x NC 18411 (F,), remaining nonsignificant for three of the four different crosses (Tablelanes = NC 18411 x Tennessee Red (segregating F.). 2). The difficulties encountered by scoring intensities of 

/,
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bands from photographs could hav led to tile silificallt the two loci Phi-I an1(I d/1hi- l siig the preselce 's.aIbsCllce

deviation from the lproposeti ratio for the cross NC 18411 x scoring fbr the polvniOichic hals of Pill. The clhi-sqliare

C1. BY scorilg for I)resellc vs. ai)sence ofblali(l I aid 2, the v'ahle for goo(ness of fit to the expecte( 
 9:3:3:1 ratio for two
 
hoOZ'gotes for laii( I an(l the lieterozvxgotes were pooh,(l (loilhlttll gllees was lnolis glificallt (Taile 4).

iniole-class. Although we cannot (leteriiiine wi'thelicr the Glutamate Oxaloacetate Transaminase
 
locus )ro(hices a single active or two acti\e alleles, the (latt 
 Thle eylie (()Tsllowed a ilaxilIlIil offive ballliils which
itx'ertht'less support a sigle locus(lesigiate(l Phi-1. were approximately eqli(listat from'acI other. As in PI Il
 

and I111, GOT sliowell two (li'ferellt Ili(linlg patteris Ior
 
Table 2. Chi-square tet for te 1:2:1 rtheo sof( assae,(l, with tile two slowest hamllls iweing either
2 

segregating for two allees (bands I and 3) of Pll)rs('li or alseit (Fig. Ic). I lowevr, the 1 se,(l (lisplayv(l
l)heliotypes flot cOilil atilIle with aMei(lelian ge(etic imod(ll

Observed 
 Sixty-five out of ' rogeny ealiihie,( sl(i tuIlFatilitig 
band1 band3 l)atterni ofthe iIualle par"nt (Tale 5)whiclh suggesis jiaterial

inheritance. Since the F., seedls segregated iito the two 
NC 18411 x TennesseeRed 	18 7 6 5 ? 2.444 0.50-0.25 larcital i henotypes, )lasti(sl)assingonllhtiroigli the )olin
NC 18411 x C1 23 6 7 10 2 4.9130.10-0.05 call be rule( out as beilig tile callsal fiactor 0r tlhe observe(l

A, x NC 18411 44 1 i 20 
 9 2 2.000 0.50-0.25 phet oiuo'oi
 
TennesseeRed x BI 36 10 19 
 7 2 0.611 0.75-0.50 illi 1(dPatil (14) repoitetl on pateriial illeritauce of x­

lay-i 11(1hlc('e foliaceous stil)ule illthe 1)Cainuit. TIwy iad 
olbservel the expressi on of the rec ssi\'e cli arahcter in ti1(,F
 

Isocitrate Dehydrogenase 	 vlin it was colltril,teol b' tie lilal 
I 

e parellt. iecall(,the F.,

The eizyme IDI I sliowed oily ouc zone of activi~v for all segregat(d iiito the two pat('rnial types, lhcy colichileI tim


individuhals as5ayc(l (Fig. Ib). Thbie faster iiiigrating hin 
 i'paterialwas ti1e inieritaice offi3lace(ouis stipliI in tile peallit
fixed for all geliotqVes and the so\ver bandi was either is coitrollc( b iliclear genes. Their cihi-sqjulare analysis of
 
l)resent or abseint (n 11). (Sonme aoliti:)iual weak hlalldS fo(r differeiit reciprocal crosses lct them to prooise' a

appeaijintylllsistentlY'weri~tinor( .)Ii aolleigll tTti tossec (lige inic lil(lo(lel ofillieritalcc with tnlsiliissioll thIroiugh lh'lied x B i itprogittte slow hand was l)restlit (absent h 1)oll(n. I'the paterlal illheritalce of GOT was (llt to)

