
.46 P~EANUJT SC1IENCE: 

Reproductive Effflciency in Reciprocal Crosses of'A racliisdiranensisand 
A. sicuospennma w\it11 A. Iii//)Ogae(I cv. NC 61 
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of* IIVIbfds (-Ii be obltailIvil (20, 2:3, 27). An e'xam1ple of* lr4 u i %;14I oin4t lit -dtigna4t4 it peg gr44t1 orI4)40(ttv 

iiffghial Crosses is A. It/pc"gw by most0 iloid spe)ivis of' 1S'V4 ~O dI0I4()LI4~~wril re)inaii4igsue040) %4)) 
secton Aywltix. ~i4414tt(4)tilI O I'll) 4 10400; 1400404)l v ii Ilitrcv (-loss 40 (44114(tion)-time:0)0(0 let~ett 

Ihtpogal'a iio tli o r 1I4ig)Iati441iI( nub~oit o44 1004wq) 4.tl4 pt4.~0 ilaI 41. Iniadihtil,44) 00444 a~ 
111011 species ottsidet sectionI .'X i i~lre(2()il))It(I\ i~lttl )o-IgrnowtII pet% wv'n. not 40iriIahI at D)11 in thr . ii~ )iio A. 
1); itiH (i. N1v? y (7444, ;11(1 A.4I'Ilp _(hWSII'S. At D1) 41I I I i' % t I Iit I(H I it I9401 0W1S 

ci, 1, Patttet olitta) Illicit ob)- ~ 14041and Stalkeir. unlfpub. have I14Slits "I 41~ 

I)Ih4F( Jii t .4 i))) % i fl14 ;1I109 itsS ica hi tlalt\I144 4111idt )04 lOllll I ,I)Ili 

0t411tc dIiltO ill 1440l I I I494(\vttt and(Ilv(Nllt(u (Ii (l t (-I)lY.t sit. Ill Ii, fond4 ill Si44denr iild ( nelnali ( 1:llt* Sution 112-1. 
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Ik0 Bn,i i(W, Snitl (21. 22. 23),.(:otlagi (4I), i1,1tilz-!(ioll and1(l'e4-(;Irth 0Josief \isnial obtservationIs 
toI! (IT ill lttOt 

It,(iV itldo \llliIl4iit I', (I3). li.'llbltyo dlt\ehljpimelt ill other filtgori's al inlittuiht separaition ll *pclicl l w 

Arachio sjloties has ])(-ti repxtrted by0I flail and1(Stalker I. ois-(hivelojiI(, p)i. 111 lt ) i- t 

wild! 14154; but1 a (If tii i r1 ((iil 5!(cillieIs ((tlloce illlittis !)(twv4)Illl\411ae0 and0 lillarathi stage~s croses, andio 

Mltv(3) founIloln significait diflICrences. Althoulgh I)liiinoftvloortgoi-g ).Iilt;tircl 

0411(1! a1)1( wild! taxai has aperi l h-ltrtr S ,1) 
41(Isci1 tio11 (dreprjict ei( (I icieitc,y,wiclh wc defl l( 41s 

It e vial IQ piolct te tisst is. Tahle I. Ohtvivnitionls (il growtlh of A. durancii aIIHNndt tt tige of' gr1o wilIig o)i. ile A. 
and1( t\o,it abt inb has nlot lboit piitt s!to. mtersomperina in reciprntVIl CrossCS With A. IJypo0gUV'o Cv. NC 6. 

Ibis~~~~~~~l(Ii ltIitv11) *. AtiIA Crowth Stage A. A.1 
(llOlci,; andO illsu'bociprtlca! crosses Withl A. ilulroionsi2 stengaVlDi1JQoA. i 
ltipotgava cv. NC 6. comparat ive b asis for (ivalutatiltg Ief N4C6 Self A-&~rln Self6XC AiktflQ 

efpodcilicieltov, .lltllrgili vc________Crose 

Itovtil .'Xt4,oio specivs wvhtttt eg ppiaraitils-fiirtilizat ion A - Ovary 1.6 Av.e5 t (e 

l,;Ju1tun ill tihe okvan, is thius pro-t eg .or ollil-vtt abortion occu111 015-Dvlpn 26114 

vi(It(. - No0Peg Growth 1.4 11) 1.) 1.05 1.2 

D3 -_Developing P..g 5.8 2.1 12.1 1.
 

No44Peg Growth 1.6 1.6 .:4 1.4Milaterials ad Mc(ihods 
D4 - Developing Peg 4.1 2.2 2.6 2.2
 

1003diloi (22 _)120 pus .A. (ldiJ)4ineni0 K)444. vt (reg, nom)t. _ N, Peg Growth 1.7 1.6 1.6 1.4
 

9 iS 2115 A;Ii]. :v. Peg 3.344)44/.K 7, Ill 9 2 441 1sh-ploy'rtI)41 ;( It Citg. )144)4t. filld D5 - Developing 11.1 15.2 3.2 3.3 3.2 4.1 

um ma4 ItI Growth 1.8 2.1MIX1 AMt.IIl .3)25Il) \\vt lit44 4 1llr44u Lr44554S to4 till - N40 Peg 1.6 1.6 1.5 1.6 1.6 

tutraplnidl (2n4-lv- to A4Iiiioii'a L. (-\. NC 6 ;1 lirigl-seu(144 virgilia DOl - Developing Pog 
... , ,Aeria 29.9 51.5 30. a 37.6 19.9 31.4 31.(.6
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44441i)4 4144(ilft 0,4444!. 44)44 )ii\Ii4 144 for peg 
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i()4404t Of' - 4444444[4.4 po4tti44. developing peg 444441 and no growth. 

