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Reproductive Efficiency in Reciprocal Crosses of Arachis duranensis and

A. slenosperma with A, /11//)()”(1(3(1 cv. NC 6!
Harold . Pattee® and H. Thomas Stalker?

ABSTRACT

Thewild species germplasi resonrces of Avachis are potentially
vahtable forimproving disease i insect resistance in A hypogaca
Lo hproving cnltivies throngh interspecilic: Iwhridization s
restricted  because of reproductive barriers andbor - genetie
incompatibalits with manv Arechis spp Adeseriptionofreprodnetive
efficienevinreciprocd crosses between wildand enltisated Arachis
species is needed o clanb potentiale for germplosnn atilization
This stady docoments reprodisctive eificiency using the diploid
speeies A duranensis (K TO5%) and stenosperma LK 108 in
reciprocal crosses with A hgpogaca oy NC 6. A significant parental
etfect was observed mmong crosses and NG 6 was more suceesslul
\\Il(‘ll ”\l'(l dS ”1(' 'l‘“'.l]l' I).ll"”' l)l“l‘li'“('('\ Hn 'ULII ll']ln)(l”('“\('
¢ fheienes were not obsened between the teawild diploid species,
Howeverwhen A duranensas was used as ademale parent embnos
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aborted ot high frequeney. I contrast, the reduced efficieney
observed with 4 stenosperma was due to lower fertilization. As
attempts are made o atilize the genetie resources of Arachis,
different approaches will be needed to overcane reproductive
harriers which restrict introgression of potentiallv desirable traits.

Kev Words: Interspecific hvhridization, fertilization timing,
abortion, peant, groundunt

Arachis /u/,mum'u L. is the onlv member of the genus
Arachis which is cultivated to any appreciable estent, T
provement of this species through interspecitic hvbridiza-
tionand sebsequentintrogression of potenti: ally uselulgenes
from wild Arachis species is severely impe ‘ded becanse of
reproductive barricrs and/or genetic incompatibility. Sev-
eral species hewve been Ivbridized with A hypogaca (see
Stalkerand Moss (27 for review) but mostare incompatible
with the caltivated peanut (6). Onr understanding ol the
n-])m(ln(tl\( barriers: mtlu neticincomyy atibilities in inter-
specific erosses of Avachis is limited. In Arachis, compatible
crosses include interspecific hvbrids between eloselv related
species whichare at the same [)I(ml\ level Anex: unph' is A
/u//)u«'m a > A monticola. Marginallv-compatible crosses
include most intrasectional crosses where a limited nnmber
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of hybrids can be obtained (20, 23, 27). An example of
marginal crosses is A hypogaca by most diploid species of

section Arachis. Crosses between A, hypogaea and the -0 or
more species outside section Arachis are completely incom-
patible.

Significant differences between cultivated and wild spe-
cies (15, Pattee and Stalker, unpub. data) have heen ob-
served for ov; v component structure, onset and rate of peg
growth, and presence of starch graing in the embrvo sae. In
addition, embrvology and associated anatomical changes in
A hypogaca have Deen extensive v investigated by Reed
(19, Banerji (1), Smith (21, 22, 23, C onagin (-1, Cerassi-
mova-Navashina (3), Periasamy and Sampoornam (17) and
Pattee and Mohapatra (13). 1 mbrvo deve lopment in other
Arachis species has been reporte o by Halward and Stalker
(7) and Pattee et al. (13), who found differences in growth
rates h( stween enltivated and wild taxa: but Bharathi and

Murty (3) found no sluuh('.lnl differences. Althongh infor-

m.m()n on enhrvo development in hybrids between enlti-

vated and wild tava has appeared in the literature (5,9, 12),
adeseription of reproductive efficieney, which we define as
the percentage of growing ov viable reproductive tissues,
and cimbrvo .|h(nt|(m has not been published.

This study documents reproductive efficiency using A.
duranensis and A. ste um}u rma in reciprocal crosses with A,
lypogaca ¢v. NC 6. A comparative basis for evaluating
reproductive efficieney in narginallv-compatible: erosses
between Arachis species where egg apparatus-fertilization
failore or embivo abortion oceur in the ovary is thus pro-
vided.

