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Abstract

Background and Objectives

Pomegranate (Punica granatum L.) is a fruit tree that originated from Iran and has been
cultivated since ancient times. Classical propagation methods of pomegranate like stem cutting
and air-layering have seasonal timing and a higher risk of pathogens contamination.
Micropropagation by tissue culture could be considered a method for production of steady and
pathogen free plants in this species. However, factors such as lack of rooting and browning due to
the oxidation of phenolic components under invitro culture can limit its micropropagation
efficiency. To overcome these problems, the effects of various factors, including media, iron-
chelating agent, and plant growth regulators, were examined on the pomegranate propagation
through in vitro conditions.

Materials and Methods

To obtain sterile explants, stem cuttings of the pomegranate cultivar Shishe Cap Ferdos were
treated with different disinfection treatments. Then, the effect of DKW, MS and WPM basal
media and two types of iron chelating agents (EDDHA and EDTA) were evaluated to decrease
the secretion of phenolic compound from explant and subsequent browning. In the next step, the
effect of plant growth regulators treatments, including 1-2 mg/l of BA in combination with 0.2
mg/l of various auxins (IAA, NAA or IBA) on shoot development and proliferation was studied.
After that, rooting of regenerated plantlets was explored at WPM medium supplemented with 0.5
or 1 mg/l I1AA, IBA or NAA. Finally, pomegranate plantlets were transferred to different soil
mixtures, including eat moss and perlite (2:1), cocopeat and perlite (2:1), peat moss and
vermiculite (2:1) and cocopeat and vermiculite (2: 1) for acclimation.

Results

The results indicated that sterilization with 2% sodium hypochlorite for 15 minutes followed by
washing with 1g/l carbendazim for 10 minutes, and finally culturing the explants in the medium
containing 1 g/l carbendazim had the best effect on reducing explant contamination. Among
different basal media and iron chelating agents, WPM resulted in the lowest explant browning.
Also, EDDHA was more efficient compared to the EDTA so that explant browning in WPM
media containing Fe-EDDHA reduced by 55.8% compared to DKW containing Fe-EDTA. In
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addition, WPM basal medium supplemented with 2 mg/l BA and 0.2 mg/l IAA induced higher
shoot proliferation in node explant of pomegranate. For rooting treatments, after 45 days, WPM
supplemented with 1 mg/l 1AA induced higher rooting percentage, root length and number in
pomegranate shoots. Among different acclimatizing treatments, plantlets that grew on peat moss
and perlite (2: 1) had the highest leaf number and stem height.

Discussion
Our results suggested that the medium composition and chelating agent affected pomegranate
explants browning. EDDHA appears to have a positive effect on reducing browning by chelating

copper, which is a phenol oxidase cofactor. Also, EDDHA was more efficient compared to the
EDTA.
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Figure 1. Sterilization of pomegranate stems cuttings

Table 1. Disinfection treatments of nodal explants in Pomegranate

ID Disinfection protocol

T, 70%Etanol (1min), 1.5% Sodium Hypochlorite (15 min)

T, 70%Etanol (1min), 2% Sodium Hypochlorite (15 min)

T3 2% Sodium Hypochlorite (15 min), 1g/l Carbendazim (10 min)
T, 2% Sodium Hypochlorite (15 min), 1g/l Carbendazim (10 min), Media contains of 1 g/l Carbendazim
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Table 2. The effect of disinfection treatments on contamination of cultured explants in pomegranate

Treatment ID

T

T3 T,

Contamination (%) 91.67°

50° 8.33¢

Means within a column followed by the same letters are not significantly different at o = 0.05.
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Figure 2. (A) Browning in pomegranate node explants cultured. The effect of BA concentration on
shoots produced, (B) 2mg/L BA and 0/2 mg/L 1AA and (C) 1mg/L BA and 0/2 mg/L NAA
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Table 3. The effect of media and Fe chelating agents on browning of pomegranate explants

Browning percentage

Medium EDTA EDDHA Mean
WPM 557 37.5° 46.25%"
DKW 85° 60 725"
MS 70° 50" 60°
Mean 7047 49.17°

*, ** Main Effects; *** Interaction Effects; each effects is compared independently. Means followed by the same

letters are not significantly different at a = 0.05.

Table 4. The effect of media, type of auxin and BA concentration on the number and the length of

activated shoots in Pomegranate

Character Medium  BA (mg/l) NAA Type of ATE‘X (0.2 mg/) AA Mean

1 1.00°7 1.14%¢ 1.36"¢ 1.16

5 WPM 2 1.20"¢ 143 1.71° 1.48"

L 0 1 1.00° 1.07% 1.21°¢ 1.10¢

E3 DKW 2 1.14°¢ 1.21° 1.29°¢ 1.21%¢

5% Ms 1 1.00° 1.14% 1.29°¢ 1.14°

= 2 1.21°¢ 1.36"° 157% 1.38"°
Mean 1.11%7 1.23° 1.40%

1 5717 5.00° 4.36° 5.02%

5 . WPM 2 4.29% 3.93%9 371" 3.98°

£5  uw 1 4.21° 3.93%¢ 3.57% 3.90°

S @ 2 3.79" 3.36' 2.64 3.26°

w3 MS 1 4.29% 4.00°" 3.71" 4.00°

o 2 3.86°¢ 3.43" 2.79 3.36°
Mean 4.36"" 3.94° 3.46°

*, ** Main Effects; *** Interaction Effects; each effects is compared independently. Means followed by the same

letters are not significantly different at a2 = 0.05.
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Table 5. The effect of auxin type (1 mg/l) in rooting of pomegranate explants

Type of auxin Root induction (%)  Callus induction (%)  The number of roots The length of roots (cm)

NAA 44.4° 55.6° 2.14% 0.95°
IBA 271.7° 77.2¢ 1.00° 0.46°
IAA 88.8° 11.1° 3.14° 1.36°

Means within a column followed by the same letters are not significantly different at o = 0.05.

Figure 3. Rooting of pomegranate, (A) rooting with 1 mg/l IAA, (B) rooting with 1 mg/l NAA and
callus induction and (C) rooting with 1 mg/l IBA and also callus induction
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Table 6. The effect of different soil mixtures on the growth of plantlets

Soil mixture

The number leaf

The shoot length (cm)

Peat moss and perlite (2: 1)
CocoPeat and perlite (2: 1)
Peat moss and vermiculite (2: 1)
CocoPeat and vermiculite (2: 1)

13.6° 10.2%
10.8" 4.1°
12.0%® 8.4%®
9.6° 4.9

Means within a column followed by the same letters are not significantly different at o = 0.05.

Figure 4. Hardening stage in the pomegranate plantlets: Pomegranate plantlet transferd from the
culture medium to pot under plastic glass (A), one month (B) and 45 days after plantlet transfering (C)
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