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Role and Importance of Beneficial Insects in Sustainable Agricultural Production

Systems
Himanshu Thakur!*, Payal Sharma?®, Arshia Prashar®’
'Department of Entomology, 2Department of Vegetable Science and Floriculture, CoA,
CSK Himachal Pradesh Krishi Vishvavidyalaya, Palampur-176 062, India

In agriculture, insects are often viewed as enemies responsible for crop damage and yield

losses. For most farmers and consumers, the word “insect” immediately brings to mind images
of pests destroying leaves, boring into fruits, or spreading diseases. This perception, however,
represents only one side of a much larger and more complex ecological picture. Not all insects
are harmful; in fact, many insects play a crucial and beneficial role in agricultural ecosystems.
These beneficial insects act as pollinators, predators, parasitoids, decomposers, and soil
builders, contributing directly and indirectly to crop productivity, food security, and

environmental sustainability.

Recognizing and conserving beneficial insects
is essential for achieving sustainable
agriculture in the present era of rising input
costs, pesticide resistance, and environmental
concerns. Beneficial insects are those that
provide services which help crops grow better
and healthier, either by
pollination, controlling pest populations,
improving soil fertility, or supporting
ecological balance. These insects are nature’s
own pest managers and productivity
enhancers, working silently within
agricultural fields. For centuries, traditional
farming systems unknowingly benefited from

assisting  in

these insects by maintaining diverse cropping
patterns and avoiding excessive chemical use.
However, modern intensive agriculture, with
its heavy reliance on synthetic pesticides, has
disrupted this natural balance, often harming
beneficial insects along with target pests. One
of the most important roles played by
beneficial insects is pollination. Pollination is
a vital biological process through which
pollen is transferred from the male part of a
The Pahadi Agriculture

flower to the female part, enabling
fertilization and seed formation. Many
vegetable, fruit, and seed crops depend on
insect pollination for successful fruit set,
improved yield, and better quality. Pollinating
msects such as bees, butterflies, moths,
beetles, and flies visit flowers in search of
nectar and pollen, unintentionally facilitating
pollination. Crops such as cucurbits, tomato,
brinjal, capsicum, sunflower, and many fruit
crops show improved yield and uniformity
when pollinated by insects. Without
pollinators, crop productivity would decline
sharply, affecting food availability and farmer
income. Among pollinators, bees play a
particularly significant role. They are highly
efficient pollinators due to their body
structure, foraging behaviour, and flower
fidelity. Bees collect nectar and pollen to feed
their colonies, visiting hundreds of flowers in
a single day. This activity ensures effective
pollen transfer and enhances fruit size, shape,
and seed development. Decline in bee
populations due to pesticide exposure, habitat
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loss, and climate change has raised serious
concerns worldwide. Protecting pollinators is
therefore not only an environmental necessity
but also an agricultural priority. In addition to
pollination, beneficial insects play a major
role in natural pest control. Predatory insects
feed directly on crop pests, reducing their
population and  preventing  outbreaks.
Common predatory insects include ladybird
beetles, lacewings, spiders, predatory bugs,
and certain beetles. These predators feed on
aphids, whiteflies, mites, thrips, and
caterpillars that damage crops. A single
ladybird beetle, for example, can consume
hundreds of aphids during its lifetime,
providing effective pest suppression without
any cost to the farmer.

Parasitoids represent another important group
of beneficial insects involved in pest control.
Unlike predators, parasitoids lay their eggs on
or inside the bodies of pest insects. The
developing larvae feed on the host insect,
eventually killing it. Parasitoids are highly
specific in nature, targeting particular pest
species and maintaining their population at
manageable levels. This specificity makes
them extremely valuable in biological control
programs, as they do not harm non-target
organisms or beneficial insects. Beneficial
insects contribute significantly to reducing the
dependence on chemical pesticides. Excessive
use of pesticides has led to several problems,
including pest resistance, resurgence of
secondary pests, environmental pollution, and
health hazards. When natural enemies are
conserved and encouraged, pest populations
remain under control through biological
means, reducing the need for chemical
interventions. This approach not only lowers
production costs but also promotes safer food

