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In Vitro Culture and Propagation of Punica granatum L.
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ABSTRACT . Shoot tip explants (1 cm in length) of pomegranate (Punica
granatum L.) proliferated and produced shoots after 8 weeks of in vitro cul-
ture. Shoot tip explants were cultured on Murashige and Skoog (MS) basal
medium supplemented with a combinations of IAA:BA at ranges of 0.0-1.3
mg/l and 0.0-3.0 mg/l respectively. Shoot multiplication occurred efficiently
4 weeks after the initial growth was recultured. BA alone (0.8 mg/! pro-
duced the highest proliferative effect though BA + IAA at 3.0:0.2 mg/! had
arclatively high multiplication cffect (3.4 shoot/explant). The interaction of
IAA and BA showed to have an effect on shoot length and shoot number
per culture. The produced shoots were subcultured on half strength MS
medium supplemented with 2.0 mg/l IBA and 0.25 g/l activated charcoal.
The percentage of rooted cultures was 100%.

Introduction

Pomegranate (Punica granatum L.) has been cultivated for fruit production, orna-
mental and medicinal purposes. It is propagated by vegetative parts, such as
hardwood cuttings and suckers. However, few reports on in vitro shoot production
of Pomegranate have been published (Jaidka and Mehra 1986, and Omura et al.
1987). Such method of propagation could reduce the time required for commercial
production of large number of lines and/or stock plants from newly released cul-
tivars. In vitro mass propagation has been employed for several fruit trees, including
apple (Pieniazek 1968, and Werner and Boe, 1980), Peach (Hammerschlag 1979,
and Skirivin and Chu 1978) and grapes (Barlass and Skene 1978). Shoot tip culture
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has been developed for the in vitro propagation of woody horticultural plants as
apple (Jones 1976, Lane 1978, and Lane and McDougald 1982) and Goosberry
(Wainwright and Flegmann, 1985). Murashige and Skoog (1962} medium was found
10 be suitable for various plant requirements (Kyte 1983, and Rugini and Verma
1981, 1983). This paper describes the production of Pomegranate through bud
multiplication in vitro using shoot tips as the explant source.

Material and Methods

Shoot tips were collected from 8-years-old pomegranate trees cv. “Banati” grown
in the Experimental Research Station of the College of Agriculture. The explants
were about | cmin length. Shoot tips were first washed with tap water and, were then
surface-sterilized in 10% commercial clorox solution (5.25% sodium hypochlorite)
containing Tween 20 as a wetting agent (one drop /100 ml) for 10 minutes. The tips
were rinsed thoroughly three times by sterile distilled water.

Shoot tips were cultured on nutrient medium. The basal medium consisted of the
revised medium of Murashige and Skoog (1962} plus 30 g/l sucrose, 100 mg/l inosttol,
80 mg/1 adenine sulfate, (.5 mg/l nicotinic acid, 0.5 mg/l pyredoxin, 1.0 mg/l thiamine
HCL, 2.0 mg/l glycine.

The growth regulators were BA (N6-Benzylaminopurine) and IAA (Indol-3-ace-
ticacid). BA concentrations werc 0.0,0.2,0.8, 1.5 and 3 mg/l, whereas IAA concent-
rations were 0.0,0.2, 0.4, 0.8 and 1.0 mg/l. The medium pH was adjusted to 5.7 £ 0.1
with 0.1 ¥ NaOH or HCl and agar (Bacto-agar) was added at 7 g/l. Twenty-tive ml
agar medium were distributed per 25 X 150 mm culture tubes, and these were capped
with enclosures (Bellco Kaputs}. The medium was autoclaved at 121°C and 15 lbs/
inch? pressure for 15 minutes. Shoot tips were cultured singly in the 25 X 150 mm
tubes. All cultures were incubated in controlled room at 27°C + 2 under 16 hr/day at
1500 lux from cool-white fluorescent tamps (Sylvanic GRO-LUX). Data collected
included shoot number, shoot length and leat number. AIITAA and BA combination
were replicated 10 times and duta were statistically analyzed.

Results and Discussion

Table 1 shows that BA had a significant effect on shoot length, whereas, (0.8 mg/I
BA has significantly more effective than the higher and lower concentrations and the
control. Furthermore, BA was also significantly more cffective in lower concentra-
tions (0.2, 0.8. and 1.5 mg/l) than in the higher concentration (3.0 mg/l) during the
first 4 weeks of the treatment. On the other hand, IAA alone had no significant effect
on shoot length as compared with control. The interaction between BA and [AA led
to a significant difference in shoot length as compared with the control (Table 1). It
was, also, clear from the results that when the concentrations of both growth reg-
ulators was increased, the shoot length was decreased. In addition, the effects of BA,
LA A either alone or in combination. After § weeks, consistently followed the trend
described for the first 4 weeks (Tabie 2). Shoot multiplication, however, in BA and
IAA cither alone or in combination, was not affected during the first 4 weeks of the
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TasLe 1. Effect of various combinations of BA and IAA on shoot length (mm) of Pomegranate explant

grown on MS medium for 4 wecks.

