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Peanut cArachis bypogaca 1--=cmajor oil and protein-
richi crop ol the tropical; m(!\nlnlml)lmllwmmsnlllu world,
inchiding the Southeastern US A --snffers severe vie 1d
losses from carions diseases aned insect Peests. The wild

Arachis species contain high levels of resistance to many of

the discases  Ahdon of u/ FOT4 Fitener o al. 1955
Subrabimanvan et al 1955 and inseel pe sts cAmin, TOS5;
Stalker and € waphelll TS attacking the peanat. How-
ever reproductive isolation harricers restrict the use of inost
Arachis speciestorthe geneticinprovementof A ypogaca.
Therefore the wtilization of these Avachis species e 1|um <
that techmolow: he developed to permit recoverny 6 inter-
specitic I brids. Althoualin citro ovnle or conbive eulinre
tee ||nn||n~w can he nsed to rescue inlerspecific pranat hiv-
brids from e ln!n\m enltired after thoy reached the heart-
\]I.ll)( o st Sastvi et al 198 l|1n|n|)wn et al . 1985;
Stalker and Faweda, TYSS: mion ||_\|nn<|\un|t.m| unl) fony-
lm'i(fhl (‘('”(‘(]]H’(M'IHIH'\()\ i the time thes st he resened
cHalward ana Stalker: 19570 These procmbryos do oot
respond sufticientiv to established ovale or e anbrvo resene
lee hnullu s to nl)l.nn len!\ invitro.
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support the natritionaland hormonal requirements of voung
interspecific hybrid embivos of three pasture legumes. The
Wwbrid e mlmus were in the late globulir to ¢ ,ul\ torpedo
stage at the time of culture, and the v obtained interspecific
Ivbrids. However, extremely immature slobular o anbrvos
could not he sueee ssfudh ¢ altnred with narse ¢ ndosperin,
Peannt pegs tmodificd ”\Hn])'nm steontaining fertilized
ovtiles have been used as intaet noarse tissue tor procmbrvos
inealtire (Mossiond Stalker, 1987, Moss et al 19SS, Pattee
:[41/ 9SS reported it | (i.L\ (x](l pegtips of A igpogaca

NC 6 containing one- or two-celled unln\m when
(ll“lll'((l in vitro lor 21 (l.ns 1 narltinucleate
globular cwbivo development. This (()llllllll( <1 growth of

resulted i

embrvos after escision from the l’l mt indicates a poie ntial
for obt: ining hvivids from very vomg canbrvos, bt difter-
entiation between the tflnlml v heart shaped stage
retains a eritical ste P for l" mit regencration,

The long-term voud of onr researeh was to deve lnp pro-
codures t yaenerate l’l wts from proc amhrvos tound within
interspecific Inbrid pegs hefore abortion oceurs, Beeanse
hvhrid pras which Tave entered the soil are ditficalt to
obtain. procmbnos contained within 1= to -l w-old peg
tips of A /u//uu'r':'rl v, NC b were used s test material
as reported carlier by Moss e al. (1958%). Our approach
was Lo develop aworkable svstem with AL lgposaca procin-
bryos which may Tater be extended to caltire Tivbrid pegs
and recover inte rspecific hvbrids, To achieve this. three
specitic objectives were defined: T establish the optimal
Lasal medinm for ¢ mbrvo caltnre, 20 evadnate the effeets of
ains (NAA o A A d evtokinins tRN or BA Y on 1= and -
dav-old peg tips of A hypogaca crownin vitro, and 3)
determine afavorable combination of an ansin and ; aevtoki-
nin for cibrvo crowth, Experiments involving objectives

Fand 2 were condueted inde pendently based on the results
ul in vitro (mln\() Um\\lll respenses reporte < carlier by
Mossand Staller F9STrand Moss e al. (1988 working with
the procmprvos of Ahiypogaca. Objec h\(- bwas indertaken
based on Hn' results from o \pe riment 2.