The Pahadi Agriculture
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healthier environment. Another

important but often overlooked role of
beneficial insects is their contribution to soil

and a

health. Insects such as beetles, ants, termites,
and earth-dwelling larvae help decompose
organic matter and improve soil structure. By
breaking down crop residues and organic
waste, they facilitate nutrient recycling and
improve soil fertility. Their
through the soil creates channels that enhance
aeration, water infiltration, and root growth.
Healthy soil supports healthy crops, making
soil-dwelling insects an integral part of

movement

sustainable farming systems. Beneficial
insects also support biodiversity within
agricultural  ecosystems. Diverse insect

populations contribute to ecological stability
and resilience against pest outbreaks and
environmental Monocropping and
pesticide wuse reduce insect
diversity, making crops more vulnerable to
pests and diseases. In contrast, diversified
cropping systems that support beneficial
insects are more stable and productive in the

stress.
excessive

long run. Biodiversity acts as a natural
insurance system, protecting crops from
sudden ecological disruptions. Despite their
importance, beneficial insects are often
unintentionally destroyed due to
indiscriminate pesticide use. Broad-spectrum
pesticides do not differentiate between
harmful pests and beneficial insects, leading
to the destruction of natural enemies. This
creates an imbalance in the ecosystem, often
resulting in pest resurgence, where pest
populations rebound rapidly due to the
absence of their natural predators. Farmers
then apply more pesticides, entering a vicious
cycle that increases costs and environmental
damage.
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Climate change poses another challenge to
beneficial insects. Changes in temperature,
rainfall patterns, and extreme weather events
affect insect life cycles, distribution, and
survival. Pollinators may emerge earlier or
later than flowering crops, disrupting
pollination. Some beneficial insects may
decline due to habitat loss or altered climatic
conditions.  Protecting and  supporting
beneficial insects is therefore essential for
building climate-resilient agricultural systems.
Farmers can play a crucial role in conserving
beneficial insects through simple and practical
measures. One of the most effective strategies
is adopting integrated pest management
practices, which combine cultural, biological,
and mechanical methods with judicious use of
pesticides. Avoiding unnecessary pesticide
sprays, especially during flowering stages,
helps protect pollinators and natural enemies.
When pesticide use is unavoidable, selecting
selective and low-toxicity products and
applying them at appropriate times can
minimize harm to beneficial insects.
Maintaining crop diversity is another effective
way to encourage beneficial insects. Growing
a variety of crops, including flowering plants,
provides food and shelter for pollinators and
predators. Border crops, hedgerows, and
flowering strips along field margins act as
habitats for beneficial insects, supporting their
survival throughout the year. Such practices
enhance ecological balance while improving
overall farm productivity. Organic farming
systems naturally support higher populations
of beneficial insects due to the absence of
synthetic pesticides and fertilizers. The use of
compost, green manures, and biological inputs
creates a favourable environment for insects
and soil organisms. Even within conventional
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farming systems, incorporating organic
practices can significantly improve beneficial
insect populations and reduce pest pressure.

Education and awareness are essential for
changing the perception of insects from
enemies to allies. Many farmers and
consumers lack knowledge about beneficial
insects and their role in agriculture. Extension
programs, farmer training, demonstrations,
and visual aids can help farmers identify
beneficial their
importance. Once farmers recognize the value
of these insects, they are more likely to adopt
conservation practices and reduce pesticide
Beneficial insects also have an

insects and understand

misuse.
indirect impact on human health and food
safety. By reducing pesticide use, they help
minimize chemical residues on food, ensuring
safer consumption. They also
environmental contamination of soil, water,
and air, contributing to public health and
ecological sustainability. In this way,
beneficial insects serve not only agriculture
but society as a whole. Urban and peri-urban

reduce

agriculture can also benefit from beneficial
insects. Home gardens, rooftop gardens, and
community gardens that include flowering
plants attract pollinators and predators,
enhancing crop productivity even in urban
settings. Encouraging beneficial insects in
such spaces contributes to urban biodiversity
and environmental awareness among city
dwellers. In the long run, sustainable
agriculture depends on working with nature
rather than against it. Beneficial insects
represent nature’s own pest management and
productivity system, refined over millions of
years of evolution. Ignoring or destroying
these  allies  undermines  agricultural
sustainability and increases dependence on
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costly external inputs. Embracing beneficial
insects helps restore ecological balance and
ensures stable crop production. In conclusion,
beneficial insects are indispensable partners in
agriculture, playing vital roles in pollination,
pest control, soil health, and ecological
balance. They enhance crop productivity,
reduce dependence on chemical pesticides,
support biodiversity, and contribute to

environmental sustainability. Despite their
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Page |8

importance, beneficial insects are often
misunderstood and neglected. Protecting and
promoting these allies requires
awareness, responsible farming practices, and
a shift toward sustainable agricultural
systems. By recognizing insects not merely as

pests but as essential contributors to food

natural

production, farmers and society can move
toward a more resilient, productive, and
environmentally friendly agricultural future.
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Post-Harvest Management of Fruits and Vegetables: Reducing Losses

and Ensuring Quality from Farm to Table

Arshia Prashar!”, Payal Sharma!”, Himanshu Thakur?*
'Department of Vegetable Science and Floriculture,”Department of Entomology, CoA,
CSK Himachal Pradesh Krishi Vishvavidyalaya, Palampur-176 062, India
Fruits and vegetables are among the most important components of a healthy human diet,
providing essential vitamins, minerals, antioxidants, and dietary fiber. With increasing
awareness about nutrition and lifestyle-related diseases, the demand for fresh fruits and
vegetables has risen significantly across the globe. Considerable efforts are made at the
production stage to increase yields through improved varieties, better agronomic practices,
irrigation, nutrient management, and pest control. However, despite achieving high productivity
in the field, a substantial proportion of fruits and vegetables never reach consumers due to post-
harvest losses. These losses represent not only a waste of food but also a loss of valuable
resources such as land, water, labour, energy, and capital. Effective post-harvest management is
therefore critical for ensuring food security, improving farmer income, maintaining quality, and
reducing pressure on natural resources.