T'lnessee lel), showing loniiiiaiice of the lpres(ic' 
 of the nclir eles the haploid F,se'gregatioli ratiis off1:1 Ior 3:1
 
lancl overits aibseice. The F 2 pr(genof the three Teiessev woild et'exipecte( fir the actii offoi or two g('ies,
lied x131crisses segregat,(I iito the tvoobst,0cV(l plienot)es. respctiel'y.The chi-s(quares for the goo(hiess offito the
 

The chi-square vahls for goodhiess of' fit to 
 the 3:1 oservcl ratios to these ctxlectationis were partly (1:1) ( r
 
(present:absent) ritio were iiinsignifticant for both groups always (3:1) sigiiifictn (Table 6). Therefore, a "iiiodhl of

(data no showii) aiitl the poil( (I (lata, whereas tlie (lata (lid iiuclt'ar pat'riual ilierihalice cai liIt be proposedI frii these
 
not fit to a 9:7 ratio (Table :3). ()iie locus lesiginate( Idh-I is data. liiterestiiglN,, the obs'r\,'et ratios fittc(l the 9:7 ratio
 
proposel. expecte( for two tniclear t(lotiiit gc'lies witli

Independent Segregation of Phi-I and 1dh-I conlipl)-('mentar' atiot.
 

The conlbincd (latafor Pill ,rinol 1l)1I for the cross There are several wa's of' explaiiiitig theli aternal
 
Tt'iiesset' Ret x 13, slggeste(I ii(lependent segregatioi of 
 iilicritancc' ol)s('rvd,(l for' thi,eiizyiie GOT. i)ifft'eitial 

expressoii in the F can ofteti he attilii'(I tocvtoplasiilc
gellOillt's (c'hloropihist litl li(iito('hi(hidal). Mit ochoti)(drial'Fable3. Chi-square tests for the 3:1 and 9:7 F,, ratio of peanut seed DNA seems tobe inat'rnially init'itc(tl iiall liighereukarvotessegregating for presence vs. absence ol the slow migrating that have heen stii(lictl (1.5) with (lilt' txct'eptioni rI)ortt(lisozyme of 11)11 in the cross Tennessee ed x B. recently by Fairbanks c l (5). The'y proivitle l strong, 

2x2 Total Present Absent df P x thought li()tconclusive, t'vi(telct that, mlitochoiria are 
(3:1) 	 (9:7) transnittel biparetitally in alfalfa (AN'licaso .satira)based 

- o1 the hihritancc' patterni of large initocliontuhial IINAs. 
Pooled 51 	 35 16 1 1.105 .50-.25 3.172* Pllusi(ls have bt't'lI fotli( to ho' pretloinaiintly lmacriially

Sum 
 2 1.149 .75-.50 tratismitte(I in aigiosperlns mid patt'rlially traisnitttl in
 
Heterogeneity 1 0.039 .90-.75 
 gynillosperilms (10, 20). See\'ral angiospern species show 

bipareniital plhstid traisnissioti so the hybridizatiois hetveei 
*Significant at the 10% level of probability. intlividillalswith gelit'tically'tliffer clt plasti(ls proclc'enixt'd 

Table 4. Chi-square test for the 9:3:1 F2 ratio of seed from the cross Tennessee fled x B, for the loci Phi-I and Idh-1. 

X2
 Observed 

Group PHI(P)IDH(P)* PHI(P)IDH(A) PHI(A)IDH(P) PHI(A)IDH(A) df (9:3:3:1) P
 

1 + 2 26 11 	 9 5 
 3 1.529 .75-.50
 

*P = slow bands are present, A = slow bands are absent.
 

/ 
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Table 5. Banding patterns [presence (P) vs. absence (A)of the iwo 
slowest bands] of parents and their F, progeny for GOT. 

Cross Observed 
Female parent Male parent Presence Absence 

NC18411 (P) Tennessee Red (A) 4 
NC18411 (P) C1 (A) 6 
NC18411 M Al (A) 2 7 
NC18411 (P) Comet (A) 6 
81 (P) Comet (A) 1 

Tennessee Red (A) NC 18411. (p) 5 1 
C1 (A)NC 18411 (P) 17 
A1 (A) NC 18411 (P) 8 
Tennessee Red (A) (p) 10B1 
C1 (A) B (P) 
Comet (A) NC 18411 (P) I 

zygotes containing both ti pes of plastids (cytoplasmlic 
heterozvgotes) (20). 