Materials and M('t'lm(ls

Plant Material

Arachis hypozaca ov NC Norch Caroling State
Univerats Method Road arcenhonses, Kaleeh NC darig the sammer ol
14954 Sedt pollinated fioncers were tagoed oncihe das of anthesis hetween
Sand 10 AN and sibeguent fowers at the tagged node were removed
before S AN o the das they opened Theeentine tagged node swas eseised
E20 o Edass dates betore 10N of the respective day The pegs were
sepatated ron the nodal fsanes bracts stpubes and other flower tissies
i the Laborators For coltunmg. peas woere seenbzed i 600 ml, of 200
Clonoe odinn ||\|nu‘|v'mrl(- 52500 solution with 3l Pween SO lor 15
i and washed threc s for 15 i caclom sterile distilled seater. The
pew wensten All

4owas wrovwn e the

pew tips were ent toacbeneth of 1o o detach the
subsequent nuampulations of the pegs were carned ot aseptically ina
Laniar o hood
Uissue Culturing Procedures

Experiment Lo Toadentb i tavorable basal medum for supporting
pe ot embrvo groseth o factonad expermmental design nsing two difterent
sucrose comeentrations 30 and 125350 with seven hasal media was
ecploved The seven basal medianwere MS Odurashige and Skoog 1962),
B iGanborg of al - 1965 NG Cha, 19750 BO tBhinades, 19660, ST
(Schenk and Dildebrandt, 19720 Helles cHeller, 19530 and White (White,
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19631, The seven Lasal media differed mostly in- the inorganic salt
concentritions— Heller and White foraang the low saltmedia; SHand BO
the moderate salt medingand N6, MS and B3 the high salt media Allnedia
were adjusted to prES. T and solidified with 7y L g Stenle plastic 60
v 13-nnn disposable petr plates were filled with 9 ml. of medinm. Forty
F-dav-old peg tips were cultured oneach of the seven media combinations
with 10 peg tips per e plication. Fach petn plate was sealed with paratilin
to prevent desiceation and tssue contamination and then incubated in the
dark at 2521 Cor 21 davs. Ten peg tips were randomly selected from cach
medias suerose combimation for microseopic evaluation of cinbvo wrowth
and classitied as i Table

Table 1. Description of embry o growth standards used in classifving
the embryvo growth and development in various experiments
of the present study (after Pattee und Mohapatra, 1987).

Max. embryo

grcwth stage flescription

D4 Linear 4-tierrd, 4-celled proembrye
05 Lirearly packed B-celled preembryo
1-0 Enlargement of 2 bacil tiers of cells of the proembryo

initiating suspensor formation

1-1 Rapid division of the apical tiers of proembryo with
differentiation of proembryn and suspensur

1-2 Embryo becomes a spherical mass of small isodiametric
cells with a distinguishable suspensor

1-3 Early globular embryo

Experiment 2, Concurrently witls Experioent 1oasecond test used
MS OMnrashige and Skoog, 19620 basal medinm with 1255 sucrose and
0.7% agaradinsted o pHES 7 hecanse ahigh osmoticmn was believedat the
tiies to he requured for growth ofverv sl embrvos The anias, NAA ]
naphthalene-acetic acid = and TAA sindole-3-acetic aeid and evtokinins
KN kinetineand BA O-benadoninopurine: were added in the
concentrations ontlined in Table 308 tota of TIGT peg tips were coltired
incitrowsang -and 4 das-old peg s ob A iygpogaea oo NCus desenbed
i Experinent 1A sphit-plot desianwith age the mein effect and the 25
me di s subplots was used dor the expeannent. Ten peas were randomly
selected Trom each wedias age combination for nieroscopie evalnation of
cmbrva growth aond classilied asleseribed i Table