Post-harvest losses in fruits and vegetables are  is improper harvesting practices. Harvesting
generally higher than in cereal crops because  at the wrong stage of maturity can
horticultural produce is highly perishable.  significantly affect the quality and shelf life of
Fruits and vegetables continue to respire and  fruits and vegetables. Immature produce may
undergo physiological and biochemical  fail to develop desirable flavour, colour, and
changes even after harvest. They are sensitive  texture, while produce
to mechanical injury, temperature  deteriorates rapidly and is more susceptible to
fluctuations, moisture loss, and microbial = mechanical damage and decay. Each fruit and

overmature

spoilage. In many developing countries, post-  vegetable crop has specific maturity indices

harvest losses in fruits and vegetables range based on factors such as size, colour,
from 20 to 40 percent, and in some cases even  firmness, sugar content, and days after
higher. Such losses occur at different stages of ~ flowering. Lack of awareness, labour

the supply chain, including harvesting,  shortages, and market pressures often lead

handling, transportation, storage, processing,
and marketing. Reducing post-harvest losses
is often considered more economical and
environmentally sustainable than increasing
production, as it allows more food to be made
available without expanding cultivated area.
One of the major causes of post-harvest losses
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farmers to harvest produce at inappropriate
stages, resulting in reduced market value and
higher losses. Mechanical damage during
harvesting and handling is another major
contributor to post-harvest losses. Fruits and
vegetables are often bruised, cut, or crushed
due to rough handling, use of inappropriate
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tools, and improper packaging. Such injuries
not only reduce visual appeal but also serve as
entry points for pathogens, accelerating
spoilage. produce is
harvested manually without proper training,
and containers used for collection and
transport are poorly designed. Overfilling of

In many regions,

bags or baskets, dropping produce from
heights, and stacking heavy loads cause
significant damage, particularly to soft fruits
and leafy vegetables. Temperature
management plays a crucial role in post-
harvest quality maintenance. High
temperatures increase respiration rate, water
loss, and microbial growth, leading to rapid
deterioration of produce. In tropical and
subtropical regions, fruits and vegetables are
often exposed to high ambient temperatures
immediately after harvest. The absence of
cooling facilities and delays in transportation
further exacerbate quality loss. Pre-cooling,
which involves rapid removal of field heat
soon after harvest, is one of the most effective
methods for extending shelf life. Techniques
such as hydrocooling, forced-air cooling, and
evaporative cooling can significantly reduce
post-harvest losses when applied correctly.

Moisture loss is another important factor
affecting post-harvest quality. Fruits and
vegetables contain a high percentage of water,
and even small losses can result in wilting,
shrivelling, and loss of freshness. Leafy
vegetables are particularly sensitive to
moisture loss. Low relative humidity during
storage and transport accelerates transpiration,
leading to weight loss and reduced
marketability. Proper packaging, maintenance
of optimal humidity levels, and use of
moisture-retentive materials can help reduce
dehydration and preserve freshness. Post-
The Pahadi Agriculture
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harvest diseases caused by fungi and bacteria
account for a large share of losses in fruits and
vegetables. These pathogens may infect
produce in the field and remain latent until
favourable conditions arise during storage and
transport. Poor sanitation, high humidity, and
mechanical injuries increase the risk of post-
harvest decay. Common post-harvest diseases
include rots, moulds, and soft decay, which
spread rapidly and contaminate healthy
produce. Effective disease management
requires a combination of field sanitation,
careful handling, clean storage environments,
and, where appropriate, safe post-harvest
treatments. Packaging plays a vital role in
protecting fruits and vegetables
mechanical damage, moisture
contamination.

from
loss, and
packaging
bamboo

Traditional

materials such as gunny bags,
baskets, and wooden crates are still widely
used, but they often provide inadequate
protection. Modern packaging solutions,
including plastic crates, corrugated fibreboard
boxes, and modified atmosphere packaging,
offer better protection and help extend shelf
life. Proper packaging design ensures
adequate ventilation, cushioning, and stacking
strength, while also facilitating efficient

handling and transportation.