Tie node of' plastid transmission in the peanut is not 
known. Recentlv (orriveau and Coleman (4) developed a 
diiagnostic inetfiod to rapidly screen far plant species 
)potentiallycapable of t)iparental inheritance of'plastid )NA
bv using a I) NA fluorochrome in conjiniction with 
e(ifliiot'(esnt'nc( microscol)y. Iey(etected (10l)hstudl)NA 
aggregates in pollen obtaint from A. hypogava. But since 
the\, found an example of' intraspeci flc varialiit in pisum 
.satiiuoi (displaing both lil)arentaland maternal inheritance 
of'plastid I)NA) the potential fbr t)iparentalisli may exist 
withiii a 1lhat Species consideredI to be Iiiatern1al. 
Furttierul re, of all ftnilies studied the Fabaceacdisplayed 
the higheist vaiiation for the mode of' plastid transmiiission 
among species. Smith ct al. (22) ilund plastids in alfalfa to be 
inheidd I)iparentallywhich was confirmed by Leertal. (12) 
with evidence froi the inheritance of' restriction fragment 

length polymorphisms of the chloroplast DNA and 
ultrastructural inv'estigations. Smith et al. (22) speculated 

that hiparental transmission of plastids maybe nioreconimion 
inl the family Fabacc'cethan in other flnii!ies off flowering 
phats Ibased on eviidence firon otter genera within the 
Fabaceav. Iftheinheritanceohserved far(;OTii thlepeailt 
results fr'om biparental plastid transmission and, if' the 
1preseiice of't ie two iso iin(ie Iali sis assumei( Ito l)( (lonni it 
over their absence, the lack of' bands in the F requires that 
the plastid transmission be leavily skewed towards the nuale 
parent; otherwise, the dominanlt pliiltype should be seen 
iil the tissues containingmixed and possiiiiy sorted-out cells. 
Smith (21) and Smith et al. (22) reported a that strong 
paternal bias in plastid transmission exists in alfallfa. 

Plastid shunting c'an be under nuclear control. In 
l'elargoniun, the output of" itale and 	 f'eniale plastids is 
controlled by the nuclear genotvp)e of 	the female parent 

(10), whereas the plastid inheritance patterns in alfalfa are 
influenced by both maternal avd paternal genotypes (2 1). If* 
the shunting of'the plastids in the peanut were (fie to the 
actionf two doini itc(mhplementary genes in the zygote, 
a 9:7 segregation ratio as observed in the F, for (OT would 
he expected. 

Ano)th l.conceivable mccianiswin whict could exptain the 
observetl paternal inheritance is the occoreice oflprezygotic
RNA syn thiesis. It is known that ptolen grains have aihigh 
metabolic activity during their devei(pment from a 
uiicros)ore to the end ofthe fertilization )r(c'ess. It has l)een 
dem(strated that several genes ilidiffereit plaitt species, 
including isozyne genes, are expressed, i.e., transcribed an d 
translated, in pollen (6). If'a genie is 'rainscti)ed during the 
iiiale galietophytic [hiase, the nucleus of*the male gamete 
which will finally unite with the egg cell to from the zygote 
still contains some of tte Iieteronticear RNA (hlRNA) 
formed (h,,'ing pollen developmenit. It is conceivable that 
this RNA could be pr'ocessed to inlINA, transported into the 
cytosol and translated intolIrotein duringseed devehllment 

Table 6. Chi-square tests for the 1:1, 3:1, and 9:7 F, ratio of peanut seed segregating for presence (P) vs. absence (A) of tile two slowest 
migrating isozymes of GOT. 

