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Introduction 

orld is seeking for food and nutritional security for a peaceful and healthy society, food security exists 

when ñall people, at all times, have physical, social and economic access to sufficient, safe and nutritious 

food that meet their dietary needs and food preferences for an active and healthy lifeò. The other important aspect 

is nutritional security that exists when ñsecure access to an appropriately nutritious diet is coupled with a sanitary 

environment, adequate health services and care, in order to ensure a healthy and active lifeò (FAO, IFAD, & 

WFP, 2015). India holds second position in global vegetable production after China and produces 209.39 million 

tonnes of vegetables as per National Horticulture Database (1st Advance Estimates) published by National 

Horticulture Board 2023-2024 (APEDA, 2025). Despite such elevated levels of production, post-harvest losses 

are staggering, ranging from 25-40% worldwide and approximately 30 % in India. Simultaneously, the global 

population is projected to soar exponentially, reaching as high as 10 billion by 2058 (Chamie, 2023).  Also, this 

era is marked by a surge in non-communicable diseases (NCDs), numerous epidemiological studies have shed 

light on reduction of the prevalence and risk of these health conditions and degenerative diseases, by incorporation 

of vegetables and fruits in the diet owing to the diverse range of phytochemicals involving antioxidants and 

bioactive compounds (Chen et al., 2020). Consequently, post-harvest processing treatments serve as pivotal 

factors in extending the storage duration and market viability of perishable horticultural produce. Thus, there is 

an urgent necessity to process vegetables not only to meet the demands of this expanding population qualitatively 

and quantitatively but also to reduce the significant post-harvest losses. Food processing is set of operations which 

are done to bring some deliberate changes in the raw material to make them more useful, shelf-stable, palatable 

and acceptable by the consumers (International Food Information Council Foundation, 2010). The main aspects 

that are targeted by the processing are preservation, food safety, changes in flavour, colour, form, texture, 

restoration or increase in nutrition, added convenience and portability. 

Advantages of vegetable processing 

1. Reduction of Wastage and Losses: Vegetable industry, integral to horticulture, plays a crucial role in 

addressing inevitable waste despite improvements in distribution and marketing of fresh produce. 

2. Handling Glut: Processing allows for the utilization of surplus produce during glut seasons, thereby reducing 

wastage and efficiently managing excess yield. 

3. Stabilizing Farm Prices and Income: By incorporating excess produce into value-added products, that 

contributes to stabilizing farm prices and providing additional income to farmers. 

4. Utilizing Marketable Surplus: The processing industry efficiently utilizes both marketable surplus and 

substandard produce, ensuring profitable returns for growers. 

5. Generating Employment: As a labour-intensive sector, fruit and vegetable processing creates both direct and 

indirect employment opportunities, contributing to economic growth. 

6. Dietary Variety: Value addition through processing enhances the attractiveness and palatability of food, 

thereby adding diversity to the diets. 

7. Ensuring Nutritional Security: Improved processing prospects help in maintaining the nutritional properties 

of the produce. 

8. Foreign Exchange Earnings: The processed fruit and vegetable export contributes to earning foreign exchange, 

fostering economic sustainability. 

  

W 

Significance of Vegetable Processing for Preservation and 

Nutritional Security  

Shreya Panwar1, Nisha Sulakhe2 and Anusha N.M.3 

1ICAR-Indian Institute of Vegetable Research, Varanasi 
2ICAR-Central Institute for Sub-tropical Horticulture, Lucknow 

3ICAR-Indian Institute of Soil and Water Conservation, Research Centre, Ballari 
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Key processing techniques in vegetable processing 

Sorting/Grading: The sorting process post-harvest involves the meticulous removal of diseased, damaged, 

misshapen, over-mature, insect-infested, and rotten vegetables. Any produce affected by disease or insects should 

be promptly discarded to prevent the potential spread and contamination of healthy fruits and vegetables. 

Washing: The purpose of washing produce is to eliminate clinging dirt, dust, insects, mould, and any residual 

sprays, thereby enhancing their appearance and hygiene. However, certain items like onions, garlic, okra, and 

mushrooms are typically not washed post-harvest. For surface decontamination, mild cleaning agents such as 

soap solution, glacial acetic acid, or a 1% NaCl solution can be used. Alternatively, chlorinated water (100- 150 

parts per million chlorine) proves effective for this purpose. 

Curing:  The process of treating specific root, bulb, and tuber vegetables aims to promote the healing of wounds 

and facilitate the drying of outer tissues. This critical step is essential to minimize water loss and prevent disease 

infection during their subsequent storage. Scientifically, this treatment, often referred to as suberization, involves 

the application of protective compounds or coatings on the wounded surfaces. 

Packaging: Packaging involves enclosing produce within a suitable packing material, such as plastic films, 

moulded trays with cushioning pads, crates and wooden boxes. Its primary aim is to prevent movement and 

safeguard the produce. This protection can be achieved using materials like breathable plastic films, waxed liners, 

etc. 

Freezing: Freezing is a process of subjecting the produce to a temperature below its freeing point resulting in a 

decreased rate of deterioration by changing the state of the water present inside the vegetables from liquid to solid 

rendering immobilization of water and by soaring the solute concentration deterioration (Jha et al., 2017).  

Canning: Canning is an important processing technique of heat preservation of the vegetables in hermetically 

sealed containers by dipping it in brine solution. Canning is often called as appertization (Sharma, 2010). Canning 

is an efficient technique to preserve vegetables especially in the countries where the refrigeration facility is very 

limited or non-existent as the canned commodities can be kept at room temperature for months and years together. 

Drying:  Vegetables undergo dehydration primarily by utilizing heat, whether it stems from the sun's radiant 

energy or from air heated through electrical means. A key benefit of this dehydration process is the diminished 

volume and weight of the vegetables, facilitating the storage and transportation of the dried products. 

