
 

  

Innovative  

Agriculture  

October 2025 

A Monthly Magazine for  

Agriculture and Allied Sciences 

ISSN: 3048-989X 

16 October 

www.innovativeagriculture.in 



 

 

 

 

 
Volume-01, Issue-12 OCTOBER 2025 

  

  

Editor-In-Chief  

Dr. Anoop K. Rathore 

INNOVATIVE AGRICULTURE 

A MONTHLY MAGAZINE  

ISSN No.: 3048 ï 989X  

Frequency: Monthly  

Month: October 2025  

Volume: 01, Issue 12 

Associate Editors  

Dr. P.C. Rout Dr. R.K. Raman 

Dr. Vikas Chandra 

Dr. Sonam Singh Dr. B. Sampath Kumar  

Dr. Sunil Narbaria 

Assistant Editors 

Founder Editor 

Mrs. Rituja Jain 



 

 

 

 

 
Volume-01, Issue-12 OCTOBER 2025 

Content 
S.No. Title Page No. 
1.  Cisgenics and Intragenics: Natural Genes, Novel Solutions 1 
2.  Geriatric Food: Old Age People Food 5 
3.  Mapping Tribal Turmeric Farmer Producer Organizations in Andhra Pradesh: Action 

Plan and Institutional Interventions 
13 

4.  HUMAN -A FACTOR IN CLIMATE CHANGE  17 
5.  Innovative Approaches for Development of Farmers-Friendly Fodder Densification, 

Preservation and Quality Improvement Technologies 
18 

6.  Conservation Agriculture 23 
7.  Mechanisms of Sperm Competition and Allocation Trade-Offs in Insects: Strategies 

Enhancing Reproductive Success 
26 

8.  Locust: Biology, Behavior and Management 31 
9.  TILLING and Eco-TILLING: Revolutionary Technologies for Plant Functional 

Genomics and Crop Improvement 
34 

10.  Organic Amendments: The Hidden Power Reviving Soil Health 37 
11.  PM-Kisan Samman Nidhi: Financial Empowerment for Farmers 40 
12.  National Nutrition: Promoting Health through Balanced Diet 42 
13.  Nanoparticles in the Soil-plant System: Tiny Helpers or Hidden Dangers? 44 
14.  USE OF PLANT AND FRUIT -BASED INGREDIENTS AS AROMATASE 

INHIBITORS FOR ALL MALE PRODUCTION IN AQUACULTURE  
47 

15.  Sustainable Aquaculture Practices for Rural Development and Livelihood Security 52 
16.  Genetically Engineered Crops for Sustainably Enhanced Food Production Systems 56 
17.  Applications of Sensors in Aquaculture for Disease Prevention and Biosecurity 

Management 
63 

18.  Revolutionizing Rural Finance: The Synergy of Fintech and Banking in India 67 
19.  The Indispensable Strand: Unpacking the Multifaceted Benefits of Fiber Consumption 73 
20.  Picea smithiana (West Himalayan Spruce): A Majestic Conifer of the Western 

Himalayas 
78 

21.  Price Volatility in Agricultural Markets: Causes, Impacts, and Solutions 81 
22.  The Blood Berry-The Anti-Hemorrhagic Potential of Karonda 87 
23.  Back to Our Roots: Therapeutical potential Indiaôs Traditional Rice Varieties 89 
24.  Shining Opportunities Beneath the Water ï The Rise of Pearl Farming 92 
25.  Microplastics: Emerging Pollutants in Aquatic Ecosystems 95 
26.  Liquid Organic Manures: Natureôs Nutrient Boost for Sustainable Farming 100 
27.  Beyond Fertilizers: Biochar-Enriched Soils for Climate-Ready Farming 103 
28.  e-NAM 2.0: Expanding Indiaôs Digital Agri-Market to 247 Commodities 

A Leap Toward One Nation, One Market, One Future 
107 

29.  Brackish Water Irrigation in Arid and Semi -Arid Regions: Impacts, Management, and 

Sustainable Practices Indiaôs Golden Grain and Hidden Health Risk 
111 

30.  Reviving ancient traditions of farming for a greener and sustainable future 114 
31.  NATUREôS BIOINDICATOR BRIGADE: INSECTS AS ENVIRONMENTAL 

