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Abstract: The aim of this study was to investigate the effect of cytokinins and nanosheet (NS) on growth
and shoot multiplication of Phlai using MS medium as a basal medium supplemented with BAP, KN
and TDZ at concentrations of 1, 2 and 4 mg/I supplemented with or without 10 mg/I NS for 4 weeks.
The results showed that medium supplemented with 1 and 2 mg/I BAP improved shoot multiplication
and provided the highest new shoot numbers as 2.78+0.46 and 2.78+0.43 shoots per explant,
respectively. These shoot numbers were significantly different from control. While, adding with 2
mg/l KN obtained the highest height of new shoot as 3.61+0.20 cm. Adding 1 mg/l KN obtained the
longest root length as 4.52+0.52 cm, but adding with 2 mg/l KN had the highest root number as
6.56+0.87 roots. However, the most suitable medium for in vitro multiplication of Phlai was MS medium
supplemented with 1 mg/I BAP. Adding with 1 or 2 mg/I KN obtained highest leaf number, greenness
scores, leaf and length including root number. Combined application of cytokinins and NS had no
positive effect on growth.

Keywords: Phlai, Tissue culture, Plant growth regulator, Cytokinins
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Figure 1 Effects of BAP, KN and TDZ at various concentrations (1, 2 and 4 mg/l) supplemented without NS (A) or with
10 mg/I NS (B) on number of new shoots after cultured for 4 weeks. Error bars indicated + S.E. (n=9). Bars labeled with
different letters are significantly different according to Duncan’s multiple range test (p<0.05).
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Figure 2 Effects of BAP, KN and TDZ at various concentrations (1, 2 and 4 mg/l) supplemented without NS (A) or with
10 mg/I NS (B) on the height of shoots after cultured for 4 weeks. Error bars indicated + S.E. (n=9). Bars labeled with
different letters are significantly different according to Duncan’s multiple range test (p<0.05).
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Table 1 Growth responses of in vitro Phlai cultured on MS medium containing BAP, KN and TDZ at various concentrations

(1, 2 and 4 mg/l) with additions or without 10 mg/I NS for 4 weeks.

Treatments Leaf number Greenness Leaf width Leaf length Root length Root number
eaves scores cm cm cm roots
(I ) (SPAD ) (cm) (cm) (cm) (roots)

Control 2.67+0.47%°  9.04+2.50 0.97+0.13° 3.89+0.59° 3.02+0.34>¢ 4.44+0.85°
1 mg/l BAP 2.89+0.45®  15.19+2.01°°  0.924#0.14®  2.78+0.39"™°  2.88+0.43" 4.78+0.83%°
2 mg/l BAP 2.78+0.43%°  11.44+1.96°  0.97+0.07° 3.27+0.36% 1.84+0.31% 2.22+0.49°"
4 mg/l BAP 2.11+0.31%%  14.79+3.04°°  0.90+0.04%°  3.12+0.44°* 0.90+0.37' 1.22+0.64%"
1 mg/l KN 3.56+0.56°  14.01#1.00°°  0.77#0.05"°  3.89+0.21° 4.52+0.52° 6.11+1.16™
2 mg/l KN 3.56+0.53°  13.8442.02°°  0.8440.06°°  3.32+0.35"  3.10+0.25" 6.56+0.87"
4 mg/l KN 2.0+0.50°°  10.12+¢1.98*°  0.61+0.12°®°  2.17+0.51°°  2.97+0.31° 4.44+0.94°°
1 mg/l TDZ 1.33+0.33°  9.0442.50°°  0.49+0.10°  2.00£0.47°* 1.91+0.61% 1.11+0.9%
2 mg/l TDZ 2.89+0.51®  17.68+1.89°°  0.88+0.13™°  2.44+0.30°° 2.25+0.42°" 2.44+0.50%°
4 mg/l TDZ 1.67+0.47°  827+213%  0.67+0.13"°  2.26+0.50" 1.26+0.42° 1.00+0.33%"
1 mg/l BAP + 10 mg/I NS 2.22+0.32"°  12.4122.74*°  0.8620.10™°  2.19+0.15°"  3.53+0.52°° 2.78+0.22°"
2 mg/l BAP + 10 mg/l NS 1.33£0.44°  8.81+2.65°°  0.49+0.13° 1.57+0.57° 2.51+0.32°% 2.56+0.41%°
4 mg/l BAP + 10 mg/I NS 2.44+0.50*° 6.88+1.89°  0.69+0.14%™°  2.130.54° 1.62+0.34%" 1.22+0.28%"
1 mg/l KN + 10 mg/I NS 2.11+0.51%%  16.44+2.68°°  0.83+0.07*°  2.92+0.24*° 2.67+0.40° 4.44+0.84>°
2 mg/l KN + 10 mg/l NS 2.22+0.57%° 14724228  0.7120.09°°  3.37+0.52% 4.1040.48% 4.3320.71°
4 mg/l KN + 10 mg/l NS 2.00+0.41°¢  13.59+2.32°%  0.76+0.16™°  2.48+0.52*¢ 2.30+0.59°" 3.56+0.77°%
1 mg/l TDZ + 10 mg/l NS 1.22+0.28° 7.3142.36°  0.56+0.12" 1.49+0.39° 2.68+0.44"° 2.00£0.41°"
2 mg/l TDZ + 10 mg/I NS 1.67+0.37°  13.29+2.62°°  0.59+0.12°°  1.69+0.46" 1.96+0.59°" 1.22+0.40%"
4 mg/l TDZ + 10 mg/I NS 1.22+0.46° 9.57+2.92°¢  0.53+0.17" 1.57+0.52° 1.24+0.61° 0.56+0.24"
F-test (p value) 2.53 (**) 1.94 () 1.96 (*) 3.03 (**) 4.54(*) 7.75(**)

Mean+S.E. (n=9) followed by the same letters do not differ significantly at p<0.05 according to Duncan’s multiple

range test. * Indicated significant at p value <0.05, ** p value <0.01.
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