Processed vegetable products for vegetable preservation 

Tomato ketchup/ sauce: Tomato ketchup is a popular Indian condiment prepared by processing the tomato paste 

with certain spices till a specific TSS is reached, it is commonly utilized as a dipping sauce for snacks like French 

fries, samosas, and pakodas. Additionally, it functions as a flavoured topping for an array of dishes, including 

burgers, sandwiches, cutlets, and rolls. Research from the National Institute of Nutrition (NIN) reveals that 

approximately 70% of Indian households consumes tomato ketchup as a regular culinary practice. Moreover, it 

is approximated that the average annual consumption of tomato ketchup per individual in India amounts to around 

5.5 kg, based on the findings of the survey by Shinde et al. (2023). 

Pickles: Vegetable preservation using common salt or vinegar is known as pickling. It encompasses usage of 

fermentation technology by predominantly lactic acid-forming bacteria which are generally present in large 

numbers on the surface of fresh vegetables and fruits. It is one of the primitive techniques of preserving vegetables 

that adds palatability to food and also acts as an appetizer. Typically, pickled vegetables include onion, turnip and 

carrot where brine strength of 10-12% is sufficient to reduce most of the spoilage causing bacteria . 

Sauerkraut: Sauerkraut is basically fermented cabbage and it literally translates to acidic cabbage. The intrinsic 

microflora of cabbage is used for fermentation and it is majorly consumed in the central and southern Asia, Europe 

and the United States. This product has health benefits owing to the inflammatory properties, cholesterol reduction 

properties in dyslipidaemia and a wide array of phytonutrients antioxidants, vitamins A and C present in the 

cabbage (Enwa, 2014).  

Preserve/ candy: Preserve is usually prepared by impregnating the vegetable as a whole or in pieces with heavy 

sugar syrup till it becomes saturated with the solute concentration. The principal of preservation here is removal 

of the water from the commodity that is facilitated by addition of solute in the preserve. 

Pickled Gherkins: Cucumbers boast a wealth of polyphenolics and cucurbitacins, renowned for their diverse 

biological activities, including antioxidant, anti-carcinogenic, anti-hyaluronidase, anti-elastase, anti-
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inflammatory, anti-hyperglycemic, diuretic, amylolytic, antimicrobial, and analgesic effects. Gherkins are pickled 

cucumbers that not only enhances flavour and texture of the cucumbers but also increases the nutritional qualities 

which facilitates in increasing its health-promoting potential. This is particularly notable in addressing 

complications related to diabetes and cardiovascular disorders, attributed to the presence of monounsaturated fats 

and other valuable minor components like phenolics (Uthpala, 2020).  

Vegetable soup: The soup production industry is rapidly evolving globally, marked by a diverse and expanding 

array of value-added soup products that offer both a homemade taste and convenient ready-to-eat options. Various 

vegetables, leafy greens, tubers, bulbs, legumes, and herbal extracts serve as key components in soup formulation. 

These ingredients not only contribute to the rich flavour but also provide essential nutrients such as fibre, vitamins 

and minerals. Additionally, they encompass a broad spectrum of compounds that play a role in promoting overall 

health and well-being (Fernández-López, 2020). 

Ready to cook vegetable-based convenience mix: Vegetable based convenience mixes are rapidly gaining 

popularity owing to their ease of use, these mixes include kheer mix, porridges mix, cheela mix etc. which provide 

the consumer the luxury of nutrition as well as convenience. Several convenience mixes have been developed 

based on dehydrated and fried vegetables and other ingredients. The vegetable curry mixes are quick to cook and 

retain the delicate taste of Indian culinary preparation with a shelf life of over nine months.  

Conclusion 

The vegetables are capable of protecting the cells and prevent tissue degeneration caused by various diseases 

owing to myriad of several phytochemicals present in them especially anti-oxidant compounds present in them. 

vegetables have carotenoids which are also present in human blood and tissues, the major carotenoids in blood 

and tissue are ɓ-carotene that are found in a number of vegetables in optimal amount. Thus, vegetable processing 

is an essential link for nutritional security.  As the global challenge to feed safe and nutritious vegetables to the 

growing population by 2025 cannot be met by merely improvement in the vegetable production, processing of 

vegetable should also be emphasised as a sustainable and key strategy for countering losses in terms of production 

and nutrition for all.  Also, there is need to address the dynamic preferences of the demography, in which 

processing of vegetables can play a key role. 
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Introduction  

ptamers are short oligomers of nucleic acid 

molecules that can serve as potential 

substitutes for antibodies, as they can be 

synthesized chemically and exhibit specificity like 

antibodies to capture antigens for equivalent 

identification. Aptamers offer potential benefits 

over antibodies, including smaller size, simplicity, 

and robustness in handling, as well as lower 

manufacturing costs and stability. Due to these 

advantages, they are often considered as synthetic 

antibodies. In certain scenarios, aptamers compete 

with monoclonal antibodies for lower 

immunogenicity, higher specificity, and simplicity 

in vitro selection. SELEX (Systematic Evolution of 

Ligands by Exponential Enrichment) is the best 

approach to produce aptamers that can last from 

several weeks to months.  Schematic representation 

of SELEX has been shown in the figure 1. Aptamer-

based apta-sensors have been developed for targeting the analytes, pathogen detection, and immunophenotyping. 

As a result, it becomes essential to detect drug residues and animal illness. There are various bacterial diseases, 

such as enteritis, tuberculosis, and mastitis, which are affecting the farmers' economies due to higher prevalence 

rates in the animals. 

Diagnosis of bacterial diseases 

Enteritis  

In livestock animals, Escherichia coli are found abundantly in the intestinal gut flora and can survive in multiple 

abiotic environments. Although E. coli benefits the host after colonizing the gastrointestinal tract of infants, it can 

cause potential disease like enteritis due to its adaptability to different niches, high disease-causing ability, and 

higher mortality rates (1). Several types of E. coli are responsible for affecting the gastrointestinal tract: 

diffusively adherent E. coli (DAEC), enterohemorrhagic E. coli (EHEC), enteropathogenic E. coli (EPEC), and 

entero-invasive E. coli (EIEC). Various E.coli aptamers like E18RSSDNA aptamer (2), E1 aptamer (3), P12-55 

SSDNA aptamer (4), E2 SSDNA aptamer (5), and EcA5-27 aptamer (6) were reported to bind against specific 

E.coli species like E.coli O157:H7, E.coli ATCC 25922, E.coli KCTC 2571, and E.coli NSM59, respectively. 

