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Introduction
Taro (Colocasia esculenta (L.) Schott) is one of the most consumed tropical crops in the 

world. Corms contribute significantly to food and nutrients intake, being the second-most 
group of cultivated species after cereals [1]. In addition, tarin, a glycoprotein obtained from 
malanga, is used for medicinal purposes, such as anti-tumour, anti-hyperglycaemic and anti-
hyperlipidaemic activities [2,3]. Taro production, often threatened by water shortage, reduces 
yields to 90% or causes total crop failure [4]. The main factor limiting the growth of this crop 
is the moisture available in the soil for its development during the growth stage.

Plant growth indicators have been used as variables to detect tolerance to water stress in 
several crops. The relevance of measuring these indicators lies in the changes they undergo in 
the presence of stress in the plant. Some of them are plant height, root length and number of 
shoots per explant [5]. In order to select in vitro plants tolerant to water deficit, water stress 
is simulated under these conditions. As stress-inducing agents at laboratory level, substances 
called ‘osmo-stressing agents’ such as mannitol, sorbitol, sucrose and Polyethylene Glycol 
(PEG) are used. Of these, PEG is one of the most commonly used [6].

The aim of this study was to determine the response of in vitro plants of taro cv. ‘INIVIT 
MC-2012’ (Colocasia esculenta (L.) Schott) to water stress induced with Polyethylene glycol 
6000.

Case Presentation
In vitro plants of the cultivar ‘INIVIT MC-2012’ (Colocasia esculenta (L.) Schott.) in third 

multiplication subculture, propagated by organogenesis [7], were used. From these plants, 
explants of approximately 0.5cm in diameter and 1.0cm in height were obtained and incubated 
in the culture medium used for the study. To induce in vitro water stress, three concentrations 
of PEG-6000 (50, 100 and 150gL-1) and a control treatment without PEG-6000 were added to 
the multiplication culture medium, consisting of MS salts [8], sucrose 30g L-1; 6 BAP 3mg L-1; 
AIA 1mg L-1; myoInositol 0.1g L-1 and Agar 2.5gl-1. 

Plant height (cm): It was measured with a graduated ruler from the base of the plant to 
the point of insertion into the pseudostem of the last fully emerged leaf. The experiment was 
repeated three times, each time 20 plants were used for each treatment, for a total of 60 plants. 
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Result and Discussion
A reduction in shoot height and number of shoots was observed 

in the presence of PEG 6000, when compared to the control 
treatment plants (Table 1). These differences started to become 
noticeable after 10 days of the experimental period and were 
significant at the end of the experiment after 21 days of cultivation.

Table 1: Response to PEG 6000-induced hydric stress on 
morphological indicators in the Colocasia cultivar ‘INIVIT 
MC-2012’ at 21 days of culture

Treatment Height (cm) Number of Shoots

1 (Control) 2.43a 3.25a

2 (50 g.L-1 PEG-6000) 1.94b 2.85a

3 (100 g.L-1 PEG-6000) 1.66c 2.45ab

4 (150 g.L-1 PEG-6000) 1.33d 1.65b

Note: Means with non-common letters in the same column 
differ statistically for p<0.05 according to Duncan’s test.

These results show that PEG 6000 inhibited shoot proliferation 
and negatively affected plant growth, which is in agreement with 
what has been reported by other authors on the induction of 
osmotic stress in six hybrid cultivars of Colocasia [9]. In the taro 
cultivar ‘Isleña Rosada Escambray’, a decrease in plant height was 
found to be an important morphological indicator related to the 
growth and development of this crop against PEG 600 [10]. After 
PEG treatment, growth of diploid and tetraploid taro cultivars 
was significantly affected by increasing concentrations of this 
osmotressant after two weeks of cultivation [11]. 

Conclusion
The use of PEG 6000 decreased the height and number of 

shoots per plant. This response could serve as a basis for using 
the variables as indicators in drought tolerance studies on the taro 
cultivar ‘INIVIT MC-2012’.

References
1. Sharma HK, Kaushal P (2016) Introduction to tropical roots and tubers. 

In: Sharma HK, Njintang NY, et al. (Eds.), Tropical Roots and Tubers 
Production, Processing and Technology. (1st edn), John Wiley and Sons 
Ltd, Oxford, England, pp. 1-22.

