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Diversity of Amaranth (Amaranthus spp.): Species Characteristics and Agricultural
Uses
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I 2Research Scholar, *Assistant Professor, School of Agriculture and Technology, Maya Devi
University, Dehradun, Uttarakhand
Amaranth (Amaranthus spp.) represents one of the most ancient and diverse plant groups
cultivated by humankind. Belonging to the family Amaranthaceae, the genus Amaranthus
comprises more than 60 species distributed across tropical, subtropical, and temperate regions
worldwide. These species are utilized in multiple forms, including leafy vegetables, grain crops
(pseudo-cereals), ornamental plants, and, in some cases, as wild or weedy species. The
remarkable genetic diversity of amaranth contributes to its adaptability, resilience to
environmental stresses, and suitability for sustainable and low-input agricultural systems. This
review highlights the major amaranth species, their distinctive characteristics, and their
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agricultural and nutritional significance.
Classification of Amaranth Species

Based on their primary use, amaranth species
are broadly categorized into three groups:
leafy vegetable amaranths, grain amaranths,
and ornamental or wild amaranths. Although
some overlap exists among these categories,
this classification provides a practical
framework for understanding their utilization
and agronomic importance.

Leafy Vegetable Amaranths

Leafy amaranths are widely cultivated for
their tender leaves and young shoots, which
are consumed as vegetables. These species are
characterized by rapid growth, short maturity
duration, and high nutritional value, making
them particularly popular in Asia and Africa.
Amaranthus tricolor

Amaranthus tricolor is one of the most widely
cultivated leafy amaranth species, especially
in India, Southeast Asia, and China. It
exhibits extensive variation in leaf color,
including green, red, and purple shades. The
leaves are rich in iron, calcium, B-carotene,
vitamin C, and antioxidant compounds. Due
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to its fast growth, harvesting can begin within
25-30 days after sowing.

Amaranthus blitum

Commonly known as purple amaranth or wild
spinach, A. blitum is cultivated in many
tropical regions as a leafy vegetable. It
produces soft, palatable leaves with a mild
flavor and adapts well to diverse soil types.
This species shows moderate tolerance to
drought and is suitable for low-input farming
systems.

Amaranthus dubius

Amaranthus dubius is extensively grown in
South India and parts of Africa. It is valued
for its large, tender leaves and high biomass
production. The species is well adapted to
warm and humid climates and demonstrates
tolerance to heat and excess soil moisture.

Amaranthus viridis

Known as slender amaranth, A. viridis is
cultivated as a leafy vegetable and also occurs
as a semi-wild species. It is widely used in
traditional diets due to its high nutritional
content and ability to thrive under diverse
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environmental conditions, making it suitable
for marginal and resource-poor farming areas.
Grain Amaranths

Grain amaranths are cultivated primarily for
their seeds, which are used as pseudo-cereals.
These species were staple crops of ancient
civilizations such as the Aztecs and Incas and
have regained importance due to their
exceptional nutritional properties.
Amaranthus hypochondriacus

Amaranthus hypochondriacus is one of the
most important grain amaranth species
cultivated globally. It produces erect plants
with compact inflorescences and high grain
yield potential. The seeds are rich in high-
quality protein, particularly lysine, which is
deficient in most cereal grains.

Amaranthus cruentus

Amaranthus cruentus is valued for its yield
stability and adaptability to adverse
conditions. It performs well under marginal
soils and exhibits tolerance to drought and
heat stress. The grains are commonly
consumed in popped form, as flour, or in
various processed food products.
Amaranthus caudatus

Popularly known as “love-lies-bleeding,” A.
caudatus is characterized by long, drooping
inflorescences. It is cultivated for both grain
and ornamental purposes, particularly in
South America and the Himalayan regions. In
addition to its nutritional value, the species
holds cultural and aesthetic importance.
Dual-Purpose Amaranths

Several amaranth species are used for both
leafy vegetable and grain purposes, offering
flexibility and enhanced food security.
Amaranthus hybridus

Amaranthus hybridus is a widely adapted
species cultivated for both leaves and seeds.
The leaves are consumed as vegetables, while
the seeds are used as grain or animal feed. Its
adaptability to  diverse  agro-climatic
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conditions makes it a valuable species for
mixed farming systems.

Amaranthus spinosus

Although often regarded as a wild or weedy
species, A. spinosus is traditionally used as a
leafy vegetable and medicinal plant in many
rural communities. Despite the presence of
spines, young leaves are edible and
nutritionally rich.

Ornamental and Wild Amaranths

Several amaranth species are cultivated
primarily for ornamental purposes due to their
striking foliage and inflorescences.
Amaranthus tricolor and A. caudatus are
commonly used as ornamental plants because
of their vibrant leaf coloration and unique
flower structures. In contrast, wild species
such as Amaranthus retroflexus and
Amaranthus palmeri are often considered
weeds in agricultural fields. Despite their
weedy nature, these species possess high
nutritional value and exceptional stress
tolerance and serve as valuable genetic
resources for breeding programs aimed at
crop improvement.