A1/AUNP-anti-Ecoli O157:H7 aptamer binds specifically to the E. coli O157:H7. Microchip capillary 

electrophoresis-based aptamer binding was used for the detection of O157:H7 by coupling with laser-induced 

fluorescence. 

Tuberculosis 

In bovines, the most common bacteria causing tuberculosis are Mycobacterium bovis (M. bovis). Tuberculosis is 

a slow-progressing disease primarily caused by M. bovis and, to a lesser extent, by M. tuberculosis and M. caprae. 

A 

Aptamers as targeted therapeutics for bacterial disease 

diagnosis in the livestock sector 

Roohani Sharma1, Sacchidananda Bera1*, Shubham Loat2 

1ICAR-National Dairy Research Institute, Eastern Regional station, Kalyani, West Bengal, 
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2ICAR-National Research Centre on Yak, Dirang-790101, West kameng district Arunachal 

Pradesh, India 

Correspondence Email: sacchidananda999@gmail.com 
 

Figure 1: Schematic representation of SELEX 
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M. bovis is also the main responsible pathogen for respiratory diseases, mastitis, and arthritis. Due to a 

compromised conventional approach, serological detection of M. bovis is more challenging. A competitive 

indirect enzyme-linked aptamer assay (ELAA) has been used to detect M. bovis using a single-stranded DNA 

(ssDNA) aptamer WKB-14 (7). The tuberculin skin test is the most traditional and standard diagnostic test in 

livestock, but it is a time-consuming process that takes around eight weeks or more. As a result, aptamers were 

designed for POC diagnosis for the detection of tuberculosis. Single-stranded DNA aptamers designed using 

SELEX procedures detect M. tuberculosis H37Ra. The diagnosis of M. tuberculosis in bovines is difficult to 

detect due to delayed symptoms. Bovine interferon gamma (BoIFN-ɔ) released by T-cells can offer a potential 

diagnostic marker for detecting M. tuberculosis (8). A volumetric apta-sensor can be used to detect ESAT-6, a 

secretory antigen secreted by M. tuberculosis. 

Mastitis 

Bovine mastitis is the most common and deadly disease in dairy cows, caused by the inflammation of the 

mammary gland. In India, the estimated economic loss due to clinical and subclinical mastitis is around 

US$98,288 million (7165.51 crore Indian Rupees) (9). It is the most prevalent disease in buffalo and cattle, 

complicating the production and processing of milk, compromising the quality of milk and its byproducts, which 

leads to severe economic losses to the dairy sector. The most common mastitis-causing pathogens are 

Staphylococcus aureus, E. coli, Mycoplasma spp., Streptococcus spp., and Pseudomonas spp. etc (10). A 

magnetic bead and antibiotic-capped gold nanocluster aptamer have been developed for detecting bacteria causing 

mastitis. SOMAmer (slow off-rate modified aptamer) has been designed to detect S. aureus. SOMAmers are 

ssDNA (<30mm) that contain pyrimidine residues and have long dissociation rates (11). SpA and Clf 

ASOMAmers are the selective aptamers for the detection of S. aureus. ELONA (Enzyme-Linked Oligo 

Nucleotide Assay) is used to detect the protein A-binding aptamer PA#2/8 in S. aureus (12). 

Conclusion 

Aptamers are gaining prominence in research laboratories due to their versatility in several medical applications, 

including drug efficiency, disease diagnosis, and bacterial detection. The techniques developed from SELEX 

innovatively pave the way for detection, diagnosis, and treatment approaches that serve as an alternative to 

traditional antibody-based detection systems. Due to its potential benefits, it is used as a novel biosensor in 

imaging and detecting bacteria. It is crucial to optimize the ongoing research on the aptamers and prioritize their 

development to bind specific targets. Therefore, the aptamer-based biosensors discussed in this article contribute 

comprehensive insights into bacterial disease diagnosis. 
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1. Introduction 

sian giant hornet, Vespa mandarinia Smith (Insecta: 

Hymenoptera: Vespidae) holds the title for being the worldôs 

largest hornet. Commonly referred to as the Asian giant 

hornet, Vespa mandariniaôs unrivaled size and distinctive markings 

make it easily distinguishable from other Asian hornet species 

(Figure 1). This waspôs sting can be life-threatening to humans and 

it can decimate a number of insect colonies, most notably wild and 

managed honey bees (Matsuura and Sakagami 1973). Asian giant 

hornet is native to Japan and can also be found established outside 

of its native range in several countries in Asia, in both temperate and 

tropical climates.  

2. Distribution:  

Asian giant hornet is native to temperate and tropical eastern and 

south-eastern parts of Asia including Thailand, China, Nepal, Russia, and its native Japan. Currently, this species 

is not established in western Europe, but sporadic records of its occurrence have been reported in several countries 

(Pest Tracker 2017). These hornets prefer to nest in temperate regions, including mountainous areas, but can also 

be found in some and throughout the Himalayas, parts of the Russian Far East and North Japan (Matsuura and 

Sakagami 1973). A colony of Asian giant hornet was discovered in September 2019 in British Columbia, Canada. 

This was the first colony found in North America. In the United States, the first appearance of this hornet was 

reported in the early Fall 2019. The first specimen was collected in December 2019 in Blaine, Washington. 

Regular monitoring and trapping efforts in Washington will be conducted to note any further occurrences and risk 

of distribution.   