Materials and Methods

Two diploid (2n=20=200 species, A duranensis Krap. et Greg, nom.
nud. (K 79SS, P1219923) and AL stenosperna Greg. ot Greg, nom. nud.
(HLK 410, PL 339250, were used to make revprocal crosses to the
tetraploid n=tv=400 A hypogaca 1. ev. NC 6, alarge-seeded virginia
type peannt. Arachis dhioranensis is ancannual and was originally collected
mnorthern Argentina, Arachis stenosperina isaperennialand was originally
collected on the castern coast of Brazil. Both wild species have a similzr A
genome whereas A hypogaea has AB genomes. Plants were growi in a
greenhonse at North Carolina State University, Raleigh, NC, from May
throngh July, 1959 and April through July, 1990 using boxes illed with a
growth medium of one part sand. one part commereial potting misture,
and one part top soil. The plants were fertilized regulardy with o soluble
nitrogen-phosphorns-potassiim. (20-20-200 fertilizer. Landplaster was
applicdas asouree of caleinm, which is necessany for embrvo devdlopment,

Control flowers were tagzed with mambered bands and allowed to self-
pollinate. Inflorescences were than collected 5 and 10 davs after anthesis.
Flowers to be crossed were emasenlated ca 1S before anthesis and hand-
pollinated hetwern SO0 AN and S:30 AN the moming of anthesis.
Thirteen flowers were hand-pollinated and tagged with numbered bands
for cach of the 10 sampling stages. Anthesis stage (A1 samples were
collected wnmediately after pollination. The nine additional stages were
collectedatanthesis plas IShiA s 15 and 115,225, 3,4, 5, iand 10 days
alter anthesis (DL, DES D2, D25, D3, DA, DS, and DO, n-\ln(ll\t-l) ).
All harvested simples were fined in FAA ) pts 709 11O 0.5 pt glacial
acetic acid: 0.5 pt formalin for 72 heand thea stored at 5 € in 704 KO
untiltheywere processed forlight microscopy. Specimenswere dehydrated
and paraffin enbedded according o Berhv ad Miksehe 210 Parafiin
embedded tissnes were sectioned at 7 pme thickness and stained with
sufranin-fist green. The standards used for normal Aracnis embrvo
development were those deseribed by Pattee and coworkers (13, 15). The
sygote, proembrvo, or embrvo was classified as aborted if they showed
cellular disorganization and Zor collapsing and disintegration of the cell
nKiss.

Peg length was determined from photographs taken before tissue
processing, Growing and non-growing designations were made for pegs
sinpled between D15 and D10, Reproductive observations were made
onsixrepresentative samplesacanthesis, A+ 15, and D1 stages, respectively.

Three to six representative \;unph-s from the (lvxigllu(:-(l no peg growth or
developiug peg groups were observed across the remaining seven sample
collection times for each cross; howeser, in three eross by collection-time
designations only one or two no-grovath pegs were available. In addition,
no-growth pegs were not available at D10 in the A duranensis, A,
stenospernna, and A lgpogaca selfs, AD T an additional growth stage was
also designated as aerial to differentiate the elongating pegs that had not
entered the soil as opposed to ones under the soil

( fl|i-x<|ll.‘un- AIVSTS Wik ]wrﬁn'nn-(l todetermine statistical significance.
Informatic non the application of Chi-square analysis as used i this study
may be found in Snedecor and Cochiran. Chapter 11 Section 107024),

Results

iertilization and Peg-Groreth Onset Visual observations
indicated an immediate separation of specimens into two
categories - developing peg and no peg growth. Average
categorylengthisgivenin Table Horselected developmental
stages of the reciprocal crosses, and specimens collected at
Detareillustrative of cach category (199g. D, Lightmicroscopy
observations indicated that fertilization in A, duranensis had
commenced prior to the DI stagre, while in NC 6 v A

Table 1. Obeervations on peg growth of A, duranensis and A,
stenosperma in veciprocal crosses with A hypogaea ov. NC 6.

Crowth Stage A A
curanensis etenQsperma _ ... NC & . __

X X X
NC 6 Solf NC 6 Solf A, duran’ A.stene” Self

Avg Lengthk (mm)‘

A - Ovary 1.6 1.5 1.2 1.3
D1.5 - Devealoplng Peg 2.6 1.7 1.8 1.5
- No Peq Growth 1.4 (V1.2 1.5 1.2
D) ~ Davaloping Pug 5.8 2.1 2.1 1.8
- No Peg Growth 1.6 1.6 e 4 1.4
04 - Developing Peg 4.1 2.2 2.6 2.2
- No Peg Growth 1.7 1.6 1.6 1.4
D5 - Devaloping Pog 11.1 15.2 3.2 3.3 3.3 3.2 4.1
- No Peg Growth 1.6 1.6 1.5 1.8 1.6 2.1 1.6
D10 -~ Developing Peg
Aarial 29.9 51.5 10.8 7.6 19.9 31.4 11,0
In Soil 49.0 56 } 57.3 42.2 JZJ) 30.8 ]Z.2
- No Peg Growth 1.5 - 1.8 - - 1.4 -

' Ao duran = A. duranensis
" A, steno = A. stenosperma

‘ Number of observations per average is between 4 and 18 ftor
daeveloping peg and 1 and 18 for no peg growth.