4444 lot) N.41114. 004)4 w44IifO 14 obtainedoovprt lll 14)tilj/44l ithlI a .141141dNo epecimen 
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I.4444414laStV4 
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pro(4441fo liautl 17444.It-4 4-swd 4I)4 II~hrloi 444c14014 )pI,)4l) 

4))11141 tissliv ll,0)404tiool444 ;it 7 111])I1ick)440, and4 0).44)44 \%'ill) 
saf'raiiiii)-ELst (i-Ill. The4 stani444rI 410441( oria41)44 .4)liiO 4)44br% 
)14.w44144(lct x04r4t144dv \4034rI'a13io u4I 4 40bv )4 (15I).Th11 
/0)94)4.poi4)444)414)\4, 00440ip 04144 a% abo)t44o4*.))~)4 was 440sl't- i' till(.\ %Ilo\%(.( 
cidal4r 4Ii04rg44)i/tion and44 atit1 44 (e11/44) (441141104)4g thet4140i)4l~tio4 

4)4410.
 

1)4)4 t graph41% ~i~lI4g 14)gth it0410 4 let f[(44)44414 beI(fore)4tissue) Fig. 1. Compiarison otf (A) normallIy dleveloping pelilit ptgs versibs 
proc4e4ssing. Cro4404)ig441441(44)n -g)4 404)g desiOgnion wr4i4) fo441pe gs (11)no growth pet141t pegs four days lafter 111thesis fron tile00444 ir 
saled44 14ltW44)4 01.5 4)4ItI( 1 10. obser4va4tions4 cross dainntis X A. NC 6i. NisgnifiedItlut luctio. 0w4)4)Ilade A. Iiyj2(4gan to' 3.41 
44)4040rt presi -lt iti04 al alt4le0i. D)1 .%44sill4140,ti A-. 441 st44ges respeil44 tunles. 
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durane.sis fltrtilization ctoimencs aitcr DI (tlNN 2). In 
the ret'i1)roeal crosses h('twevit A. 5ti'mnp)'rla and N( 6.
r(,-tilizaion c(min td r D)1.5 w as'ictiaft'h and iisimll\ 
'omletehd during the, D2 I) ID2.5 lpi-riod..,\lthotigh thiw 
tililm urtilizatio )nis diff't ill n'ec(d 'tf 'l'r(lic ilc h (d the il-nm -a 
cr()ssc s,1)\ tli(- i()l (v' s w'ich.I 3-1)Ss tvrs Ow ])1()])o~ ( .uh 
h;iLdI)C CII l'(Ttliiz (4 'lt ll SSC ,S(dif 	(*1l".u-k11ikl illll(flid l ( rO , 

Tiklh 2. ()bsrlsrAi.,,oi syigaly hotiog for A. duruInesis and A. 
. t'nosperrn. I) A. hll ,ogao C. NC 6 Crosses, il r r ipooc;0. as 

eiasured bY dIhrtlbr o,s.itihzsd-nosl. lhus aborted 
v1.1)nos lit selected gro l stges. . . .
 .. . .... . . . .. .. .
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10/15 2-0/15 5upZt/12 


1343/28 34+1/49 23+1/28 

tIoIstti-''iIfIfl(l 
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2+1/34 3+0/16 


+3i./10 2,01 4 8+,o]9 

4i1/'t 6 e1 0]D 2 1 i 012p g1.5
0+0/ 6 -- 0/o6 

-a.:,_(, 

but'h vil dev i0i't1h'i iand I9)

th )-pts,r(,. l
gro),,,,tlp)("'L~shhi liitatiitbut ill(r )-l]umw 'eriliz'd(vuh'~d))rt'(ltu'iz)
(h'}('l~r('(']i~ivsi~ 


('Mlld h c(in itiatdI risM l (d til(-a ( llr(ge le
( ()Illpl) cl p eo ll 

(L'.ii;low il,. \,:ti,),./i (s(T]'lldch1 ls ln(r,) 	tn i' I ilustirah's 

t' 	 iliit'ii I& Il .kil( i (l isrc ii('hlivi.St\ i tii'icSd itis)n ll 
ti '( s l's11U I) l) 3 Ciftn(iftx 

1 
)tif A hh~r d,,-i ' )h,,/ '//fii ',nr/(clc ;cllcr l repir( ,htiv'e eftficilic' 

call, I)(. ('st-,lia,'d(A})s'rii Ow(,,u,,lrofI(4-'vek 'h r~hik). , 
p)ls pc(r total l)-'s (diec]'(ted;cach.' pef'r())l c'r)ss b,''c 'ii' 


,Ab . iv 
 ng 	Emoryos
(slma (' r']r(hi huti.'' 'tli
()I](' tsi 	 iluc i)Unl,,rtilized Ovules 41 0 
Ic.ci])rna' c.r(Asic()[A.. dr ncnO..',; h is ]mv(er than)and)N( ' 
thtdA)l. i tq ]i -3))[ Mshil'.'.- h'v 'ri n'mlidN(:6(T ab) s DI.5htob 
)5. 


