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1- Murashige and Skoog medium
2- Benzyl adenine

3- 2,4-Dichlorophenoxyacetic acid
4- Naphthalene acetic acid

5- Polyvinyl pyrolidone
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Figure 1- Produced callus from the petioles of Zamioculcas zamiifolia
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Figure 2— Produced callus from rhizomes of Zamioculcas zamiifolia
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Table 1- Mean comparison of the effect of BA, NAA and 2, 4-D combinations on some traits of callus production and shoot
regeneration from rhizome and petiole explants of Zamioculcas zamiifolia
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Measured traits
95 b oloj e F09 ol e m dlasxi olj e
o yd = -
o Eard oS Eor G S 2P
U] oeslS Fresh Fras L ] Num ol 5ty
3 Calogenesis Rt weight e Shoot ber Tim;a to sEart
slowd Percentage Time to sta_rt of Time to s_tart length of Rootin
Treatment (%) caltzgen()esw callus sho(cc)jtm;ng (cm) leave (dy) 9
2y @) a s jad
0 mg/l BA+0 mg/l 2,4-D + 43 rhizome))
0 mg/l BA+0 mg/l 2,4-D + 5 .05 petiole))
0 mg/l BA+1 mg/l 2,4-D + ¢4 rhizome)) 0.08 0.08 0.00¢ 00" 00" 00f _
0 mg/l BA+1 mg/l 2,4-D + 5 ,..> petiole)) 00¢ 0.0¢ 0.00¢ 0.0" 0.0f 0.0f -
0 mg/l BA+2 mg/l 2,4-D + s, rhizome 30! 37.5° 0.35' 29.5° 085%  35° -
g ¢ poxMizOme)) 357 33.0° 0.25" 28.0° 055¢  25¢ -
0 mg/l BA+2 mg/l 2,4-D + uj)yo) petlole)) 40f 355b 0.45ef 255¢ 1.00 cd 3.5¢ -
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- : 20f 28.5¢ 0.25 19.5 224°¢ 45° --
2 | BA 12,4-D |
Mg/l BA+O mg/l 2:4-D + o5 .. petiole)) 251 315° 0.30° 21.0¢ 200°  40° -
2 mg/l BA+1 mg/l 2,4-D + ¢,5, rhizome)) 245¢ 33.0° 0.65¢ 13,51 4,052 40° -
2 mg/l BA+1 mg/l 2,4-D + 5 ,.> petiole)) 32.5; 22.Oed 0.85;’ 14.0df 4,052 3.5; --
C e c -
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0 mg/l BA+0 mg/l NAA + 5 ,..> petiole))

0 mg/l BA+0.5 mg/l NAA + 445 rhizome))
0 mg/l BA+0.5 mg/l NAA + 5 .5 petiole))

- - - - - - 0.0¢
0 mg/l BA+1 mg/l NAA + 545, rhizome)) - - - - - - 21.5¢
0 mg/l BA+1 mg/l NAA + 5.5 petiole)) - - - - - - 18.02
1 mg/l BA+0 mg/l NAA + sy, thizome)) - - - - - - gig
1 mg/l BA+0 mg/l NAA + . petiole)) - - - - - - 245
1 mg/l BA+0.5 mg/l NAA + 45 rhizome)) - - - - - - fggebf
1 mg/l BA+0.5 mg/l NAA + 5.5 petiole)) - - - 0
1 mg/l BA+1 mg/l NAA + ¢4, rhizome)) - - - - - - 24P
1 mg/l BA+1 mg/l NAA + 5. petiole)) - - - - - - gég“ﬁ
2 mg/l BA+0 mg/l NAA + 53, rhizome)) . . . - - _ 26.03
2 mg/l BA+0 mg/l NAA + 5 ,..5 petiole)) - - - - - - 16.5¢
2 mg/l BA+0.5 mg/l NAA + 5, rhizome)) - - - - - - 1271-(15
2 mg/l BA+0.5 mg/l NAA + 5,5 petiole)) n n N - - - 19_'5d

2 mg/l BA+1 mg/l NAA + ¢4, rhizome))
2 mg/l BA+1 mg/l NAA+ 3, petiole))

35,05 aoyd Y ezl pdaws )3 (655 dme M (glal Ll I Sl (gl aelssin ygeil oliolyy gt yo 50 S o g b cla ke
Means with similar letters in each column are not significantly different base on Duncan’s multiple range test (p<0.01).
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Figure 3— Regenerated shoots from rhizomes of Zamioculcas zamiifolia

Wokolj olS S 2 5l o skl (g8 - £ JSUs
Figure 4— Produced callus from the leaves of Zamioculcas zamiifoli
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Figure 5—- Produced callus from the shoot of Zamioculcas zamiifoli