Transportation is a critical link in the post-
harvest supply chain, especially for fruits and
vegetables that must travel long distances
from farms to markets. Poor road
infrastructure, lack of refrigerated transport,
and improper loading practices contribute to
significant losses during transit. Vibrations,
compression, and temperature fluctuations
during transport can damage produce and
accelerate  deterioration. Investment in
improved transportation systems, including
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cold chain infrastructure, is essential for
reducing losses and maintaining quality,
particularly for export-oriented horticulture.
Storage is another key component of post-
harvest management. Appropriate storage
conditions help slow down respiration, delay
ripening, and reduce microbial growth.
Different fruits and vegetables require specific
temperature and humidity conditions for
optimal storage. Cold storage is widely used
to extend shelf life, but improper temperature
management can lead to chilling injury in
certain crops, such as bananas, mangoes, and
tomatoes. Chilling injury manifests as
discoloration, pitting, off-flavours, and
susceptibility to decay.
Understanding crop-specific storage
requirements is essential for avoiding such
problems. In many developing regions, access
to cold storage facilities is limited,
particularly for small and marginal farmers.
As a result, farmers are often forced to sell
produce immediately after harvest, leading to
gluts and low prices. Low-cost storage
solutions, such as evaporative cool chambers
and zero-energy cool chambers, offer
promising alternatives for short-term storage
at the farm level. These structures use simple
materials and principles
cooling to reduce temperature and maintain
high humidity, thereby extending shelf life
without the need for electricity.

increased

of evaporative

Post-harvest handling also includes sorting
and grading, which are essential for
improving market efficiency and reducing
losses. Sorting involves removal of damaged,
diseased, or overmature produce, while
grading categorizes produce based on size,
weight, colour, and quality. Proper sorting and
grading prevent the spread of decay and
The Pahadi Agriculture
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ensure uniformity, which is important for
consumer satisfaction and price realization.
Unfortunately, in many traditional marketing
systems, sorting and grading are either
minimal or absent, leading to mixed-quality
lots and higher rejection rates. Processing and
value addition offer effective means of
reducing post-harvest losses, especially during
periods of surplus production. Fruits and
vegetables can be processed into a wide range
of products, including juices, pulps, purees,
pickles, dried products, frozen foods, and
preserves. Processing not only extends shelf
life but also creates employment opportunities
and increases income for farmers and rural
communities. Small-scale processing units
and cottage industries can play a significant
role in absorbing produce and
stabilizing prices. The role of post-harvest
technology in ensuring food safety has
become increasingly important. Consumers
today are more concerned about the safety and
quality of the food they
Contamination of fruits and vegetables with
pathogens, pesticide residues, and heavy
metals poses serious health risks. Good post-
harvest practices, including proper washing,

€XCESS

consume.

sanitation, and hygienic handling, are
essential for minimizing contamination.
Adoption of quality standards and

certification systems helps build consumer
confidence and facilitates access to premium
markets. Training and capacity building are
critical for improving post-harvest
management. Farmers, labourers, traders, and
processors need to be aware of best practices
related to harvesting, handling, storage, and
transportation. Extension services, farmer
training programs, and demonstration projects
play a key role in disseminating knowledge
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and promoting adoption of improved
technologies. Participatory approaches that
involve farmers in problem-solving and
decision-making are particularly effective in
ensuring long-term impact. Policy support and
institutional  interventions are  equally
important in addressing post-harvest losses.
Investment in infrastructure such as cold
storage, pack houses, and refrigerated
transport requires coordinated efforts from
government, private sector, and cooperatives.
Supportive policies that encourage private
investment, promote farmer organizations,
and strengthen supply chains can significantly
reduce post-harvest losses. Market reforms
that improve price transparency and reduce
benefit farmers by

Climate change adds

intermediaries  also
improving returns.
another layer of complexity to post-harvest
management. Rising temperatures, erratic
rainfall, and extreme weather events affect
both production and post-harvest quality of
fruits and vegetables. Higher temperatures
accelerate spoilage, while increased humidity
favours disease development. Climate-

resilient post-harvest systems that emphasize
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temperature management, efficient logistics,
and adaptive technologies are essential for
coping with these challenges. In conclusion,
post-harvest management of fruits and
vegetables is a critical but often neglected
component of the agricultural system. High
post-harvest losses not only reduce food
availability but also undermine farmer
income, waste natural resources, and increase
environmental pressure. Improving post-
harvest management offers a cost-effective
and sustainable pathway to enhance food
security, nutritional outcomes, and economic
development. From proper harvesting and
handling to efficient storage, transportation,
and processing, every step in the post-harvest
chain matters. A holistic approach that
combines technology, infrastructure, training,
and policy support is essential for minimizing
losses and ensuring that fruits and vegetables
reach consumers in fresh, safe, and high-
quality condition. By strengthening post-
harvest systems, agriculture can move closer
to the goal of producing more food with fewer
resources, benefiting farmers, consumers, and
the environment alike.
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Rosemary (Salvia rosmarinus)- an aromatic and medicinal plant

Cultivation
Dr. Kehar Singh Thakur
KVK Chamba, Dr. Y.S Parrnar University of Horticulture & Forestry, Nauni, Solan, HP
The Mediterranean native rosemary with a rich history of medicinal use thrives in warm
climates with moderate humidity, where it may develop into a shrub that is several feet tall. If
given the right environment, rosemary grows so quickly that, if not carefully controlled, it may

become a bit of a nuisance.