'Talt 3. Obse rvatiolli ol r( eiro(ultIef.irie 

anid 	 ., icn'lotlcp'rilla hl A. hirpotgtit'ii 
retcipr"ocll a In"ast'l t l).'111111le(.Iof 

Growth Stage A. A. 

X X 

NC 6 Self NC 6 Self 


,.yof'A. durift'isttt 

t'. N(: 6i 'l' es, ill 
uIn 


de 	 ,%, pil1, pe. 

X 

1,118ln' &A.i g110
5elf 


Doveloping Pegg/Total Pegs Ccillected 

Stages DI.5 - D5 55/124 43/64 40/09 44/77 

Stage 010 

Aerial 8/21 14/25 10/24 B/18 2/12 6/21 4/15 

In Soil 5/21 7/25 4/24 10/18 9/12 12/23 11/15 

A. dug n - A. d i imi 

At stlge 1)1 ( icih (l'Oss has a diIflereit (.l',i'ien\' which 
ili)Wirs to Ic conditiond )yv felai'I 	 itilt rtlei.l ()tl''iir
inten 'stistIIII it 'l(.s W hich ()btat 

,
l,() ll slffcii englh 

to re fictrate( tht( tosold buc'llse'this indicates thl( coh'tia] 
re uo wlrv i,ld c l ibr\(s ct]\' m v ia r 'edi ne . vilib r-v( sc ile 
pr(e'(d li 's. l l' s an .(listd asW h\ thcl w ild sprci it tiuuial 
pi u'itd, (lLita s lig ('st it ])mr]()ciltia[to ru o (rviabl(ethe 
cnili os, lit N(':6 is ,is(,(]the'lo,nidl,, allcintriis:, wlwii its 

iflft('iIi('5U ill' ]i'r tlhill ,a()r\5'iirltirv(,d. s iut'tsi wls'Is
I lt li 1 1 I s t 

a n t
pl	 s
 
Trhe,Il d, h'rm illabl, lilctr Iclath !4f rill,to) -((() viable 

('ilb ()s b\ lisiw 11hu (&ld(,v(,h()p~iI i Ilils~ l.r ,1g si r(R 
r~d tfv' ~fc~(n~ n )'nl]r)l(ii) ut'hlm 


i
 c a r (i d ic ii il ila 
)t. n
i lbrmis\,.ich il)k This iul~tirl])luicallm)lkh c('()~tii'~d 

l 11011lij'ii~'5U 11.ll l'(l ii.i i ili5\iji 

' i mitf rtui lit iitareiid, i ' mr .sixt'lt' 	 iihich i hl irv)s,i' s\( (l) 

p'gt i tTiltli'()]t)l st(r',",51)ph, hi ),th' siis l ''t)'llt.'(~'ll'l ii.(' .W) lli 1,(h ,it 	 t)'lll(tt r 
.N t)_l)i , ,t l l h.I .i'i .I l f t)v illi iiit l'
 

il)tIl'm 1(. . )\ iI'pro
This s i'i'fli't'(th)u . l ' .illllti' , vl .(-t l lihs'ti 

are s i)r l titi2.jiiint,5)v/h)g Htiii. it il v.li 	t ,iss' is
, )ss 
li I1.5 hoD5 sig,,.This l ' 6'fh('it'(' A i\iI(I)\ 

)(r 	l ) fl ii li2'rrOb\ l
A DI0 


()bsI-\c('d m(l[;iaI l}IVl(( 	 l])(rt((c(d 


:r/ 'l:s .1t' e ' io
li'i|llltgCp)nC lt 1 t 
 r(n,iO lcd t 

d, 	 ii rir(dll(t )lqh01.'] th 0ra
epiV . . '1.0s. I h01.5 er,the (hlha 1,()Ipe'rc('11t (hrv(,()yhing hriblswilhill (hve(hy ing 

pegs alraiss thi 11D5 ,Dl(.s arc 05.',1mvOSi rI)cc'lse'... s,'llp',), u ha ,shld.c(liv
riixd() 'n(d ),
 
no t)lv ilc h its r,,lr )hli v r llii (t.-ic )h tia]until D1l1-iml (,u ,\ )( 3. 
~This isfncfl(co:t-d ill ,i)'(.((l(ru n d ,,()i ,l) is 

illdev Pei.g thw sol
lopilipegs ill at I)I(0. Ill 'r)ss,few pegs 

a le... l 41n 5>h 0fli 2 f0.d2,ra,"lT t O() otions ,0,.ut9., in v A ,i,
and 	A..,xte msperrn l, A..;,yipoga( c,%.:NC (i ctrosses, il1 

r ,eciprocal:, vi incasor -d ])Y,cilhr.o statfisillferlilized anrd 

1', li(lo, 1..
 

t. o.
 