3. Description  

Vespa mandarinia is the largest hornet species in the world.  Adult 

workers body length is from 25 to 40 mm and queens can exceed 45 

mm.  Asian giant hornet individuals are large and robust wasps with 

several distinctive features that distinguish them from other similar 

species. There are 23 species of hornets known so far, of which 15 are 

found in India. The head is wider than other Asian hornet species, 

specifically above the mandibles and between the eyes. The front of 

the face above the mandibles (the clypeus) has a deeply scalloped 

edge, rather than being evenly rounded. The cheeks (genae) are 

pronounced on both sides of the head, making the head appear 

noticeably wider in full face view (Figure 2). The genae house the 

muscles needed to power the large mandibles that play a vital part in 

the ability of Vespa mandarinia to overpower prey (Matsuura and Sakagami 1973). Adult workers are often 

slightly shorter than 5.08 cm (2 inches) in length whereas adult queens are close to 5.08 cm (2 inches) (Figure 3). 
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Adults have an overall matte orange-yellow colored head (Figure 1). Banding on the abdomen is yellow and 

brown, with the last segment uniformly yellow (Figure 3). 

The head, thorax and abdomen are stout and have 

varying densities of setae (hairs). In addition to compound 

eyes, these hornets, like other Hymenoptera, have ocelli (the 

three light sensing organs between the eyes). The possession 

of the stinger distinguishes female reproductives (queen) and 

non-reproductive workers from the stingless males. The stinger 

is smooth and nearly a centimeter in length. As is characteristic 

of all Hymenoptera, this hornet has two pairs of wings with the 

forewing surpassing the body length of 5 cm (2 inches) (Figure 

3). 

4. Life Cycle and Biology of Asian giant hornet 

All  Asian giant hornet colonies are established in the spring by 

mated queens after they have emerged from diapause (period of postponed development). These queens feed on 

tree sap for energy and first scout for a proper space to start a colony. Once a queen has selected an adequate 

location, often in a cavity or hollow area near the roots of trees, she begins constructing the comb from woody 

materials gathered while foraging. These fibers are then manipulated into cells and surrounding comb with her 

mandibles. To accommodate the growing colony, these hornets will excavate additional space by removing balls 

of soil with their mandibles. 

The queen is solely responsible for the development and safeguarding of the colony. She continues to 

provide food and protection to her brood until workers begin to emerge. After worker emergence, the workers 

primarily take over these duties while the queen is dedicated to egg laying in the 1000 or more cells of its typically 

large nest. 

Larval Asian giant hornet develop through five larval instars (stages), during which time they are fed either 

bits of prey tissue or tree sap. After completing larval development, each individual pupates within the covered 

cell and remains in a cocoon for nearly 18 days. The colony size ranges greatly from 4 to 12 comb panels and as 

many as 3000 distinct cells (Matsuura and Yamane 1990). Each comb lies mostly horizontal, conforming to the 

available space. The nest cover is often unfinished and consequently the last comb located at the bottom of the 

nest structure is exposed. These brood cells can vary slightly in depth and width depending on whether they were 

constructed by the queen or workers. Worker cells have an average diameter of approximately 11 mm while both 

queen and male cells are 14 mm in diameter. The depth of these cells ranges from approximately 33 mm for 

workers to 42 mm for queens (Matsuura and Sakagami 1973). 

Colonies grow during summer and into fall until a brood of reproductive females (new queens or gynes) 

and male hornets emerge around the end of October. These male hornets leave the nest and will wait outside nest 

entrances to mate with new queens emerging from nests. Once the new queens mate, typically with only one 

male, they begin to search for an ideal overwintering site in the soil where they will remain for nearly seven 

months before starting their own colonies in the spring (Takahashi et al. 2004). In late fall, around mid-November, 

founding queens die, and the original colony quickly weakens as workers die off and are not replaced. 

5. Predatory Strategies by Asian giant hornet 

Asian giant hornet workers have a more extensive foraging 

range than other hornet species.They tend to attack prey 

located within two kilometers from the nest but have been 

noted to travel as far as eight kilometers in search of 

food.These hornets are very assertive when competing for 

resources during the spring months.For example, Vespa 

mandarinia nestmates will congregate around the sap supply 

on a tree and prevent other hornet species from feeding. 

Insect prey is a vital source of protein for the growing larvae 

Figure 3. Asian giant hornet female adult 

length 

Figure 4. Asian giant hornet processing its 

honey bee prey capture. 
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in the nest and Vespa mandarinia most often preys on large beetle species. If accessible, this hornet also preys on 

honey bees and other wasps among other insects. 

Asian giant hornet utilizes a pair of attack strategies to 

hunt other social insects. For example, the lone hunting mode 

involves a single hornet worker capturing one honey bee at a 

time outside the beehive entrance. The hornet kills the bee by 

detaching the head from the rest of the body at the thorax 

(Figure 4), then chews it into a gummy paste for transportation 

back to the nest where it is fed to larvae. Hornets take bees from 

multiple colonies rather than concentrating on one specific 

colony. This mode of hunting can inflict minor or major damage 

to the colonies depending upon the honey bee species, where 

multiple species exist in its native range. Similarly, another 

invasive wasp species Vespa velutina attacks honey bee 

colonies in this way, weakening about 30% of honey bee hives. 

The most famous mode of predation by this hornet, often referred to as a slaughter, it is extremely damaging to 

the prey colony. 

The slaughter strategy involves groups of 10 to 20 or more Asian giant hornet nestmates staging a 

coordinated attack on a single colony by ripping multiple guard bees apart (typically at the head) with their 

mandibles until no individuals remain to defend the nest entrance (Figure 3). An entire honey bee colony of about 

30,000 individuals can be destroyed in several hours with the remains of those workers being left in and around 

the hive.If there are still survivors come nightfall, the hornets will retire to their nest and reappear the next morning 

to continue their attack until occupation is complete. Once the majority of the bee workers are destroyed and 

unable to defend the nest, the hornets retrieve the bee larvae and pupae to feed the nest larvae. These types of 

invasions typically occur in the late summer months when the hornet colonies have produced many workers 

(Matsuura and Sakagami 1973). 