Salvia rosmarinus is a perennial, rounded,
evergreen shrub that produces the aromatic
herb known as rosemary. It has tall, woody
stems with thin, gray-green leaves that
resemble needles. Although it can bloom at
other times of the year as well, it normally
blooms in late spring to early summer,
producing clusters of tiny, light blue to white
flowers.

Description:

Common Name Rosemary

Botanical Name Salvia rosmarinus

Family Lamiaceae
Plant Type Herb, perennial
Size 2-6 ft. tall, 24 ft. wide

Sun Exposure  Full sun

Soil Type Sandy, loamy, well-drained
Soil pH Acidic, neutral
Bloom Time Spring, summer
Rosemary Planting Guide

The Pahadi Agriculture

Climate requirements: Rosemary thrives in
warm, Mediterranean-like climates,
characterized by dry summers and mild
winters. It prefers temperatures between 15 °C
and 25 °C but can tolerate temperatures as
low as -6 °C if established.

Cold Tolerance: Although rosemary is hardy,
it can suffer damage in regions with severe
frost. In colder areas, it’s advisable to grow
rosemary in containers or provide winter
protection, such as mulching or using frost
covers.

Heat Tolerance: Rosemary is well-adapted to
withstand drought conditions, making it
suitable for dry and hot regions, but prolonged
exposure to intense heat without adequate
water can stress the plant.

Planting Season: Rosemary is best planted in
the spring when it has warmed up and there is
no chance of frost. In general, indoor planting
can be taken into consideration during frost.
Location: This aromatic plant thrives well in
a sunny location with sharply draining soil.
Make sure there aren't any nearby larger trees
or plants that may shadow the rosemary. If
given adequate light, rosemary may also
flourish indoors or outdoors in pots.

Support, Depth, and Spacing: Plant your
rosemary bushes at least two to three feet
apart. The same depth at which they were
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growing in their previous container should be
used to sow seedlings and nursery plants.
Generally, this crop doesn't need much of a
supporting structure.

Light: Rosemary prefers full sunlight and
requires at least 6-8 hours of direct sunlight
daily. In lowlight conditions, the plant may
become leggy and produce fewer aromatic
oils, which are crucial for its medicinal and
culinary value. Rosemary prefers direct
sunlight and cannot tolerate shade. This
implies that on most days, it needs at least six
hours of direct sunshine. For indoor
development, a south-facing window is best,
although grow lights are frequently required
to supplement natural light.

Soil: The optimal soil pH ranges from mildly
acidic to neutral i.e., 6.0 to 7.0. The optimum
soil for rosemary is well-draining sandy or
loamy soil. It struggles to thrive in moist,
thick clay soils.

Soil Preparation: Before planting, it is
essential to ensure good drainage by
amending the soil with organic matter like
compost or well-rotted manure. Adding sand
or gravel can also improve soil aeration.
Container Growing: Rosemary grows well in
pots or containers, particularly in regions with
cold winters. Choose containers with adequate
drainage holes, and use a well-draining
potting mix. Clay or terracotta pots are
preferred for their breathability, which helps
prevent water retention.

Propagation method

1. By Seeds: While rosemary can be grown
from seeds, this method is often slow and has
a low germination rate. Seedlings may take up
to three weeks to germinate and often require
optimal conditions for successful growth.
Here’s how to propagate rosemary from
seeds:

* Sow seeds in a well-drained seed-starting
mix.
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» Keep the seed tray in a warm, sunny location
with temperatures between 18°C and 24°C.

* Mist the soil lightly to keep it moist but not
waterlogged.

* Transplant seedlings when they are large
enough to handle, typically when they have at
least two sets of true leaves.

2. By Cuttings: Propagation by cuttings is the
most reliable and preferred method for
growing rosemary. It ensures faster growth
and maintains the characteristics of the parent
plant. To propagate rosemary from cuttings:
 Select healthy, non-flowering stems about
10-15 cm (4-6 inches) long.

e Remove the lower leaves from the stem,
leaving 4-6 leaves at the top.

* Dip the cut end in rooting hormone
(optional) and place it in a well-draining soil
mix or water.

* Keep the cutting in indirect light and
maintain consistent moisture.

* Once roots form (in about 4-6 weeks),
transplant the cutting to its final location.