¢ Wo specimen obtained

Fig. 1, Comparison of (A) normally developing peanut pegs versus
(B) no growth peanut pegs four days after anthesis from the
cross A, duranensis X A hypogaea ev NC 6, Magnified 3.4
times.
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duranensis fertilization commences alter D1 (Table 2). In
the reciprocal crosses between A stenosperma and NC 6,
fertilization commenced  after DS and was usnally
completed during the D2 to D2.5 period. Although the
timing of fertilization is difterent in each of the reciprocal
crosses, by the 13-D5 stages the proportion of ovules wiiich
had been fertilized are nearly equivalent among afl crosses.
Table 2. Observations on syngamy timing for A. duranensis and A.
stenosperme by A hypogacea ev. NC 6 erosses, in reciprocal, as
measured by the number of fertihzed-normal plus aborted
cubryos at selected L.l()\\lh stagres.,

Growth Stage A A
duranensis elenosperna ..o NS G
X X

X
He 6 HC 6 A:duran® A.steno’

mi(i;;z}f};;dtuafﬁal) . (Aﬂorted tmbryos})/Ovules

Htaqge DI 1+0712 0+¢0/12 0+0/12 0+0/14
sStaqe DLLS
Developing Pegs 4t1/ 8 040/ & 10+0/10 0+0/ 7
No beg Growth 1027 6 0+0/ 4 2+0/ 6 0+07 7
Stages D2 - D2.%
Beveloping Peygs 11+0/20 4+2/19 1840720 12+0/16
He teg Crowth 1+1/14 1+0/15 2+0/15 542/12
Stages DY o= DYy
Leveloping Peqgs 13+4/28 131+1/28 34+1/49 23+1/28
Ho Peg Growth 3+¢1/29 1+1/18 2+1/34 J+0/16
Stage D1)
Aerial 1+46/12 I+3/10 2+0/ & 8+0/ 9
In sSoil 0+6/10 4¢l/ 6 1240712 12+¢0/12
No Peq Growth 045/ 7 0+0/ 6 -- 0+0/ 6
Y Acduran - A, duranensis
N A stoene = Al stenguperma

‘The subjective demareation between developing and no-
\fm\\thpw'sh wlimitations, butin the no-peg-growth category
nany fertilizedovalesaborted their zveote hefore cell division
could be initiated. € ‘omparison of llu- average peg leneth
data for the varions growth stages (Table 1) also illustrates
the ditficulty of III.ll\HI” a sul);((tl\v demarcation in the
arowth stages np to D3,

R pm(lm tive Efficiency General reproductive efficiency

can be estimated by observing the namber of deve I“l”“"
pras per total pegs collected from cach cross becanse pey
development suggests that the ovary has at least one fertilized
Using this estimate. reproductive efficiencey in
duranensis and NC 6 is lower than
Cuble 3) forstares DES to

ovule.
reciprocal crodses ol A,
that of A stenosperma and NC 6 (0
135.

Table 3. Observations on n-pmduvtiw efficiency of A, duranensin

and A, stenosperma by A, ypogaea cv. NC 6 Crosses, in
reciprocal, as measured by number of developing pegs.

Growth Stage A A

duranensis etenosperma ... NC & __
X X X

fuduran® A.steng” Self

HC 6 Self NC & Self

Developing Pegs/Total Pegs Collected

Stages D1.5 - DS 55/124 43/64 48/89 44/77
Staje 010

Aerial a/21 14/25 10/24 8/18 2712 6/21 4/15
In Sotl 5/ 1/2% 4/24 10/18 9/12 12/23 11718

A, duran = A. duranensis
A._gteno = A. stenospermy

b

At stage D10 cach eross has a different efficieney which
appears to be conditioned by the female parent. OF primary
interest is the number of pegs which obtain sfficient length
to penetrate the soil because this indicates the potential to
recover viable embrvos direetly or vin embryvo rescue
procedures, When the wild species are used as a female
parent, the data suggest a poor potential to recover viable
embrvos. Tn contrast, when NC 6 s nsed as the female, an
cfficienevvalue higher than 50% wasobserved. This suggests
@ moderate potential for recovering interspecilic hvbrid
plants,