Experiment 3. Bised on the results of Expenment 2 where Lage
embivg growth occrrred for botr T oand fdav-old cbryos, firther
comparisons of TAA w two levels Toand 1Sl and KN At live levels
05 075 Ta 125 and 13 me Loowere made nsing MS medinn, with
12,57 suctose and 0.7 agar Fissnes were T-and 2 dav-old pegtips o A
hypogaca o NCEchich were caltured as desenbed m Expenment 1
Thirty peg tips sath 10 per replication were nsed e the experiment, Peg
tips were thendustalogically exammed and the cnbro rowth classified as
desenbed in Experiment |1
Data Collection

The peg tips were scored for nacroseope changes that had ocenrred
during caltare, The obsened catevores inchided 1o change 20 callus
growth, and 3 protosion of the ovule ot of the catend of the pea tip, Peg
tips in the third categorny were elmated from turther analvses bhecipse of
internal callising i the proveading ovale s Pattee et al C 1995 Ten peg tips
without protruding oviles «ere randombh wleeted from cach media s
sucrose tEsperisnent |- medisage Speriment 20 and mediay growth
regitlator - Fxperiment 3 combination tor microscopic esaluation. The
selected tissues were processed fallowing the histological procedunes
described in the nest section. The data collected involved the eliassification
of embnvo growthin microscopicaly obsenved tisses into varions embno
growth categorices developed for A hyporaca by Pattee and Mohapatra
CHST CFable oAl of the embrvo sics that contained iaiticellalar
embros, mdicating inore growth than at the tone of enlture of pea tips,
were scored 'l'lw]wlu-nl.u_y-()f"grn\\‘lnul)“ul1|h\\'.|\'~.||(-u|.|l«-(lm]wrn-n(
e Tesponse
Histological Procedures

Peg tips were fived in FAA 5 pt formalins pt glicial acetic acid:90 pt
70% ethanol for 48 hand stored in 705 ethanol. Peg tips were debvdrated
inan alcohol series, embedded in paratfin (Paraplast Plas, Fisher Chemical
Company), microtomed at 10 grandserial sections fised on glass slides. The
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sections were deparatfinized with avlene and differentially stained using
satranin-O/Fast GreewOrange G series coverslips were cffived using
Permomnt. and embiyos microscopically obsernved Svnguny was judged to
have occurred by the dissolution or absence of starely grams within ihe
embrvo sae
Data Analysis

Dataanahysis nsed the GEA procedine - SAST985, 19560 Fhe Waller-
Duncan K-ratio ttest was l)m‘lin'nn-('l to compare the means of the various
media treattnents on embn o growth and development i the cnltured peg
s

Results

Experiment 1

The initial objective was to determine il a prefer-ed
medium contd bewentificdamong aselected group of tissue
culture media to culture - to H-dav-old peanut peg tips.
Histological evaluation of the cultured peg tips tor continned
(*mhl}()(lv\'(-l()pnu-nt;undm;txinmm(-mhru)(l(-\'v]nl)mvntu]
stage in Experiment Lindicated awide range in the pereent
developing embrvos for a given calture medivm CFable 29,
Although the MS basal medinm with 39 sucrose had a
50.26 growth response and was not significantly ditferent
from the White and BO media, it would appear to be the
medinmof ehoice, Maximmuniembrvo growth achieved does
not appear to be greatly affected by the growtl medinm,
Multi-cellular embrvos were produced on ail media tested,
with the BO medium vielding the Targest embrvos which
reached stage -3 Inereasing the pereent sucrose in the MS
and White media greatly reduced the pereent growth
responses; inereasing suerose produced moderate pereent
growth reductions in BO and B3 media. Moderate growth
increases in mean percent sesponse due to sucrose inerease
were observed me Heller and ST media, while in the NG
medinm a change from the Teast efficient to the most
efficient cmbrvo growth response was observed. Overall,
increasing sucrose pereentage in media was suppressive to
embrvo response. but had - Hittle - affeet on mavimum
developmental stage embrvos obtained. The observed
suerone effeet on percent growth response is in agreement
with Williams and de Lautonr (19800,