Agronomic and Nutritional Significance of
Species Diversity

The extensive diversity among amaranth
species offers significant opportunities for
sustainable agriculture and crop improvement.
Species vary widely in growth habit, maturity
period, stress tolerance, and nutrient
composition, allowing selection according to
local climatic conditions, soil types, and
production objectives.

Leafy amaranths are excellent sources of
micronutrients, dietary fiber, and antioxidants,
while grain amaranths provide high-quality
protein and are naturally gluten-free.
Incorporating different amaranth species into
farming systems can contribute to enhanced
dietary diversity, improved nutrition, and
climate-resilient agricultural practices.
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Conclusion

The genus Amaranthus encompasses a wide
range of species with substantial agricultural,
nutritional, and cultural value. Leafy
vegetable species such as Amaranthus
tricolor, A. blitum, and A. dubius play a
crucial role in vegetable production, while
grain species like A. hypochondriacus, A.
References
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cruentus, and A. caudatus contribute
significantly to food and nutritional security.
Dual-purpose, ornamental, and wild species
further enrich the genetic base of the genus.
Effective utilization and conservation of
amaranth diversity can support sustainable
agriculture, climate resilience, and improved
human nutrition in the future.
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Modern Apple Orchard Management in Himachal Pradesh
Shailja Sharma

Department of Genetics and Plant Breeding, CSKHPKYV Palampur

Apples are the lifeblood of Himachal’s hill economy. Today, using modern methods and
improved varieties, orchards can produce much higher yields and incomes. The most important
measures are planting high-density dwarf trees, choosing well-drained sites, harvesting
rainwater and following timely pruning and spray schedules. Modern orchards begin bearing
fruit in just 3—4 years whereas older plantings used to take 6-7 years. A tree can produce
roughly 15-20 kg and in a high-density system you can plant around 150 or more trees per
bigha, compared with far fewer in traditional orchards.

Variety & Spacing:

For Himachal’s climate, low-chill, semi-dwarf
varieties work best. These trees are small and
compact, so more can be accommodated on
terraced farms. Using the right rootstock
encourages earlier fruiting. It’s good to
maintain about 6—7 meters between trees and
windbreaks can be planted in exposed areas.
Soil & Site:

Deep, loamy, well-drained soil is ideal with at
least 4 feet of depth. Where water tends to
stagnate, construct drains. Keep soil pH
around 6.5-7.0; if the soil is too acidic apply
lime. Planting grass or organic mulch between
rows on hill terraces helps reduce erosion.
Water & Irrigation:

Collecting rainwater is very beneficial. Small
tanks or farm ponds can store slope runoff,
which is most useful during flowering and
fruiting. Drip or sprinkler irrigation conserves
water and keeps trees healthy. Drip irrigation
is becoming quite popular in Himachal and
helps maintain moisture during the hot season.
Nutrition:

It’s important to add well-rotted farmyard
manure or compost at planting, then apply
NPK fertilizer in small, spaced doses.
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Adjusting nutrition based on a soil test is best.
Periodic foliar sprays of micronutrients can be
helpful. When trees get good nutrition, they
grow strong and are less prone to disease.
Pruning & canopy management:

Train young trees properly, for example using
a central leader system. Prune every year,
preferably in summer, so sunlight and airflow
can penetrate easily. Remove dead, crowded,
or crossing branches. Using the right tools and
sprayers makes the job easier. Good canopy
management increases fruit size and reduces
the risk of fungal diseases.

Pest & disease control:

Follow a spray schedule carefully. Avoid
mixing fungicides, insecticides, and nutrients
all in one spray. Sprays are usually applied at
18-21-day intervals. Excessive or
unnecessary spraying can increase resistance.
Do not use broad-spectrum insecticides
indiscriminately if you want to preserve
beneficial insects. Regularly remove fallen
diseased fruit and leaves from the orchard.
IPM tools such as pheromone traps and
biocontrol agents are useful for disease
control.
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Harvest & post-harvest:

Pick fruits at full maturity, judging by both
colour and sweetness. Pack them gently, as
bruising reduces both price and shelf life.
Storing apples at 0-2°C keeps them fresh for
much longer. Joining farmer groups or FPOs
helps access markets and cold-chain benefits.
If these modern methods are followed,
Himachal’s orchards can easily become high-
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yielding and climate-smart. Many growers
have seen up to 70% higher yields after
adopting high-density planting and drip
irrigation. Some are also growing off-season
vegetables beneath the orchard for extra
income. A healthy orchard can yield 15-20 kg
of fruit per tree, and with proper management
an acre can generate lakhs of rupees in
income.
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Success Sotry: From Marginal Farmer to Dairy Entrepreneur- A Model
from District Sirmour
Harshita Sood, Shiwali Dhiman* and Pankaj Mittal

