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IN VITRO CONSERVATION OF TARO (Colocasia esculenta var. 

globulifera) AS INFLUENCED BY MANNITOL 

M. K. R. BHUIYAN1, M. J. HOSSAIN2 AND M. M. HAQUE3 

Abstract  

In vitro conservation of germplasm plays a vital role in maintenance breeding and 

also has many advantages over the conventional system. The experimental results 

for conservation of Colocasia sp. also proved this. In relation to explants and 

osmoticum, meristem and axillary bud could be conserved for 24 months while 

meristem-base died after 6 months. Mannitol as osmoticum @ 4% performed 

nicely to conserve Colocasia upto 24 months. Only meristem and axillary bud 

could be conserved for 24 months with the use of 4 % mannitol. But other level 

of mannitol remained culture alive for varying periods (6 to 12 months). After 24 

months, the plant height was 6.5 cm for the meristem and 6.4 for axillary bud. 

Keywords:  Colocasia, mannitol, meristem and axillary bud. 

Introduction 

Generatively reproduced plants are simply kept for long periods in the form of seed 

in closed containers or air-tight packets and are stored at low temperature (- 180c 

or lower) and low humidity. Problems occur only when the seeds are viable for 

short period or in vegetatively propagated plants, the other methods (in vitro) can 

be adopted in this situation successfully (Pierik, 1987) 

Taro is a vegetatively propagated crop; it has traditionally been conserved in field 

collections. Significant genetic erosion may occur because most of the taro clones 

are contaminated with endogenous pathogens and under field conditions, 

reinfections may also occur (Matthews, 2002). The taro corms and cormels have 

short storage life under natural storage condition (Akhond et al., 1997). Losses 

may also occur due to natural hazards (drought, flood etc.) and unconscious 

cultural practices (varietal admixtures). Therefore, it is essential to establish a 

repository where disease free planting materials can be stored for longer periods. 

In vitro system is extremely suitable for storage of plant materials (Hadiuzzaman 

et al., 1997), since, in principle, it can be stored disease free on a small scale under 

limited growth conditions (Kartha, 1985). Recently, carnation, strawberry, potato, 

pea, fruit trees, carrot, ground nut, Prunus, Ipomoea, anthurium, gerbera etc. are 

stored in vitro of meristems or shoot tip cultures (Pierik, 1987). 

Arditti and Strauss (1979) opined that in vitro storage of taro with the minimum 

growth condition is feasible. Addition of osmotic agents such as sucrose, mannitol 
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or sorbitol to the culture medium efficiently reduced growth and extended storage 

life of many vegetatively propagated crop (Karhu, 1997; Shibli, 1990; Shibli et al., 

1992). Many researchers around the world worked on conservation of taro but very 

scarce. Storage under growth retarding conditions is most suitable for conservation 

of active collections (Withers, 1980). Slow growth can be achieved by using 

mannitol (Jarret and Gawel, 1991; Mourai and Maria, 1993). 

Though, many of the research on the conservation of taro have been reported but 

works were mostly done in abroad with exotic varieties. Therefore, to conserve our 

taro variety for long-term without sub culture, the present study has been 

undertaken.  

Materials and Method 

For conservation of taro an experiment was conducted at tissue culture laboratory 

of the Tuber Crops Research Centre (TCRC), BARI, Joydebpur, Gazipur. Well 

sprouted cormels of mukhikachu var. ‘Bilashi’ (Colocasia esculenta var. 

globulifera) was used. The axillary bud (ca. 0.2 - 0.4 mm) and meristem (ca. 0.5 

mm) were excised from sterilized sprout of cormel and used as explant. After 

excising the meristem remaining meristem base was also used as explant. 

The in vitro growing medium contained mineral salts and vitamins (Murashige and 

Skoog, 1962) plus mannitol according to the treatment. Three types of explants 

(axillary bud (Ab), meristem (M) and meristem base (Mb) and four levels of 

mannitol (0, 2, 4 and 6 %) were used in this experiment. Cultures were maintained 

under light (16 h photoperiod). Complete Randomized Design (CRD) was 

followed having five replications each having 5 tubes. The cultured tubes were 

stored for 24 months. The total number of plants survived at different intervals 

after in vitro multiplication was recorded. The percent plant survival at 2, 4, 6, 8, 

12 and 24 months after in vitro multiplication was calculated by the formula as 

follows: 

% plant survival  = 
Total number of tubes with survived plant 

100 
Total number of tubes cultured 

Plant height at different intervals was measured by destroying the test tube. Data 

were analyzed statistically and mean separation was done at 1% level of 

probability by DMRT. 