Table 2. Embryvo growth and development in 3-duy-old peg tips of
Ao hypogaea cv. NC 4 cultured on various basal media
supplemented with two sucrose levels,

*Medium

Mean response (%) Max. embryo growth
3% Sucrose

MS 50.2 1-2
White 32.4 1-1
BC 32.1 1-3
B5 19.1 1-2
SH 7.3 1-1
Heller 5.9 1-1
N6 4,1 1-2
LSu (P = 0.05) 20.2

12.5% Sucrose
N6 24.7 1-2
BO 14.1 1-0
Heller 13.2 1-3
SH 12.5 1-0
HS 6.6 1-1
White 3.1 1-0
B5 2.7 1-1
LSD (P = 0.05) 24.3
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Experiment 2

This experiment was designed to show the effects of

auxins and evtokining m the culture medium on the embrvo
growth and development.

Effect of auxins alone. The treatment containing 0.5 my
L' IAA alone induced embrvo growth \l}_’lll.l(‘llll]\ more
often than the treatment conts ining 0.5 ma 1, UNAA alone
for both 1- ard --dav-old tissnes (Table 31 In contrast, the
treatment containing I mg L TAN alone lwlf(mm'(l pnml\'
in supporting ¢ ml)nn m()\\th when compared to 1 mg 1,
NAA alone, Moreover, treatment 10 mg LU IAN mdueed
significantly less embrvo arowth compared to eithor
treatient 03 or 1O me LU NAA The NAA treatments
produced Targe cinbrvo growth in t-dav-old peg tips but
induced ¢ ml)n() growth response significantly less often
thaa 0.5 g 1V TAA These observations indicated that there

wits il swmh( antly detrimental effeet on pereentage of

enbinvos ‘\hl(ll arew when the Tevel of TAA was raised from
0.0 'HUI fo Tmel,
NAN indicated nonsignificant effect on embrvo growh,
However, aone of the anxin combinations r sulted in
satistactory numbers of developing embrvos and growth to
alarge size.

Effect of eytokinin: alone. The treatment comparisons
included 025 mg LPRN, 05 mg VRN 25 mg LV BA, and
5mg L BA forboth 1-and 4-dav-old embrvos (Table 3), The
two KN levels induced einbrvo arowth \Wlllll( anthy more
often than BA treatments. This m(lu ated th.l! medin with

Table 3. Embrvo growth observed for 1- and 4-day-old peg tips
after 21 days averaged across replications in culture with
different auxin and cytokinin levels in Murashige and Skoog
L\lS) hasal medium with 12.5% suerose.

__O»ules obser ed
Treatment? 'day 4day ~ 17day

Ewbryor rowlh (%)
43

Li;é“ embryo growth (4}
1"day 4 day

1y T+ day

Control 20 16 30.0 5.0 50.0 0 0
0.5N 20 20 50.0 70.0 60.0 0 10.0
1.0H 19 20 47.4  90.0 69.2 0 10.0
0.51 18 20 £8.9+* B0.0 B84.2%* 0 0
1.01 21 20 33.3 5.0%¢ 19.5¢¢ 0 0
0.25¢ 20 20 55.0 90.0 72.5* 0 40,00
0.5N+0, 25K 20 18 10.0 313+ 2.0 0 5.6
1.0N+0,25K 19 18 10.5 50.0 29.7 0 1.1
0.5140.25K 20 19 5.0* 63.2 13.3 0 15.8
1.01+0.25K 20 12 65.0* 75.0 68.8 0 0
0.5K 20 16 B0.02*%* 56.3 69.4 5.0 0
0.5H+0.5K 20 19 65.0* 73.7 69.2 0 5.3
1.00+0.5K 19 16 47.4 43,8 45.7 0 6.3
0.51+0 5K 20 19 40.0 78.9 58.9 ] 0
1.01+0.5K 20 20 65.0* B0.0 72.5* 0.0 15.0
2.58 12 0 33.3  40.0* 137.5 0 5.0
0.5M+2.58 14 18 7.1 66.7 40.6 0 16.7
1.04+2.58 20 19 0« 3].6%* 15.4~ 0 10.5
0.51+2.58 20 19 30.0  42.1* 35.9 0 0