IA . mgfl.
BA conc. A conc. mg/l
mg/l. 0.0 0.2 0.4 0.8 1.0 BA mean
0.0 06.50 10,00 10.43 10.71 12,50 10.03
C
0.2 13.67 28,89 10.00 18.75 13.13 16,89
ab
0.8 2313 16.11 20.00 23.75 14.63 19.52
a
1.5 12.50 13.75 1125 15.88 15.00 13.68
ab
3.0 17.40 7.50 11.67 8.00 10.57 1.03
C
[AA mean 14.64 15.25 12.67 15.42 13.17
da a a ) a

1. Means with the same letters arc not signiticantly different at (.05, probability level.

2. Average L.S.D. at 00.05 for the treatments means = 3.03.

Tanre 2. Effect of various combinations of BA and IAA on shoot length (min) of Pomegranate explant

grown on MS medium for 8 wecks.

IAA conc. mg/l.
BA conc.
mg/l. 0.0 0.2 0.4 0.8 1.0 BA mean
0.0 08.63 14,17 21.67 32.14 35.00 22,32
ab
0.2 35,00 42,78 32.50 26.88 15.00 30.43
a
0.8 28.75 33.75 26.88 33.57 38,75 1234
a
1.5 25.00 37.50 38.33 32.86 34.00 33.54
ab
30 17.50 29.00 15.83 22.00 18.57 20.58
b
TAA mcan 22.98 31.44 27.04 29.49 28.26
a 4 4 a a

1. Means with the same letters arc not significantly different at 0.05, probability level.

2. Average L.5.D. at (.05 for the treatments means = 4.85.
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treatment, but it took 6 weeks of treatment to show proliferation of shoots. Furthe-
more, when explants attained 8 weeks of age, proliferation of shoot became signific-
antly obvious and differed according to the treatment (Table 3). It was found that
BA alone induced shoot multiplication and it was also clear that as the concentration
of BA was increased the degree of proliferation was increased too was compared
with the control. However, BA at 0.8 mg/l was the most effective concentration as

TaBLE 3. EEffect of various combinations of BA and IAA on shoot number of Pomegranate explant
grown on MS medium for 8 weeks.

IAA R 1.
BA conc. conc. mg/
mg/l. 0.0 0.2 0.4 0.8 1.0 BA mean
0.0 1.00 1.00 1.00 1.00 1.00 1.0¢
b
0.2 1.60 1.33 100 £.00 1.00 1.19
b
0.8 4.00 2.13 1.75 1.71 1.63 2.24
a
1.5 2.25 2.50 2.33 1.86 2.00) 2.19
a
3.0 2.17 3.40 2.83 2.40 2.60 2.68
a
IAA mean 2.20 2.07 1.78 1.59 1.65
a a a a a

1. Mucans with the same letters are not significantly different at 0.05, probability level.

2. Average L.S.D. at 0,05 for the treatments means = 0.94.

compared with the lower and higher coneentration. In contrast, IAA alone was not
effective in inducing shoot multiplication. On the other hand, when BA was added
with IA A shoots were stimulated to multiply. In addition, when the concentration of
both regulators in combination was increased the rate of proliferation was also in-
creased. These results indicated that shoot muitiplication probably required only BA
in the medium.

Tables 4 and 5 show that the BA concentrations were significantly effective on the
number of leaf produced as compared with the BA-free medium. Whereas, IAA not
significantly effective on leaf production as compared with 1A A free medium. {n ad-
dition, the interaction between IAA and Ba significantly increased the number of
leaves per sheoot. It should be noted that the increase in the number of leaves per
shoot occurred during the first 4 weeks of the treatments. As the time of treatment
was extended to § weeks, new shoots that developed had newly developed lcaves
only in the effective treatments.

In previous work on pomegranate micropropagation, Jaidka and Mehra (1986) re-
ported results which were similar to the present work as far as the shoot multiplica-
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TabLE 4. EEffect of various combinations of BA and IAA on leaf number of Pomegranate explant grown
on MS medium for 4 weeks.

