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INTRODUCT {ON

The cultivated groundnut (Arachls hypogaea L.) Is susceptible to

8 number of diseases and pests. These cause a conslderable loss in

yleld (1) and this justifies the urgent attention of groundnut blologists

but not all the reslistance genes have been found in A.hypogaea. Fortu
nately, In the wild collections of the genus a number of species are

known to be resistent to some dlseases (2). In the genus Arachis there

are seven sections; Arachls hypogaea has been crossed only with specles

from Its own section Arachls. though same other Intersectional hybrids

have been produced (3). Some Inters-::lonal crosses form pods, but

mature seeds are not posslible due tu « “rly degeneration of endosperm,

as In A.hypogeea x A.dlogol (4), or of embryo or both. Members of the

section Rhizomatosae are particularly valuable for disease snd pest

resistance, but cannot be crossed with A.hypogaea.

A project was started In the Gro.:d:iut Improvement Program #t

ICRISAT to Investigate Intersectionai incompatibllities and to develo:

techniques to overcome them. Encoi-. .ca by the reports of successful

culture of ovules at various stage: of cevelopment In s number of tax?

(Table 1; see also (5)) we started culture of Arachls monticola ovules

In vitro. We have alsc attempted to simulate peg elongation end pod
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These twin objectives are almed at obtalning a

cellable method for crossing desirable but incomcatible specles of

Arachlis.

In this report we present out attempts to culture ovarles and ovules

st different Intervals after pollination, and also to pollinate ovules

in vitro.

Teble ).

Stage of ovules Taxs References
cultured
fe-: llzed ovules: Gossyplum arboreum 6
zvgatic stage x G.hlirsutum
' G.hirsutum 7

G.hlirsutum 2n x &n 8
Zephyranthes sp. 9,10

Froemt ryc or AbeImoscus esculentus n

~ctular embryc Arachls hypogaea 12 .
Gossyplum hirsutum 8,13,14,15
Gynandropsis gynandra 16
Hiblscus cannsbinus \bj
x H.sabdariffa
H.sabdariffa x H. ssper 12
Nlcotians sps 18
Nicotianas rustica 19
N.tabacum 19
Papaver somniferum 20,2}
petunia hybrida 22,23
selanur tuberosum 26
Trifalium repens 25

MITAL € AND MET LS
A.monticoia ¢ *r° w12 goecic e vy relats <ily
1 lowers w ated

c€ross compatal




between 1500 and (/0U hrs and pol!i- «ean 0600 anu
the following day. The flowers or dev: .. 3 ovarles w=- = rllse
with chlorine water, and ovules and c.. r the terr 3] .m of tI

developing peg were dissected under ascpt - conditlons + - transferr
to culture tubes at dally Intervals from the day of pollination untl
10 days after pollination (Table 2). Ovules were also pollinated in

vitro.

Table 2. Rate of peg development after pollinatlion

| nated i~ vitro.
—

RESULTS

Peis ans ~prares showed slight elsngation or --= olant after

Acompazinla .. i ‘atlons. - alzngar or ~as sour (C?sted; peqs

onger thin 3 1 were not S5 3% they easey de.- .17 and 2rled

rom the tip before penetratirg the soll.

vules
A maxlmum of 10X of the pollen germinated when ovules were palll-

wany of <he Lles jrew long but ver: ‘o were observed

Days after No. of cells

pol!ination Peg langth In embryo (Approx) cultur
In vitro
polllnated 134
Dey of
pollination -
1 = 3 days 1 -
after pollinatlon '?;s;hm -2 "
4 = 6 days 1-2 -
after polllination «* 37 0
7 = 10 deys -8, -
after polllination 3745 o 86 "
More than 10 days 7-10 cm I 24
after pollination (tn sol)) 1
7-10 cm 1 12
(m;t In soll} % more than
-7 o 6
(ln soll) I v
5-7 cm 1 "
(rot In s011) |
For the [nltlal experiments the medla of Murashige and Skoog (26)

White (27), Kso and Michayluk (28), Mertin (12) and Ziv and Zamsky (29

with or without modiflcatlons were used.

No. of ovd to galn entry into the av.'..

