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Plant Regeneration from Leaf and Hypocotyl Explants of Glycine
wightit (W. and A.) VERDC. var longicauda
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Conditions for the initiation and proliferation of shoots from leaf and hypocotyl explants
of a perennial soybean, Glycine wightii (W. and A.) VERDC. var longicauda have been
described. Multiple shoots were obtained from leaf and hypocotyl explants of 3~4 days old
aseptically grown seedlings on MS (Murashige and Shoog’s medium) supplemented with aux-
in, cytokinin combination. 0.1 mg/! l-naphthaleneacetic acid (NAA) and 1 and 5mg/!/ indolebu-
tyric acid (IBA) alone produced shoot buds. A combination of 0.1 mg/l NAA and 5mg/!
6-benzylaminopurine (BAP) produced the highest frequency of shoot formation. 2,4-D despite
supporting callus growth had no effect on organogenesis.
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Introduction

According to Borrauc (1975) legumes comprise species of major agronomic importance.
The annual soybean, Glycine max (L.) Merr. is as per the reports of HILDERBRANDT ef al.
(1986) among the world’s most important sources of vegetable oil and protein. % vitro metho-
dologies have been proposed by Rotu ef al. (1985) as a supplement to traditional soybean
improvement techniques. Plant regeneration has been reported by several authors viz. Cris-
TIANSON et al. (1983), Rancu et al. (1985), WriGHT ef al. (1987) in soybean in the past. Vau-
cHaN and Hywmowrrz et al. (1983) indicated that the wild perennial Glycine species possess
agronomically important traits that could be transferred to the annual species by either clas-
sical plant breeding or genetic engineering techniques so as to alter soybean oil and protein
quality as well as to enhance insect, viral and herbicide resistance. Regeneration via organo-
genesis in wild relatives of soybean has been reported for G. canescens by Kameya and Wi
HoLM (1981), WinoLM and Rick (1983), Grant (1984), HammatTt ef al. (1987) and for G.
clandestina by Hammatt ef al. (1986), Hymowrtz et al. (1986), G. falcata and G. latrobeana by
Hammarr ef al. (1987) and G, fomentella by Kameva and Winorm, (1981), HammatT ef al.
(1987). However, no attempt seems to have been made for in vitro regeneration of an im-
portant perennial species G. wightii (W. and A.) Verpc. syn. G. javamica auctt. mult. non L.
used for soil conservation and as a cover crop. In the present study we report the in wvitro
regeneration of a wild perennial Glycine species ie., G. wightii (W. and A.) Verpc var lou-

gicaunda.
Material and Methods

Glycine (Glycine wightii (W. and A.) VErpc. var longicauda) seeds obtained from Royal Bo-
tanical Gardens, Kew, Richmond, Surrey (England) were surface sterilized with 0.1% mer-
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curic chloride (W/V) for 5 min and then rinsed in sterile distilled water 4~5 times. The
seeds were germinated on sterile moist filter paper in petriplates/sterile moist cotton in flasks
at 22~55°C in dark.

Hypocotyl and leaf explants were excised from 3 to 4 days old seedlings and placed asep-
tically on a solidified MS medium containing 3% sucrose and 0.8% agar. A total of 48
hypocotyl and 48 leaf explants were cultured on the media. The pH of the media was ad-
justed to 5.6~5.8 with 0.1 N sodium hydroxide and/or 0.1 N hydrochloric acid prior to add-
ing the agar. The media were supplemented with filter sterilized auxins 1-naphthaleneacetic
acid (NAA), indolebutyric acid (IBA), 2,4-dichlorophenoxyacetic acid (2,4-D) and cytokinin
6-benzylaminopurine (BAP) both individually and in combination at a concentration of
0.1~10mg/l. Cultures were maintained under white fluorescent light (40~50 uEM2sec—1)
with Jlight/dark cycles of 16th/8h at 25 + 2°C. &

For cytological investigations 7~10 days old calli and 4~6 days old regenerated roots ob-
tained on MS medium supplemented with various concentrations of auxin and cytokinin were
pretreated with p-dichlorobenzene for 4~6 h, fixed with acetic acid: alcohol (1:3), hydrolysed
with 1IN hydrochloric acid for 10~15 min at 58~60°C and finally stained with 2% aceto
orcein : IN hydrochloric acid (9:1) as described earlier by SuarmA and Smarma (1980). Chro-
mosome analysis in the squash preparations was based on observation of 5 squashes in each
concentration and an approximately 450~500 cells in each sample.

Results and Discussions

The two explants tested were found to be equally suitable for callus formation. Of the
three auxins used, IBA was in general observed to be more suitable than 2,4-D or NAA
for initiating callus. The best callus formation was observed in leaf explants with 1 mg//,
2,4-D and callus formation along with rooting in leaf explants with 5mg// IBA. Callus for-
mation in both the explants were rather a slow process taking two to three weeks period.
Callus produced in the two explants with different concentrations of auxins and auxins and
BAP showed variation in colour and texture. Callus obtained from leaf explants with different
concentrations of auxins (NAA, IBA, 2,4-D) alone and in combination with BAP was albi-
no and green in colour and soft and friable in texture. On the other hand callus derived
from hypocotyl with different concentrations of auxins (NAA, IBA, 2,4-D) alone and in com-
bination with BAP differed being light brown in colour and soft or hard and friable in tex-
ture. 0.1mg/l NAA and 1mg/! and 5mg/l IBA alone induced shoot organogenesis in the
explant (hypocotyl). However, the best shoot organogenesis was obtained in hypocotyl explants
with 0.1 mg/l NAA and 5mg/l BAP, 5~7 weeks after culture initiation. Whole plant forma-
tion was obtained in the same medium i.e. 0.1mg/l NAA and 5mg// BAP after about 9
weeks in culture.

