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In vitro response of two Sicilian genotypes of Morus (L.)
through axillary bud culture
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Abstract — A protocol for the 7z vitro establishment of two Sicilian genotypes of mulberry has been set up. Multiple
shoots were initiated and plantlets were produced from buds collected from mature trees of Morus alba L. and Morus
nigra L., grown in the field. The influence of two explanting times (September and December) of buds on the 7z vitro
response has been observed.

The percentage of sprouting after four weeks of culture was greatly higher with material explanted from the field in
September compared with the one collected in December. Morus nigra L. produced more vigorous shoots than
Morus alba L.. After the second subculture the number of shoots produced decreased, in both genotypes. No differ-

ences were observed for both genotypes regarding the multiplication rate.

Key words: Axillary buds, 77 vitro culture, micropropagation, Morus (L.)

INTRODUCTION

Mulberry, typical woody plant of the Mediter-
ranean basin, belongs to the Morus genus and to
the Moraceae family. Among the species belong-
ing to this genus, Morus alba L. (white mulberry)
and Morus nigra L. (black mulberry) are of great
relevance. Both species originated in Central and
Oriental Asia, from where they spread through
Europe at the beginning of sixteenth century. In
the past, Morus L. cultivation was widespread in
Central Italy and in Sicily, because of the mul-
berry foliage use for rearing silkworms (Bomzbyx
mori L.). Nowadays, its cultivation has greatly de-
creased and it is mainly used as ornamental plant
in gardens. Particularly, black mulberry is culti-
vated for the tasteful fruits, but also for its poten-
tial pharmaceutical and cosmetic use.

The recovery, characterization and the valori-
zation of local ecotypes is a priority in the modern
sustainable agriculture. Traditional and innova-
tive methods are available for the preservation of
the germplasm against the erosion of biodiversity.
Among biotechnological methods, micropropaga-
tion can help to overcome some problems of large
scale mulberry propagation, hindered by low
rooting efficiency (BHAU and WaknuLu 2001).

* Corresponding author: phone: +39 0917028894; fax:
+39 0917028899; email: agermana@unipa.it

Morus L. micropropagation has been achieved
in several species, mainly through axillary bud
proliferation (BHAU and Waknuru 2003; Lu
2002; ParrNaik and CHAND 1997; TEWARY ef al.
2000; Vgaya CurtrA and Papmaja 1999; 2002;
2005; WaknuLu and Buau 2000).

The present study was carried out to evaluate
the response of two Sicilian local ecotypes of mul-
berry to iz vitro culture and to establish an effi-
cient protocol for their rapid micropropagation
through axillary buds.

MATERIALS AND METHODS

One year old shoots were collected from about
80 years old trees of two Sicilian genotypes of M.
nigra (L.), “Fontanarossa Nera” (FN) and of M.
alba (L.) “Fontanarossa Bianca” (FB) grown in
the field (Palermo province, Italy). For each geno-
type, a single tree provided the explants that were
collected in two times: September and December.
The explants containing axillary buds, cut into
pieces 10-12 cm long, were surface sterilized by
immersion for 10 minutes in liquid detergent, fol-
lowed by immersions in 0.1% (w/v) fungicide so-
lution, in 70% (v/v) ethyl alcohol for 3 min, in
20% (v/v) commercial bleach for 12 min and fi-
nally rinsed with autoclaved distilled water two
times. From the surface-disinfected shoots, axil-
lary buds were excised and scale leaves were re-
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moved. For each genotype, 50 buds were cultured
in September and 80 buds in December. Five
buds per Petri dish were placed vertically on the
culture medium (Fig. 1). The medium used con-
tained MURASHIGE and Sk00G mineral salts and
vitamins (1962) added with 30 g/l sucrose, 500
mg/] ascorbic acid, 1.5 mg/] 6-benzylaminopurine
(BAP) and 0.3 mg/l 2,4-dichlorophenoxyacetic
acid (2.4 D). After the budbreaking, shoots ob-
tained were subcultured every 45 days on the
same medium. To induce rooting, after the second
subculture, shoots were cultured on a medium
containing MURASHIGE and Sk00G salts and vita-
mins (1962) added with 30 g/1 sucrose, 0.5 mg/l
indole-3-butyric acid (IBA) and 0.5 mg/l a-naph-
thalene acetic acid (NAA). The pH of the media
was adjusted to 5.8 before gelling them with 8 g/l
agar (Type washed, Sigma). Media were auto-
claved at 104 kPa and 121°C for 20 min. All the
cultures were incubated at 27+1°C, under cool
white fluorescent lamps (Philips TLM 30W//84,
France) with a photosynthetic photon flux density
of 35 pmol m~ s and a photoperiod of 16 hrs.
Per each genotype, data on budbreaking and
on the number of days required for sprouting
were recorded for 4 weeks and the percentage of
responding buds were calculated for both ex-
planting times (September and December). After
four months of culture, per each sprouted bud,
the length of the main shoot, the number and the
length of the lateral shoots and the multiplication
rate (the number of new shoots obtained from the
bud placed in culture) were recorded per two sub-
cultures. Differences between the two explanting
times, the two genotypes and the two subcultures