MONITORS  
117 

32.  HARVESTING CARBON: SUSTAINABLE FARMING SOLUTIONS FOR ARID 

REGIONS 
121 

33.  KCC Empowers the Rural Economy 124 
34.  Role of Cytoplasmic Male Sterility in Hybrid Seed Production 127 
35.  Speed Breeding Exploration in Rice 131 
36.  Womenôs Participation and Empowerment in Agrotourism 135 
37.  Amaranthus: Finding the Forgotten Grain 139 
38.  Role of NANO DAP for increasing fertilizer use efficiency 141 
39.  ñResidue to Resource: Pathways for Sustainable Agriculture in Balodabazar Districtò 143 
40.  FROM FARM TO FORK: STATUS, CONSTRAINTS, AND SOLUTIONS IN 

VEGETABLE TRANSPORT  
147 

41.  Biotechnological approaches for enhancing salinity tolerance in rice 153 
42.  IDEOTYPE CONCEPT IN CROPS 156 



 

 

 

 

 
Volume-01, Issue-12 OCTOBER 2025 

43.  THE ROLE OF LYOPHILIZATION IN MODERN FOOD PRESERVATION: 

TECHNIQUES AND BENEFITS  
161 

44.  Recently Recognized Indigenous Livestock Breeds of India 165 
45.  Soil Organic Carbon Loss in Tropical Agroecosystems: Drivers, Impacts, and 

Mitigation Strategies 
168 

46.  Functional Role of Soil Enzymes in Nutrient Transportation and Soil Fertility 

Maintenance 
174 

47.  Optimizing Water Use Efficiency in Integrated AgricultureïAquaculture Systems: A 

Comparative Analysis of Irrigation Practices 
180 

48.  RiceïFish Farming Systems: Assessing Economic Viability, Ecological Benefits, and 

Operational Challenges 
186 

49.  Sustainable Integration of Aquaculture and Agriculture: Enhancing Food Security and 

Resource Efficiency 
192 

50.  Remote Sensing and GIS-Based Soil Texture Mapping for Precision Land Management 198 
51.  Utilizing Agricultural Waste for Sustainable Aquafeed Production: Innovations Toward 

a Circular Bioeconomy 
204 

52.  Major Pests and Diseases Affecting Rabi Castor: Identification and Management 210 
53.  Integrating AI and ML to Enhance Productivity and Sustainability in Precision 

Agriculture  
213 

54.  Development of Milking Systems and its Impact on Milk Quality 215 
55.  FROM BLOSSOM TO BARREN: HOW MANGO HOPPERS ENDANGER FRUIT 

DEVELOPMENT  
221 

56.  Procurement to Prosperity: A Success Story of Gram Vishwas Farmers Producer 

Organization 
226 

57.  Hydrogels and Their Applications in Agriculture  233 
58.  Sea Ranching in India: Practices, Progress, and Prospects for Sustainable Fisheries 237 
59.  CELLULAR AGRICULTURE: THE FUTURE OF THE FOOD  241 
60.  Precision IoT-Enabled Laser Sensor Device for Depth Measurement in Drone Spray 

Testing with a Patternator 
249 

61.  Alternative Protein Sources and Agri food Innovations 256 
62.  Morden Agriculture Cultivation Techniques, Objective, Types of Modern agriculture 258 
63.  Understanding Ant Behavior After Rainfall  260 
64.  Eat Variety of Foods to Ensure a Balanced Diet 265 
65.  Avoid Overeating to Prevent Overweight and Obesity 273 
66.  Pesticide Pollution and its Impact on Aquatic Biodiversity: A Review 280 
67.  Microbial Bio -control: Mechanisms and Applications in Plant Disease Management 292 
68.  The Golden Crop: How Mustard is Revolutionizing 295 

 

  



 

Page | 1  
 

 