European honey bees, Apis mellifera, are practically defenseless against this predator as they have not 

evolved strategies to defend their colonies. Honey bee stings are ineffective at deterring the hornet as Vespa 

mandariniaôs robust cuticle is not susceptible to these stings. Asian honey bees, Apis cerana, have evolved a 

stronger group tactical technique because of their historical co-existence with Vespa mandarinia. The bees 

communicate to each other to begin surrounding (or ñballingò) the hornet in order to raise their group temperature 

to approximately 46°C (Figure 5), which is high enough to kill the hornet but not kill themselves  

The Asian giant hornets primarily feed on larger insects, other eusocial insects, tree sap, and honey bees. 

However, honey bees are easy targets. The worker hornets wait at the hive entrance, capture the foraging bees, 

cut apart their head and abdomen and carry the nutritious thoracic region of the bees to their nest for mass 

provisioning of their broods. Usually, one hornet can hunt up to 40-60 bees in its hunting phase and 120-150 bees 

in its slaughtering phase. If the bee colony is weak, the hornets enter the hive, collect grubs, pupa and honey from 

the hive and abandon the empty and weak colony. 

6. Economic Importance  

Management of Asian giant hornet is quite difficult because of the stinging risk and lack of accessibility to the 

nests. In the past, Japanese inhabitants have used physical elimination as well as chemicals to kill and 

reduce Asian giant hornet colonies, though they are difficult to locate and kill below ground. Insecticides such as 

ready-to-use aerosols and concentrates are utilized by the U.S. Department of Defense in efforts to control other 

species of oriental hornets. Some beekeepers have taken to using mechanical devices including specially designed 

screening to assist with defending and protecting the bees at the hive entrances. While there are homemade devices 

used by some beekeepers in Europe, there are also commercial products such as false bottom boards that trap 

hornets attempting to invade managed honey bee hives. 

Sustained monitoring efforts should be employed for early detection of Vespa mandarinia in a region and 

evaluation of its potential establishment. This species has the potential to negatively impact human health and 

honey bee colonies, particularly managed Apis mellifera (Matsuura and Sakagami 1973). As honey bees play a 

Figure 5. Asian honey bees, Apis cerana, 

defensively ñballingò a single Asian giant hornet 

http://entnemdept.ufl.edu/creatures/MISC/BEES/euro_honey_bee.htm
https://entnemdept.ifas.ufl.edu/creatures/misc/bees/Apis_cerana.htm
http://entnemdept.ufl.edu/creatures/MISC/BEES/euro_honey_bee.htm
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significant role in the pollination of crops, establishment of Asian giant hornet in the United States could have a 

severe impact on agriculture and the economy as well as on human health. Continuous monitoring and subsequent 

elimination of any discovered colonies is paramount to prevent Asian giant hornet establishment 

8. Conclusion 

The Asian giant hornet has emerged as one of the most hazardous enemies of honey bees in recent years, and 

producers are facing a massive economic problem as a result of direct colony loss, reduced honey supply, and 

high labor costs for manual hornet striking. farmers to reduce the menace of the hornets and improve the economic 

yield of honey. Moreover, further modifications in the trap design, refining of the bait materials, and making the 

bait more attractive to the hornets can pave a path for a future line of work. 
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Introduction  

he rapid and worldwide flow of information in the form of news, the development of the internet and social 

media as major channels for communication made this era to be known as Information Age. Journalism has 

long been regarded as a powerful instrument of change and a critical voice in shaping the nation's narrative. From 

its role in the freedom struggle to its impact on contemporary society, journalism plays a pivotal role in India's 

socio-political landscape. Journalism is the backbone of India's democracy, upholding the principles of free 

speech and expression enshrined in the Constitution and Journalists play a vital role in informing citizens about 

government policies, political developments, and societal issues. Disseminating information and knowledge to 

the public. (https://www.gkftii.com/blog/importance-of-journalism.html) 

 Journalism has taken many forms through the evolution of media. One of the ongoing eras for Journalism 

is Digital Journalism, which stems from its capacity to provide real-time reporting, which enables information to 

be made unprecedentedly quickly and effectively available to a global audience. According to Jan Van 

Dercrabben, Online journalism can be defined as gathering information, reporting the of facts produced, processed 

and distributed via internet technology and publish in cyber spaceò. 

Dishant (2020) studied that majority (90.68%) of the KVK scientists used WhatsApp for seeking and 

dissemination of information, followed by Facebook (76.40%). Similar trend was observed with respect to usage 

of social media for transfer of technology, in the order of WhatsApp (91.93%), followed by Facebook (52.17%) 

and YouTube (45.34%). Evidently, WhatsApp stood first among the various purposes for which social media was 

used by KVK scientists. The other two social media platforms used effectively by the majority of the scientists 

for all the purposes mentioned in the study were Facebook and YouTube. Svenja and Julia (2023) inferred that 

59 per cent of the statements were pro followed by contra (23.40 %) and neutral (17.60 %) with respect to 

agriculture articles selected for the study. Majority of pro statements used regarding advantages of digitalization 

of agriculture were work facilitation (10.20 %), reduced use of fertilizers and plant protection (8.90 %) and more 

environmental protection and sustainability (8.30 %). Statements like insufficient network coverage (3.70 %), 

great power of providers (2.90 %) and digitalization transforms agriculture (7.90 %) were contra and neutral 

statements, respectively. 

Role of Digital Journalism in Agriculture  

Digital Journalism has also taken Agriculture in its whirl and made agriculture information handier and easily 

accessible to farmer and other stakeholders. The use of digital journalism in agriculture can have significant 

impacts on productivity, sustainability, and community engagement. 

