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Abstract:  
Corms and the above ground parts of the yellow meadow saffron (Colchicum luteum Baker) have been proposed for 

the isolation of colchicine and colchamine in our country. Corms are collected and stored in large quantities for the 

extraction which result in rapid depletion of the raw material sources. In order to investigate the effects of chitosan 
on germination and growth of corms of Colchicum luteum Baker, corms were treated in vitro with soluble chitosan 

at different concentrations including 0, 0.005, 0.015, 0.05, 0.15, 0.5, 0.75 and 1 gm/l added to the MS tissue 

culture medium. Germinated corms were evaluated for growth parameters in vitro only. At the concentrations of 

0.75 and 1 g/l of chitosan the culture medium failed to solidify. Application of 0.5 g/l of chitosan increased the 

germination percentage, shoot fresh weight as compared to untreated, but its lower concentration did not 
significantly affect this trait (P < 0.05). The 0.015 and 0.5 g/l of chitosan led to a significant increase in shoot 

length and dry weight of in vitro plantlets. The present results indicate that soluble chitosan can be successfully 

incorporated into culture medium for in vitro germination of Colchicum corms stored at room temperature over 

period of one year. 
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Introduction: 
 Colchicum luteum Baker belonging to the 

family Colchicaceae is a valuable medicinal 

plant [Fig.1 a)]. It is a small herb with globose 

corm, covered with brown scales and found 

above 2000 meters altitude [Fig.1 b)]. In rural 

India corms are used for various ailments 

(Chopra, 1969). This species yields an alkaloid 

called colchicine (Kapadia et al., 1972). The use 

of colchicine is well established and mainly used 

as drug against rheumatism, as a laxative, and 

in diseases of skin and liver (Eigsti and Dustin, 

1957). Moreover, colchicine is well known for its 

use in plant and animal genetics because of its 

property in inducing metaphase arrest. The 

species of Colchicum grow only in high altitude 

of Western Himalayas. Their restricted 

distribution at a very high altitude and their 

limited period of growth are the reasons for the 

low yield of this plant which cannot meet the 

demand for world market. The corm and seeds 

of C. autumnale and C. luteum contain 0.2–0.5 

g/100 g dry weight of colchicine (Wealth of 

India, 1959; Kapadia et al., 1972). Because of its 

colchicine content, its potential as a source of 

alkaloid has been indicated (Wealth of India, 

1959). Despite their importance, no systematic 

attempt has been made for mass propagation of 

elite genotypes of this species with a high 

content of active principle. The restricted 

distribution and indiscriminate over-exploitation 

of this plant for medicinal use have endangered 

its survival. Tissue culture approaches are  

 

 

 

 

needed for this reason to get rapid propagation  

as in vitro protocol for micro propagation can be 

utilized for commercial exploitation as well.  

 Chitosan is a large cationic 

polysaccharide mainly obtained from waste 

materials from seafood processing. Chitosan has 

gained special attention as biotic elicitor for the 

production of phytoalexins and secondary 

metabolites in plants and cell cultures 

(Yamaguchi et al., 2000, Day et al., 2001). 

Chitosan, is found to improve vegetative growth 

of grapevine plantlets during in vitro culture (Ait 

Barka et al., 2004). It has also been shown that 

chitosan promotes vegetative growth and 

enhances various processes in developing flower 

buds of Eustoma grandiflorum (Ohta et al., 1999 

and Uddin et al., 2004). Chitosan treatment for 

improving seed germination, growth and 

induced resistance has been reported by several 

workers in different crops like wheat (Reddy et 

al., 1999; Saoji, 2008), peanut (Zhou et al., 

2002),  rice (Ruan and Xue, 2002), carrot 

(Cheah et al., 1997), maize (Shao et al., 2005), 

chilli, Chinese cabbage, celery, bitter cucumber 

and rice (Chandrkrachang et al. 2003; 

Boonlertnirun et al., 2008), tomato, spinach and 

coriander (Wagh, 2012). Thus, it seems that 

chitosan is a promising material for germination 

treatments. 

Present work is an attempt for improving 

germination efficiency of dormant Colchicum 

luteum Baker corms using soluble chitosan.  
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Material and Method:  

 Underground, dried and dormant corms 

of Colchicum luteum Baker were collected from, 

Kumbathang (Latitude: 34°23'38.65"; 

Longitude: 75°59'37.73"), District – Kargil, in 

Ladakh region of Jammu and Kashmir  at an 

altitude  2,676 m (8,780 ft) and stored in paper 

envelopes over a period of more than one year. 

These stored corms used as explants were 

treated in 5% (v/v) liquid detergent solution 

(Tween-20) for 10–12 minutes at room 

temperature. After thorough rinsing in distilled 

water, they were washed in 70% (v/v) ethanol 

for a brief period (30 seconds) and finally 

surface-sterilized in 0.15% (w/v) HgCl2 solution 

for 10 minutes. The explants were then rinsed 

in sterile distilled water three to four times. 