 
Volume-01, Issue-12 OCTOBER 2025 

Abstract 

For decades, the debate around genetically modified (GM) crops has been polarized, balancing their potential for 

improving food security against concerns about foreign genes and environmental impact. However, a new wave 

of genetic technologies is emerging that could bridge this divide. Cisgenesis and intragenesis are innovative plant 

breeding techniques that, unlike traditional transgenesis, use only genetic material from the plant species itself or 

from closely related, sexually compatible species. This article explores how these methods offer a more precise 

and natural approach to crop improvement. By transferring genes complete with their native regulatory elements 

(cisgenesis) or creating new, optimized combinations of genes and promoters from the same gene pool 

(intragenesis), breeders can develop crops with desirable traits such as disease resistance and improved nutritional 

quality, without the "linkage drag" of conventional breeding and without introducing foreign DNA. We delve into 

the science behind these techniques, showcase their successful application in crops like apples, potatoes and 

barley and discuss the ongoing regulatory and public perception challenges. As the global population grows and 

climate change intensifies, cisgenics and intragenics present a promising, publicly palatable tool to accelerate the 

development of sustainable and resilient crops. 

Keywords: Cisgenics, Intragenics, Crop Improvement, GMO, Sustainable Agriculture, Disease Resistance, Food 

Security, Plant Breeding. 

In troduction  

rop improvement has historically relied on selective breeding, wherein superior plants were crossed over 

successive generations to enhance yield, quality and resilience. Although effective, this approach is 

inherently slow and often requires more than a decade to develop a new variety. The advent of genetic engineering 

in the late 20th century marked a significant milestone, enabling the direct introduction of genes across species 

barriers. Transgenesis, which involves the incorporation of genes from unrelated organisms such as bacteria into 

plants, has facilitated the development of crops with resistance to pests and herbicides, thereby contributing to 

substantial yield gains (Vasudevan et al., 2023). 

Despite these benefits, the deployment of transgenic crops has been accompanied by considerable 

controversy. Public concerns regarding ecological safety, potential health risks and the perception of ñunnaturalò 

inter-kingdom gene transfer have restricted their acceptance, particularly in Europe and several other regions 

(Daye et al., 2023). This situation has created a critical challenge for agricultural biotechnology: achieving rapid 

and precise crop improvement while maintaining public trust and navigating stringent regulatory frameworks. 

To address these limitations, emerging approaches such as cisgenesis and intragenesis have been proposed. 

Both techniques utilize only genetic material derived from the cropôs own gene pool or sexually compatible 

species, thereby aligning more closely with conventional breeding principles. For instance, the transfer of a scab-

resistance gene from a wild apple genotype into a commercial cultivar like óGalaô can be accomplished directly 

through cisgenesis, without the extensive backcrossing required in traditional breeding. This strategy not only 

preserves the desirable genetic background of elite cultivars but also accelerates the breeding process, reducing 

timelines from decades to a few years (Vanblaere et al., 2011). Consequently, cisgenesis and intragenesis 

represent promising alternatives to transgenesis, offering both precision and improved societal acceptance in the 

development of next-generation crop varieties. 

The Science Simplified: Cisgenesis vs. Intragenesis 

At its core, both cisgenesis and intragenesis are about genetic precision using native DNA. However, a key 

distinction lies in how they assemble the genetic components. 

C 

Cisgenics and Intragenics: Natural Genes, Novel 

Solutions 

A. Ajay Raja 

Research Scholar, Department of Vegetable Science, Horticultural College and Research Institute, 

TNAU, Coimbatore, Tamil Nadu, India - 641 003 
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Cisgenesis is the cut-and-paste method. It involves transferring a natural gene, including its promoter (the "on" 

switch), introns and terminator (the "off" switch) intact from a sexually compatible donor plant (like a wild 

relative) into a cultivated variety. The resulting cisgenic plant is genetically indistinguishable from one that could 

theoretically be produced through conventional breeding, just much faster and without linkage drag (Schouten et 

al., 2006). Think of it as moving a complete, pre-assembled instruction manual from one book to another within 

the same library. 

