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In vitro plant regeneration in seedless grapes (Vitis vinifera L.)

by
Zora SINGH and S.J.S. Brar

Department of Horticulture, Punjab Agricultural University, Ludhiana, India

Summary: Young leaves,shoot apices, nodal and internodal segments from mature field-grown
grapevines (Vitis vinifera L.) cvs Thompson Seedless and Perlette were cultured on MS medium containing
different concentrations and combinations of NAA, 2,4-D, Kin and BAP. The genotype, nature of explant
and chemical composition of medium affected the callusing frequency and type of callus. The media
containingauxinsproduced friable, soft and creamish white to green calli. Such calli turned brown and died
within 4-6 weeks. The medium containing BAP or Kin produced green compact and nodular calli. The
subculturing of green nodular calli on MS basal medium induced 20.0 and 12.5 % rooting in cvs Perlette and
Thompson Seedless respectively. Subculturing of calli on MS medium containing BAP (2 mg/1) resulted in
12.1 % complete plant regeneration in Thompson Seedless, cv. Perlette failed to regenerate. Adventitious
shoots developed in 65.4 and 50.0 % of the cases from the in vitro derived leaves of Thompson Seedless and
Perlette when cultured on MS medium containing BAP (2 mg/1). More than 85 % of the adventitious shoots
of both the cultivars rooted successfully on MS medium containing IBA (1 mg/l).
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Abbreviations: NAA (a-naphthalene acetic acid); 2,4-D (2,4 dichloro phenoxy acetic acid); IBA
(indole butyric acid); BAP (benzyl amino purine); Kin (6-furfuryl amino purine); MS medium (MURASHIGE

and SkooG’s medium 1962).

Introduction

Grape is usually consumed as table fruit in India. Perlette and Thompson Seedless
cultivars are commercially grown for seedless table grapes in northern plains of India. Since
embryo abortion from the developing seeds is a major bottle-neck in breeding seedless grapes
(forliterature see: SINGH and Brar 1992), somatic cell culture offers an attractive alternative for
theincrementalimprovement of the existing commercial seedlesscultivarsof grapes(discussed
in SINGH et al. 1992). Since the first report on successful grape culture in vitro (MoreL 1944),
callus cultures have been initiated from various explants viz. stem, tendrils, petioles, flowers
and berries of Vitis (for literature see: KruL and WorLEy 1977). Later on, adventitious shoot
organogenesis and plant regeneration have been achieved from fragmented shoot apices
(Barrass and SkeNE 1980), internodal segments (Favre 1977, Rajasekaran and MuLuins 1981)
and leaves (CLoG et al. 1990; Stamp et al. 1990). The present investigations deal with callus
culture and plant regeneration from various explants of seedless grapes.

Materials and methods

The present investigations were initiated on 15-year-old grapevine (Vitis vinifera L.) cvs
Thompson Seedless and Perlette at Ludhiana (32 °N and 76 °E) in Northern India. The experi-
mental vines were kept under similar cultural practices for intensity and time of pruning,
fertilizers, irrigation and plant protection (ANoNymous 1989).
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- Young leaves, shoot apices, nodal and internodal segments (5 top nodes from 1-month-old
shoots) were excised from field-grown mature vines of both cultivars. After washing with
running tap water, they were surface-sterilized with mercuric chloride solution (0.1 %) con-
taining sodium lauryl sulphate (0.1 %) for 2-15 min depending upon the type of explant. The
different explants were aseptically cultured on MS medium supplemented with different
concentrations and combinations of NAA, 2,4-D, BAP and Kin. The cultures were incubated
at25+2°Cunder 16 h fluorescent lightand subcultured at 3-4 weeks intervals. The observations
on callusing were recorded 6 weeks post culturing. The nodular green calli derived from nodal
segments were transferred to basal MS medium and rhizogenesis was recorded 5 weeks post
culturing. Green nodular calli derived from nodal segments were transferred to MS media
containing varying levels of BAP. Plant regeneration was recorded 6 weeks post culturing.

In another experiment, in vitro developed leaves were cultured on MS medium containing
BAP (0-2.0 mg/1). The cultural conditions including temperature and light were similar as
mentioned above. The observations on the adventitious shoot were excised and transferred to
MS medium containing different concentrations of IBA and rooting was recorded 6 weeks post
culturing.