Results and Discussion 

The results of explants on long term conservation are presented in Fig.1. The 

survival of explants with time was recorded upto 24 months. After two months 

about 70.0 % plant of meristem, 52.5% of axillary bud and 75.0 % of meristem 

base were survived. These figures were gradually reduced with time. After eight 

months, no plants derived from meristem-base survived and after 24 months, only 



IN VITRO CONSERVATION OF TARO (Colocasia esculenta var. globulifera) 69 

20.0 % and 15.0 % plant derived from meristem and axillary bud, respectively 

found alive. After 8 months all plants derived from meristem-base died because 

the concentration of the osmoticum used in this experiment might have failed to 

produce any significant effect. Further investigation may be needed to find out the 

reasons. 

 

Fig1. Showing effect of explants on survival (%) of in vitro conserved plants. 

Table 1. Main effect of explants on plant height 

Explant Plant height after different months of conservation (cm) 

2 4 6 8 12 24 

Meristem (M) 2.6 b 4.4 b 6.8 b 4.3 b 1.5 a 1.6 a 

Axillary bud (Ab) 2.3 c 4.5 b 6.8 b 5.4 a 1.3 b 1.6 a 

Meristem base (Mb) 4.5 a 7.5 a 12.9 a 0.0 c 0.0 c 0.0 b 

In a column, means followed by common letters are not significantly different from each 

other at 1 % of level of probability by DMRT. 

At the same time plant height was measured (Table 1). It was found that plants 

grew slowly and continued up to 24 months when meristem and axillary bud were 

used as explants. Whereas plants grew up to 6 months and gained a height up to 

12.93 cm when derived from meristem-base. With advancing of time, the larger 

leaves became senescence and died; in case of meristem base after 6 months not a 

single plant remained alive. But In case of meristem and axillary bud, only the 

central leaves remained alive up to the end of the experiment. The height of which 

was about 1.60 cm after 24 month. After eight months the gradual declining of 
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plant height was may be due to shortage of osmoticum (Jarret and Gawel, 1991). 

This finding was in agreement with Mourai and Maria (1993). 

Mannitol as a suitable osmoticum keeps plant alive for long with very slow shoot 

growth. After 2 months, the survival rate was the maximum of 71.7 % at 0 or 2.0 

% mannitol, which reduced gradually with increasing mannitol level. Culture 

survival rate started reduced from four months. After 8 months, all cultures of 0.0 

or 6.0 % mannitol died, which also happened for 2.0 % mannitol after 12 month 

but about 46.7 % plants with 4.0% mannitol remained quite alive after 24 months 

(Fig. 2), which is in accordance with previous by Mourai and Maria (1993). 

 

Fig.2. Showing effect of mannitol on survival (%) of in vitro conserved plants. 

Table 2. Main effect of Mannitol on plant height 

Mannitol 

(%) 

Plant height after different months of conservation (cm) 

2 4 6 8 12 24 

0 4.5 a 7.6 a 12.9 a 0.0 c 0.0 b 0.0 b 

2 3.1 b 6.3 b 10.6 b 8.3a 0.0 b 0.0 b 

4 3.1 b 5.0 c 7.2 c 3.4 b 3.8 a 4.3 a 

6 1.7 c 2.9 d 4.6 d 0.0 c 0.0 b 0.0 b 

In a column, means followed by common letters are not significantly different from each 

other at 1 % of level of probability by DMRT. 

In all the mannitol levels, the plants attained the maximum height after 6 months 

ranging from 4.6 cm with 6.0 % mannitol to 12.9 cm with control. After 8 months 

all plants derived from 0 and 6.0 % mannitol died. After 12 months all plants died 

except 4.0 % mannitol. After 24 months, the plants with 4.0 % mannitol had 4.3 

cm in height (Table  2). In the lowest and the highest level of mannitol, plants 

could not perform well may be due to different osmotic concentration of mannitol. 
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At the lowest level there was no osmoticum but at the highest level the 

concentration of osmoticum was lethal for plant growth or phytotoxic 

(Bessembinder et al., 1993). 

Explants with mannitol levels showed that survival rate was the highest after two 

months, which became reduced onwards and after 8 months living plants were only 

obtained for meristem with 2.0 % and 4.0 % mannitol and axillary bud with 4.0 % 

mannitol. After 24 months, survival plants only found with 4.0 % level of mannitol 

with meristem and axillary bud (Table 3). 