The undeterminable factors relating to recovering viable
embrvos by using number of deve h)pmﬂ Pegs s a4 measure

of re pm(lmxm efficieney are the timing and lnnpmlmn of

embrvoswhichabort. This informahion can only he obtained
by microscopic observation. The percentage of ovuleswhich
are unlertilized, which have aborted (mln_\\)s, Or ones
containing developing enibrvos within - the developing
pegor (b no-peg- un\\tllmh'mm scan provide the necessary
information CTable 1. When AL diranensis was the Tennle
parent, onlv 50% of tlu- ovides had deve ln[)mg ebrvos in
the D15 0 D5 stages. This percentage decreased to 0% by
D10, Thus abortion becomes ; asignificant factor by 110 for
A duranensis atwhieh time approsimately 609 of the oviles
observed contained i aborted embrvo.

Arachis stenosperia female pitrent crosses pn‘svnlvd a
differentreproductive patternthan A, duranensis. However,
the data for pereent (lt'\'(']()])ilw cmbrvos within developing
pegs across the DL5 1o D5 stages are comparatively lower
because A stenospernu has 1(]( Lved fertilization and does
not reach its fll reproductive ¢ HHicieney potential until 1D3.
Thisisreflectedinthe inereased peree ntde velopingembrvos
in developing pegs in the soil at DTO. T this cross, few pegs

‘Table . Observations on reproductive efficieney of A duranensis
and A, stenosperma by A lypogaca cv. NC 6 crosses, in
veciprocal, as measured by embryvo status in fertilized and
unfertilized ovules.,

A A
duranensls plenoaperna ,-__uc_ﬁ.xm_
X X A.
Growth siage HC 6 Self NC 6 Solf du[nn ﬂ;ynq Self
— pPercent
Btages D1.% - D1.5 ~ D1, - Di.5 -
1] os DS DS DS DS DS
Developing Pegs
Daveloping Empryos 50 100 32 100 79 69 95
Aborting Eumbr,os 9 0 9 0 1 2 [}
Unfertilized Ovules 41 [} 59 [4] 20 29 5
Ho Peg Growth
Developing Embryos i2 0 5 17 10 23 [}
Aborting Embryods 10 100 3 50 2 [} [}
Unfoertilized Ovules 78 [} 92 3 87 71 100
Btaqe D10 Dio Dio Dlo D10 D1o Dio
Developing Pags
In Soil
Developing Embryos 4] 77 66 83 100 100 92
Aborting Embryos 60 0 17 ] ] ] []
Unfertilized Ovules 40 23 17 17 0 0 8
Aerial
Developing Embryos 33 50 10 77 50 89 a6
Aborting Embryos 50 50 30 1] [} [} 14
Unfertilized Ovules 17 0 40 15 50 11 [}
o Peg Growth °
Daveloping Embryos 0 = [} —: -f [} By
Aborting Embryos 46 - 0 ~s - [} -
Unfertilized ovules 54 -° 100 - - 100 -

‘A. duran = A. duranensls
°A pLeno = A. SXCNOEPELRA
‘single specimen obtained

"No specimen obtained
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clongate to the point of entering the soil, but approximately
50% of the more advanced pegs provided o developing
cmbryvo of asize for possible culturing and hvbrid recovery.
The use of NC 6 as the female parent had a significant
impact on the re pm(lm tive efficieney ot the crosses with A
duranensis and A stenosperma. High percentages of
developing ¢ mlm')s in developing pe L‘s were observed in
both crosses in the D13 to D3 stages (Table -0, By D10,
100% of the ovales in pegs which had entered the soil
containedadeveloping embrvo. Abortionwas notasignificant
factor at any stage when NC 6 was the female parent.
Since A ste nosperma exhibited delaved fertilization, the
counts of unfertilized  ovaoles, (ll)()l(lll” cmbrvos, and
developing embrvos for the two sets of reciproe al crosses,
obsernved at the two deve lopmental stage groups (D1 and
D15 vs D2-D10vare shown separatelyin Tables 54 and 5B,
The two tables show distinetly difterent patterns. The two
two sub-tuble, (NC 6 as male parentwith A duranensis and
A duranensis as male parent with NC 6 by unfertilized
ovules and devdloping cinbrvos from Table 54, gave a
highlv significant chi-square test for lack of independence
(3 = 3459, p <« 0011 The datacin Table 58 allows a nmn'
estensive, but also highly significant test for fack ¢
independence, based on ‘the \\h()h‘ four x three .ll)l(‘
(37 = 69.35, p .00 D). Tables 6A and 68 show the same data,
It coll: apsed into two columims, NC 6 used as female parent
and NC 6 used as male parent. The chi-squared test for
independence of mating tvpe and development status based
on these tables are quite different. The test in Table 6A,
based on only two rows (row two was deleted because there
\\‘vr(-t()()il'\\';tl)()rting(-nlln"\'ns)isl)m‘(l(-rlim'Iin'signiﬁ('un('('
(X7 = 3.85, p = . The corresponding test in’l able 6B
thased on all three rows) is highlv significant (5 = 6445, p
<001). The alternative analvsis, pooling the unfertilized