× Dissemination of Agricultural News: Digital platforms offer immediate access to agricultural news, market 

trends, and policy changes, enabling farmers and agribusinesses to make informed decisions quickly 

× Community Engagement: Digital journalism can highlight stories from within the farming community, 

showcasing successes, challenges, and innovative solutions. This storytelling aspect can foster a sense of 

community and shared learning among farmers and rural stakeholders 

× Innovation and Technology Adoption: Stories and reports on the latest agricultural technologies, such as 

precision agriculture, biotechnology, and smart farming solutions, can encourage farmers to adopt new 

practices that increase efficiency and productivity 

× Policy Advocacy and Awareness: Reporting on agricultural policies, subsidies, and regulations can inform 

and mobilize stakeholders to advocate for policies that support sustainable and profitable farming practices 

× Crisis Communication and Management: In times of agricultural crises, such as pest outbreaks, natural 

disasters, or disease epidemics, digital journalism can provide critical information and guidance to affected 

communities swiftly 
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× Education and Training: Through articles, blogs, and videos, digital journalism can provide farmers with 

educational content on best practices, new technologies, sustainable farming techniques, and crop 

management strategies 

× Weather and Climate Information: Real-time weather updates and climate forecasts are crucial for 

agricultural planning and risk management. Digital journalism platforms often integrate weather data to help 

farmers make better-informed decisions about planting, irrigation, and harvesting. 

× Market Access and Price Information: Digital journalism platforms can offer farmers access to current 

market prices for crops and livestock, helping them decide when to sell their products and at what price, thus 

maximizing their profits 

× International and Cross-border Information Sharing: Digital journalism transcends geographical 

boundaries, enabling the exchange of agricultural knowledge, practices, and innovations across different 

regions and countries 

× Research and Development: Coverage of the latest research findings and development projects in 

agriculture can facilitate the transfer of knowledge from researchers to practitioners, promoting the adoption 

of evidence-based practices 

Role of Extension Professional in Digital Journalism 

Extension Professionals play a crucial role in bridging gap between agricultural researchers and farmers. They are 

often at forefront to introduce new technologies, practices and products.  Along with the dissemination of 

knowledge, they empower farmers with information and tools needed in a rapidly changing world.  

i. Determining what audience need: Identifying the critical information, guidelines and resources according to 

the farmers need. 

ii. Identifying credible content to share: Transferring the research data into understandable and actionable 

information from credible sources so that it is relevant to conditions of farmers. 

iii. Recognizing the platforms audience used by the audience/ farmers and which kind of message is 

comfortable and suitable for which outlet is one of the important roles of extension professional. 

iv. Establishing goals and strategies appropriate to selected platforms: Deciding the kind or type of data to 

be disseminated to which farmers through multiple outlets 

v. Experimenting and Mastering use of platforms for engagement: Conducting webinars, workshops, training 

sessions to disseminate the information to different regions. 

vi. Crafting a message for multiple outlets: Contributing in the form of written articles producing videos and 

other forms for practical advice for farmers 

Digital news platforms avenue to receive feedback directly from farmers and help tailoring extension activities to 

better meeting of farmer need. 

Advantages and Disadvantages of Digital Journalism 

Digital platforms allow news to be accessible to a global audience, breaking geographical barriers and enabling 

instant access to information. Digital platforms can reduce the costs associated with printing and distribution, 

allowing for resources to be allocated to investigative reporting and coverage. The use of data in storytelling and 

the availability of analytics allow journalists to uncover stories hidden in data and understand audience behavior 

better. 

The sheer volume of content available online can overwhelm readers and make it difficult to distinguish 

important news from trivial information. The pressure to publish quickly and the emphasis on quantity over 

quality can lead to superficial reporting, with less investigative depth and thoroughness. The proliferation of 

sources and the challenge in verifying information can erode trust in media, as audiences find it difficult to discern 

credible journalism from biased or false information. 

Examples for Digital platform in Agricultural Journalism  

Krishi 24/7: 

The first-ever AI-powered solution for automated agricultural news monitoring and analysis, with support 

from Google.org. This innovative system was created through a collaborative effort between the DA&FW, the 

Wadhwani Institute for Artificial Intelligence, and received support from Google.  The tool scans news articles 

in multiple languages and translates them into English. It extracts essential information from news articles, such 

http://google.org/
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as headline, crop name, event type, date, location, severity, summary, and source link, ensuring that the ministry 

receives timely updates on relevant events published on the web.  

Krishi Jagran: 

The Krishi Jagran app is designed to serve the 

agricultural community of India by providing timely 

and relevant information, resources, and services 

directly through a mobile platform. This app is an 

extension of the larger Krishi Jagran initiative, which 

includes a popular agriculture magazine published in 

multiple languages across India. 

Conclusion 

Digital journalism stands as a transformative force in 

the dissemination of news and information, adapting to 

and driving changes in the way society communicates 

and engages with the world. It increases the reach and 

influence of journalism by utilizing the power of the 

internet and digital technologies to provide real-time, 

interactive and multimedia-rich information. Despite 

facing challenges, many forms of journalism are used 

by innumerable organizations in order to address 

problems faced by the farming community and to 

provide solutions.  Exploration and evolution of digital 

journalism is a testament to the adaptability and resilience 

in the field of agriculture. 
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Introduction  

he world has always facing the biggest challenge in supplying food for the increasing population. Today, 

that challenge is sharper than ever. The global population has crossed 8 billion and is expected to reach 

nearly 10 billion by 2050. With two billion more mouths to feed, food demand will rise by almost 50 percent. For 

India, where agriculture sustains more than half of the population, this poses a critical question: how do we grow 

more food on shrinking farmland while also battling climate change, water shortages, and falling incomes? 

The answer lies in digital agriculture, the fusion of farming with modern information technologies. From 

satellites to sensors, from drones to mobile apps, digital tools are redefining what it means to be a farmer. They 

promise not only higher yields but also lower risks, fairer prices, and a healthier planet. 

Farming in India has always evolved with time. Traditionally, bullocks and wooden ploughs defined the 

earliest stage of agriculture. The Green Revolution brought machines, fertilizers, and pesticides, marking the next 

big leap. By the late 20th century, irrigation systems, automated machinery and scientific inputs shaped modern 

agriculture. Now, we stand at the threshold of smart farming powered by data and digital tools. The Internet of 

Things connects soil sensors and weather stations to farmersô phones. Artificial Intelligence predicts the right 

sowing time and detects plant diseases. Drones and robots reduce drudgery in spraying and harvesting. Big Data 

analytics turns countless pieces of information into useful advice for farmers. This journey reflects a shift from 

labor-intensive farming to knowledge-driven, precision-based agriculture. 