0
Growth .,%age NC 6,Self 


stges D1.5 
us
0 

orti 50 100 


No Peg Growth
 
Developi-9 Embryos .12 0 our~ ~ 1 0b1 00 

Unfertilized Ovules 70 0 


stag8 DI. 	 0
D1 


Doveloping Pegs
 
Soil
 

DeveIoping E.bryos 0 77 

Aborting Embryos 60 0 

Unfertilized ovules 40 23 

Dooeiloping Embryos 33 s0 
Aborting E'mbryos 50 50 
Unfertilized ovules 17 0 

It0 Peg Grnwth
 
Developing Embry.s 0 d 
Aborting Embryos 46 -
Unfertilizd Ovule' 54 _d 100 


A. tin A.tdtfiS~~ 
'A rtoni - A. otvnitnommr 
Single specimen obtained
 

"14o specimen obtained
 

5n r 10 23 0

Nc 6,Self dua,,' , 'n"Self
 

Perc-ent
D,.., D1o.3o .5 
D5 D5 D5 DS D5 

32 100 79 69 95
5,) 0 20 29 5 

5 	 17 10 23 
3o 	 os) .2 6 

0 o 

92 


I
018 


66 

17 

17 

30 

30 

40 


0 

0 

33 87 71 100 

DI DI D 

83 
0 

17 

100 
0 
0 

100 

0 
0 

92 

0 
8 

77 
8 
15 

50 
0 
50 

89 
0 
11 

86 
14 
0 

_d 
_ 
_d 

-r 
0 
0 

t 0 

d 
-d 

d 

1 
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ollgilte ht tho pin1t of' eIit eil g till Soil, but ;.Ippl oxil iitly 

50% ol' t l- iiiir v\ i i i l( P gs pnidedi d(villp1i(e (l )od 

ViliIiwo oI'; sie h foli)p Siiu (ulilili. d h\ 1id vto\'vI, 

Thll us' of NC( 6 as tit Ienile poiit hld siguitic.alli 

imllat oil tIl, rIf)hrolc'tivct i(1f4.'iitc ,\. dOill .I.risss \vitlh A. 

d(iIYJ\'llsis amd A..NI'lil.,.. s i. IHlit ighp)circ't a).s (d 

th.)eloiilt eIlivti.s ill p,.\i,.)3ilgf t ., toliseseti 

both crtossis ill the)1.5 to )5 sitgts (Cltbt 4). B\) (). 
l0((, of, t" i IS11h'S ill ttgs whicih fad 'iiteretd tle soil 
cotu'l wdt~k I lh)i Iwe I Ib ry. Alborli(mn\)wis llt a it i iicm It 

L 	ti lit ill, sta ( '.\.d ti NC 6 %\,itstho felt il ],iilt. 

Siv 1 .. ll'us'llU. t ia tilxhlibih chlt], i'tiliz;iltioti,
collilts I1" t1 "t'0tilizrd )\wiltos. ilk wtitllv. t.t11l)\. s, il 

(chl'tllf)inig iii11lw\s (io tle two sets (di rvuip(rWit crossvS, 

observiid at the tmo tlvlii)oilwilt;li stkit grimps D I aold1

1)1.5 \-s )2-I ) 1t) iin. shownri siiarat'I v iii lablis5A md SB. 
TIl( twoI tii ili tistill tl( di loriilt patels. Tht' two x 
t,\-o sii-t~dih(, (NC 6(its iimhc piutl'l with .\. (httclitsis ivd 

A. (I+lYllll.f',sis is mlu piiitiit with N( In,by iiht1rtilizt.d 
)\,iii'ins miid di' loiflill liiili\ls f'iiiii 'Ili, e5, t\ it 

iigli1v sigiiiliil c'iii-S(iliri tst hi" lack of ilfhilikhiitdiw 
(X2 - 3.1..59, 1) - .00I)).Tlhe. (I;it;t illT," lc h 5B6 itlh)\s ;i ,,,lo tc 
tcxt si\vt-, but ils () hi~hljk ski Hi c'Wlmt tet,; fi- hLick o 1' 

idllel iccl¢, 1);ts ',(l( ,t w ho>le. \ l~r''hlwh' 1611-
) 	 v tih e saitiilitil,i t 6A(X -I = 6 , :935 , .-i .t() 1 . "l'ai ,s id 6 B shoi 

hlut tiiilfisid iiti) tw\ll1( hcoli s, N(i hisct 1s I'Utiiii pill-lit1 
muid N( 6 isi! its :milh paiuilt. 'I' liii-siiartd test fir 
il pi),l), de'Ilce (d Iti', t! t, pomid)t h",' 'h()plwt't staltls bIlsedt 