Krishi Vigyan Kendra Sirmour at Dhaulakuan, CSK Himachal Pradesh Krishi
Vishvavidyala, Palampur

Mr Taran Singh a resident of Village Akalgarh, P.O. Shivpur, Tehsil Paonta Sahib, District
Sirmaur (Himachal Pradesh) is a progressive dairy farmer. Although he is educated only up to
u5™ standard only but has vast farming experience of about 30 years. He owns a marginal land
holding of about 1.1hectares. At present he maintains a herd of forty milch animals, comprising
thirty-two Holstein Friesian (HF) cows, two Jersey cows and six buffaloes, producing nearly 250
litres of milk per day. Earlier, this marginal farmer followed a traditional cereal-based cropping
system with paddy, wheat, maize as the major cropping sequence. Being semi-literate,
agriculture was his sole source of livelihood; however, due to limited land and dependence on
conventional crops, farming remained non-remunerative. He faced considerable financial
hardship in meeting his family’s basic needs. Recognizing the limitations of traditional farming,
he made a bold decision to shift towards dairy farming beginning his journey with just three
animals. Through dedication, hard work and perseverance, he gradually transformed his small
initiative into a successful and sustainable dairy enterprise

KVK Interventions:

Krishi Vigyan Kendra (KVK), Sirmaur played
a pivotal role in transforming Mr. Taran
Singh’s dairy enterprise through continuous
training, technical guidance and motivation.
The KVK introduced him to the latest
package of practices for scientific livestock
management, which significantly improved

"’ﬁ'& ;*.' (e |

|k

herd health and productivity. Recognizing the
need for quality feed, he was advised to shift a
major portion of his limited landholding from
traditional cereal crops to fodder cultivation to

improved and high-yielding varieties under
the Maize—Berseem cropping sequence. In

ensure a year-round supply of nutritious green ad'dition, KVK ‘provided hands-on trainin'g‘ in
fodder. milk  processing and value addition

technologies, enabling him to diversify his
income through processed dairy products. For
maintaining better animal health and

To further enhance fodder availability and
sustainability, he was encouraged to adopt
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increasing milk yield, he was also guided to

regularly use the area-specific mineral

mixture developed by CSKHPKYV, Palampur.

Outcome:
Mr. Taran Singh’s dairy enterprise has
evolved into a highly profitable and
sustainable livelihood model. His average
daily milk production ranges from 300 to 400
litres, generating a gross daily income of
approximately  Rs.  10,000-15,000. In
addition, the sale of surplus animals
contributes an annual income of Rs. 2—-3 lakh,
substantially strengthening his overall farm
income.Value addition has further enhanced
profitability, with milk being processed into
curd, khoya, ghee, paneer and khoya burfi,
enabling him to offer a complete range of
dairy products to consumers. Direct marketing
of milk and milk products in the Paonta Sahib
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employment, with his sons actively involved
in marketing and business management.

His contributions and achievements have
received due recognition. He was conferred
the  Progressive = Farmer  Award by
Himotkarsha (NGO) in 2008. His success
story, “Small-scale Dairy Farming: An Option
for Improving the Livelihoods of Farmers in
the Western Himalayan Region,” was
published in Vignettes of Farming Excellence
by the Zonal Project Directorate (ZPD), Zone-
I, PAU, Ludhiana in 2017. He was further
honored by ICAR-IVRI during the North
Zone Agricultural Fair held at Varanasi from
23-25 February, 2018.

Impact

Mr. Taran Singh’s success has created a
strong demonstration and multiplier effect in
the region. His adoption of scientific dairy
management, improved fodder production and
value-addition practices has motivated many
farmers in District Sirmaur to adopt
commercial dairy farming. As a result,
district-level milk production has increased by
26.56 per cent over the last five years,
reaching 99.517 thousand tonnes in 2016—17.
The model has effectively demonstrated that
small-scale dairy farming, when supported
with scientific interventions and market
linkages, can significantly enhance income,
employment and livelihood security for small

o ) .. and marginal farmers in the Western
market has eliminated intermediaries, ) )
) : .. Himalayan region.
ensuring better price realization. The
enterprise  has also  generated family
Enterprise Gross Net income | Cost-Benefit | Economic Impact of
Income (Lakh Rs) ratio technology/intervention  (cost
(annual  in saving/ higher yield/etc.)
Lakh Rs)
Dairy 36.50 15.00 1.70 Cost saving and higher yield
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Cereals 0.43 0.18

1.72 --

Conclusion: Mr. Taran Singh’s journey
reflects how scientific dairy farming,
supported by KVK Sirmaur, can transform the
livelihood of small and marginal farmers.
Adoption of improved fodder practices, better
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livestock management and milk value
addition significantly enhanced his income
and created local employment. His success
has motivated other farmers in District
Sirmaur and contributed to strengthening the
dairy sector in the Western Himalayan region.
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