1 01+2.58 20 20 60.0 75.0 67.5 0 20.0
5.08 19 19 0** 5.34% 2.6 0 0
0.5N+5.08 20 17 35.0 41.2* 37.8 0 11.8
1.0H+5.08 20 7 £.0* 71.4 22.2* 0 0
0.51+5.08 20 16 10.0 6.3** 8.3 0 0
1.01+5.98 19 16 0+ 500 22.9¢ 0 6.3

Total 480 444

20 - NAA, | = AR, K = KN, b = BA. Gro-th regulator concentrations
given inmg L~ I

¢ ¢¢Results were significantly (P « 0.05 and 0.01, respectively)
different from zero control.

"while asimilar inerease in the level of

KN were generally superior to mediawith BA, at least at the
levels of each c\(nl\nun tested in this experiment. The 0.25-
me L' KN treatment not onlv induced embrvo growth
sn_fmll( anthy more often than treatiments with BA, but also
])lt)dnu(l significantly larger embrvo growth in - dav-old
pegtips. Use of 0.5 mg 1 KN also showed asimilar ¢ ml)nn
growth response as llu lower KN level but produced large
embrvo growth only in I-dav-old peg tips. Thus. using I\I\
alone is belived to be more effeetive than BA, bat
satisfactory pereentage of embrvos growing phas deve l()]r
ment to: ll(ll”( size for hoth 1-and - dav-old tissnes was not
observed.

Effect of auxin-cytokinin interaction. For 1-dav-old
tissues, only three media combing ations gave larger mnnbers
of growing embryvos than controls, 'n\lu(lm” 10 my 1L TAA

025 mg LVRN, LOmg LU IAA » 05 mg 1 KN and 0.5
my ! NAA ¢ 05 my LVRKN. The treatment with higher
1A+ KN levels was the only one having both anxins and
ovtokininswithasignificant rnprovementin growth over the
control (Table 31, \Illunwln not statisticatlv swnlh( ant, this

growth combination also prodiced the greatest number of

Lum embrvos for hoth 1-and --day- “old tissies. Ove rall, the
evtokinin BA in combination with the anxins showed a
detrimental effeet on o-mln\n L,l()\\lll Anexce plum wis the
treatment with 1O g LY IAA + 25 g E.8 BA which
induced more consistent eimbrvo growth cesponse, as well as
large embrvo growth in f-dav-old peg tips. than the media
combinations m\nl\lm_, the o anxins and BAL It wonld
appear froa the above data that 1.0 nig L7V TAN + 0.3 mg
1.V KN would be the medinm of choice, as it not only
induced embrvo growth most often but also large embrvo
growth in both 1= and --dav-old! peg tips. However, if ()nl\'
olderembroswereto be culture (] (i c-dav) then 0.25 mg
L. VRN withont auxins appears to be superior.,
Experiment 3