Wahelj oS S 0 51 (2155L -1 UK
Figure 6— Regenerated shoots fromleaves of Zamioculcas zamiifoli
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Table 2- Mean comparison of the effect of BA and NAA in combinations on some traits of callus production and regeneration

from leaf and shoot explants of Zamioculcas zamiifolia

PSRN b ok U” .. oloj & Oloj e
& - Eop U L e Eopi U
o oS oS L wlodsh  Spols e
Calogene 010 Fresh u‘{""‘“ Shoot Number h’f"w’
sis start weight of Time to length of Time to
s percgntag calogenesi callus start (cm) leaves start
Treatment (%) S (@) shooting rooting
) (day) (day)
0 mg/l BA+0 mg/l NAA + = _«(leaf) 0.0" 0.0 0.0° 0.0" 0.0° 0.0° 0.09
0 mg/l BA+0 mg/l NAA + 4aLi(shoot) 0.0" 0.0f 0.0f 0.0" 0.0° 0.0f 0.0¢
0 mg/l BA+0.5 mg/l NAA + < _(leaf) 0.0" 0.0f 0.0f 35.0° 1.50% 35¢ —
0 mg/l BA+0.5 mg/l NAA + 4aLi(shoot) 0.0" 0.0f 0.0f 37.02 1.35¢ 2.0¢ -
0 mg/l BA+1 mg/l NAA + = y(leaf) 0.0" 0.0f 0.0" 24.5¢ 1.75¢ 4.0% 21.5¢
0 mg/l BA+1 mg/l NAA + 4aLi(shoot) 0.0" 0.0f 0.0f 25.5¢ 1.65¢ 35¢ 24.0°
0 mg/l BA+2 mg/l NAA + S s(leaf) - - - - - - 245
0 mg/l BA+2 mg/l NAA + «ali(shoot) - - - - - -- 24.0°
1 mg/l BA+0 mg/l NAA + < _x(leaf) _ _ . 19.5¢ 2.40° 5.5¢ 25.52
1 mg/l BA+0 mg/l NAA + 4ali(shoot) - - - 21.0¢ 1.95¢ 3.5¢ 2552
1 mg/l BA+0.5 mg/I NAA + = »(leaf) - - - 17.5¢ 2.65°¢ 7.5° -
1 mg/l BA+0.5 mg/l NAA + 4ali(shoot) - - - 17.0° 2.50°¢ 5.5¢ -
1 mg/l BA+1 mg/l NAA + & (leaf) 20.5% 1.85¢ 7.0° 19.5¢
1 mg/l BA+1 mg/l NAA -+ 4aLi(shoot) - - - 21.5¢ 1.70¢ 4,5% 19.5¢
1 mg/l BA+2 mg/l NAA + & (leaf) - - - - - - -- 21.0¢
1 mg/l BA+2 mg/l NAA + 4aLi(shoot) - - - 1557 - -- 22.5¢
2 mg/l BA+0 mg/l NAA + = _(leaf) 55° 18.0° 0.33¢ 1657 3.20° 6.5¢ 24,52
2 mg/l BA+0 mg/l NAA + 43Li(shoot) 40°f 27.0° 0.27°¢ 10.5" 3.15 6.5¢ 25.00
2 mg/l BA+0.5 mg/l NAA + = y(leaf) 53.5¢ 19.0°¢ 0.82 ¢ 12,59 4.10° 8.0° -
2 mg/l BA+0.5 mg/l NAA +4ali(shoot) ~ 73.5b 26.0 0.94 ¢ 13.59 3.25" 750 -
2 mg/l BA+1 mg/l NAA + < _(leaf) 94.52 14.0° 1.10° 155f 4.00° 6.5¢ 1751
2 mg/l BA+1 mg/l NAA + 4aLi(shoot) 79.0b 16.5¢ 1.652 - 2.60° 6.5 19.0°
2 mg/l BA+2 mg/l NAA + = »(leaf) - - - - - - 22.0°
2 mg/l BA+2 mg/l NAA + 4ali(shoot) - - - - - - 23.0¢
4 mg/l BA+0 mg/l NAA + S y(leaf) 259 21.5%¢ 0.36°¢ - - - --
4 mg/l BA+0 mg/l NAA + 4aLi(shoot) 159 2750 0.45¢ - - - -
4 mg/l BA+0.5 mg/l NAA + < x(leaf) 30.0¢ 29.0? 0.92¢ - - - ~
4 mg/l BA+0.5 mg/l NAA + 4ali(shoot) 46.5¢ 29.52 1.02¢ - - --
4 mg/l BA+1 mg/l NAA + < x(leaf) 66.5 ¢ 28.0% 1.09°¢ - - ~
4 mg/l BA+1 mg/l NAA + 4aLi(shoot) 445¢ 26.0° 0.97¢ _ - -