Despite progress, farming is still a gamble for millions. A national survey across 18 states revealed some 

stark concerns. Natural calamities like floods and droughts remain the top worry. Low productivity and declining 

soil health affect incomes. Lack of irrigation facilities makes farmers dependent on uncertain monsoons. Market 

volatility and low crop prices leave farmers in debt, while labour shortages increase costs during peak seasons. 

For small and marginal farmers, who make up nearly 86 percent of Indiaôs farming population, these challenges 

are especially crushing. 

Digital initiatives in Agriculture  

Smart mobile apps are now leading the way. Kisan Suvidha App provides instant updates on weather, market 

prices, soil health, and government schemes. Plantix uses AI to identify plant diseases from a photo, guiding 

farmers on treatment. Iffco Kisan gives personalized crop advice and mandi prices in 10 languages. Bharat Agri 

acts as a one-stop platform for crop management, pest alerts, and farming tips. 

Sensors in the soil are also making a difference. For example, Soilsens, a low-cost soil moisture sensor 

developed in India, has helped potato farmers in Gujarat save 22 percent water and boost yields by 20 percent. In 

Telangana, maize farmers recorded 10 percent higher output with sensor-based irrigation compared to traditional 

practices. Similarly, CultYvate, an agri-tech platform launched by entrepreneur Mallesh T., helps farmers monitor 

water use in crops like paddy. In some regions, farmers cut water usage by 40 percent while avoiding fungal 

diseases caused by over-irrigation. 

Remote sensing and drones are revolutionizing the way fields are managed. Drones equipped with cameras 

and sensors can monitor crop health, map fields, and spray pesticides more efficiently. In Tamil Nadu, a paddy 

farmer who switched from manual spraying to drone spraying cut pesticide costs by almost half while also 

reducing labor needs. Artificial Intelligence is also changing farm decisions. The Sowing App, developed by 
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ICRISAT and Microsoft, analyzes weather forecasts, soil data, and crop models to tell farmers the best time to 

sow seeds. Piloted in Andhra Pradesh, it has already improved yields for groundnut farmers. 

Government Support 

The Indian government is steadily pushing digital tools into the hands of farmers. The Digital Agriculture Mission 

2021ï2025 promotes AI, blockchain, drones, and IoT. The National e-Governance Plan in Agriculture uses 

modern technologies for decision-making. The Sub-Mission on Agricultural Mechanization offers grants for 

drones to Krishi Vigyan Kendras and universities. The India Digital Ecosystem of Agriculture framework aims 

to create a unified platform for farmer data and services. Schemes like PM-Kisan and the Kisan Credit Card 

ensure financial security and easy access to loans. By integrating technology into policies, the government is 

ensuring that even small farmers are not left behind in the digital revolution. 

Instances of Use 

Real change is best seen in the lives of farmers. In Tamil Nadu, a paddy farmer with 10 acres reduced pesticide 

costs from Rs.11,000 to Rs.6,000 by using drones, while also saving labor. In Karnataka, precision farming trials 

showed that pigeon pea and paddy yields rose significantly under scientific nutrient and irrigation management. 

In Canada, dairy farmers who adopted automatic milking systems reduced milking time by more than half while 

maintaining milk quality, offering lessons for Indiaôs dairy sector. In Bangalore, poultry farms with automated 

houses increased egg production and improved bird health compared to conventional rearing. These examples 

prove that digital agriculture is not theory but is practice with tangible results. 

Challenges 

For Indiaôs millions of smallholders, certain measures are critical for success. Technology must be affordable and 

pay back within one cropping season. Devices should be portable and easy to install across small or shifting plots. 

Renting and sharing models through Custom Hiring Centres can make equipment like drones and harvesters 

accessible. Farmers also need training and awareness to make the most of new tools. At the same time, concerns 

about data privacy and the digital divide must be addressed so that no farmer is excluded. 

Conclusion 

Digital agriculture is more than a trend, it is a necessity. As climate change intensifies and food demand rises, 

technology offers a lifeline. By reducing waste, improving efficiency and connecting farmers directly to markets, 

digital tools ensure farming as both profitable and sustainable. But perhaps its biggest promise is empowerment. 

When a farmer can predict rainfall, diagnose a crop disease, or negotiate better prices, they gain confidence and 

dignity. This empowerment is as important as the yield itself. 

The road ahead is not without hurdles like costs, connectivity gaps but also with resistance to change. Yet, 

the seeds of a digital revolution are already sprouting in Indiaôs fields. With the right support, digital agriculture 

can transform farming from a struggle for survival into a sustainable, thriving profession for the future. In short, 

digital agriculture is not just about gadgets, it is also about disseminating knowledge, power and hope to farmers.  
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Introduction:  

limate change is increasingly influencing human health, not only through extreme weather events and 

infectious diseases but also through its indirect effects on nutrition and micronutrient status, particularly 

vitamin D and vitamin B12. Vitamin D, a fat-soluble vitamin primarily synthesized in the skin upon exposure to 

ultraviolet B (UVB) radiation from sunlight, is especially vulnerable to climate-related changes. As global 

warming intensifies, we are witnessing more air pollution, urban smog, and reduced outdoor activity due to 

extreme heat, flooding, or poor air quality, all of which reduce sunlight exposure. This leads to decreased 

cutaneous production of vitamin D, increasing the risk of deficiency, particularly among urban populations, the 

elderly, people with darker skin, and children. Vitamin D deficiency has serious health consequences including 

bone demineralization (rickets and osteoporosis), weakened immune response, and an increased susceptibility to 

respiratory infections, which can be exacerbated during climate-driven disease outbreaks. These impacts are 

discussed in Understanding Nutrition and supported by clinical findings such emphasizes the widespread nature 

and risks of vitamin D deficiency in modern environments. 