   

  

Fig. 3 (a-e). Conserved plants of Colocasia esculenta in 4% mannitol at different 

months after culture (a. 2 months after culture, b. 4 months after culture, 

c. 8 months after culture, d. 12 months after cultue and e. 24 months after 

culture). 

a b c 

e d 



72 BHUIYAN et al. 

Table 3. Combined effect of explant and mannitol on survival (%) of conserved plants 

Treatment Plant survival(%) after different months of conservation 

Explant Mannitol (%) 2 4 6 8 12 24 

M
er

is
te

m
 

0 75.0 

(8.7) a 

73.7 

(8.6) a 

57.5  

(7.6) bc 

0.0 d 0.0 c 0.0 c 

2 75.0 

(8.7) a 

73.7 

(8.6) a 

73.7 

(8.6) a 

40.0 

(6.3) c 

0.0 c 0.0 c 

4 85.0 

(9.4) a 

83.7 

(9.2) a 

83.7 

(9.2) a 

80.0 

(9.0) a 

80.0 

(9.0) a 

80.0 

(9.0) a 

6 55.0 

(7.4)c 

33.7 

(5.8) d 

7.5 

(2.7) d 

0.0 d 0.0 c 0.0 c 

A
x

il
la

ry
 b

u
d

 

0 65.0 

(8.1) b 

62.5 

(7.9) b 

62.5 

(7.9) b 

0.0 d 0.0 c 0.0 c 

2 65.0 

(8.1) b 

65.0 

(8.1) b 

65.0 

(8.1) b 

0.0 d 0.0 c 0.0 c 

4 55.0 

(7.4) c 

55.0 

(7.4) c 

55.0 

(7.4) c 

50.0 

(7.1) b 

50.0 

(7.1) b 

50.0 

(7.1) b 

6 25.0 

(5.0) d 

7.5 

(2.8) e 

0.0 d 0.0 d 0.0 c 0.0 c 

M
er

is
te

m
-b

as
e 

0 75.0 

(8.7) a 

65.0 

(8.1) b 

55.0 

(7.4) c 

0.0 d 0.0 c 0.0 c 

2 75.0 

(8.7) a 

65.0 

(8.1) b 

55.0 

(7.4) c 

0.0 d 0.0 c 0.0 c 

4 75.0 

(8.7) a 

65.0 

(8.1) b 

55.0 

(7.4) c 

0.0 d 0.0 c 0.0 c 

6 75.0 

(8.7) a 

65.00 

(8.1) b 

55.0 

(7.4) c 

0.0 d 0.0 c 0.0 c 

Figures in parenthesis indicate square root transformed data 

In a column, means followed by common letters are not significantly different from each 

other at 1 % of level of probability by DMRT 

The plants attained the maximum height after 6 months (13.0 cm). At this period, all 

plants of axillary buds died with 6.0 % mannitol. After 8 months all plants from 

meristem-base and mannitol at 0.0 and 6.0 % died. This might be due to the fact that 

mannitol failed to work on meristem-base. Mannitol at 0.0 % might be insufficient to 

act, whereas 6.0 % mannitol might be phytotoxic (Bessembinder et al., 1993). In 

some cases, the slow growth of plants was observed with 4.0 % mannitol up to 24 

months (Table 4), which is an advantage for in vitro conservation of any crop. The 

result of this experiment was in agreement with the findings of Siddiqui et al. (1996)  
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Table 4. Combined effect of explant and mannitol on plant height 

Treatment Plant height after different months of conservation (cm) 

Explant Mannitol (%) 2 4 6 8 12 24 

M
er

is
te

m
 0 4.8 a 7.5 a 13.0 a 0.0 e 0.0 c 0.0 c 

2 2.5 d 5.5 c 8.8 c 12.0 b 0.0c 0.0 c 

4 2.5 d 3.8 d 4.5 d 5.2 c 5.8 a 6.5 a 

6 0.6 f 0.8 e 1.0 e 0.0 e 0.0 c 0.0 c 

A
x
il

la
ry

 b
u

d
 

0 4.2 c 7.6 a 12.8 a 0.0 e 0.0 c 0.0 c 

2 2.2 e 5.8 b 10.0 b 12.9 a 0.0 c  0.0 c 

4 2.2 e 3.7 d 4.4 d 5.0 d 5.6 b 6.4 b 

6 0.6 f 0.7 e 0.0 f 0.0 e 0.0 c 0.0 c 

M
er

is
te

m
-

b
as

e 

0 4.7 ab 7.6 a 13.0 a 0.0e 0.0 c 0.0 c 

2 4.5 ab 7.5 a 13.0 a 0.0 e 0.0 c 0.0 c 

4 4.4 b 7.5 a 12.8 a 0.0 e 0.0 c 0.0 c 

6 4.0 c 7.4 a 12.9 a 0.0 e 0.0 c 0.0 c 

In a column, means followed by common letters are not significantly different from each 

other at 1 % of level of probability by DMRT. 

who found that 0.0-3.0 % mannitol had no significant effect on survival percentage 

of cultures. Bessembinder et al. (1993) found that mannitol concentration of 4.5 to 

6.0 % appeared to be lethal which is also in agreement with the findings of the 

present study. 
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