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Abstract
Objective

Phalaenopsis orchid is known as the most popular orchid species in the horticulture industry due
to its large, colorful and durable flowers, as well as its high adaptability, and it has a high
economic value in international flower markets. Plant tissue culture technology has been widely
used for rapid and high-scale propagation of this species. Moringa leaf is rich in natural cytokine
hormones (zeatin), ascorbic acid and minerals such as calcium, potassium and iron, which can
support Phalaenopsis orchid in vitro culture. Therefore, the purpose of this research is to evaluate

the effect of Moringa oleifera L. and zeatin extract on the in vitro growth of Phalaenopsis orchid.

Materials and methods

In order to carry out this research, after preparing Moringa medicinal plant extracts, different
concentrations of plant extract and zeatin hormone were prepared and will be applied on
Phalaenopsis orchid cultivation medium. After measuring the measured traits (including number
of leaves, number of roots, leaf length, root length, seedling height, percentage of live, infected

and browned seedlings), data analysis was done.
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Results

The results showed that leaves were formed on some flowering stems after about two months.
The contamination percentage of explants reached zero by the fourth disinfection treatment (S4).
In this sterilization method, the combination of benomyl fungicide and mercury chloride was
used, and contamination was removed by using these substances. Also, the highest rate of
regeneration was observed in the fourth disinfection method and the vertical orientation of the
explant (S4D2). The addition of 150 mg/liter of moringa leaf extract and 1.5 mg/liter of zeatin
increased the number of leaves. Moringa leaf extract significantly increased root number, leaf
length, root length and fresh and dry weight of seedlings and antioxidant activity. Moringa
treatment with different concentrations reduced the percentage of orchid seedlings contamination
to zero. Also, the application of moringa prevented the browning of the seedling.

Conclusions

In general, the treatment of moringa leaf extract with a concentration of 150 mg/L is suggested as
an alternative to zeatin hormone in tissue culture of orchids and other ornamental plants.
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Zeatin
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Figure 1. Formed leaves of Phalaenopsis orchid plant on flowering stem
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Figure 2. PLB production on Phalaenopsis orchid leaves
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Figure 3. Production of Phalaenopsis orchid seedlings after about six months
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Table 3. The results of ANOVA of the effect of the type of culture medium, the direction of

the explant and the sterilization method of plant material on the percentage of regeneration,

contamination and burn of Phalaenopsis orchid explants

2 JUVER g5 300 4y Mean of square  Olx po (wSSlbo
5.0.V ;! SS9l ao B gus a2 yd 3 W
Df Contamination Burn (%) Regeneration
(%) (%)
Sterilization _sgicas o, 4 25895.00% 23541.66** 18375.00%**
(S) method
Medium culture c.:s Lo 1 166.66™ 41.66 ™ 41.66 ™
M)
Explant g5, cas 1 1500¢# 41.66 ™ 375.00*
(D)direction
SM 4 62.50™ 41.66" 41.66"
SD 4 979.166" 41.66™ 375.00*
MD 1 0.00" 41.66™ 41.66™
SMD 4 312/50m™ 41.66™ 41.66™
inlejl clas 40 299.66 41.66 83.33
Error
Sy oy - 12.38 2.96 4.22
C.V. (%)
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Figure 4. The mean comparison results of the interaction effect of sterilization method and
the direction of explant on the percentage of Phalaenopsis orchid explant contamination.
So: no sterilization, Sy, Sy, Ss, S4 (first, second, third, and fourth method of sterilization), D1
and D; (horizontal and vertical direction). The mean of similar letters does not have a
significant difference at the five percent probability level. Error bar indicates standard
error
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b cos |y alS clacsl g 15 5)ly couiS Lo 4 039l elil b lon )b 5l Al o o lag B ¢ >,8  Sa4).(2012

Clp wlbubgy olyear (alS il cuis 5 g 1)lS g 217,65l eolizwl (Mehle & Ravnikar 2012) sl 3l
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Figure 5. Comparison results of the average effect of sterilization on the percentage of burn
(A) and regeneration (B) of Phalaenopsis orchid. So: no sterilization, Si, Sy, Sz, Ss and Ss
(first, second, third and fourth method of sterilization). The mean of similar letters does not
have a significant difference at the five percent probability level. Error bar indicates

standard error
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Table 4. The results of analysis of variance to investigate the effect of moringa and zeatin

extracts on Phalaenopsis orchid traits

Olpdi bo 4z 0 Mean of square &l po (uileo
SOV ol Spolas amslas i)l Spdsb adg,Jsb 5o
Df Number  Number  Height Number leaf Number  Fresh
leaf root root weight
Treatment L 10 ##14.92 ##3,87 #17.01 #]150.57  #254.93 #1552
Error s 33 0.287 0.272 0.104 2.08 1.17 0.011
A JOUE JU - 12.55 29.45 7.43 6.95 521 14.73

CV (%)
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Figure 6. Comparison results of the means effect of different treatments of Moringa extracts
and Zeatin on the number of leaves (A) and roots (B) of Phalaenopsis orchid. C (control: no
sterilization) Z1, Z, Zs, Z4 and Zs (Zeatin 0.5, 1, 1.5, 2 and 2.5 mg/L) and M1, M2, M3, M4
and Ms (50, 100, 150, 200 and 250 mg/liter). The mean of similar letters does not have a
significant difference at the five percent probability level. Error bar indicates standard

error
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Figure 7. Comparison results of the means effect of different treatments of Moringa extracts
and Zeatin on the height (A) and leaf length (B) of Phalaenopsis orchid. C (control: no
sterilization) Z1, Z, Zs, Z4 and Zs (Zeatin 0.5, 1, 1.5, 2 and 2.5 mg/L) and M1, M, M3, M4
and Ms (50, 100, 150, 200 and 250 mg/liter). The mean of similar letters does not have a
significant difference at the five percent probability
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Figure 8. Comparison results of the means effect of different treatments of Moringa extracts
and Zeatin on the root length (A) and fresh weight (B) of Phalaenopsis orchid. C (control:
no sterilization) Z1, Z2, Z3, Z4 and Z5 (Zeatin 0.5, 1, 1.5, 2 and 2.5 mg/L) and M1, M2, M3,
M4 and M5 (50, 100, 150, 200 and 250 mg/liter). The mean of similar letters does not have

a significant difference at the five percent probability
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Table 5. The results of ANOVA of Moringa and zeatin extract on the percentage of live,

brown, and contaminated seedlings of Phalaenopsis orchid plant

Olpats 2o dn > Mean of square  Ole po (wSSlo
S.0.V dbl)‘i ok laazals 1oy bazals 1oy 03g)] (slaazals ao)d
Df Live seedling (%) Sloged Contaminated seedling
Brown seedling (%)
(%)

o 10 636.34%* 636.48%* 654.43**
(Treatment)
oinlejl slbs 33 202.04 202.07 176.73

Error
Oy o > - 18.61 15.38 19.99

C.V. (%)
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Figure 9: Comparison results of the average effect of different treatments of moringa
extracts and zeatin on the percentage of contaminated (A), brown (B) and live (C) seedlings
of Phalaenopsis orchid. C (control: no sterilization) Zi, Z, Z3, Zs and Zs (Zeatin 0.5, 1, 1.5,
2 and 2.5 mg/L) and M1, M2, M3, M4 and Ms (50, 100, 150, 200 and 250 mg/liter). The mean
of similar letters does not have a significant difference at the five percent probability level.

Error bar indicates standard error
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