Intragenesis is the cut, shuffle and paste method. It also uses genetic elements from the same or closely related 

species but allows scientists to create new combinations. For example, a gene for disease resistance could be 

paired with a strong, tissue-specific promoter from a different native gene to ensure the resistance is highly active 

in the plant's leaves (Rommens, 2004). This flexibility allows for more nuanced control, such as enhancing a trait 

(overexpression) or silencing an undesirable one. Intragenesis can even use gene fragments to turn off specific 

genes, a process known as silencing. 

Key differences between Cisgenesis and Transgenesis. 

Feature Cisgenesis Intragenesis 

Gene of Interest 
Complete, intact copy of a natural 

gene. 

Can be a complete gene or a fragment, 

in sense or anti-sense orientation. 

Regulatory Elements 
The gene's native promoter and 

terminator. 

New combinations; a promoter from 

one gene can be linked to the coding 

sequence of another. 

Key Concept 
Faithful reconstruction of a natural 

allele. 

In vitro recombination and 

optimization of genetic elements from 

the same gene pool. 

A crucial technological advancement in both approaches is the elimination of selectable marker genes (often 

antibiotic resistance genes from bacteria), which are used in the lab to identify successfully transformed plants 

but are undesirable in the final product (Fig. 1). Techniques like the Cre-lox system allow scientists to remove 

these marker genes after they have served their purpose, leaving behind a "clean" plant with only the desired 

cisgenic or intragenic DNA (Zuo et al., 2001). 

 
Fig. 1. Approaches to generate cisgenic and intragenic crops (Limera et al., 2017) 

Success Stories from the Orchard to the Field 

The potential of these techniques is not merely theoretical. They have been successfully demonstrated in several 

important crops, offering tangible solutions to agricultural problems. 
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1. The Scab-Resistant Apple: Apples are highly susceptible to apple scab, a devastating fungal disease. A wild 

apple, Malus floribunda, possesses a natural resistance gene (Rvi6). Using cisgenesis, scientists transferred this 

entire gene into the popular 'Gala' apple. The resulting cisgenic apples showed strong resistance to scab in both 

greenhouse and field trials, without the decades of breeding and the poor fruit quality traits that often come from 

the wild relative (Vanblaere et al., 2011). Similarly, intragenic apples were created by driving the same Rvi6 gene 

with a promoter from a different plant gene, also proving effective. 

2. The Healthier, Non-Browning Potato: Potatoes are prone to bruising and enzymatic browning, leading to 

waste and undesirable black spots on chips and fries. Furthermore, when fried at high temperatures, potatoes can 

produce acrylamide, a potential carcinogen. Using intragenesis, researchers silenced specific potato genes: 

¶ Silencing Polyphenol Oxidase (PPO) genes reduced browning. 

¶ Silencing Asparagine Synthetase genes reduced the accumulation of asparagine, an amino acid that 

forms acrylamide during frying. 

The result was an intragenic potato line that produced up to 70% less acrylamide when fried, addressing a 

significant consumer health concern while improving product quality (Chawla et al., 2012). 

3. The Environment-Friendly Barley:  A major environmental issue with livestock farming is water pollution 

from manure. A significant portion of the phosphorus in animal feed, such as barley, is locked up in a compound 

called phytate and passes undigested through the animal. Researchers used cisgenesis to overexpress a native 

barley phytase enzyme (HvPAPhy_a) in the grain. This enzyme breaks down phytate, making the phosphorus 

available to the animal. This means less phosphorus is excreted, reducing algal blooms and eutrophication in 

waterways, while also improving the animal's nutrition (Holme et al., 2013). 

Other examples include cisgenic durum wheat with improved baking quality, intragenic lucerne (alfalfa) with 

lower lignin for better animal feed and poplar trees with modified growth rates and wood properties for more 

efficient biomass production. 

Advantages, Concerns and the Regulatory Maze 

¶ Speed and Precision: Cisgenesis/intragenesis can introduce a specific trait into a high-quality elite 

cultivar in a single generation, bypassing 15-20 years of backcrossing. 

¶ No Linkage Drag: Only the gene of interest is transferred, leaving behind undesirable genes linked to 

it in the donor plant. 