T1AA conc. mg/l.
BA conc. ¢!
/! 0.0 0.2 0.4 0.8 1.0 BA mean
0.0 2.50 5.00 5.43 6.29 4.17 4.68
b
0.2 6.33 10.78 6.60 7.50 8.25 7.89
a
0.8 B.50 8.38 8.43 9.63 8.75 8.74
a
L5 7.38 10.83 7.13 9.75 8.75 8.77
a
3.0 8.80 8.64 8.33 8.40 6.00 8.03
a
TAA mean 6.70 8.73 7.18 8.31 7.18
a a a a a

1. Means with the same letters are not significantly different at 0.03, probability level.

TasLE 5. EEffect of various combinations of BA and IAA on leaf number of Pomegranate explant grown
on MS medium for 8weeks.

BA conc. 1A A conc. mg/l.
mg/l. 0.0 0.2 0.4 0.8 1.0 BA mean
0.0 3.38 6.17 6.83 10,14 8.60 7.2
b
0.2 12.60 13.22 7.67 8.75 7.67 9.98
db
0.8 14.50 9.63 11.75 14.86 16.25 13.40
a
L5 11.50 11.63 12.83 12.29 12.80 12.21
ad
3.0 1167 13.40 1183 12.00 11.20 12.02
a
IAA mean 10.73 10.81 10.18 1161 13
a a a a a

1. Means with the same letters arc not significantly different at 0.05, probability level,
2. Average L.S.D. at (.05 for the treaiments means = 4.85.
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tion was concerncd. They used MS and medium supplemented with 2 mg/l BA and 2
mg/l NAA. However, they did not use cither growth regulators alone to test out their
single effects on shoot multiplication. Moreover, they had not reported the use of
various concentrations of BA and NAA combinations except the 1:1 ratio. In con-
trast, the present work showed that the 1:1 of BA to IAA was not significantly effec-
tive in shoot multiplication. Whether the difference between their work and the pre-
sent onc may be due to varictal differences, since they uscd buds trom seedlings of
cv. Kandhan anar, or to the difference in the chemical form of the auxin used (IAA
vs. NAA), will have to be reconciled.

Arnold (1982), demonstrated that the presence of IAA at high concentration inhi-
bited shoot proliferation, while BA induced shoot development due to its effect on
differentiation of apical and axillary buds. Maheshwari and Sreekrishan (1982),
found that the hormone-free medium preoduced the main shoot only. But when a
cytokinin was supplemented to the medium it overcame the apical dominance and
led to shoot multiplication. Werncr and Boe (1980), and Pieniazek (1968) tound that
in appile explants, the shoot number was increased by 0.5 mg/l BA. Similarly, Bhoj-
wani et al. (1984), on pear (Pyrus pyrifolia) reported that 1.0 mg/l BA with MS
medium led to 4-5 shoots formation. Babic and Mirjana (1984) showed that 1-3 mg/I
BA gave the best result for shoot number increase in blackberry micropropagation,
while the higher concentrations of BA produced only shorter stems. Kunisaki
(1980), found that BA at 0.2-1.0 mg/l increased shoot proliferation in Aathurivm but
in the higher concentrations shoots were dwarfed and callus was also formed.

The combination of cytokinin and auxin was found effective in shoot prolifcration
and shoot length, when blackberry shoot-tips were cultured on medium
supplemented with low concentrations of BA and IBA or NAA (Chalupa 1981).
Hasegawa (1986), obtained 6 multiple shoots {from rose shoot tip on MS medium
containing 0.3 mg/l TAA and 1.3 and 10 mg/t. However, Hildebrandt and Harney
(1984), indicated that new shoot initiation and Deutzia X lemoinei was obtained on
MS medium containing 0.1 mg/l BA and 0.1 mg/i IAA.

From the aforementioned discussion, it is clcar that cytokinins and auxins are im-
portant for the micropropagation and tissue culture. The requirements of plants are
also ditferent as far as the concentration of these regulators is concerned (Hanh et al.
1981, Stoltz 1984, and Dhawan and Bhojwani 1985). The shoot length in Hydrangea
was found to decrease by the increase of hormone concentration (Stoltz 1984). Simi-
lar results for Anthurium andereanum were reported by Kunisaki (1980)). In addi-
tion, the effect of plant hormones on leaf development is not well understood. Au-
xins are probably effective in stimulating leaf vein growth, while cytokinins may in-
duce the mesophyll tissue development (Wareing and Phillips 19853).

The produced shoots were subcultured on half strength MS medium supplemented
with 2.0 mg/l IBA and 0.25 g/l activated charcoal. Percentage of rooted cultures was
100% . The rooted shoots were transferred to free living conditions in peat and per-
lite mixture (1:1) Fig (1).
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Fiii 1. Pomegranate plant grown on the soil medium (Peat and Perlite mixture 1:1) fora) 2 months, (b) 4
months.
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