Based on the results of Experiment 2 a th rd experiment
was conducted toverifvand define anoptinmum combination
of TAA and KN that supp(nls procmbrvo growth from A,
/u/pw aca peg tips. Bee dll\(‘”l( highestlevels ol TAA (1.0 mg
LD and KN (0.5 mg LD gave the most promising resalts in
terms of percentage of tissurs responding and large embryo
growth (Table 3), this experiment tested two levels of 1. AA
(LOand 1.5 mg L' band arange of KN e cels (0.5 to 1.5 ny
L), Further, 12.5% sucrose was nsed to be covsistent witn
the previons experiment so comparison could be made for
auxin/evtokinin levels withont adding another variable. The
data indicated that the ditferent TAA and KN levels
investizated hadanou-significant effect on continue (l(-mln)'()
deve l()pm( ntin both 1- and 2-day-old peg tips (Table ).
However, when the media contaming the two TAA levels in
combination with the five KN levels were analvzed as two
s‘(‘])ur:lt( L,r()ul)s' media L3 mg L TAA (exeeptincombination
with 1.5 mg L' KN produced more ranlticellilar globular
embrvos as compared to media containing 1.0 mg 1T 1AA in
combination with the five KN levels. The nedia conte mnn;,
L3 mg LT IAA with either 125 mg VKN or 05 mg 1LV RN
produced the Targest embrvos, which grew to stage 1-3. 1n
contrast to the results of Lxperiment 2, the medinm
containing LOmg L TAA and 05 mg 1P RN did notinduce
large embryo growth. The data also indicated a wide range
in the perecnt developing emi rvos for hoth 1-and 2-day-old
peg tips. The mediacontaining L5 mg 7 TAA in combination
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with 1O mg L'KN induced the highest embrvo growth
response (23.3%) in L-dav-old peg tips: whereas, in 2-dav-
old peg tips, the media containing 1.5 mg LU 1AA in
combination with 1.25 me 1.V KN induced a 05:40% embrvo
growth response. A Jower TAA concentration of 1O ang 1!
in combination with 1.3, 0.75 and 0.5 e 1.7 KN induced
152,12 Land 11.5% cmbvogrowth respectivelin L-day-
old peg tips: whereas, in 2-dav-old peg tips, the media con-
taining 1.0 g L0 TAN i combimation with 0.75, 1.0 1.25
and 15 me 1V RN produced 3320181159 and 16.7%
embrvo growth, respectivel . Thongh no obvious tremds
were observed Tor inducing the growth of procinhivos, the
media with higher AN levels appeared to favorably support
the pereent (l('\‘vlul)ing cmbros aswell as the masinmum
embrvo growthin T-and 2-dav-old pestips, Incontrast, MS
hasal mediun ceontrol showed only 1.7 and 8.3% enmbnvo
growth in - and 2-dav-old petips but induced astage 1-0
cimbno.
Discnssion

Farlv cibrvo abortion is a4 common ocearrence in
interspecitic hvhrids in the genus Arachis (ohansen and
Smith, 19561, lh-])ml'.u('li\(-(lt-\'vlupnn-nl inpeanutis unique
hecanse cmbirvo (lv\‘vlnpnwnl initiates immediately after

fertilization. hut arowthis arrested foranestended [\(;rin(l ol

time while the peg clongates. Pegs initiate growth the
second dav adter fertitization. hat by the fonrth on fitth dav
the enibrvo stops dividing, Fainbivo development does not
l'('illi“il(l'llll“l..“l'l‘”l('l)("_[])('ll(‘(l';ll(‘.\l]l(‘\'()ililll(l(‘(‘:l\'(‘Sl(l
arow, which usually ocenrs 5-15 davs Tater ¢Smith, 1956:
Pattee and Mobapatra, 1957 Many of the problems
enconstered while culturing voung peanat enbinvos are the
result ol this (‘()Illl)l:'\ ature of 1'4‘1)1'()(]11('“\'(' ontodeny,

To avoid the developmental stage where the cmbryo
remains quiescent for an extended period of time and
abortion may ocenr becanse of failure to reinitiate growth,
peg tips with enclosed ovales and cibrvos tranging from |
to 20 davst were cultured for both A hypogaca and
interspreitic hvbrids i Maoss and Stalker, 1987 Moss ef ol
T9SS: Pattee of al., 19SS, Pattee ef al. (1988) found that
some cmbrvos in Ldav-old peg tips grew to the globular
stage. 'I'In-y also indicated that. onee the sequence of event

Table 4. Embryo growth and development averaged across
replications for - and 2-day-old peg tips of A, hypogaca
ov. NC ot eultured on Murashige and Skoog (MS) basal medium
supplemented with 12.5% sucrose and various levels of TAA
and KN,