(A,oil th s t;tl] i i ' t (Itlite di lhoirt. lihitest ii 'laiihi 
bis o'd,)I told s t) \ ;s's d ' t 1"'ec' m --Olt ctx, or o w, '(o wt wv ' 

,,vt~llh ¢"111fsvaliirtiligl~liiFVlls) islI)hirll'li f~rlift)iluIt 

(X2 = ;.S,. p .. 019). lihi ciiepit;lldiig test ill Tllbh fiB 
(bastud oi1 all lhiri' lows) is htghly sigitifiiciijt (X, = 6-1.45, 1) 

<.())). lliti tlilttic ilil hsis, poolilig the, iotirtilizcd 

Tabh 5. Snin of,obsentiotis for reciprlwoil crosses t)A. hyapI a 
cv'N~ilYA'dra""ni';mdtnhm'+Jrmat~n"ss~nl~trlitzcd 

-O.rt.ll+li'.OVtilts, 1;Oioi tVxoI)r1,%Os, Mid~ dhVth,)pivlg )11 ye 
his~ies, litttingvelspliu eiil~i1Ijs.(Ilit-oll((tISi 

"l'al~he 5AX.()hseations l'or de"%'iolmilal stage's I)1 i~lo I) 1.5. 

o0ue NC 6 x A. ua x NCCx6 h. 'ten x 
(Embryo) A.Aura' NC 6 A. lie 6 

Unfert 16 15 28 22 
(57) (58) (100) (1001 

Abrig 0 3 0 0
Abor~tng (0) 112) 0)0 0)0 

Developing 12 8 0 0 
(43) ;1) (0) 101 

A. tmQ . L9D0Fla 
Values in parenthesis are percentages. Columns sum to 100.
 

Tllb t 511. (O)servaliois for hveshelpnieatti stages I)2 t I) O. 

Ovule tC 6 x A. dum x tiC 6 x A. stni x 
(Embryol A. duraf tic A.lU~6 	 iC 6 

Unfert 62 68 31 66
(46) (53) (31) 165) 

Aborting 2 26 3 10
(2) (21( 13) 1101 

Developing 70 32 63 26
 
(12) (25+)b4) 	 (25il)'ii 

.-dura. ensii 


VAuenValues in-pa r..stenosutrma percentages.e Colu....... to too.
nthei .... r 

r l:( . Suimr 'ol~sef"ed '1tlsIflle~liliiedI (-'siborting 

.IVs dgieVelojping eml'r.os for erosses using .1 A. 

hilpmpewa v NC"6 as I umde and ale iaret.t m 

Tale (A. Oo).erv.tiot s for develownuntal stages 1)1 and 1)1.5. 

Ovule NC 6 as NC 6 as
 

(Embryo) female lale
 

Unfert 44 	 37 

Aborting 0 	 3 

Developing 12 	 8 

Tahle fill. Observatiops for devehlolneiil,' stages )2 to 1)I)0. 

Ovole NC 6 as NC 6 as
 
(Embryo) female male
 

U n fe r t 9 5 	 1 34 

Aoting-c 5 	 36d 

Developing 133 	 58 

()v hii l l t oit cdlt ) ) r o , ) l i s \ i~d .;3 8, 1) = .,54 hi ld 
2 9.25, 1) =.0)2, 't'sp)oti\'\,. (]iarlv rFp)iidif iv 

(,Ifici eli.v its (htrIllililcd ill stageCs l)l 1,,d 1)I.5 is ilt 
efI'ctecd bY vlhitir N( : 6 is isisd ;is i tlillo>ti h)ili-lil. 

Altcntimttiv(d\v, ifltil dltniuiatioi is aoti hItir sttg (stages 

1)2-I)I0). isiiig N( 6ias fotil'if fliit give,.s a tiuc'h highcig " 
rtop)'codtli t ,v(df"1c'iclictY. The' two'( x two', ItIl'I'lilizcd€ or 

1li-I ilg itii ryi \,s N( ( as mitIl iiifllth , show tiIhat part
oftlis difTrircli'co is d(hito t() lh(i~ht'rl. )rltio))l nitt,' whtox A. 

, 	 1(I...I IO,; ''I(IV(I(lit )ASh t h )a ')s 
il . .Shl1c lll U cr is itas fi i llitlsrl111 

1 = I I . iS) < .)()1).A 	sligitly di'lji vit pi'tlri elllrges il ic c<lllpses the

four c(luiiilis ill T'liehs 5A ittd , B iltto Ii\\() ciluiilis, A. 
(I yll'l:i its it 1 iariiit ;tiiiI A .5 IlttlX io) i it fn tit. Now 

the DI at )1.5 ditit vihls it stlistic'ilv sigtiifitcmlt tIhi
sim'tacd idtltitle1)2 to I) i0 dilit is (lit signil.ieutlt 
(X = 27.82, ) < .tII toilX2, - 3 pp.2(,.,.t r1s)etthvel\) 

ci 5lseIllcli' (d lith( d(].+It 'tt1l-lili:;tiot ill A\.sIt ,sIl.sir'Cll 
rjiisses tlittikv ti A. (Ilt1(llwlt.Vli ti(ssis. T' hit(, x tIwo 

. )l-titlhe,: ll'irtiliized, itf l-rtilig ttiiiirvii. iii til\vhll)iilg
' 

( IIiIx ) Vs.A. (I111tlllt'lli, (rA. ,sllls/1(iI its hlialehpartill 

lit ttt 1)2-1)1( stakgis, iiidieated lil di f'fiir ite ill till
rprllti'lt hevp'-lrfoi ici Ille diploid specie(stI (d h tw 	 its 

= 1)il'tillh ipruvit (X 5.30', -_.07). 