3. By Layering: Another reliable method of
propagating rosemary is through layering.
This technique involves bending a low
growing stem and pinning it to the soil while
still attached to the mother plant. The pinned
section will eventually develop roots, after
which it can be separated and transplanted.
Planting Time: For outdoor planting,
rosemary should be transplanted after the
danger of frost has passed. In regions with a
temperate climate, early spring is ideal for
planting.

Spacing: Rosemary plants need ample space
for air flow and growth. For larger varieties,
spacing is plants 60 to 90 cm (24 to 36 inches)
apart. Smaller varieties or container-grown
rosemary can be spaced 30 to 45 cm (12 to 18
inches) apart. Companion Planting: Rosemary
grows well with other Mediterranean herbs
such as sage, thyme, and oregano. It can also
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be planted alongside vegetables like carrots
and beans, where it acts as a natural pest
repellent due to its strong aromatic oils.
Irrigation: Rosemary is drought-tolerant once
established and does not require frequent
watering. Once established, rosemary bushes
can withstand drought well, thus it is
preferable to drown them as opposed to
overwater them. Between watering, let the top
few inches of soil dry out, and then water to
evenly moisten but not flood the soil.
Overwatering can lead to root rot, so it is
important to allow the soil to dry out between
watering.

N 0
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Young Plants: Water young plants regularly
until they are well-established.

Mature Plants: Water only when the top inch
of soil feels dry, especially during hot weather
or prolonged dry periods.

Temperature and Humidity: Warm
temperatures and average humidity levels are
ideal for this plant. The majority of rosemary
types has strong heat tolerance but cannot
tolerate temperatures below 30 degrees. They
love environments that are bound to high

temperatures.
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High humidity can cause rot and fungal
problems, particularly if there is insufficient
air circulation around the plant.

Fertilization: Rosemary is not a heavy feeder,
but it benefits from occasional fertilization,
particularly when grown in poor soils or
containers. An application of a balanced,
slow-release fertilizer once or twice during the
growing season is sufficient. Rosemary
doesn't require much fertilizer intake.

Compost added to the soil when planting can
help the shrub get off to a good start. After
that, using a balanced liquid fertilizer as
directed on the package will keep encouraging

quality growth.

Pollination: It is a self pollinating crop and
draw bees and other insect pollinators to the
garden. When the weather is nice and the
flowers are open, take indoor plants outside so
that pollination can occur spontaneously.
Pruning: Pruning rosemary is essential for
maintaining its health, promoting bushy
growth, and preventing it from becoming
leggy. The best time to prune rosemary is
during spring or early summer when the plant
is actively growing. Begin by removing any
dead, damaged, or diseased branches to
improve airflow and reduce the risk of pests
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and diseases. For shaping, trim back about
one-third of the plant’s height, focusing on
cutting just above a leaf node to encourage
new growth. Avoid cutting into the older,
woody stems, as rosemary regenerates slowly
from these areas and may struggle to recover.
Regular, light pruning throughout the growing
season also helps maintain the plant’s shape
and ensures better foliage density, which is
important for optimal harvests.

Mulching: Mulching in rosemary cultivation
is a beneficial practice that helps conserve
soil, moisture, regulate temperature, and
suppress weed growth. To mulch rosemary,
apply a 2-3 inch (5-7 cm) layer of organic
mulch, such as straw, bark chips, or compost,
around the base of the plant, leaving a small
gap around the stem to prevent moisture
buildup and potential rot. Mulching is
particularly important for rosemary plants in
hot climates, as it helps retain soil moisture
while preventing the soil from becoming too
hot. In colder regions, mulching can also offer
some protection to the roots from frost during
winter. Regularly check the mulch layer to
ensure it remains effective, replenishing it as
necessary to keep the soil healthy and weed-
free.

Harvesting of Rosemary: Though, it grows
most vigorously in the spring and summer,
rosemary may be gathered practically at any
time of year. And just before the plant
blooms, the leaves are at their most tasty and
fragrant. Use pruners to remove the 4 to 6-
inch stem tips before harvesting.

Drying and Storage: To dry rosemary, bundle
freshly harvested sprigs and hang them upside
down in a warm, dry, and well-ventilated
area. Once dried, strip the leaves from the
stems and store them in an airtight container
away from direct sunlight. Rosemary can also
be frozen or used fresh in culinary and
medicinal applications.
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You may cook with fresh rosemary leaves or
sprigs as you prefer. Alternatively, you may
hang the stems upside-down in a dry, cold,
well-ventilated room for a few weeks to dry
them out. After the stems have dried, remove
the leaves and store them in a pantry in an
airtight container.

Processing of Rosemary Leaves:

The leaves are picked in the soil, and washing
three times is recommended to remove the
dust, followed by drying in the shade. To keep
the concrete floor dry, simple areas with dried
leaves and other debris require airflow from
an electric fan. With 10% moisture, it is
possible to obtain good-quality leaves in three
days. The food's quality is to be preserved in
polyethylene bags.

