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ABSTRACT
Mulberry is a deciduous woody perennial belonging to genus Morus and family Moraceae. It is commercially propagated
from hardwood cuttings. Phytohormones are increasingly employed to improve rooting and vegetative propagation of
plants and it helps in quick multiplication of such plants. The highest rooting percentage was influenced from black
mulberry in doses application of concentration 2000 and 3000ppm indole-3-butyric acid (100%). The lowest one was
control group from black mulberry which was not rooted. The cuttings treated with high concentration of IBA, performed
the best in rooting and survival percentage. The mist house growing circumstances was inaugurate effective in escalating
the success rate of the cuttings.
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INTRODUCTION
The Mulberry species (Morus alba L., M. nigra L.) are
widely propagated by cuttings, layering, and budding.
Morus alba L. is a native of China, Japan and Korea;
while Morus nigra L. is native of Iran, Levant and
Caucasus but now both species cultivated broadly in
Punjab, Uttar Pradesh, Kashmir and North-western
Himalayas. The fruit of mulberry is a multiple accessory
fruit derived from catkin inflorescence. The actual fruits
little achenes or nutlets are surrounding by fleshy. The
fruits are used for nutritional supplements. Mulberry
leaves especially Morus alba L. is the food source of
Bombax mori (Silkworm) (Ombrello, 2012). Mulberry is
commercially cultivated from cutting of hard wood due to
some superiorities like fast proliferation of parent
materials and maintain the covet uniqueness of the plants.
The methods to be employed for propagation would
largely depend on the cultivar and agro-climatic condition
prevailing at particular location. Those which are difficult
to root need proper tenderization of propagation, growing
condition, time of planting and plant bioregulators.

Key to identification
1a. Leaves hairy all over the lower surface, Styles densely
white hairy ……………………………… nigra
1b. Leaves hairy only on the midrib and principal veins of
lower surface ……………………………….alba

Taxonomic Description
1.Morus alba L., Sp. Pl. 986. 1753; Hook. f. Fl. Brit. India
5: 492. 1890; Duthie, Fl. U. Gang. Pl. 2: 230. 1960.
English: White Mulberry; Hindi: Sahtoot.

A monoecious, deciduous tree, 8-15 m tall tree with a
dense leafy crown. Trunk 1-2m in circumference, with
dark grey-brown bark. Leaves- filiform, 1-3cm long
petiole; lamina narrow to broad, ovate, 5-15 x 4-12cm, 3-
costate from truncate to shallowly cordate base, upper
surface glabrous, midrib and principal wins pubescent,
margins serrate, apex obtuse, acute or shortly acuminate;
stipules hairy, lanceolate, brownish membranous. Male
catkins 1-2cm long with slender, pedunclehairy, lax
flowers. Male flowers: sepals free, broadly ovate, 2.5 mm
long, cucullate, obtuse, glabrous or hairy; stamens 4,
staminal filaments subequal to sepals. Female catkins
without equally long or slightly longer peduncle. Female
flowers: sepals suborbicular, as long as or slightly larger
than of male flowers, glabrous or ciliate on margins; ovary
one celled with glabrous free styles. Sorosis ovoid, 15-25
mm long, 5-8 mm across, white to pinkish-purple or black,
sweet, edible.
Fl. & Fr.: April-September.

2. Morus nigra L., Sp. Pl. 986. 1753;Hook.f. Fl. Brit.
India 5: 492. 1890; Duthie, Fl. U. Gang. Pl. 2: 230. 1960.
English: Black Mulberry; Hindi: Sahtoot.
A monoecious or dioecious, medium or small sized tree,
up to 10 m tall a compact spreading wide crown. Trunk 1-
2 m in circumference, rough bark, twigs soft, red-brown,
densely hairy. Leaves with a striate, 2-3.5cm long, hairy
petiole; lamina broad ovate, nearly as broad long, 6-12.5
cm long and broad, pubescent almost all over the lower
surface, 4-5-costate from deeply cordate base, margins
crenate-dentate, sometimes 2-5-lobed, apex acuminate;
stipules lanceolate, pale-brown, hairy. Male catkins 25-35
mm long, including densely hairy, up to 1cm long
peduncle. Male flowers: sepals free, broadly ovate, 2.5-3
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mm long, deeply concave, lanate-hairy outside; stamens
with broadly oval anther. Female catkins oval, 6-8mm
long including hairy peduncles. Female flowers: sepals
broadly elliptic, 3-3.5 mm long, 2.5-3 mm broad, hairy
outside; ovary with densely white hairy, divergent styles.
Sorosis ovoid oblong, 15-25 mm long excluding
peduncles, dark purple to black, edible.
Fl. & Fr.: March-July.

