www.journalworlds.com

@[RNAL OP\LD AGRI JOURNAL WORLD

VOL. 5 ISSUE 3 JULY-SEPTEMBER, 2025

HARNESSING THE POTENTIAL OF YAM BEAN IN SUSTAINABLE
ORGANIC AGRICULTURE

Satyendra Kumar, Magan Singh*, Sanjeev Kumar

Agronomy Section, ICAR-National Dairy Research Institute, Karnal -132001

*Corresponding author email: magansinghO7@gmail.com

ABSTRACT

Yam bean (Pachyrhizus spp.) is a lesser-known leguminous root crop
with remarkable nutritional and agronomic value, ideal for sustainable
organic farming. It fixes atmospheric nitrogen, thrives in diverse
climates, and produces high-yield, nutrient-rich tubers while requiring
minimal chemical inputs. Its tolerance to poor soils and dual use as food
and fodder enhance resilient farming systems. Rich in protein and
carbohydrates, it improves soil fertility, supports crop rotation, and
, | strengthens food security. However, despite its potential, yam bean
l év/ remains underutilized due to limited awareness, insufficient research,
i

and commercial constraints.
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INTRODUCTION

Organic agriculture prioritizes ecological balance, biodiversity, and sustainability, while reducing external
inputs and avoiding synthetic chemicals. Leguminous crops serve an important role in improving soil
fertility via biological nitrogen fixation. Among them, yam bean (Pachyrhizus spp.), a root legume grown
for its tasty tuber, is emerging as a promising alternative for sustainable organic systems. Native to
Central and South America, yam bean is gaining popularity because to its flexibility, nitrogen-fixing
capabilities, nutritional value, and minimal input needs. While currently a specialist crop, incorporating it
into organic farming might help to achieve a variety of sustainability objectives, including food and

nutritional security, soil health, and biodiversity protection.

BOTANICAL AND AGRONOMIC PROFILE OF YAM BEAN

Yam bean, also known as Mexican turnip or jicama, has three distinct species: Pachyrhizus erosus, P.
tuberosus, and P. ahipa. Among three species P. erosus is the most extensively cultivated of them. The
plant is a climbing vine that produces edible tuberous roots, and the seeds and leaves often contain

rotenone, which is a natural insecticide but hazardous to humans. Yam bean thrives in tropical and
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subtropical regions and prefers well-drained loamy to sandy soils with pH levels ranging from 5.5 to 7.5.
It is a short-day plant that is cultivated as an annual. Agronomically, it is drought-tolerant, requires less
fertilizer, and compatible with intercropping systems. With a growth duration of 120-180 days, it may be
used in a variety of crop rotations, particularly in rainfed locations. It successfully controls weeds owing

to its thick canopy.

NUTRITIONAL VALUE AND FOOD SECURITY CONTRIBUTIONS

The yam tuber is high in carbohydrates (mostly inulin and starch), dietary fiber, and water, with only
moderate quantities of protein and key micronutrients such as vitamin C, calcium, phosphorus, and
potassium. Its low glycemic index and high fiber content make it ideal for diabetics and health-conscious
individuals. The edible tuber has a crisp texture and a sweet flavour, making it an ideal complement to
salads, stir-fries, and prepared foods. In regions facing malnutrition and food insecurity, yam bean
provides a nutritional addition to basic diets. Its promise as a food security crop is enhanced by its
adaptability, productivity under low-input condition, and storage capabilities. Furthermore, being a
legume, yam bean helps to diversify protein sources in plant-based diets.

Table:1 Nutritional Composition of yam bean per 100 g

Particular Quantity
Energy 38 kcal
Carbohydrates 8.82¢g
Fat 0.09¢g
Protein 0.72¢g
Vitamin C 20.2 mg
Calcium 12 mg
Phosphorus 18 mg
Potassium 150 mg
Water 90g

AGROECOLOGICAL BENEFITS IN ORGANIC FARMING

Yam bean aligns exceptionally well with the objectives of organic agriculture. Its ecological and
agronomic attributes contribute to the following main areas:
1. Biological Nitrogen Fixation

Like other legumes, yam bean has symbiotic interactions with rhizobia, which allows it to fix atmospheric
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nitrogen into the soil. According to estimates, yam bean can fix 50-150 kg N/ha/year, considerably
lowering the demand for external nitrogen inputs in organic systems. This function promotes soil fertility,
which helps succeeding crops in the rotation.

2. Soil Health and Organic Matter

Yam bean’s large root system promotes soil structure, organic matter content, and moisture retention.
After harvesting the tubers, the residual biomass may be used as green manure to feed the soil with
nutrients and organic carbon.

