
                 

 

 
Volume 01  Issue 01 | January 2021   / 18 / 

 

| Agri-India TODAY |                  
www.agriindiatoday.in 

 

DIRECT PLANT PRODUCTION FROM THE AUXILIARY BUD IN YACON 
(SMALLANTHUS SONCHIFOLIUS) IN THE FIELD CONDITION 
 

Bablu Paul1, Siddhartha Shankar Sharma1, Moumita Mallick1 and Hossain Ali Mondal1 ⃰ 

 

1Discipline of Genetics and Plant Breeding, Uttar Banga Krishi Viswavidyalaya,  
Cooch Behar-736165, West Bengal, India.  
 

⃰⃰ Present address : 
School of Crop Improvement (SCI), College of Post Graduate Studies in Agricultural Sciences 
(CPGS-AS), Umiam, Meghalaya-793 103.  
Central Agricultural University, Imphal, Manipur.  
e-mail: mondal.cpgs.cau@gmail.com;  
⃰ Orchid Id- http://Orcid.org/0000-0001-5181-0300 (HAM) 
 
Abstract 
The direct plant production from the axial bud was established in the field condition in in yacon 
(Smallanthus sonchifolius) for the first time. The fructo-oligosaccharides (FOS), an active component 
which was enriched in tuber had health benefits. The FOS could potentially reduce glycemic index, 
body weight, the risk of colon cancer, the control of blood sugar levels, control of cholesterol level 
including boost up immune system and helping in weight loss. This perennial herbaceous plant, 
belongs to the family Asteraceae was propagated by corms. But the corm production was not fast 
and easy enough to meet the growing need for QPM. Yacón was also propagated from stem cutting. 
But the stem cutting destroyed the mother plant. Hence, alternative but efficient propagation 
technique like direct organogenesis from stem explant and leaf segments was reported through 
tissue culture which required sophisticated environment. In addition, somatic embryogenesis was 
also reported through tissue culture recently. Characteristically, a full grown yacon at lower altitude 
produced 40.51±4.51 axial bud in the Terai zone. The axial bud could be potentially explored for the 
novel method of QPM production as well as establishment of new plant in the field condition 
directly in a very low-cost way without destroying the mother plant as well. Moreover, a continuous 
and exponential process of propagation could be achieved without destroying the mother plant. To 
the best of our knowledge, the production of QPM from axillary bud is being reported for the first 
time directly in the field condition in a very simple way.   
 

Key words : Smallanthus sonchifolius; Auxiliary bud; Quality planting material (QPM); Field 
condition. 
 

Introduction 
Yacon (Smallanthus sonchifolius) was a perennial herbaceous plant from the family Asteraceae. 
Yacon tuber had a medicinal value as it was enriched with fructo-oligosacharides (FOS) which 
constituted 6.4% to 70% of the dry matter and 0.7% to 13.2% of the fresh weight. The active 
component, FOS offered an excellent health benefits like reduced glycemic index, body weight, the 
risk of colon cancer, the control of blood sugar levels, control of cholesterol level, boosting immune 
system and helping in weight loss. With the increasing demand for yacon in the market due to its 
medicinal properties, farmers demand for sufficient quality planting material (QPM). Therefore, a 
better, convenient and effective ways to achieve mass clonal propagation was a relevant issue. 
Normally, yacon was conventionally propagated by the propagating roots (corms) but corm 
production was not fast and easy enough to meet the growing need for good planting materials. 
The reduced flowering emergence as well as subsequent fruit set in the cultivated yacon were 
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common problem in cultivated Smallanthus species (Leon., 1964). Moreover, high proportion of the 
seeds were also non-viable and/or low vigor. Aerial stem cuttings were also reported for its 
propagation conditioned with desiccation protection (Robinson, 1978; Castañeto and Inhumang, 
2004). But this process needs the destruction of the mother plant. As alternative for multiplication 
and maintenance of germplasm of this species, efficient in vitro techniques have already been 
reported (Corrêa et al., 2009). Direct organogenesis from stem cuttings and leaf segments had been 
reported as a tool for germplasm conservation (Estrella and Lazart, 1994; Niwa, 2002). Even, 
somatic embryogenesis was developed for this species (Corrêa et al., 2009). The present innovation 
identified a very simple, low-cost process for clonal propagation in the field condition from the 
auxiliary bud is being reported for the first time.  The innovation could be adopted as such by the 
farmers or growers or entrepreneurs directly without need any costly establishment.  
 

Material and methods 
 

Field experimental location and mother plant : The yacon plant was planted in first week of 
November and maintained in the field located at 28°19'N latitude and 89°23'E longitude and at an 
altitude of 43 m above the mean sea level. The plant was sown in ridge valley to avoid any excess 
water. The growing plant characteristically produced axial buds which were explored for new plant.   
 

Harvesting the axial bud : The axial bud was harvested periodically as mother plant produced it 
continuously. The axial bud having two nodes will be considered for the QPM production.   
 

Treatment of axial bud : The axial bud was harvested from the growing plant and touch with auxin 
enriched power (cutting aid).    
 