Results and discussion

Callusing: The type of callus and frequency of callusing varied among different
explants, culture media and cultivars (Table). In cv. Perlette maximum callus induction
(91.6 %) was from young leaves cultured on MS medium containing NAA (10 mg/l) + BAP
(0.5mg/1), whereas in cv. Thompson Seedless the maximum callusinduction was 86.3 % from
young leaves cultured on MS supplemented with NAA (5 mg/l) + BAP (0.5 mg/l). The shoot
apices of Perlette and Thompson Seedless cultured on MS containing NAA (10 mg/1) + BAP
(0.5 mg/1) and MS supplemented with BAP (5 mg/1) included highest callusing (86.8 and 76.4 %,
respectively; Table). The nodal segments of Perlette and Thompson Seedless cultured on MS
containing Kin (2 mg/l) + BAP (2 mg/l) and MS supplemented with NAA (10 mg/l) + BAP
(0.5 mg/l) produced maximum callusing (89.4 and 85.7 %, respectively). The internodal
segments resulted in 83.3 % callusing in Perlette and 73.0 % in Thompson Seedless when
cultured on MS medium containing BAP (2 mg/l).

The medium containing 2,4-D failed to induce callusing in all the explants except in young
leaves of Perlette. In general, the genotype, nature of explant and chemical composition of the
culture media affected callogenesis. Likewise, the determjning effects of various explants viz.
leaf, stem or petiole segments have been reported earlier (KruL and WorrLey 1977). The media
containing 2,4-D failed to induce callusing, possibly due to its phytotoxicity on dicots. In
general, calli were produced from the cut ends of the explants. The media containing auxins
produced friable, soft and creamish white to green calli which turned brown and died within
4-6 weeks post subculturing. The results of the present investigations are in conformity with
those reported by Krur, and WorLEY (1977): they stated that the callus culture of grapes began
to turn brown after two subdivisions at 30-day intervals. The long term maintenance of callus
in Vitis in presence of auxins is not always possible. Similar observations have also been
reported by Srntvasan and MuLLins (1980). The media containing cytokinins produced green
nodularand compactcalli. The greennodularcalliweremaintained for 1.5 yearsbysubculturing
on medium containing BAP (5 mg/l).

Rhizogenesis and plant regeneration: From atotal number of 80 and
96 calli derived from nodal segments 20.0 and 12.5 % showed rhizogenesis in Perlette and
Thompson Seedless, respectively, when cultured on MS hormone free basal medium. When
non-nodular or friable calli, derived from any explant of Perlette and Thompson Seedless, were
cultured on media containing various levels of BAP (0.1, 0.5, 1.0 and 2.0 mg/1), they failed to
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Table

Percent of explants producing callus and type of callus obtained from different explants of Vitis vinifera
cvs Perlette and Thompson Seedless, 4-6 weeks post culturing on MS (1962) medium containing different
concentrations and combinations NAA, 2,4-D, Kin and BAP.

Medium Young leaves Shoot apices Nodal segments Internodal
segments

Percent Type of Percent Type of Percent Type of Percent Type of

callus callus callus callus callus callus callus callus
Perlette
Mi 40.0 - - - - - 43.7 LGNH
M2 85.7 FCr 64.3 NG - - 83.3 CrCN
M3 66.6 FCr 65.0 NLG - - 58.8 CCN
M4 50.0 - 83.3 NLG 89.4 NLGH 52.6 CrCN
M5 33.0 - 41.3 - - -1 0.0 -
M6 0.0 0.0 - - 0.0 -

M7 800 FCr 555 NLGS - I :
M8 91.6 FCr 866 NLGS - ] ) )

Thompson Seedless

M1 23.5 NWG - - 42.8 NOGG 40.0 -
M2 67.5 NCGS 52.0 CGGSN 76.9 NOGG 73.0 CCN
M3 78.1 NCGS 76.0 GGSN 83.3 NOOG 68.0 CCN
M4 50.0 LGSN 71.4 WGSN 40.0 NOCGG 50.0 CCN
M5 0.0 - 0.0 - 0.0 - 0.0 -
M6 0.0 - 0.0 - 0.0 - 0.0 -
M7 86.3 CIGNS 70.0 LGNS - - - -
M8 82.5 CiGNS 68.7 LGNS 85.7 WGHN 71.4 LGN

-: callus died; F: friable; Cr: creamish; C: compact; N: nodular; G: green; S: soft; H: hard; L:
light; W: white; M1: MS (1962) basal; M2: MS + BAP (2 mg/l); M3: MS + BAP (5 mg/);
M4: MS + BAP (2 mg/l) + Kin (2 mg/l); M5: MS + 2,4-D (2 mg/l) + BAP (0.5 mg/l); M6:
MS + 2,4-D (5 mg/l) + BAP (0.5 mg/l); M7: MS + NAA (5 mg/l) + BAP (0.5 mg/l); M8:
MS + NAA (10 mg/l) + BAP (0.5 mg/l).