)iSClIsISoll
 

Rl -dlir> c'lic'il, y ill tlht' ,A\;achi~ssp 'c'ic's ilc'hidos
,c'ti\ 

' 
ioth the' ibility itl plduct (liilttilig p s :111d tillthevr']o]ptueunt olfv.iaidi' eitrviis. lh~lilvl,,' lf Siial)h,111 11,(,5v) 

b iecco li liscd by i( ('1111w.'\) c tl -c it' thc c'.lbl-w lilts I-(,;Iclw(d thto lwillrt-stlg( (di c\vl'opl).I)lt (I(), 

26). Ti lisuilh,enespldts Ill)t ilg rittgillg
, 

flli 2(o() 30dhlys lifter- ft'utiliz;ttion) ill Al-f'/hfs. Mhl\' highlly de.Sin'lbh, 

http:eml'r.os
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interspecific hylbrids, however, abort befbre enibryos reach section \iclc/isaccessions wlni A.htjpogati was the I'iiale
 
the heart-stage. For example, Johiansei and Smith (9) parent. Our data confirm dihsc obsIe
e rvations aod ifirther
 
reported (i)ihv) abortion in crosses betweeln A. Iu//.')gai a shW that elhoice of'thto matnml parent is a highlysignifuicat

and A. diogoi I loehne )(not true A. dio,_i se, regory and usideration whei making in Arac/iS. When A.
c uiI crosses 

(;regor-v (6)) at 10-I 2davs af'ter Ifertilization. /Ir/l '
larlv enbrnvo gaca subsp. /iijpogaca is used andIthe nmlier of' 

abortiot also itucilrred il'ter crosses bletwe,...A. /iil 'c l ids(obtailtd ill acrossiigpl)ogram isoljritiialy interest,
 
andA. labrata lhetli ( 11). Ilalwardaid Stalker(S) reported tl,crossing eflort .hliuuld sole]l utilize A. ht/ng.p.ai as the
 
iv(,l earlier eilbrvio abortion in diploid bY lixaploid 'emiahle parent. "l'lii specific cause oIt this parenital thctor
 
iitiirsl-(.ific crosses. huts, ii conisid(eriig rilroiductiv( alf't is not known, but c(oimp arative obserations of the
 
etfliiency, one imiust take into account botli aborlio (mbr\ sac of'A. It//tiga((cv s. N( 6 atid Argentine aml A.
 
tiifril c-\'iald timig. Il this sttldY abortion isatmajor teitor duli',,e'osis and A. Stito;P'riiia have sliw signiIhealt
 
ill the reproductive etticiuiesc' of'. d.rocaoosiswhell it is dilfleremces in starch coitehit (1.1). I)ffireices il starch
 
used as iakiah jharemit. The timing otmiiost abortion eveints content nial el''ct prootit .'o growth ylu,
supplvinig elrgy
 
aI pears to be duning soil peluctratioli by' the peg. Because durinig syIigamliy anld im diat(l\' afterx'ards dtiring

(mihbrvo growth gits into a qui(esceit phas during peg develop n t. Using wild sl5 cies as il tenCahllt p)ariiit iilav
 
elingatin., ani upol soil petetration this <lliseemt phiasi' is b tesirable, fIo example to(create ('toplaslmic li's, ald
 
brokiii with embir\V ((',I (ivision Iwuing riiitiatiih, (,lirb'o miiluhods to circunmvelit i;mieiumiiptibilitics \\lI be lieihdei to
 

riiwtl during initial soil peinlitriitioii has ltii lpro)i)sed to reovertle large miiuln'roftplamts re(plired fo ilitrogressiom
 
In a crilical duvelpm cital poit lv Pattee and cowor'kers (xperimtinmts.
 
(1:3, 15, 1(i). aihmr to rinitiate enmio o ce'llCl ivisiii woumld
 
lead to iiiilirvo ahortiiii. I'rviouis workfhas cited Ihihuir to Ackt OWI((Ig if lts
 
rmeinitiate pig ihi\'i',ipii'nt afiersiil p(Iitratii (8,9, 19) as \'vtiliank MNr,. vtii I LiamitdiO ltilii(.lctlhnt tclicalassistai.
 
a posibi il'easol tir Ar i.' interspecific cross tiires. and I)r. Francis C;. i6t.slc]l IK his Statistical ssistalic.
 