Initial environment in the filed condition : The initial environment was crucial for root initiation. 
The axial bud was sensitive to humidity shock, therefore initial humid environment maintenance 
was mandatory for survival in the field condition. The transparent plastic cup was used for this 
purpose. During planting the axial bus, watering followed by covering with plastic cup was 
maintained.  
 

 
Figure 1. The process for QPM production directly at field condition. The harvested axial bud was touched 

with toto-root powder at the cut end and incubation of planted axial plant in humid condition in 
transparent box for 14 days. The cup was removed and allowed to grow without cup. 
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Discussion 
Tuber corm was explored for the QPM production in yacon. The process for QPM was not sufficient 
for fulfilling the demand. QPM production was evidenced from hormone supplemented MS media 
from explant. In addition to all, a new process for QPM production is being reported for the first 
time in a very convenient way in the filed condition. The steps for achieving the new plant 
regeneration from axial bud from the existing plant directly on soil through treatment of hormone, 
moist soil and using transparent plastic cup. First of all, the axial bud having minimum two nodes 
were harvested by cutting with knife. The cut end of the axial bud touched with the auxin enriched 
powder (Figure 1). The auxin enriched powder treated axial bud was transplanted into field directly 
(Figure 1). The transparent plastic cup was used to cover the transplanted axial bud (Figure 2). After 
14 days later, the plastic cup was removed. The 42 days plant was snapshotted (Figure 4) and very 
importantly, all the plant was survived.  
 

 
Figure 2 : Close and field view of assembly of planted axial bud. 

 

Experiment was carried out to evaluate the merit of auxin enriched powder in initiating root 
development (Figure 3). The axial bud without auxin enriched power was considered for this 
experiment. From the result, it was evidenced that auxin enriched power induced root initiation 
from nodal region of the axial bud (Figure 3). The auxin enriched powder induced visually higher 
number of root development from nodal region of the axial bud (Figure 3).  
 

 
 

Figure 3 : Rooting in axial bud in the field condition directly exploring the auxin hormone.  
The 14 days axial bud showed rooting emerged from nodal region whereas the axial  

bud without auxin supplementation showed poor rooting. 
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The cutting aid was enriched with IBA, NAA, PHB, H3BO3, Vitamin, Surfactant, Talc power. The direct 
power was used for the study for root initiation in the field condition. Characteristically, it was found 
that root was initiated in a better way from the nodal region in the humid region maintained in the 
plastic cup. The experiment was performed in the cool environment in the terai zone but no 
experiment was performed in the summer period or other time point in the year. The survived plant 
also contributed axial bud which was again explored for QPM production. As it was perennial crop, 
a model was developed for continuous and exponential rate of QPM production from auxiliary bud 
in yacon (Smallanthus sonchifolius) directly in field condition in a very low-cost way throughout the 
growing period (Figure 5) if the plant was survived in the Terai zone as the experimental result was 
presented only a short period of time only covering the winter season. The mother plant 
contributed axial bud which was explored for new QPM production. The new QPM will again 
contributing new axial bud including mother plant. hence, the process will be continued and 
exponential rate of QPM could be possible in the field condition directly without any requirement 
of sophisticated process which required huge investment.  
 

 
 

Figure 4 : Established plant from axial bud in the field condition 
 

Yacón, Smallanthus sonchifolius was a member of Asteraceae family and originated in the mountain 
regions of South America. It is a perennial herb, 2 to 2.5 m tall with a root system composed of 4 to 
20 edible fleshy tuberous storage roots (Zardini, 1991). This species has received attention due to 
enrichment of fructo-oligosaccharides in its roots. It was a relatively low energy value despite its 
juiciness and sweet taste (Aybar et al., 2001). Medicinally, yacón has been used as an auxiliary in 
the treatment of diabetes and digestive disorders. Aybar et al. (2001) demonstrated the 
hypoglycemic effect of the aqueous extract of yacón leaves in diabetic rats produced an increase in 
the concentration of plasma insulin. Recently, analysis of the leaf and tuber extracts showed that 
both parts of the yacón plant represented a rich source of phenolic acids and other radical 
scavenging compounds, suggesting antioxidant proprieties (Valentova et al., 2005). Yacón is 
propagated from offset, stem cutting and tuber division (Grau and Rea, 1997). As alternative for 
multiplication and maintenance of germplasm of this species, efficient in vitro techniques have 
become necessary. Direct organogenesis from stem cuttings and leaf segments has been reported 
as a tool for germplasm conservation (Estrella and Lazart, 1994; Niwa, 2002). Even, somatic 
embryogenesis reported for this species. In the present study, QPM production from axial bud was 
directly developed in the filed condition. As it was perennial herb, the process could be followed 
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throughout the year. This is the first report of producing QPM from axial bud in the filed condition 
in a very low-cost way.  
 

 
 

Figure 5. Model for continuous and exponential rate of Quality Planting Material  
production from auxiliary bud in yacon (Smallanthus sonchifolius) directly in field condition 

in a very low-cost way throughout the growing period. 
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