2 	 2
x Observed df 

Cross 	 Total P A 11 (3: 1) (9:7)
 

NC 18411 x Tennessee Red 	 Pooled 146 81 
 65 1 1.753 29.671* 0.036
 
Sum 4 2.915 31.221** 1.218
 
Heterogeneity 3 1.162 1.552 1.182
 

NC 18411 x C1 	 Pooled 71 45 26 1 5.085* 5.113* 1.465
 
Sum 2 5.455 5.607 1.843
 
Heterogeneity 1 0.371 0.501 
 0.382
 

A1 x NC 18411 	 Pooled 110 70 40 1 8.182** 7.576** 2.442
 
Sum 3 8.538* 8.050* 2.797
 
Heterogeneity 2 0.356 0.475 0.362
 

Tennessee Red x B1 	 Pooled 51 31 20 
 1 2.373 5.498* 0.425
 
Sum 2 6.044* 10.393** 4.161
 
Heterogeneity 1 3.672 4.896* 3.730
 

*,**Significant at the 5 and 1% levels of probability, respectively.
 



oeidence for this I 'opothisis st slois aron fr(inpildislT'ih Ilh E. J.omedieiilo S . , V. c "llrkova, and V. 

IN IEITAN( 

and early seedlingstages. If'the genes coding ror inflnrenci ng
the expression of the two (;OT isozvlncs investigated in this 
stuidy airc cxpq~rc sse(l cxcliisi ,'cINtirini gtb ialc ganctoplicIt d a e ~ ~ e s d .IN". r'g h ' e~ lh.a x l s v l d a t e 
twvelopieiit, and jithe hrfflfA isproduced abidaitlvand 
in asafficient Ivstable frm , tI est' characters (coiII be pissv( 1 
oibi f1le pollI'en through "dehivgd" expression. Supportiv(e v i d n c e b r t i x] ) t h e s s ss e m s r o m u r n l ~u li s h ~ 

F)FPEANU|'T I Si )ZYMES 	 I 05 

S. ILii (Ills. R.01. 1973. (GeWties of Arachis hy/pomea, pp. 1:35-17:3. 
P'liiits: (Culture and Usis. A,'r. I'i'anit lRes. Idi'. Assoc., Iiiv., 
Sillwatir. ( )K.SlwOK.9. 1lhoisim ,,toi..1). A.19Y!). W o' rking linkage<, map%. maiz<, .ml coop. 

Npwsli.63: --I-151. 
10. 	 Kirl. J. T. 0., and H.A.F.Tili 'v-Ialsse t. 1978. 'Ihit 'lastids: Their 

Ch(iistrV. tnituir, ( rithli dii Ih, ,iliritane. l':l'siir, North-Hol l lan d i fl m e d ic al P r es s , ,,mstv,d a m . 

iiservat io that tic two polymorphic shiw Iimi of ( 
were not found in leaves of' niatu , p lants. The ('xc(ptiorns 
f'rori patcrnal inheritance observed for six of' the 71 Fis 
assaved could havc been caused I)\- vabring cnviromniintal 
f rsfactors, durig pollen and sced (flpiit influec inrig 
RNA stability. 

Finally, t;eroriiic irnprinting-as postulate.d for 
ianinmIals-rannot Ie exciuded as }I irig operatioinl if plants 

of paternallvand maternally derived genes isnot known but 
sonic recent advances indicate the inv'orivnlent of 
netlilation of'cvtosirne iinclotidcs in parental inmprinting 
iinnice (25). M thvlation of' I)NA has Ieen suggested to 

constitutt a regulattor-v mechanism for inhibiting tlc 
expressiili of gcnics in several plant species (1:3. 16, 17. 28). 
Methvation of certain gtnes cold be dependnt on their 
parental origin in plants which could explain the differential 
expression of the (GOiTisoz'nii sin the F1aind the scgregation 
of the trait in the I'. 

This studv was not designed to distinguisi hctweln these 
aid{ otl i('rpssil 'explanatitrins thl di fe'eniia] e ssior 
of (OT isoz'llsics in the Fl and F., gcencration because 

-patr;;a] ii iitanc was no)t expected to be' obseiv , A 
detailctl invi'stigition at the iltfastriictlrial, genetic and 
molecilar level is necessary to determiie the iiclialiis2iis 
govern ing paternal inhe ritanice in the peallut. 
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