Fig. 1 — Five buds of FB in a Petri dish.

were determined using analysis of variance
(ANOVA). The variation among genotype means
was analyzed using Tukey’s Test and t-test.

RESULTS AND DISCUSSION

Axillary buds started to break after one week
of culture and kept on sprouting for 4 weeks (Fig.
2). In the first time of explanting (September), FN
showed a higher percentage of sprouted buds
(87.9%) than FB (85.5%). In the second time of
culture (December), the percentage of open buds
of FB was higher (58.3%) than of FN (40%). Sta-
tistical differences were observed between the two
explanting seasons, but non between the two
genotypes, showing a high seasonal effect on 7
vitro mulberry budbreaking (tab. 1). QUrAisHI ef
al. (1996) suggested that differences in the physi-
ological condition of the stock plants grown un-
der natural environmental conditions might be
the reason for differential growth responses 77

Fig. 2 — Sprouted buds of FN.

Table 1 — Percentage of budbreaking of two genotypes
after 4 weeks of 7z vitro culture

Explanting time

Genotype September October
FN 87.9+7.78 40.0+£10.70
FB 85.4+£9.09  58.33+9.09
Genotype? 0.407

Subculture? <0.01

Genotype X Explanting time? 0.463

2 P values for main factors and interactions of two-way

ANOVA (Tukey’s test).
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vitro. In previous reports, summer is indicated as
the best season for the plant material collection
(Buau and WaknrLu 2003; Viavya CHrtrA and
Papmajya 2002).

Sprouted buds were transferred from Petri
dish to test tubes. During the first subculture, new
secondary shoots were produced (Fig. 3); so that
it was possible to distinguish a main shoot (Fig. 4)
and several lateral shoots (Fig. 5). Main shoots
were statistically longer in FN than in FB (respec-
tively 1.9 and 0.8 cm), independently on the

Fig. 3 — FN 12 vitro developed shoots.

Fig. 4 — A FN main shoot.

number of subcultures. The same result was ob-
served regarding the length of lateral shoots; in
fact, the lateral shoots of FN were statistically
longer than the ones of FB (respectively 0.7 and
0.5 cm). On the contrary, differences statistically
not significative were observed between the geno-
types regarding the number of lateral shoots (3.6
for FN and 4.2 for FB). Statistical differences
were recorded between the subcultures; in fact,
for both genotypes, the number of lateral shoots
decreased, after the first subculture (tab. 2). There
is a disagreement between our observations and

Fig. 5 — FB lateral shoots.

Fig. 6 — Rooted FB shoot.
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Table 2 — Characterization of shoots obtained after 4 months of 7z vitro culture

Genotype Subculture Main shoot Lateral shoot N° of later Multiplication
length (cm) length (cm) shoots rate!

FN 1 1.2+0.09 0.7+0.04 4.2+0.40 23.7+8.03
11 1.8+0.13 0.8+0.04 3.0+0.41

FB 1 0.9+0.22 0.5+0.03 4.9+0.41 28.3+4.26
1T 0.6+0.22 0.5+0.04 3.5+0.49

Genotype? <0.001 <0.001 0.043 0.027

Subculture? 0.381 0.294 0.03 -

Genotype X Subculture? 0.734 0.331 0.542

! Multiplication rate was calculated after 4 months of culture and data analyzed by t-test.
2 P values for main factors and interactions of two-way ANOVA (Tukey’s test).

the results reported for several mulberry geno-
types by Viyaya Currra and Papmaja (2002) and
Buau and WakHLU (2003).