IAA and KN Mean r_e_s_p_ug.sg@% Maximum

(mq L’l) Day 1 Day embryo growth
1.50 1AA + 1.50 KH 7.7 0 04
1.50 TAA + 1.25 KN 19.1 48.4 1-3
1.50 IAA + 1.00 KN 23.3 19.1 1-2
1.50 TIAA + 0.75 KN 9.8 28.9 1-2
1.50 IAA + 0.50 KN 14.5 21.5 1-3
1.00 IAA + 1.50 KN 15.2 16.7 1-0
1.00 1AA + 1.25 KN 2.6 15.9 1-0
1.00 [AA + 1.00 KN 9.7 18.1 1-0
1.00 TAA + 0.75 KN 12.1 33.2 1-0
1.00 IAA + 0.50 KN 11.5 8.3 D5
MS basal (control) 1.7 8.3 1-0

LSO (p = 0.05) 19.3 31.6 --

is initiated which slows embrvo growth, it is not casily
reversed in citro. The continued embirvo growtlyin 1-to -
dav-old pey tips to the multicellular stage in the difterent
experiments of this study is a promising indication of the
um‘li(-;lliun.ni'lwglip('nlturvtnr(-svlnw*;n'lys‘l:lgvpruvnlln}‘og
which.othenvise wouldabort. Fhistindingis inconenrrence
with the ecarlierobservations of Maoss and Stalker (1987 and
Pattee et al (1988).

Althovgh the different basal media tested in this study
showed no signilicant differences i terms of maxinnum
cmbrvo arowth stages achieved, the MS medinm with 3%
snerose resulted in the highest mean response (50,246,
Therefore, itean be conchided that this con oination of basal
mediune appears to b more fivorably supporting embivo
arowthin A iypogacathan the othersivinediacombinations.
The assumption is that interspecific: hvbrids, which nay
have both endospernand mclear deficiencies, will respond
in - similar way to basal mediaand growth regalators as A,
lypogaca which has normal endosperm. However, the
optitmal suerose levelof 36 for cultivated peanut imav be too
low I})l'int('rsl)('('ifi(‘ln\l)l'i(l.\\\'|u-1'('(~m]m|)(~r1||(lt'l’i('ivn('i('s
are (»\l)('t'h-(lA The obseryations further stggrest that the
voung peg tips of A Jiygpegaca may already contain many or
Al of the growth hormones required Tor embrvo growth,
However, @ eritica step in future work will be in(lu('ing
arowing embrvos o differentiate. Observations using
ditferent levels ol growth regnlators supported the previous
vesults which indicated that the greatest pereentage
response for embrvo growth in vitro ocenrred when growth
l'('gn];ll()rs\\‘('n';u](l('(ll()m(-(liu.'|'||(-()l).\(-n‘;lli(m\’in(li(';llvtl
that a lngher ansin (AN level ol 15 mg 1L in combination
with lhv\';n'i(m.\’(')‘h)killill (RN evels, exeepl for the lli}_{]l('sl
KN level (Lo mg 1LY studied, indneed a ||ig||('x‘ pereentage
of embrvo growth and large cobivo growdin T-and 2-day-
old peg tips than when lower TAA concentrations were
tested. The results of these experiments can be used Lo
redefine the favorable miedivny that appoars to support
procibrvo growth and development as Dasal MS plas 3%
sucrose and ahormonal combination of 1.5 mg LU IAA with
a range of KN levels varving from 05 to 1.25 mg L1
However, additional expertents will be needed to \'(-rili\'
the combination of low sucrose with the snggested best
arowth regnlaters. Morcover. most of the embryos did not
develop past the 32-celied stage, thereby not growing as
muchas thevwonld have naturallvon the plant. This suggests
that a change of media may be requived hefore 21 davs in
cultre. Further yescarch will be required 1o obtain
differentiation of the multicellular globular embrvos to
plantlets.
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