Similarly, vitamin B12, a water-soluble vitamin essential for neurological function, red blood cell 

formation, and DNA synthesis, is indirectly affected by climate change due to its dependence on animal-based 

foods and soil microbes. B12 is produced by specific bacteria found in soil and in the guts of ruminant animals. 

Climate change threatens livestock systems through heat stress, water scarcity, and poor-quality forage, reducing 

the nutrient content of animal-derived foods like meat, milk, and eggs. At the same time, global advocacy for 

climate-friendly diets which are predominantly plant-based may inadvertently increase the prevalence of B12 

deficiency, especially among populations who do not use fortified foods or supplements. Since B12 is not 

naturally present in plant foods, individuals following vegetarian or vegan diets without supplementation are at a 

greater risk of anemia, cognitive decline, and nerve damage. Furthermore, food insecurity and crop failure 

common outcomes of climate change may limit access to both vitamin-rich animal foods and fortified options, 

worsening deficiency rates in vulnerable regions. 

Thus, both vitamins serve as critical markers of how climate change intersects with nutritional health, and 

their importance lies in the need for adaptive strategies such as public health policies promoting supplementation, 

food fortification, and sustainable yet nutrient-adequate diets. Monitoring and addressing vitamin D and B12 

deficiencies will be essential for climate-resilient health systems in the future. 

Understanding the Deficiencies 

Vitamin B12 is a water-soluble vitamin crucial for red blood cell formation, neurological function, and DNA 

synthesis. Since it is naturally found in animal-based foods, vegetarians and vegans are more vulnerable to its 

deficiency. 

Vitamin D , a fat-soluble vitamin, is essential for calcium absorption and bone health. It is primarily synthesized 

in the skin upon sun exposure, making it unique among vitamins. Dietary sources are relatively limited. 

Trends in India 

¶ Vitamin B12 Deficiency: 

o Studies indicate 50-70% prevalence in urban Indian adults. 

o High risk among vegetarians, pregnant women, elderly, and low-income groups. 

¶ Vitamin D Deficiency: 

o Estimated to affect 70ï90% of the Indian population. 

o Affects all age groupsðchildren, adolescents, adults, and especially women. 
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o Reduced sun exposure due to indoor lifestyles, air pollution, and clothing habits. 

Changes in Dietary Patterns: 

Changes in dietary patterns influenced by climate change have significant implications for micronutrient intake, 

particularly for vitamins D and B12. Climate change affects food systems by altering agricultural productivity, 

biodiversity, and food availability, which in turn impacts the nutritional quality of diets. According to the FAO 

(2018) and IPCC Special Reports, global warming, shifts in rainfall, and extreme weather events are leading to 

reduced access to diverse and nutrient-rich foods. This shift has resulted in a growing reliance on plant-based, 

processed, and shelf-stable foods, especially in urban settings. While this may help in reducing greenhouse gas 

emissions, it also increases the risk of deficiencies in nutrients primarily found in animal-based products, such as 

vitamin B12. 

 Vitamin B12 is found almost exclusively in animal-derived foodsðmeat, dairy, and eggs. As climate-

conscious dietary patterns push toward plant-based or vegetarian diets, populations are increasingly at risk for 

B12 deficiency, especially without proper supplementation. In The American Journal of Clinical Nutrition 

highlight that B12 deficiency can lead to megaloblastic anemia and irreversible neurological damage. 

Additionally, global livestock production may be affected by climate stress, which further threatens the 

availability of B12-rich foods. 

 Vitamin D, on the other hand, is unique in that it can be synthesized by the skin upon exposure to sunlight. 

However, changes in climate have influenced sun exposure patterns due to increased indoor lifestyles, 

urbanization, and atmospheric changes such as air pollution. These factors reduce the capacity for sufficient 

dermal synthesis of vitamin D. Moreover, dietary sources of vitamin D, like fatty fish, fortified dairy, and egg 

yolks, are becoming less accessible or consumed less frequently, especially among climate-conscious populations. 

Reduced sunlight exposure combined with limited dietary intake has contributed to widespread vitamin D 

deficiency, which is associated with bone disorders like rickets and osteoporosis, as well as impaired immune 

function. 

Why deficiency occurs 

Deficiencies in vitamin D and vitamin B12 are increasingly being linked to climate change through their effects 

on environmental exposure, agriculture, and dietary patterns. Vitamin D deficiency is mainly due to reduced skin 

synthesis caused by lower exposure to ultraviolet B (UVB) rays from sunlight. Climate change contributes to this 

reduction through increased air pollution, which blocks UVB radiation, as well as rising temperatures that 

encourage people to stay indoors or wear protective clothing. These behavioral adaptations limit sun exposure, 

particularly in urban areas. 

 Vitamin B12 deficiency, on the other hand, is closely linked to disruptions in food systems caused by 

climate change. B12 is found naturally only in animal-based foods, and climate-induced stressðsuch as drought, 

heatwaves, and altered rainfallðnegatively affects livestock health, productivity, and the nutrient content of 

animal products. how climate variability threatens the stability of livestock-based food systems. Moreover, due 

to increasing environmental and ethical concerns, many populations are shifting toward plant-based diets, which 

are often low in B12 unless fortified.  

Causative Factors: 

Climate change contributes to vitamin B12 and vitamin D deficiencies through several interconnected causative 

factors related to environmental, agricultural, and behavioral changes. These micronutrients are vulnerable to 

climate-induced shifts in food production, dietary habits, and lifestyle patterns.  

 For vitamin B12, which is naturally found in animal-source foods such as meat, dairy, and eggs, climate 

change indirectly affects its availability through its impact on livestock systems. Rising temperatures, increased 

frequency of droughts, and reduced water resources stress animal agriculture, reducing productivity and 

increasing the cost of animal-derived products. This has led to a dietary transition in many regions toward more 

plant-based diets, either for economic reasons or environmental sustainability. While beneficial for lowering 

greenhouse gas emissions, this dietary trend reduces B12 intake since plants do not provide this vitamin. It 

emphasizes that populations following vegetarian or vegan diets without supplementation are at increased risk for 

B12 deficiency, leading to anemia and neurological impairments. 