After four months of culture, no differences
were observed between the genotypes regarding
the multiplication rate. In fact, per each bud it was
possible to obtain 23.7 new shoots in FN and 28.3
new shoots in FB.

Root induction was obtained from prolifer-
ated shoots and no differences in the percentage
of rooting were registered between the two geno-
types (Fig. 6).

CONCLUSIONS

An efficient 7z vitro establishment system was
set up for two Sicilian Morus genotypes, using ax-
illary buds explanted in two different seasons from
mature trees in open field. As previously reported
by many authors, the response to 77 vitro culture
was highly genotype and season dependent (TE-
WARY et al. 1995; ParrNnaik and CHAND 1997; Lu
2002; Buau and WakHLU 2003). Using this proto-
col a high multiplication rate has been obtained af-
ter four months of culture for both genotypes.

Further studies are in progress to use the asep-
tic mulberry material obtained to achieve 77 vitro
regeneration through organogenesis and embryo-
genesis, also aimed to establish effective protocols
for ex situ germplasm preservation.

Aknowledgments — This work was supported by
the National Project PRIN 2004 “In vitro morphogen-
esis and synthetic seed as innovative tool to propagate
and to conserve the Mediterranean woody plant germ-
plasm” (prot. 2004070973 ) (Responsible Maria Antoni-
etta Germana).

REFERENCES
Buau B.S. and Waknru A.K., 2001 — Effect of geno-

type, explant source and growth regulators on orga-

nogenesis in Morus alba L. Plant Cell Tissue and Or-
gan Culture, 66: 25-29.

Buau B.S. and Waknru A.K., 2003 — Rapid micro-
propagation of five cultivars of mulberry. Biologia
Plantarum, 46 (3): 349-355.

Lu M., 2002 — Mzcropropagation of Morus latifolia Poi-
let using axillary buds from mature trees. Scientia
Horticulturae, 96: 329-341.

MurasHIGE T. and Skooc F., 1962 — A revised medium
for rapid growth and bio-assays with tobacco tissue
cultures. Physiologia Plantarum, 15: 473-497.

ParrNaik S.K. and Cuano P.K., 1997 — Rapzd clonal
propagation of three mulberries, Morus cathayana
Hemsl., M. lhou Koiz. and M. serrata Roxb., through
in vitro culture of apical shoot buds and nodal ex-
plants from mature trees. Plant Cell Reports, 16:
503-508.

Qurarsur A., Kocte V. and Misura S.K., 1996 — In
vitro micropropagation from nodal segments of
Cleistanthus collinus. Plant Cell Tissue and Organ
Culture, 45: 87-91.

TeEwARrY P.K., SARKAR A., KumMAR V. and CHAKRABORTI
S., 1995 — Rapid in vitro multiplication of high
yielding mulberry (Morus ssp.) genotypes V, and S.,.
Indian Journal of Sericulture, 34: 133-136.

TeEwAry P.K., ARpHANA SHARMA, RacHUNATH M.K.,
and SARKAR A. 2000 — I vitro response of promzis-
ing mulberry (Morus sp.) genotypes for tolerance to
salt and osmotic stresses. Plant Growth Regulation,
30: 17-21.

Vyaya Currra D.S. and Pabpmaja G., 1999 — Clonal
propagation of mulberry (Morus indica L. cultivar
M-5) through in vitro culture of nodal explants. Sci-
entia Horticulturae, 80: 289-298.

Viaya Currra D.S. and Pabmaja G., 2002 — Seasonal
influence on axillary bud sprouting and micropropa-
gation of elite cultivars of mulberry. Scientia Horti-
culturae, 92: 55—-68.

Viyaya Currra D.S. and Pabmaja G., 2005 — Shoot re-
generation via direct organogenesis from in vitro de-
rived leaves of mulberry using thidiazuron and G-ben-
ylaminopurine.  Scientia  Horticulturae,  106:
593-602.

WaknLu A.K. and Banu B.S., 2000 — Tissue culture
studies in mulberry-a review. Sericologia, 41: 1-20.

Received November 30™ 2006; Accepted January 30™ 2007