2. Pereira PR, Mattos EA, Corrêa AC, Vericimo MA, M Paschoalin (2020) 
Anticancer and immunomodulatory benefits of taro (Colocasia 
esculenta) corms, an underexploited tuber crop. International Journal of 
Molecular Sciences 22(1): 265.

3. Gouveia C, Ganança J, De Nóbrega H, De Freitas J, Lobet V (2020) 
Phenotypic flexibility and drought avoidance in taro (Colocasia esculenta 
(L.) schott). Emir J Food Agric 32(2): 150-159.

4. Ravi V, SR Chowdhury (1997) Physiological response of taro to moisture 
stress. J Root Crops 23: 63-66.

5. Moreno LJ, Reyes M, Gómez R, Chong B (2017) Mínima concentración 
de polietilenglicol 6000 para seleccionar in vitro plantas de Musa spp. 
tolerantes a estrés hídrico. Biotecnología Vegetal 17(2): 125-133. 

6. Rai MK, Kalia RK, Singh R, Gondola MP, AK Dhawan (2011) Developing 
stress tolerant plants through in vitro selection-An overview of the 
recent progress. Environmental and Experimental Botany 71(1): 89-98.

7. Santos A, López J, Basail M, Gutiérrez Y, Rayas A, et al. (2017) Efecto de 
6-BAP y AIA en el establecimiento in vitro de meristemos de Colocasia 
esculenta (L.) schott cv. ‘INIVIT MC 2012’. Biotecnología Vegetal 17(1): 
67-70.

8. Murashige T, Skoog F (1962) A revised medium for rapid growth and 
bioassays with tobacco tissue cultures. Physiol Plant 15(3): 473-497.

9. Sahoo MR, Dasgupta M, Kole PC, A Mukherjee (2018) Photosynthetic, 
physiological and biochemical events associated with polyethylene 
glycol-mediated osmotic stress tolerance in taro (Colocasia esculenta L. 
Schott). Photosynthetica 56(4): 1069-1080. 

10. Santos A, López J, Rayas A, Medero V, Basail M, et al. (2022) Determination 
of the median lethal dose of polyethylene glycol 6000 for the early 
selection of drought tolerance in in vitro plants of Colocasia. Rev Agric 
Trop 8(1): 17-24.

11. Susetio M, Efendi D, Sari L (2019) The treatment of polyethylene glycol 
concentrations on in vitro growth of Tetraploid taro (Colocasia esculenta 
L. schott) and its propagation for selection of drought tolerant. Jurnal 
Biologi Indonesia 15(1): 9-22.

https://pubmed.ncbi.nlm.nih.gov/33383887/
https://pubmed.ncbi.nlm.nih.gov/33383887/
https://pubmed.ncbi.nlm.nih.gov/33383887/
https://pubmed.ncbi.nlm.nih.gov/33383887/
https://ejfa.me/index.php/journal/article/view/2075
https://ejfa.me/index.php/journal/article/view/2075
https://ejfa.me/index.php/journal/article/view/2075
https://agris.fao.org/agris-search/search.do?recordID=IN1999000013
https://agris.fao.org/agris-search/search.do?recordID=IN1999000013
https://biblat.unam.mx/hevila/Biotecnologiavegetal/2017/vol17/no2/7.pdf
https://biblat.unam.mx/hevila/Biotecnologiavegetal/2017/vol17/no2/7.pdf
https://biblat.unam.mx/hevila/Biotecnologiavegetal/2017/vol17/no2/7.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0098847210002194
https://www.sciencedirect.com/science/article/abs/pii/S0098847210002194
https://www.sciencedirect.com/science/article/abs/pii/S0098847210002194
https://biblat.unam.mx/hevila/Biotecnologiavegetal/2017/vol17/no1/9.pdf
https://biblat.unam.mx/hevila/Biotecnologiavegetal/2017/vol17/no1/9.pdf
https://biblat.unam.mx/hevila/Biotecnologiavegetal/2017/vol17/no1/9.pdf
https://biblat.unam.mx/hevila/Biotecnologiavegetal/2017/vol17/no1/9.pdf
https://onlinelibrary.wiley.com/doi/10.1111/j.1399-3054.1962.tb08052.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1399-3054.1962.tb08052.x

	Introduction
	Introduction