heculust tin <iil-mvo iuiiscciit phli .,comcept of thi %w'is 


1il,1v rc,,iuizd at thllu tiii.,the lhickif'< vridswas attrilutedii ttu re Cited

toi t liluire to rimitiatc pg ( Ix'elolmiiit rather thaln ii
 
filihIre to reinIitiae cmIhrYo c(ll (divisiolI. It is i topossible to I. . J. Naiturhl 1 :u539-5 3.
Iiitrtwt L.) ltoi\< I isttrv Soc. 

asttrlaii tlis' stuiilies 2. Hrlyf'niiuii cite( whltir the peg C. :'. an(I J. I'. Mlikstli,. 197i Blatnit-alAI ihrotlihItiqu, mld 
ieilo'miuint failhre was t result of i'nulbr'o abortion at a (,;fmui;tin, 326 pp. I, l,.i.t Stai, Unirsitv i'rss, Alies IA 
tillietuieiois to or altl initiatioii ol'siil p)mietratio,. Ill the 50010l 

. Il9".I : 
p r si lt stliiy w ilh A . (u raliitisjx miicriscopic obser vations :3.Bflianod rathi(.1111ivated. iitl+.prcic's11.It. .Il'Alflhi.%,M ti Plh.t,,lldplo 3.1:.+5f. 

iludicati t Failur to r(iuiitiate ini:i-\'i till Hdivision during .1.(Cotini C. If. 1. t. 1957. 1 siulut aind medldtvtvIp..itui intli, 
ilitial soil pamltratiom as Ihe ciaust for abortiom in this Cross. piuit plant. IBragaiitia 16: 15-33. 

The(,oI servat'omi o, delayetd te(rtiliz'.atiomi in..\ ,I,'uiii5/i('r'I 5 (;rassiii\'nt-Naliihiua. II. N..1959. Tht, iuihnltuohical stidis iti 
has ftot ]iiii pr'vioiuls'y repolirteid. This delay hihias5itera] ,i(iilS(it(i I . Itt'hiitkiihuinI.l.l: .153-l.lfif.(It, li ssii). 

. )Cr. gor v I. I'.and \X. ( ;tuor. 1979.ciustijuiimicis wShlmi A. 1isiugL. initmurspscific hvl.ds. .. IhITiti.O19 3.55-/13. 
hm\'hridizatioli programs. First, (valiatio of' f'rtilizatiol 7. Ihdlward, T. M. ai 11. . Stalkr. ATa. (:,,pirisi of' vilbr' 
s'iotihl be hme after 72 lurs l)Iogii l)')liiiatioi. Second, to I.','lpilitnt il wil and cltiathd Atic,h st'it,. Xni, lBtt. 59:9

pruevent ciilhectiio oda high pier(entag( oi'iifcrtilizid(illes, tH. 

p g tips vitin igr thani niit iiltr S. Ihdwai, T. Stalkt. Ii.,ti isiuls)2 should bn us ed for io II.T.iii IuT lilil iichal• ' il ilterlspciIllc li~tm+,it hvbrids. ( :r<ol)Sul. :17:.156-46(0 

9. Juliaist,,. I", I. and It.WX.Smiith 195i . .r.a hi hit .w x ,ra'ik
 
\Vhii, seecting Arti'ii digaoiI. liid Aiir. J. Hot. .
spicies il." liriihizatio) ii n' Eiiirvt sutd ':ihtrt. 13:250l-25 

nmiist i iiinsiditliitii 10 N. aiid I). C.Sastri. iilt uttlTrilialii in rtcil)rical crosses. Shllik;rjim. 19'5. lit ii.iif oviilts 
For exalnl le, A. ihull il s ix s fi'rtilized within 2-i lrlalter iiilivt, iiiii sot it tiiitilit inihtsltiit'i 'ln ssts ill tlit g tlis,iiit 

,v< p. . iii iksli.poii ( :Yhg,ncispoilliiiatiit l) o i mhv. vFv,' , A.r, IWtitlllcOdas)rini]('~~ i slo (l a\(, toftlmorer,.r tAra,"a,,., WT"ISAIT;,I.15.1-15 Ialanvl.,ri,'rot. itriiit.A. PInhdia. 
liain twii ihas. lit~lir, I1 ilaa suggests that w'mu A. It. Murlrv. . It., N. G. 1'. la, I'. IB. Ki/i. inl iM. IBlirail. I/ISO. 
doumhlls'uis is il commiiinces QIg,,,,ti c (; lo,,itt littioa! StatitinuslII irt)ig girwlht Imjpr,,t itil ltll

d J i' Opo. Ihtlitrt. I itt. itt itom Millil-ijimi antd Sastri, 19W5.earlier thuini iii(lii5' mivuu/im g ilhr . ,'lO.s/'il ilthti. 