Propagation
Cuttings preparation time in Morus greatly over elaborated
the extent and triumph of root formation, the time of
cuttings preparation and propagation is related to the state
of the plant and environmental circumstances. Both time
of cutting collection and rooting conquest varies with the
climatic situation and prevailing surroundings
temperature. The low rooting amount of cutting during
cold may be assign to temperature level at the time of
sowing. Harrison-Murraya (1991) reported about the
seasonal schedule of the cuttings of plant are taken, can
perform a crucial role in root proliferation. Some-times,
using of intermittent mist on cuttings is done to decrease
the leave’s temperature, reduce respiration, and higher
relative humidity in surrounding the leaf surface
(Langhans, 1955).
Plant growth regulators can be classified into growth
promoters and growth retardants. Plant growth regulators
are auxins, gibberellin, cytokinin and growth retardants are
Abscisic acid and ethylene. Phytohormones are
increasingly employed to improve rooting and vegetative
propagation of plants and it helps in quick multiplication
of such plants and increase roots availability (Swamy et al,
2009). Kalyoncu et al., (2009) studied the highest rooting
percentage was determined from black mulberry in 2000
and 3000ppm IBA doses application (100%). Ahmad et
al., (2010) observed that the mulberry (Morus alba L.)
performance of cutting in open air and in polythene low
tunnel. Root length, number of root branches, root breadth
and fresh and dry weight were found maximum in two
inches cutting. Koyuncu and Senel (2003) reported that the
best rooting percentage was obtained from bunch planting
for the rooting of black mulberry hardwood cuttings
treated with 5 g.L-1 IBA. The mean rooting of black Morus
cuttings differentiate from 3.4 to 65.0%.

1. Effect of growth regulators
Propagation by cutting is very popular method of
multiplication of several Horticulture plants. But it has a
limited success in the propagation of mulberry because
most of its cultivars are hard–to-root. A considerable work
has been done to improve rooting of cuttings in mulberry
fruit plants. Plant bioregulators has been used extensively
for initiation of rooting in cuttings of different ornamental
plants. The artificial root proliferating chemicals that have
been found most staunch in promoting adventitious root
production in cuttings are indole-3-acetic acid (IAA),
indole-3-butyric acid (IBA), and naphthalene acetic acid
(NAA). Indole-3-butric acid has been used more widely
because it is non-toxic to plants over a wide concentration
range (Singh 2002 and Chadha and Choudhry, 1980).
Koyuncu and Senel (2003) reported that the best rooting
percentage was obtained from bunch planting for the

rooting of black mulberry hardwood cuttings treated with
5 g.L-1 IBA. The average rooting of black mulberry
cuttings varied from 3.3 to 60.0%. Among all the
treatments, number of sprouted cuttings, length of the
roots/cutting, percentage of rooted cutting, lengths of
longest sprouts of root was higher in IBA 2000 mg. L-1

(Singh, 2014).
Jat et al. (2017) reported that the maximum percentage of
sprouted cuttings, length of sprout, shoot percentage, root
percentage, number of primary roots were recorded under
G1 (Mist chamber) growing condition. Sprouting
percentage and number of leaves were found more in T4

(8-inch-long cuttings) and height of plants was more in T3

(6-inch-long cuttings) as we compare these with T1, which
was too small just like a seed, it also showed good results.
These parameters performed well in polythene tunnel as
compared to open air (Khan et al., 2017). IAA and NAA
(100 and 200ppm) resulted in maximum rooting of
93.33%. Maximum root length was observed in IBA
(200ppm) as 127.3cm, however maximum number of roots
per cutting (22.00) was recorded in NAA (100ppm)
(Qaisar et al., 2010).