Rosemary, a popular aromatic herb, has long
been cherished for its medicinal, culinary, and
ornamental uses. Native to the Mediterranean
region, rosemary is a drought tolerant, hardy
plant, which makes it suitable for cultivation
in various climates. As demand for rosemary
continues to grow, particularly for its essential
oils and health benefits, understanding its
cultivation practices is essential for both small
scale gardeners and commercial farmers. It
has been valued for its diverse medicinal
properties for centuries. Its use extends from
culinary applications to traditional medicine,
where it is praised for its ability to promote
health and wellness. Rosemary has been used
since ancient times in various cultures for its
therapeutic properties. In ancient Greece,
students wore rosemary garlands to enhance
memory during exams, while in Roman
religious ceremonies, the herb was considered
sacred. In traditional European medicine,
rosemary was frequently employed as a
remedy for digestive issues, headaches, and
joint pain.
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Night Blooming Wonder: The Secret Life of Dragon Fruit
Dr. Manuj Awasthi
Teaching Associate, Department of Fruit Science, Chandra Shekhar Azad University of
Agriculture and Technology, Kanpur, (U.P.)
The dragon fruit, a newly introduced superfruit in India, is regarded as a promising and
remunerative fruit crop. Fruit has a highly appealing colour and mellow mouth-melting pulp
with black coloured edible seed embedded in the pulp, as well as excellent nutritional properties,
which attracts farmers from all over India to plant this fruit crop that originated in Mexico and
Central and South America. It is a long-day plant with a lovely night-blooming blossom and
hence also known as "Noble Woman" or "Queen of the Night." Strawberry Pear, Kamalam,
Pithaya, Night Blooming Cereus, Belle of the Night, Cinderella Plant, and Jesus in the Cradle

are some of the other names for the fruit.

It's a plant that only grows at night (a
nocturnal plant). Because of the bracts or
scales on the fruit skin, the fruit is called
pitaya, which literally means "scaly fruit." It
has ornamental value because of its large (25
cm) flowers that bloom at night and are
creamy white. There are 3 different species of
dragon fruit: undatus—white
flesh with pink skin, Hylocereus polyrhizus—
red flesh with pink skin, and Hylocereus
(Selenicerus) megalanthus — white flesh with
yellow skin. Native to Mexico and the
Americas, dragon fruit is now widely grown
in Southeast Asia, India, Thailand, China, the
United States, and Australia. In India, its
cultivation has expanded since its introduction
in the late 1990s, particularly in states like
Karnataka, Kerala, Tamil Nadu, Maharashtra,
Gujarat, Odisha, West Bengal, Andhra
Pradesh, and the Andaman & Nicobar Islands,
although much of the market supply is still

Hylocereus

imported. The fruit is valued for its nutritional
richness, antioxidant content, and health

The Pahadi Agriculture

benefits, including its potential role in weight
management and disease prevention.
Importance and nutritional value
Dragon fruit is a nutrient-rich fruit providing
about 264 kcal (1,100 kJ) of energy per 100 g
of dry matter. It mainly contains
carbohydrates (=~82%), along with small
amounts of protein (=4%), and is a good
source of vitamin C and calcium, contributing
significantly to daily nutritional requirements.
Vitamin B1, vitamin B2, and vitamin B3, as
well as protein, fat, carbohydrate, crude fibre,
flavonoid, thiamin, niacin, pyridoxine,
cobalamin, glucose, phenolic, betacyanins,
polyphenol, carotene, phosphorus, iron and
phytoalbumin are all abundant in Hylocereus
undatus. It's rich in phytoalbumins, which are
known for their antioxidant effects.
Uses
e Rich in antioxidants, anti-inflammatories,
and potential anti-cancer compounds.
e Helps lower cholesterol and supports
weight management.
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e Promotes skin health and overall well-
being.

e Flowers can be used to make herbal tea.

e Flower buds are edible and used in soups
and salads.

e Processed into value-added products:
juice, jam, ice cream, squash, and wine.

e Serves as a natural colorant and flavoring
in beverages.

e Has strong economic potential to increase
farmers’ profits.

A Flower That Belongs to the Night

Dragon fruit plants are often called the

“Queen of the Night,” and for good reason.

Their blossoms begin to open in the

et Ly
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Fully Opened Flower Plants with fruits

Cut fruit
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But why such secrecy?

The answer lies in survival. As a cactus native
to warm, dry regions, the dragon fruit plant
avoids blooming during the heat of the day.
Nighttime offers cooler temperatures and
higher humidity, reducing water loss and
protecting the delicate petals.

Designed for Nocturnal Visitors

The dragon fruit flower isn’t just beautiful—
it’s strategically designed. Its large, white
petals reflect moonlight, making it highly
visible in the dark. At the same time, it
releases a strong, sweet fragrance that travels
through the night air like a signal flare.