.,v. N( :tg ion inlO.i). i illIitl(J 'A tlii fIuiiahpamrmt. l..,ppuml~armu ih alum 12. ()zia.-tisI'l,. \. I/it'hi. h tmibiliduring lih,1'.adW.i).a199t 

rats from I)1.5 tii I)3 indlicates that ihligatim is also more .11. i st<ti. tisis tl.u'hs hi)/tt.itt x A sttuiitsjttrit
rapid i uA. (IOIUcitii is. This idservatiim is ill agreenieit with Ai. l tItllt lHs. Ethic. Sict. 2::51 I..\lstr,. 
1eee',tlv publish(d cimiprativt-peg-griiwti ons(t data for 13. latit I. E. and S. M. ittrit. I9'17.] .\Xtiitial .'ln,,n thiing 
these( species (15). It is thoiught that pag-growth onset is ttilitgoti, of' tl,, ltd.lol (Arti"hi hlitptutu I.) f'ruil: Mathrv 
trig _gireil it\ hertilizatin. Subhjcctive olusirvations oil ,ie.iaui,,,,tj1fiyufiuttigli hiir.lltil,, ,,. t<u. (;iz,. Itl:15

uiti, l t 19 1. C:' ir utl jilged b g pro uc.tio n I ' 1 1(.1. .F. iand . . Stal . ttijiiatist tilib it Sm 
se'lf h ggust,d that sumulu fhitiors aslahlemgth ii.t1' I ti. 1,,iltl, 1 

s Xiilufliweim'hia s ilh,( iti. I . (nit itesitltiir. 
anmd timtll raturei, mmia'(c['C't mtluthesis timing (Paitt't and I/it. 6: 511-517. 
Stalker, milmblishied ai fertilization i'an~,e II. F., II.T. St;lIk.r, and F.G;.Cih.I-it. 1991. ( timarativeila).°lii observations oiu 15. 
timing ft umA.sUiiosperma umid A. (Imirahili.i.s cro ses could peg, ivary anid tvitt iittiv. ol, seletetd uiltivttd in! wild-t+v. 
also lit a{ie'(i'hd by tlh.s, saiu. lctetors am studies are ill A.irihis spvits. Iit. .;a,. 152:6.1-71. 
progress to invstigate such pussibilities. 16. h f Iv J. I'. NItsS. 1988. lEtII,.vi iII

t otuI 1.I, I11.IT. Staiuit. ,I rsN 

iwid irossis i IIA ra'lis.2 F'ItIt),\t dtl 1 1nIIt iI c IlI 'I d p g uips


Stalker t al. (25) g('i c alhIt il,ed tIelavrgest muiIIberof o'A,..il./ij ishXriii. AIII I i.t 61:113-112.
 
,I.- hlbridsI'rmn rcmi]iioci.l crosses uisimg A. h!JpogaI 'a amndI 17. liriaLiun-K. l(.Saiit(tutt ,Iaii.1.Tiut]hh.uli utiii 

(I 
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of' Oville ;ill(] Cruit dvIclopillent ill Arachk Ill pwaca I, Alill. BoL 2:1. Smith, li W. 1 66. Aiachk /if 	 and tll(- vIf,-ct ol,
53: *399-411 .	 pt,. cloll"',itioll 111)(111clillw1w and vildoNp -1111Llomll. Alliel. J. Bot. 

18. 	 l1t%-d, E. I_ 192-1. Anaimm, clilbl-w1op, and ruolm \ of' Amchk -13 33-240. 
1111poga, a Bot: (;az. 7S: 1 11). --1. sn'-drcor, ( ;. \\ and \\ I :ovill-all. 19Y). st'lli0ii(11llrlhool , Yll

19. 	 S tstri, 1). ( '. alld .1 P, \11 INN. 1 W,2 FIIV( IN of Ill le'-'lliators oil Ed 'I'll, low slatc 1,16wisih Pir". Allw'. I %50010 
illcollipal il IN-cn J s ill 111.- ,,, -imN .U ach i%I F\p. [tot. 313:1293- 1:10 1. -5. Stalki, 11. '1',, 1 S 1). c. I,,(] l!)9l.

20. SingliA K, H I-, ( :.\ lolo ,,i( al and 111tri fi-l nilt\
 
intourlIkalrd ,lol1lld;1ll(, Ill) I 1 - ill P, NIoNN Amer. j hol. T', 2:N2 16.
wd. ), Pro( ct-dill"'N 
ol'all Ink-111,11inlial Wol khop oil I of Alm his. :111)d - 2 26 slallcl, I I T. alld \1 , V F\wdt 19"", 1h III.and clillim, ( iiiiijit- ol,
No\ PjIi1 R IIIS VI' I :vnlri. Indi.1, P 11,lllclwla, A 1'. 502 :12-1. 111dia. AmAk hypo-"(1ca and ilari'llucifiv 11%blid, Praillit sul. 15:9'N-10 1. 

21. 	 Smith, B.W., 195o. AnOm 11,Avii.11 flmwl and NlllItclli,!WAH 2 S(alkrr, 11 T. and J, 1'. MoNs 19"7. Sp".1,111oll, and 
I -itit. Aincr. .1.]lot. .37 Y)-2-S11-1. litilizAioll of AulchiN Npccirs. Adkam I'S ill I I0. 

22. SmilliAW, 	 Noinial Acc.,picd Maich 7, 1992 
NIlit alm \%ith mcaNiollal Nill"'Ic It-l-filizatioll. Alilt.l. 1. Bol. ,-13: '11-S9, 