2. Effect of growing conditions
Intermittent mist is often used on cuttings because it
reduces the temperature of the leaves, lowers respiration,
and increases relative humidity around the leaf surface
(Langhans, 1955). Prolings and Therios (1976) reported
that creating humid atmosphere by means of artificial mist
around the planted cuttings either in concealed pot culture
house or in open conditions has proved to enhance the
process of rooting. Khan et al. (2007) suggested that the
implementation of Morus alba cutting in polythene tunnel
shows sprouting percentage and number of leaves were
found greater in 8-10-inch-long cutting and height of
plants was more in 6-7-inch-long cuttings as compared to
open air. Kalyoncu et al. (2009) performed the effects of
different amount of indole-3-butyric acid on springwood
top cuttings of 2 black mulberry and 1 white mulberry
under mist in the greenhouse. The maximum rooting was
showing in black mulberry of 2000 and 3000ppm IBA
doses application (100%).The control black mulberry was
not rooted. Ahmad et al. (2010) reported that the mulberry
(Morus alba L.) performance of cutting in open air and in
polythene low tunnel. Root length, number of root
branches, root breadth and fresh and dry weight were
found maximum in two inches cutting while minimum in
four inches cutting.
Ahmad et al. (2011) reported that the mulberry (Morus
alba L.) performance of cutting in outdoor and indoor at
polythene low tunnel. Root length, number of root
branches, root breadth and root fresh and dry weight were
found maximum in 5cm cutting while minimum in 10 cm
cutting. Singh et al (2014) reported that the mulberry
(Morus alba L.) cuttings were rooted in a rooting media of
1:1 mixture of sandy soil and farm yard manure in plastic
root trainers inside a mist house. Among all the treatments,
numbers of sprouted cuttings, length of the roots/cutting,
percentage of rooted cutting, lengths of longest sprouts of
root were higher in IBA 2000 mg.L-1.
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3. Effect of planting times
Harrison-Murraya (1991) observed that the seasonal
timing, or the period of the year in which cuttings are
taken, can play an important role in rooting. Kako (2012)
in this research, the effects of cuttings breadth and ındol-3-
butyric acid (IBA) doses on hard wood stem cuttings black
mulberry were studied. Cuttings were taken from late
winter and applied to the variousindole-3-butyric acid
quantities (0, 1000, 2000, 3000 and 4000mg/l). In order to
root, the cuttings of plants were planted in sandy loamy
soil. The cuttings breadth and indole-3-butyric acid had
significant effects on rooting percentage, length and
breadth of transplants. Implementation ofindole-3-butyric
acid and kinetin report notable effects on triumphant
budding scion (%). Length and breadth of scions, the
suitable medication was found from treatment T4(12-14)
mm + 4000ppm indole-3-butyric acid in rooting was
(80.72%), and treatment T3 (10-11)mm + 2000ppm indole-
3-butyric acid for both length was (180.50cm) and breadth
was (14.28 mm) of transplants, while the best medication
in percentage of budding success scion, length and breadth
of scions was found in high amount of indole-3-butyric
acid and kinetin.
Less rooting in the cuttings which were planted during
winter season might be because of carrying more ratio of
inhibitor to promoter or because of higher nitrogen to
carbohydrate ratio. The cuttings planted in rainy season,
performed the best in all aspects, number of sprouted
cutting, average number of sprouts, breadth of thickest
sprout, number of leaves on new shoots, shoot percentage,
length of longest sprout, fresh and dry weight of shoot,
root percentage, number of primary roots, secondary root,
length of longest root, fresh and weight of root (Singh et
al., 2015).

4. Type of cuttings
In mulberry, a great number of studies primarily on wood
cutting have been conducted on a large scale whereas
studies on the softwood cutting have been limited. Hence,
their results were quite different from each other (Konarlı
et al., 1977; Ayfer et al., 1986; Ünal et al., 1992; Özkan
and Arslan, 1996; Soylu et al., 1997; Yıldız and Koyuncu,
2000; Koyuncuand et al., 2003; Koyuncu et al., 2004;
Karadeniz andiman, 2004; Erdoan and Aygün, 2006). In
these researches, the success result of white mulberry and
black mulberry is up to 100% and 90% respectively.

CONCLUSION
All the above investigation shows that IBA treatment is
better than the other form of treatments for Morus alba
cutting development. Hardwood cuttings showed better
growth than softwood and semi hardwood cuttings. The
survival of Morus alba cuttings was observed under green
house. Morus cuttings grown during rainy season compare
to winter alone have a superior positive result.
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