3. Intercropping and Rotation Benefits

Yam bean integrates well with cereals, vegetables, and other legumes, making it an ideal crop for
intercropping systems. It helps to disrupt pest and disease cycles, diversify agricultural produce, and
stable revenue. Yam bean boosts crop productivity in rotations because to its residual nitrogen and
beneficial impacts on soil biology.

4. Pest and Disease Management

The plant's seeds and leaves contain rotenone, a naturally occurring insecticidal chemical. Though
harmful to humans and hence unfit for ingestion, it has natural insect-repellent effects in the field,

decreasing pest loads in mixed cropping systems and reducing the need for organic pesticides.
YAM BEAN CULTIVATION PRACTICES UNDER ORGANIC SYSTEMS

Organic yam bean agriculture involves adherence to ecologically sound approaches that improve the
crop's inherent strengths while ensuring system sustainability.

SEED SELECTION AND TREATMENT

Organic farming requires the use of untreated, non-GMO, and ideally locally adapted seeds. Yam bean
seeds should be harvested from healthy plants and inoculated with Rhizobium strains to improve nitrogen
fixation, particularly in previously non-leguminous lands.

LAND PREPARATION AND PLANTING

A fine tilth is preferred for tuber formation. Raised beds or ridges may be created in well-drained soil.
Ideal spacing between plants is 30-45 cm, and rows should be 75-90 cm apart. In irrigated areas, planting
often occurs at the start of the monsoon season or in early spring.

NUTRIENT MANAGEMENT

Though yam bean needs less fertilization, the use of compost or vermicompost during land preparation
increases tuber yield. The use of biofertilizers such as Azotobacter, Phosphobacteria, and Trichoderma

increases microbial activity and root health.
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WEED AND PEST MANAGEMENT

Weeds are efficiently controlled by manual weeding or mulching with agricultural waste. Given the low
occurrence of major pests and diseases, yam bean may be managed organically using crop rotation,
natural insect repellents, and neem-based biopesticides.

HARVESTING AND STORAGE

Harvesting occurs when the leaves begin to yellow and fall, generally between 4 and 6 months after
seeding. Take care not to damage the tubers. Yam bean tubers have a long shelf life and may be kept in

cool, dry conditions for many weeks.
YAM BEAN IN MIXED AND INTEGRATED FARMING SYSTEMS

Yam bean’s versatility makes it perfect for integrating into a diverse farming system. In agroforestry, it
may be used as a cover crop or green manure between tree rows. It provides an ornamental and useful
purpose in kitchen gardens and permaculture projects. On smallholder farms, yam bean may be
intercropped with maize, sorghum, or pigeon pea to increase system production and resilience. In mixed
livestock-crop systems, yam bean leaves (which are non-toxic when harvested early) may be utilized as
ruminant feed. Rotenone is present in older leaves and seeds; hence they should not be fed. Residues from
tuber harvest may be composted or returned to the soil.

CONSTRAINTS TO WIDER ADOPTION

Despite its promise, yam bean is underutilized owing to many restrictions.

v Lack of Awareness: Many farmers are ignorant of yam bean’s agricultural and nutritional value.

v Limited Research: In comparison to other legume crops, there has been less agronomic study on yam
bean.

v Seed Availability: Quality seed supply is uneven, with little institutional assistance.

v' Market Access: Yam bean lacks a well-developed supply chain and customer demand in many areas.

v' Toxic Parts: The toxicity of the seeds and leaves needs vigilance and public education.

GLOBAL AND INDIAN CONTEXT

Yam bean is grown infrequently across Southeast Asia, Africa, and Central America. In India, it is still in
its early phases, with scattered cultivation in Odisha, Jharkhand, and the northeastern regions. However, it
is fit with India's agroecological zones makes it a potential alternative for scaling via programs like as the
Paramparagat Krishi Vikas Yojana (PKVY) and Mission Organic Value Chain Development (MOVCD)
for the North Eastern Region. Research organizations such as ICAR and State Agricultural Universities

can play a critical role in promoting yam bean as a climate-resistant and economically viable crop for
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organic farmers.
CONCLUSION

Yam bean offers an excellent potential to diversify and improve organic agricultural methods. With its
many agronomic, nutritional, and ecological advantages, it has the potential to considerably contribute to
sustainable agriculture, particularly in the face of climate change, soil degradation, and nutritional
insecurity. Its capacity to fix nitrogen, enhance soil structure, produce high-yielding tubers, and integrate
easily into a variety of cropping systems is consistent with the key principles of organic agriculture.
However, fulfilling this promise will need coordinated efforts in research, awareness-raising,
governmental backing, and commercial growth. Crops such as yam bean may serve as foundations in the
development of resilient and environmentally sound food systems as agriculture moves toward

sustainability.
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