Data based on 50-70 effective cultures on each medium. Each culture containing a single explant
per test tube.

regenerate in most cases. Only cv. Thompson Seedless on MS medium containing BAP
(2mg/l)regenerated 12.1 % complete plants (including roots and adventitious shoots) whereas
the cv. Perlette failed to regenerate. Rhizogenesis and plant regeneration seemed greatly
influenced by the type of callus and genotype. Generally, nodular calli produced roots and/or
complete plantlets (depending upon the composition of culture media) whereas friable callus
failed to produce roots and plantlets when cultured on the same medium. Successful
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organogenesis from internodal explants of grapevines has also been reported by RasasEkaraN
and MuLLins (1981) and by Crog et al. (1990).

Organogenesis from in vitro leaves: Leaves excised from micropropagated
grapes failed to develop adventitious structures when cultured on MS medium without or with
0.5 mg/1BAP. Adventitious buds were observed within 2 weeks of culture on media containing
1.0 or 2.0 mg/1 of BAP: Thompson Seedless: 4.5 + 3.4 % and 65.4 + 4.8 % resp.; Perlette 40.1 +
3.6and 50.0+4.1, resp. After 5 weeks theregenerating explants exhibited a mass of adventitious
buds (10-25) without callus formation. The shoot elongation occurred upon transfer to fresh
medium. The response of explants forming shoots was dependent on cytokinin concentration
and genotype. The differences in the response of cultured leaves obtained from field-grown
vines and in vitro-derived leaves may be ascribed to the differences in the physiological status
of the leaves at the time of culturing, particulary the endogeneous levels of phytohormones
Excised shoots were transferred to MS medium containing IBA (1 mg/1) and developed roots
within 4-5 weeks. The rooting was recorded on more than 85% adventitious shoots. Direct shoot
organogenesis and plant regeneration from leaves of Vitis species has also been reported by
Favre (1977) and Stamp et al. (1990). Although the adventitious shoot formation and subsequent
plant regeneration may not exhibit somaclonal variation because an intermediary callus stage
was lacking the method may have good potentialities in gene transfer.

Literature cited

Anonymous; 1989: Package of Practices for Vegetables and Fruit Crops. Punjab Agricult. Univ. Ludhiana,
India.

BarLass, M.; Skeng, K.G.M.; 1980: Studies on the fragmented shoot apex of grape vine. I. Factors affecting
growth and differentiation in vitro. J. Exp. Bot. 31, 489-495.

CLoG, E.; Bass, P.; WALTER, B.; 1990: Plant regeneration by organogenesis in Vitis rootstock species. Plant
Cell Rep. 8, 726-728.

Favgg, J.M.; 1977: Premiers résultats concernant ’'obtention in vitro de néoformations caulinaires chez la
vigne. Ann. Amélior. Plantes 27, 151-169.

Krur, W.R.; WoRrLEY, J.F.; 1977: Formation of adventitious embryos in callus cultures of Seyval, a French
hybrid grape. J. Amer. Soc. Hort. Sci. 102, 360-363.

Morel, G.; 1944: Sur le développement de tissus de vignes cultivées in vitro. C.R. Acad. Sc. Soc. Biol. Paris.
138, 62.

MurasHIGE, T.; Skoog, F.; 1962: A revised medium for rapid growth and bioassays with tobacco tissue
culture. Physiol. Plant. 15, 473-497.

Rasasekaran, K.; MuLLins, M.G.; 1981: Organogenesis in internode explant of grape vine. Vitis 20, 218-227.

SINGH, Z,; Brar, S.J.S.; 1992: In vivo development of ovule in seedless and seeded cultivars of grapes (Vitis
vinifera L.) - a particular reference to in ovulo embryo cubture. Vitis 31, 77-82.

— —;——; GiLL, M.L.S.; 1992: Micropropagation and improvement in grapes through plant cell, tissue and
organ culture. In: GiLL, G. S.; BINDRA, A. S.; DHiLLoN, W. S. (Eds.): Viticulture in North West India,
149-179.

SriNIvasaN, C.; MurLms, M.G.; 1980: High frequency somatic embryo production from unfertilized ovules
of grapes. Sci. Hort. 13, 245-252.

Stamp, J.A.; CoLBY, S.M.; MEreDITH, C.P.; 1990: Direct shoot organogenesis and plant regeneration from
leaves of grape (Vitis spp.). Plant Cell, Tissue Organ Cult. 22, 127-133.

Received January 28, 1993



	32-4-229_Seite_1
	32-4-229_Seite_2
	32-4-229_Seite_3
	32-4-229_Seite_4