2,4-D alone or in combination with BAP though supporting callus growth has been found
to be antagonizing organogenesis in the present study as reported in the past by Rao ef al
(1973), MurasHiGE (1974), GroeNewaLD et al. (1977), Hussey (1983) and Lupr ef al. (1985).
The occurrence of shoot differentiation with auxins (NAA and IBA) alone indicates that shoot
regeneration is not essentially a function of cytokinin activity. This kind of auxin induced
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Table 1. Morphogenetic response of hypocotyl (H) and leaf (L) explans of Gly-
cine wightii (W. and A.) VERDC. var longicauda after 60 days of incubation.

Nature of % Explant % Explant % Explant
Growth media? Explant response producing producing producing
CR Sh calli roots shoots
0.1 NAA L C— — 16.6 — —
H CR Sh 25 25 25
0.5 NAA L C— ~— 50 - —
H C - - 33.3 - —
1 NAA L C— — 40 — —
H C— — 33.3 — —
5 NAA L CR — 85.7 28 —
H C - — 33.3 — —
10 NAA L CR — 25 25 —
H C — — 66.6 — —
1 IBA L C - — 50 — —
H C — Sh 50 — 50
5 IBA L CR — 66.6 33.3 —
H C — Sh 100 — 50
10 IBA L CR — 33.3 33.3 —
’ H C - — 50 — -
0.5 2,4-D L C - — 33.3 — -
H C — — 50 — —
124D L C— - 100 - —
H C— — 66.6 - —
52,4-D L C ~ — 66.6 - -
H cC — — 25 — —
0.1 NAA + 5BAP L C— — 100 — —
H C — Sh 100 — 100
0.5 NAA + 5BAP L C— — 25 — -
H C— - 33.3 - -
1 NAA + 5BAP L CcC — — 60 — —
H C — Sh 50 — 50
1 NAA + 10 BAP L C— — 50 - —
H C — — 50 — —
5NAA + 10BAP L C — — 40 — —
H C— — 25 — —
052,4-D + 5BAP L C — — 100 — —
H C— — 100 — -
524D+ 5BAP L C— — 100 — —
H C— - 100 — -

C
1)

I

— = No response.

Callus, R = Root, Sh = Shoot bud or shoot.
Concentration of growth substances are expressed as mg/l.
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shoot organogenesis has been reported in
the past by Darta and Darra (1983).

Rhizogenesis of G. wightii was obtained
along with shoot bud development with
0.1 mg/l NAA alone. But a suitable proce-
2 dure for getting higher frequency of roots
in the regenerated shoots needs to be de-
veloped.

Cytology of calli and regenerated roots
revealed the existence of normal diploid
(2n = 22) cells indicating the lack of
chromosomal variability in callus as well
as roots and establishing that organogene-
sis in G. wightii essentially occured at
diploid level of genome.

Since sexual hybridisation between

4w

3  perennial species such as G. wightii and

Fig. 1. 1 Leaf derived callus with regenerated roots G. max has not been much successful as

on MS medium with 5 mg/[IBA. 2 Shoot bud reported by HammaTT ef al. (1987), an al-
initiation in hypocoty! derived callus on MS medi-
um with 0.1mg/I NAA. 3~4 Whole plant for-
mation in hypocotyl derived callus on MS protoplast fusion to produce somatic

medium with 0.1 mg/l NAA and 5 mg/l BAP. hybrids.

ternative approach would be the use of
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Glycine wightii (W. and A.) VEeroc. var longicauda O
BER OSSR A & OREH IR A
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SEED T v BEEREIR 574 XOMWMIRR U S > 737 B oYERIRZERRI BAE, TR 2o NEETEERA L
Tw5b,

>N F T2 G. canescens, G. clandestina, G. falcata, G. latrobeana, G. tomentella NDFFBIEK % B 7> Rk
BHEOBESH D G, wightii I2 D THOEEH L\, TOWLTIX G, wightti varlongicauda % FAV- T, 53F1%
3~4HDER PIREAHLE 2 5 DEERBRO LM 2 RET L 72 Sl 23% HERE, 0.8% 7T u—A % &1 MS 8E#ic
BIRL 72 3@ EN A —X 2> (NAA, 1BA, 2,4-D) 2 BT, 221394 M 74 = (BAP) L #lAEHET0.1~10
mg/l DWE TEEHUCINZ 72, BRI B AHEEE (40~50uEm™2 sec™!) N T CL6RE HE, 25+2C TfT - 72,

IR &SR % BV T0, Img/! @ NAA &5mg/l @ BAP TEFET 5 & 4 NV ATEEIES ~TERMIC & = — M EEEEDS
B TH - 72, ZOFMCHRGAMEICRME»BEEL 2. —772, 4-D 842, 4-D & BAP & DlAG b T3S
VAT TR B %, BRERA RO b NLh o 12, ¥ a— b LIRPFEHCEEE NizN130. Img/l O NAA i % 5
ZIBEITTH o1 TOEBRTHELNL AN AREE L ZIBOMIBITIER 25K THh - 72,
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