This sensory display attracts its primary
pollinators:

v

Slices of cut fruits

evening—typically around 7-10 P.M.—
reaching full glory by midnight (12-4 AM).
By sunrise, they wither and close, their brief
life already complete.

Each flower lasts only about 8-12 hours,
making it one of the shortest-lived blooms in
the plant world. When the sun dips below the
horizon and most gardens fall silent, a
remarkable transformation begins. Hidden
among spiny green stems, the dragon fruit
plant—scientifically known as Hylocereus
undatus—awakens. Its large, luminous
flowers unfurl under the cover of darkness,
revealing one of nature’s most fleeting and
fascinating spectacles: a bloom that lives for
just a single night.
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Nectar-feeding bats

Hawk moths (also known as sphinx moths)
These nocturnal creatures play a crucial role.
As they feed on nectar, they transfer pollen
between flowers, enabling fruit formation.
Without them, the plant would fail to produce
the vibrant pink or yellow fruits we enjoy. In
some regions where these pollinators are
scarce, farmers even step in to hand-pollinate
the flowers during the night—a delicate and
time-sensitive task.

The Bloom That Becomes a Fruit

If pollination succeeds, the wilted flower
gives way to a striking fruit within a few
weeks. Known for its bright skin and scale-
like spikes, dragon fruit is as visually
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dramatic as its bloom. Inside lies a sweet,
seed-speckled pulp rich in nutrients.
Interestingly, the plant doesn’t bloom just
once a year. In tropical climates, it can flower
in multiple cycles—sometimes 4 to 7 times
annually—each cycle offering a new chance
for fruit production.

A Sensory Experience Like No Other
Gardeners and observers often describe the
experience of witnessing a dragon fruit bloom
as magical. The flowers can grow up to 30 cm
to 45 cm wide, glowing white against the
night sky and filling the air with a perfume-
like scent.

From online gardening communities, the
fascination is clear:

“It’s night blooming and will be gone by
morning... very, very fragrant.”

“One night only. You miss it, it’s gone
forever.”

This rarity adds to its charm—seeing one in
full bloom feels like witnessing a secret.
More Than Just a Fruit

While dragon fruit is widely celebrated for its
health benefits and taste, its flower tells a
deeper story—one of adaptation, timing, and
ecological partnership. It reminds us that not
all beauty seeks the spotlight; some of it
thrives quietly, in the stillness of night.

Fruit- The fruit is a fleshy berry that is
oblong in shape and about 4.5 inches (11 cm)
thick, with a red or yellow skin/peel with
scales and spines. Depending on the species,
pulp might be pink, white, red or magenta in
colour. Flowers -Although the flowers are
hermaphroditic, some pitaya species and
cultivars are incompatible with one another.
The big, fragrant, nocturnal, bell-shaped white
blossoms are incredibly spectacular, tasty and
can be inches long (36 cm) and 9 inches wide
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(23 cm). Cream stamens and stigmas with
lobed stigmas. On the stem margin, 3 to 5
spherical buttons appear, with two to three of
them developing into flower buds in around
13 days. After 16-17 days, when anthesis
begins, the light green, cylindrical flower
buds reach a height of around 11 inches.
Dragon fruit flowers only open for a single
night. By sunrise, they’re already closing,
leaving a small window for nature to work its
magic. Because the blooms are
nocturnal, daytime insects like bees aren’t the
stars of this show. Instead, the real workers
are:

e Nectar-feeding bats

e Nocturnal moths

e Night-active insects
These creatures play a crucial role in
transferring pollen from the anthers to the
stigma, allowing fruit to form. But in many
regions — including Australia — these
pollinators are declining. And when heavy
rain hits, the problem gets worse.
Conclusion
The dragon fruit’s night-blooming flower is a
masterpiece of nature’s design—ephemeral
yet purposeful, delicate yet resilient. It invites
us to slow down, stay up a little later, and
appreciate a world that comes alive when
most of us are asleep. Because sometimes, the
most extraordinary wonders happen in the
dark. Dragon fruit look to have various selling
factors commercially; they are appealing in
shape and and have excellent
nutraceutical ~ properties, which  attract
producers from all across India. The red flesh

colour

species, H. costaricensis, is also high in
betalains, which caters to the growing demand
for antioxidant products and natural food

colourants. H. undatus is a prospective
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alternative medicine source that may act as an  of pharmacological actions. The crop is hardy
antioxidant, anticancer, hypocholesterolemic, @ and may thrive in any climate that is
cardioprotective, antibacterial and prebiotic ~ conducive to flowering and fruiting, as well as
agent. Apart from that, numerous studies on  in soil with adequate drainage. This fruit crop
this fruit have shown that it has a wide range  needs research in different aspects.
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