Table 3. Sum of observations for reciprocal erosses to A, hypogaca
ev. NC G by A. duranensis and A stenosperma neross unfertilized
ovules, aborting embrvos, and developing embryos,

Table 3A. Ohservations for deveiopmental stages D1 and D13,

O/mule NC 6 x A. duran x NC 6 x N A. steno x
(Embryo) A, duran’ NC 6 A._mteno NC 6
Unfort 16 15 28 22
(57)° (58) (100) (100}
Aborting 4] b ] 0
(0) {12) (0) (0}
Developing 12 8 [{] ]
(41 {1) (0) (0)

o A._duran = A. duranensis
. ene = A. plonospernd
values in parenthesis are percentages. Columns sum to 100.

Tab ¢ 5B. Observations for developmental stages D2 to D10,

Ovule HC 6 x A. duran x NC 6 x A. stong x
(Embryo) A._duran® NC 6 A._ateno” NC 6
Unfart 62 68 1 66
(46) (53) (33) (65)
Aborting 2 26 h) 10
(2) (21) (3) (10)
Devaloping 70 32 63 26
(52) (25) (64) (25)

,,A:_dnm-b duranensis

A.
¢ values in parenthesis are percentages. Coluwns sum to 100,

Table 6. Sununary ol observed counts of unfertilized ovules, aborting

embryos and developing embryos for crosses using a A,
hypogaea ev NC 6 as female and male parent.

Table 6A, On.ervations for developmentad stages D1 and DL5,

Ovule NC 6 as NC 6 as
(Embryo) female nale
Unfert 44 37
Aborting 0 3
Developing 12 8

Table 68, Observations for developmental stages D2 to D10,

Oovuvle NC 6 as NC 6 as
(Embryo) female male
Unfert 95 134
Aborting 5 36
Developing 133 58

()\lll('.m(l.ll)(nu(l( mbrvo counts, vie I(lsxl- 38, p =S5tand
X3 = 925 p =002, respectively, Clearly |(ln()(lucll\('
(”l( ieney as determined at stages D1 and D15 is not
effected l)\ whether NC 6 is used as male or female parent.
Alternatively, if the determination is at a later stage (stages
D2-D10), using NC Gasafemale parent gives aomueh higher
reproductive efficiency. The two x two, unlertilized or
aborting cibrvo vs NC 6 as male or female, show that part
of this difference is due to the liigher abortion vate when A
duranensis and A, stenosperma were used as fenale parents
(X' TLGS, p < .001).

A slightly different pictire emerges if one collapses the
four columns in Tables 5A and 3B into two columns, A.
cduranensis as a parentand A, stenosperma as a parent. Now
the DI and DLS data vields a statistically significant chi-
s(lnzu‘(-(] vilue and the D2 l() D10 data is not significant
(,(“ =27.82, p < .00Land x4 = 3.26, p = .20, respectively). a
conscequence of the delaved fe mhmtmn in A stenosperna
crosses relative to A duravensis crosses. The three x two
sub-table: unfertilized, aborting embrvo. or developing
cbryovs Al duranensis or Ao stenosperma as female parent
at the D2-D10 stages, indicated no difference in the
reproductive performance of the two diploid species as
female parent (32 = 530, p = .07).

