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Abstract: Starch produced from arrowroot rhizomes is a low glycemic index starch which is possible
to promote as a healthy food. Micropropagation and in vitro conservation by tissue culture techniques
was investigated in this research. The result showed that the appropriate sterilization method for
rhizome buds was the sterilization with 70% ethanol for 10 secs and 20% Clorox for 15 mins followed
by 25% Clorox for 5 mins. The survival rate of this sterilization method was 16.7%. For shoot induction,
the regenerated shoots from rhizome buds (~2 cm) were cultured on MS medium supplemented with
0, 0.5 and 1.0 mg/L NAA and 0, 3.0, 6.0 mg/L BA. The results showed that 6.0 mg/L BA alone could
induce the average number of shoots of 5.5. The average root number of 4.6 and root length of 4.49 cm
were observed on MS medium without NAA and BA. In vitro slow growth was attempted by culturing
shoots on MS, 2 MS, and V4 MS medium supplemented with 30, 45 and 60 g/L sucrose. It was revealed
that the in vitro shoots cultured on %2 MS medium supplemented with 60 g/L sucrose for 5 months had

survival rate and growth at 96.7%.

Keywords: marantaceae, tissue Culture technology, micropropagation, slow growth
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Figure 1 Arrowroot rhizome explant preparation by choosing rhizome with growing buds (A) a bud explant cultured on

MS medium (B) Non-contaminated shoot after being cultured for 1 month (C).
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Table 1 Effect of rhizome bud sterilization methods on the rate of survival.

Sterilization method

Survival rate from contamination (%)

20% Clorox, 15 min + 25% Clorox, 3 min
20% Clorox, 15 min + 25% Clorox, 5 min
20% Clorox, 20 min + 25% Clorox, 3 min

20% Clorox, 20 min + 25% Clorox, 5 min

0

16.7

5.26
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Table 2 Effect of NAA and BA combination on shoot and root multiplication from arrowroot plantlets cultured on MS

medium for 3 months.

Tissue Culture Medium Number of Shoot length Number of Root length
shoots (cm) roots (cm)
MS 1.0a 9.00 b 4.6 449c
MS + 0.5 mg/L NAA 1.1a 5.17 a 2.3 4.15¢
MS + 1.0 mg/L NAA n/a n/a n/a n/a
MS + 3.0 mg/L BA 2.3b 4.27 a 24 3.34Db
MS + 3.0 mg/L BA + 0.5 mg/L NAA 1.0a 4.83 a 29 4.06 ¢
MS + 3.0 mg/L BA + 1.0 mg/L NAA 1.0a 3.33a 2.3 1.27 a
MS + 6.0 mg/L BA 55c 443 a 3.3 3.33b
MS + 6.0 mg/L BA + 0.5 mg/L NAA 15b 2.67 a 2.6 127 a
MS + 6.0 mg/L BA + 1.0 mg/L NAA 16D 3.48 a 2.3 130 a
mean 1.63 4.44 2.52 2.65
F-test * * ns **
CV (%) 23.56 28.9 17.44 28.1

Means within columns and rows followed by the same letters are not significantly different at 5% level probability using
DMRT n/a = not applicable (Browning and ungrowing of explant) CV = coefficient of variation

ns = not significant ** = significant at 1% level

Transformation efficiency: Number of shoots and roots are log (X+1) transformed value

HAS B4 (mgiL)

[malL) ) 30 50

Figure 2 The growth of arrowroot shoots after culturing rhizome buds on MS medium supplemented with various con-
centrations of BA and NAA for 3 months.
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Table 2 Effect of MS medium and sucrose concentration on shoot and regeneration rate from arrowroot plantlets cultured

for 5 months.

Sucrose Number of shoots Shoot length (cm) Regeneration rate (%)
(oL) MS mean MS mean MS
MS  %MS  VaMS MS »MS i MS MS % MS YMS
30 1.00 1.88 1.00 1.30ab 3.00az 6.83ax 550ay 5.11 n/a 93.3 66.7
45 1.00 1.29 1.00 1.10b 3.00ay 567bx 350by 4.06 133 633 46.7
60 1.62 230 1.00 1.64a 333ay 233cz 500ax 356 167 967 63.3
mean 121y 1.83x 1.00y 3.1 4.95 4.67 4.24
F-test (MS) * o
F-test (SU) . =
F-test (MSxSU) ns *
CV (%) 20.30 13.2

Means within columns and rows followed by the same letters are not significantly different at 5% level probability using DMRT

n/a = not applicable (Browning and ungrowing of explant)

CV = coefficient of variation

ns = not significant

* = significant at 5% level

- The a, b, c combinations compare differences in concentrations of sucrose (SU)

** = significant at 1% level

- The x, y, z combinations compare the difference in concentration of MS medium (MS)

Transformation efficiency: Number of shoots is log (X+1) transformed value
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Figure 3 The growth of arrowroot shoots after culturing on different strength of MS medium supplemented with various

concentrations of sucrose for 3 months.
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