Young whole corms and corm buds, dissected 

out from corms, were cultured on Murashige 

and Skoog’s basal medium (Murashige and 

Skoog, 1962). Soluble chitosan (Sigma, chitosan 

content 99.9%) was added to the medium prior 

to autoclaving and the pH was adjusted to 5.7–

5.8. Tested concentrations of soluble chitosan 

were 0, 0.005, 0.015, 0.05, 0.15, 0.5, 0.75 and 1 

g/l. Surface sterilized corms of Colchicum luteum 

Baker were placed on MS medium (5 corms in 

each of three replicates per treatment). In vitro 

culture conditions were maintained at 22 ± 2°C, 

16 h photoperiod (fluorescent light tubes) in 250 

mL capacity Erlenmeyer flaks containing 50 ml 

of culture medium for 21 days [Fig. 1 c)]. In vitro 

parameters including germination percentage, 

shoot length, leaf number, fresh and dry weights 

per germinated corm were recorded. Analysis of 

variance (one-way ANOVA) was carried out, 

using the least significant difference (LSD) test 

at P < 0.05 to compare means. 

Results and Discussion:  

 At the concentrations of 0.75 and 1 g/l 

of chitosan, the culture medium failed to solidify 

and these concentrations were removed from the 

experiment. The effects of different 

concentrations of soluble chitosan applied in the 

culture medium on germination and growth of 

Colchicum luteum Baker is shown in Table 1.  

 In vitro germination of dormant corms 

was found to be increased in all concentrations 

of chitosan used. Use of chitosan at the 

concentration of 0.5 g/l significantly increases 

percent germination of Colchicum luteum Baker 

corms on basal medium (Table 1) [Fig. 1 d)].  

Application of 0.015 and 0.5 g/l of soluble 

chitosan led to a significant increase in fresh 

and dry weight of in vitro grown plantlets. It 

seems that soluble chitosan promotes proper 

germination and growth of dormant corms at 

higher concentrations (Table 1).  

The leaf number of in vitro plantlets was not 

affected by chitosan, but the plantlet length was 

significantly decreased at 0.5 g/l of soluble 

chitosan, showing a decrease of inter-nodal 

distances depicting normal growth and 

development of corms. Application of 0.5 g/l 

chitosan in vitro resulted in improved 

germination and growth of dormant Colchicum 

luteum Baker corms, compared to the control. 

The lower concentrations tested had no 

significant effect on germination parameters 

(Table 1).   

Study carried out in the present investigation is 

unique of its kind. Little information is available 

regarding tissue culture study in this genus. A 

viable protocol for in vitro multiplication of 

Colchicum luteum Baker has been proposed by 

Sing et al. (2012) using corms as explants 

cultured on MS medium supplemented with 5.0 

mg/l BAP, 50.0 mg/l adenine sulphate and 10.0 

mg/l citric acid for shoot induction and 0.5 

mg/l IBA for root induction.  However, in the 

present investigation in vitro germination is 

achieved without hormones on MS basal 

medium supplemented with soluble chitosan. 

Thus, chitosan must have exhibited its growth 

stimulatory activity by signaling indigenous 

biosynthesis of one or more growth regulators as 

reported earlier by Day et al. (2001) in soybean 

cell culture, Uddin et al. (2004) in Eustoma cell 

culture and Shao et al. (2005) in germinating 

Maize seeds. 

 

Table 1: Effect of different concentrations of soluble chitosan applied in the culture medium on 
germination and growth of Colchicum luteum Baker corms. 

In Vitro growth 
characters studied 

Chitosan concentration (g/l) LSD 
(5%) 0 0.005 0.015 0.05 0.15 0.5 

Germination percentage 48.88 56.66 55.75 56.66 55.56 66.66* 0.542 

Fresh weight (g/corm) 0.3022 0.326 0.3378 0.299 0.3168 0.429.2* 69.32 

Dry weight (g/corm) 0.0298 0.0368 0.0392* 0.034 0.036 0.0492* 7.64 

Shoot length (cm) 6.85 7.0 6.55 6.05 6.75 5.05* 2.43 

Leaf number per corm 4.4 4.5 4.4 4.3 4.5 4.9 1.8 
LSD – the values of least significant difference test at P < 0.05; 

*Significant difference (positive or negative) from control at P < 0.05. 
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Figure. 1 a) Colchicum luteum Baker plant in its natural habitat. 
    b) Stored dormant corms of Colchicum luteum Baker. 
    c) Colchicum luteum corms inoculated on MS nutrient medium supplemented with chitosan. 
    d) Germinated corms of Colchicum luteum Baker on MS medium supplemented with 0.5 g/l 

        chitosan. 
 

Conclusion: 
 The present results showed that 

chitosan, a plant growth promoter and defense 

booster could alleviate stress caused by storage 

conditions in dormant Colchicum luteum Baker 

corms by stimulating growth regulators. 

Application of chitosan in vitro at 0.5 g/l 

concentration mainly influenced germination 

and growth. Soluble chitosan can be added 

without extra manipulation to the culture 

medium before autoclaving. Moreover, chitosan 

is used in small amounts in MS medium 

without hormones so the cost of in vitro 

culturing is minimized. 

The present study indicates that soluble 

chitosan can be successfully incorporated into 

culture medium for improving germination and 

growth of Colchicum luteum Baker corms in in 

vitro exploration studies. 
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