+ taut growth of the ouvu'les was when

hey were cultured and pcil’ratad In vitro on Murashige and Skoog's medlum
upplemented with caseln hydroiysate (500 mg/1). Within 2-3 weeks, the
vules grew to 5 times their original size, In 12 hrs light alternating

Jith 12 hrs dark. Later they becoma brown and necrotic,

The ovules did not respond well to other media (Table 31. There
was only & marginal [ncrease In the slze of the ovules which became brown
vlthin three weeks and ceased developing Irrespective of the photocond 1=

tlons. More than 200 ovules of A.monticola were cultured at various

itages, but no sesdlings could be raised. Elghtyfour of these ovules

vare transferred to culture more than 7 days after polllination, a stege
at which Martin (12) reported he could recover "some' seedlings from
7% ovules. A rellable medium, technique and treatment still has to be

evaloped bafore wa cen routinely culture ovules from Incompatidle crosses,
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Table 3. Responses of A.monticola ovules to some medla

-~ olg -

Ovules Ms MS with ‘::At; M;?) K Martln
Kn TAR CH "
(b mg/1) (4 mg/1) (500 mg/1)
From NC S1ight No change, but  Under trlal NT NC NC In ovules
polllnated swellling; ovules when from pegs up
flowers remaln green transferred from to 1C em long
for 6 weeks KM show swelllng
then become
brown
From NC after Brown In NC NC NT NC
unpollilnated 9 weeks b weeks
flowers
Polllinated Slight Inftia} Slight swelling Swelling &  Very slow Some ovules
In yltro Swelling swelling then then no change occaslonally call.s form callus
In 8 weeks no change, callus In for-ation
brown In 3 weeks
b weeks
Abbrevlatlons:
CH Casein hydrolysate MS  Murashlge anc Skoog's medium
1AA Indole acetic acld NC No change
KM Kno & Michayluk's medium NT Mot tried

KN Kinetin 12 2lv § Zamsky's medlum



NC In ovules
from pegs up

to 10 cm long

N

N

Under trial

(5:1‘/\) 4500 wg/1)

Mo change, tut

“ovules when
-transferred from

R4 show sweiling

(s a/1)
$light
remaln green
for 6 weeks
then become
brown

swelllng;

11inatad

owers

- 370 -

- TN -
‘varles
Q Zlv and Zamsky could culture pegs and induce pod formatlion In
- rachls hypogaea cultured at varlous stages of development (23). ...
'.é% 5 he same conditions of culture, A.monticola pegs did not respond. On
§§ ? urashige and Skoog's medium with kinetln (4mg/i) thic sarfes constlanily
~ Kl 5 howad prolific callus Inltiatlion within a week after culture., The
§ 5 g ; varies which responded bast were from flowers 2 and 3 deys after polil-
= %ég '% ';. atlon, particularly when they ware cold treated at 4°C for & or more
£3& L“,,!!’,:.:.i ours. In threea weeks the callus was profuse and a few organogenetic
-::s J"‘:‘!% E‘: ireas could be observed in the form of bulblls. Hand and sicrotoms
g g-s; g% 222 isctlons revealed that xylem had been formad and that there were regions
3 g'—i“ esEn thich wore diffarentlating into shoots. Xylogenasis was more frequent
] then such calius was transferred to White's medium with 1AA (b mg/l).
;—é% 5 ioma of these protuberances c.longntod to form pale green stalk )ike
g2 - ] 'i itructures which remalned organized but did not differantiate further,
S3 £33
we i‘é':g When the pegs were cultured on White's medium with 1AA (kmg/1),
_g . —géi me cultured peg showed an Initlal callus at a reglon just below the
-Eg _;ggsﬂ "E‘i%{ wules and later the tip showed geotroplism, the latter baing the normal
E! == g‘ —i.‘é 3§ rasponse of the peg In vive.
E - = ! 25« 3=
] DLscUsSS oM
5e |.2% s¥ss
=¥ :;,::‘ A few of the formulatlons tried so far have supported growth or
S :35 callus formation when used to culture ovules, 30 our efforts are now
3 :3_' directed at testing the efflicacy of varlous components In the media and
F | 3 e s other factors.
=g|2= 3
FLAEE 3




Arachis avules do respond better on a medlum supplemented with
caseln hydrolysate. Caseln tydrolysate seems essential for an Initle!
growth as has lLeen shown for ovules In Abeimoschus (11). Gossyplum

(2n x 4n) (30). Nlcotlana rustlca and N.tabacum (19). However, on a

medlum composed of MS macroelements, Heller's microelements, Dulleu's
vitamins with kinetin and glbbereliln, Martin (12) was able to rear
some 3eeds and seedlings from A,hypogaes ovules. However, the best
growth of selfed A.montlicola ovules occurred when the tip of the young

gynophore was cultured, without exclsting the ovules, on MS with caseln

hydrolysate (500 mg/1).

Kinatin regularly Induced profuse callus formation within three
weeks when young gynophores 2 and 3 days after pollination were cultured
on NS with kinetin (tmg/1), A few differentiating zones could be dete-
cted but these did not form shoots or roots. Only shoot like structures
were seen. These cultures may need to be transferred to other medla to
continue differentiation. To our knowledge, callus Inltiation from
ovarles and subsequent regeneration of plants In legumes has b“n success-

ful In only one (natancs, with Yrifolium pratense (31).
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