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3- Rosmarinic acid
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Macro nutrient (UM) - Total nitrogen concentration 24 uM

NH4:NO3 NHsNO3 Ca(NO3)2 CaCl K2SO04 KH2PO4 MgSO4
25:75 6 6 0 5 10 2
50:50 12 0 6 5 10 2

Spaoy yolis plio(UM) = UM ¥A 5 055 25 o
Macro nutrient (UM) - Total nitrogen concentration 48 uM
25:75 12 12 0 10 20 4
50:50 24 0 12 10 20 4
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Figure 1- The interactioneffect of 2.4-D xmodified MS salt concentration on callus size of Zamifolia (DMRT, p<0.01)
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Table 2- Interaction effect of total nitrogen concentrationx nitrate/ammonium ratio on the size of embryo-like organs at 16
and 23 weeks and leaf number at 23 weeks in
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Total nitrogen concentration ~ Ammonium nitrat ratio

Wlo i olasl 851451
Embryo-like size

Wlo cpmie el 231051 S g9 Doy

Embryo-like size(cm?)  Number of leaves

(cm?)

Weeks after subculture” 16 23 23
24 1:1 35b 45c¢ -
24 31 45a 8.25a -
48 1:1 4ab 9a -
48 3:1 3.75b 6.25 b -
24 - - - 2.62a
48 - - - 0.75b
- 1.1 - - 0.37b
- 31 - - 3a

0,05 ,F00S5 b gl xe 9lds o yd O Jleas] a3 (ySily (glatels win yg0il obeoly Cygia 40 S yutie cladd > ()l sladac™*
S lame jd Sl d wansMS [ Vaeg Koo YIS gols NAA [Ygey oo YIVY g BAP** In each column, means with similar letters are not

significantly different based on Duncan’s multiple range test at 5% of probability level.
*Weeks after culturing in MS medium + NAA at 2.69 uM+ BAP al 2.22 uM
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Figure 7- Samples of Zamifolia seedlings ready to be transferred for acclimatization
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Introduction: Zamifolia, Zamioculcas zamiifolia, belongs to the family Araceae, In vitro propagation is
suggested for increase the propagation rate and disease-free production of explants because of vegetative
propagation of Zamifolia. Micropropagation is one of the commercial aspects of indoor cultivation and has many
advantages over conventional methods of vegetative propagation. Nitrogen is an important component in the
structure of molecules and metabolic compounds in plant cells. It is also a major constituent of amino acids in
the structure of proteins. Therefore, nitrogen source and its type are important factors in the application of
nutrient solutions, controlling the amount of nitrogen, which is divided into two factors: concentration and type
of nitrogen source. In this study, the effects of 2.4, D as plant growth regulator, different concentrations of total
nitrogen and nitrate to ammonium ratios on growth of Zamifolia were investigated in separate experiments.

Materials and Methods: According to the results of previous studies, the best explants for achieving full
callus and seedling are petiole and main vein leaf. The leaves were rinsed with running water for 20 minutes.
The leaves were then immersed in 3.5% sodium hypochlorite under laminar hood for 20 minutes. Next, they
were rinsed with sterile distilled water three times and then immersed in 70% alcohol for 60 seconds. Finally, the
samples were extracted from alcohol and cultured in a suitable culture medium vertically. In the first experiment,
callus production from whole leaf of Zamifolia was studied in MS and 1/2 MS medium with two concentrations
of 2,4-D (9.05 and 18.1 M). In the second experiment, the effect of two concentrations of total nitrogen at 60 and

30 uM and two nitrate to ammonium ratio (1: 3 and 1: 1 ) in presence of naphthalene acetic acid (2.69 uM ) and
benzyl amino purine (2.22 pM) were studied on whole plantlet production in the shortest growth period. After 16
weeks of continuous culture in the subculture medium, entire explants with tubers, roots and 1-2 expanded
leaves were transferred to ex vitro condition, in peat, peat: perlite (1:1) and sand and then on a shaded
greenhouse bench. Statistical analysis of the results was factorial based on completely randomized design with
20 replications, and plantlet production acclimatization test, factorial experiment based on completely
randomized design with four replications, were performed and analyzed with SAS software version 9.3

Results and Discussion: The results of the first experiment showed that the largest calli were produced in
MS 1.2 and 2,4-D 9.5 uM. After 16 weeks, largest embryo-like size (4.5 cm?) can be seen in the same treatment
under nitrogen concentration (30 uM) and nitrate to ammonium ratio (1: 3). On the other hand, the smallest
embryo-like structure size (3.5 cm?) is related to interaction of nitrogen concentration (30 uM) and nitrate to
ammonium ratio (1: 1). Overall, the results of the first part of this study showed the best callus induction and
growth of Zamifolia callus under culture conditions under modified M.S. 1.2 and 2, 4-D 9.5 uM. Secondly,
culture medium NAA 2.69 uM + BAP 2.22 uM and modified M.S. media and nitrogen concentration of 30 uM
and nitrate to ammonium ratio (1: 3). The best medium for embryo like structure growth in the early regeneration
and seedling production weeks, increased leaf number in the last weeks compared to other treatments. According
to this protocol, small number of leaves can be propagated to over a period of about 16 weeks to a large number
of Zamifolia plants, which is comparable to other methods of reproduction of this plant, and similar studies that
it has been economically justified to do this for about 30 weeks.

Conclusion: Based on our results, we can conclude Zamifolia tissue culture can be an effective way to

improve it growth conditions which can get acclimatized in ex vitro conditions on peat medium.
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