Discussion

Reproductive efficieney in the Arachis species includes
both the ability to produce clongating pegs and the
development of viable ¢ mbrvos. Recoveryof viable embivos
can be accomplished by in vitro embivo culture if the
cmbryvo has reached the heartstage of development (10,

96). This usually corre spnndslmumgvl.m;_,mglmm"()(n 30
days after fertilization in Arachis. Many highly desirable

i
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interspecific hybrids, however, abort before embryos reach
the heart-stage. For e\‘lmp]e Johansen and Smith (9)
reported (‘l]ll)l‘_\'() abortion in crosses between A. /r_r/pug(u'u
and A diogoi Hochne Yot true A, diogoi, see Gregory and

Gregory (())) at 10-12 davs after fertilization. Early embryo
abortion also occurred after crosses between A, hl/lmwu «
and A glabrata Benth (1), Halwardand Stalker (8) reported
even earlier embrvo abortion diploid by hexaploid
iutvrspv('if'i(' crosses. Thus, in ('unsidvring r('pr()(lnt'li\'('
efficieney, one must take into account both abortion
frequencyand timing. In this studv, abortion is a major factor
in the re [)m(ln( tive efficiency of A, duranensis when it is
used as a female parent. The timing of most abortion events
appears to be during soil penetration by the peg. Because
embinvo Ll‘()\\'lll goes into a guiescent ph;m- (hn'ing peg
¢ ](nlu wion, and upon soil penetration this quicscent phase s
broken with cinbrvo cell division bei ing reinitiated, embrvo
grosth during initial soil penetration has been proposed to
h(- a critical developmental point by Pattee and coworkers
(13, 15,16}, Failure to reinitiate embryvo cell division would
lead to embivo abortion. Previons work has cited failure to
reinitiate peg development aftersoil penetration (8,9, 19) as
a possible reason for Arachic interspecific cross failures.
Because the coneept of the embrvo quiescent phase was it
fullv recognizedat that time, the lack of hvbrids was attribnted
to a Lailure to reinitiate peg development rather than a

fuilure to reinitiate embrvo cell division. It is not possible to
ascertain from these cited  studies whether the peg
development failure was a result of embrvo abortion at a
time previous toorat the initiation of soil penetration. In the
present studv with AL duranensis wicroscopic observations
indicate a failure to reinitiate cmbrvo cell division during
initial soit penetration as the canse for abortion in this cross.

The observation or delaved fertilization in A, stenosperma
has not heen l)lu\mmlx reported. This delay has several
consequences when using A, stenosperma for inte rspecific
hybridization programs. First, evaluation of fertilization
should be done after 122lll\f()”()\\ll]L,l)‘)”lll‘ltl()ll Second, to
preventeollectionofahigh percentage of unfertilized ovules,
peg tips vounger than D2 should not be used for embrvo
cnlture.

When selecting Arachis species ior hvbridization one
must consider the timing of fertilization inreciprocal crosses.
For example, A durancnsis is fertilized within 24 hr after
pollination, however, A stenosperma is delaved for more
than two davs. Further, the data suggests that when A
duranensis is the female parent peg growth commences

carlier than in crosses m\u|l\m1,( ither A, ste nosperma or A,
lu/,m”m'(l voNCBasthe female parent. Apparent elongation
rates from D15 to D3 indicates that clongation is also more
rapidin A duranensis. This observation is in agreement with
recently [)ul)hsh( ' comparative-pe g-rrowth onset data for
these species (13). 1t is thought that peg-growth onset is
triggered by fertilization. Suh|((l|\v observations on
reproductive efficieney as judged by peg production by
selfed flowers have suggested that such factors as day length
and air te mperature may ¢ fect anthesis timing (P(ltt( ¢ and
Stalker, unpublished data). The observations on fertilization
timing for A, stenosperma and A, duranensis crosses could
also be affected by these same factors and studies are in
progress to investigate such possibilitics.

‘)t.l“\(*r(t.ll (25) generally obtained the largest number of

°, hybrids from e upmml crosses using A, hypogaca and

section Arachis accessionswhen A hypogaea was the female
parent. Our data confirm these observations and further
show that choice of the maternal parentis a highly significant
cousideration when nmiaking crosses in Arachis. When A.

hypogaea subsp. hypogaea is used and the number of 17,

hybrids obtained ina crossing programis of primary mtm('st
the ¢ rossing effort should solely utilize A hypogaca as the
female parent. The specific canse of this parental factor
affect 15 not known, but comparative observations of the
embivo sac of A, /ll//)rr"(l('(l(\\ NC 6 and Argentine and A.

duranensis and A, stenosperma have shown significant
differences in stur('h content (1), Diflerences in starch
content may elfect proembrvo growth by supplving energy
during svngamyv and immediately afterwards during
development. Using wild species as the female parent nay
be desirable, for example to create evtoplasmic lines, and
methods to cirenmvent 11)(‘01111)(|t1h1|1h( s will be needed to
recover the large numberof plants required forintrogression
experiments.
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