35,05 30 yd Y Jlein ] pdaw )3 (6l ime WS (g )lal Ll I 4Sily (laaldtin g0l wlulp giw p 5> S jie Byl ol 1 Sibe
Means with similar letters in each column are not significantly different base on Duncan’s multiple range test (p<0.01)
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Introduction: Zamiifolia is a perennial ornamental plant and is one of the most important medicinal plants of the
Avracea family. The origin of this evergreen, low-anticipated plant is East Africa. Zamiifolia spreads through the leaves
and split rhizomes, which is very time-consuming. The traditional Zamiifolia proliferation method have been done by
dividing rhizomes and leaf cuttings, but the production efficiency is low due to the slow growth of the plant, tubers and
roots. In addition, due to the warm and humid environment, reproduction is limited to summer season. Due to the
traditional reproductive problems in this plant, tissue culture or microbial culture is the best way to replicate rapidly and
to achieve a large number of plants with the same genetic structure, as well as the elimination of diseases in the short
term and reducing the costs. The aim of this study was to compare different microorganisms in terms of calogenesis and
regeneration, as well as to determine the optimum culture medium for Zamiifolia tissue culture.

Materials and Methods: In this study, the explants prepared for the first experiment, including rhizome and
petiole and the explants for the second experiment were the leaeaves and shoots. In the first experiment, rhizome and
petiole were cultured in three replications in 2 MS medium containing BA (0, 2,4 mg /L) and 2,4-D (0,1,2mg /L) in
combination with vitamins, 30 g/l sucrose, 5 g / L agar and adjusted to 5.8 PH. The cultivars were cultured for the callus
induction under temperature of 27-25 ° C and light conditions of 16 hours light and 8 hours darkness. After 5 weeks, the
percentage of callus and fresh callus weight were measured. The callus generated from rhizome and petiole in three
replicates on ¥2 MS medium containing BA (0, 1, 2 mg / L) and 2,4-D (0, 0.5, 1 mg / I) for shoots and after the
observation of branches and leaf buds were grafted on to %2 MS medium containing BA (0, 1, 2 mg / L) and NAA (0,
0.5, 1 mg / L) for rooting. Traits such as time to shoot elongation were recorded at regeneration stage, and after 5
weeks, shoot length and the number of leaves were measured. The time to rootstock was also recorded. In the second
experiment leaf and shoot explants were cultured in %2 MS medium containing BA (0, 2, 4 mg / 1) and NAA (0, 0.5, 1
mg / L) in combination with vitamins, 30 g/l sucrose, 5 g / L agar and PH adjusted to 5.8. The cultivars were cultured
for the callus induction under temperature 27-25 °C and light conditions of 16 hours light and 8 hours darkness. The
time to reach the callus was recorded and after 5 weeks, the percentage of callus and fresh callus weight were measured.
The calli generated from the leaves and shoots were cultures on %2 MS medium containing BA (0, 1, 2 m g/ L) and
NAA (0, 0.5, 1 mg / L) for shoots and after observation of branch and leaves were transplanted to the %2 MS medium
containing BA (0, 1, 2 mg / L) and NAA (0, 1, 2 mg /L) for rooting. The traits such as time to shoot elongation were
recorded at the regeneration stage, After 5 weeks, the shoot length and the number of leaves were measured.The time to
rootstock was also recorded.

Results and Discussion: The results of the first experiment showed that the effect of the rhizome and petiole type
on the callus formation was significant at 1% level. So that the rhizome showed greater ability to callogenesis. The
results of the second experiment showed that the effect of the type leaf and shoot on the callus formation was significant
at 1% level. So that the leaf showed greater ability to callogenesis. The highest percentage of callosing (94.5%), the
shortest time to reach the callus (14 days) and the highest callus weight (1.1 g) in culture medium with 2 mg /| BA and
1 mg / | hormones NAA was observed in leaf samples from the second experiment. The best treatment in the shoot
elongation stage, which included the shortest time to shoot formation (10.5 days), the longest shoot length (4.10 cm),
and the highest leaf number (8 leaves) in the leaf extract with hormonal concentrations of 2 mg / 0 mg / L NAA was
observed from the second experiment. In the rooting stage, the best treatment for petiole extracts with hormonal
concentrations was 1 mg / | BA and 0.5 mg / | NAA with 14 days to rooting from the first experiment.

Conclusion: In this study, explants and various concentrations of growth regulators had significant effect on the
response to callus induction in Zamiifolia. In the first experiment, the rhizome and in the second experiment the leaf
showed a better reaction to callus induction. According to this research, it can be suggested that the treatments applied
in both experiments should be applied on all four leaves, petiole, rhizome and shoot samples, and the best culture type
and the best culture medium for the cultivation of Zamiifolia plant tissue should be determined in subsequent studies.
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