¶ Expanding the Gene Pool: They allow breeders to tap into the vast reservoir of beneficial genes in wild 

relatives without the associated drawbacks of traditional crossing. 

¶ Public Acceptance: Initial studies and surveys suggest that consumers view cisgenic and intragenic 

crops more favorably than transgenic ones, as they are perceived as a more natural extension of 

conventional breeding (Daye et al., 2023). 

Addressing the Concerns 

Despite the advantages, these technologies are not without questions. 

¶ Random Insertion: Like early transgenesis, the current methods can lead to random insertion of the 

new gene into the plant's genome, which could potentially disrupt existing genes or have unintended 

effects. However, it's important to note that conventional breeding also involves random genetic 

rearrangements. 

¶ Regulatory Uncertainty: The biggest hurdle remains regulation. In most countries, including the 

United States and members of the European Union, cisgenic and intragenic crops are currently regulated 

under the same strict laws as transgenic GMOs (Ewen et al., 2022). This classification imposes a high 

cost and lengthy approval process, limiting their development to large corporations and hindering public 

research institutions. 

The scientific consensus, however, is shifting. The European Food Safety Authority (EFSA) has stated that the 

risks associated with cisgenic/intragenic plants are not different from those of conventionally bred plants and that 

their risk assessment could be simplified on a case-by-case basis (Ewen et al., 2022). There are ongoing debates 

and proposals, particularly in Europe, to exempt this category of plants from the stringent GMO regulatory 

framework, recognizing their closer kinship to traditional breeding. 
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Conclusion: A Promising Tool for a Sustainable Future 

Cisgenics and intragenics represent a significant evolution in our ability to improve crops. By marrying the 

precision of genetic engineering with the genetic boundaries respected by traditional breeders, they offer a 

powerful, socially acceptable and environmentally sound path forward. They allow us to rapidly fortify our food 

crops against diseases, pests and a changing climate while improving their nutritional value and reducing 

agriculture's environmental footprint. 

While challenges related to regulation and public communication remain, the potential benefits are too great to 

ignore. As research progresses and genome-editing tools like CRISPR are integrated to make the process even 

more precise, the line between conventional breeding and genetic engineering will continue to blur. For a world 

in need of sustainable and resilient agricultural solutions, cisgenics and intragenics are not a bane, but a clear 

boon - a next-generation toolkit to cultivate a healthier and more food-secure future. 
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Abstract 

Geriatric nutrition is an emerging field aimed at addressing the unique dietary needs of the elderly population. 

With physiological aging comes a decline in nutrient absorption, appetite, and metabolic efficiency, necessitating 

specially formulated food products. Geriatric food is developed to be nutrient-dense, easy to consume, and 

supportive of common age-related health conditions such as osteoporosis, sarcopenia, and cognitive decline. This 

article presents a comprehensive overview of geriatric food, its formulation principles, functional requirements, 

processing techniques, and future trends. The importance of sensory appeal, safety, and ease of digestion is also 

emphasized. The study concludes that geriatric food holds vital potential in enhancing the quality of life and 

overall health of older adults. 

 The aging population is rapidly increasing worldwide, necessitating innovations in healthcare, including 

nutrition. Geriatric food refers to specially formulated food products designed to address the unique nutritional, 

physiological, and sensory needs of older adults. As aging is associated with several challengesðsuch as reduced 

appetite, impaired chewing and swallowing, poor nutrient absorption, and chronic diseasesðthere is an urgent 

need to develop food that is not only nutrient-rich but also easy to digest, palatable, and safe. Geriatric foods aim 

to prevent malnutrition, maintain functional independence, and improve quality of life in elderly individuals. 

These foods are often enriched with high-quality proteins, omega-3 fatty acids, dietary fiber, and micronutrients 

like calcium, vitamin D, B12, and antioxidants, tailored to reduce the risk of conditions such as osteoporosis, 

sarcopenia, cardiovascular disease, and cognitive decline. This article provides an in-depth technical review of 

the formulation principles, functional and sensory characteristics, processing techniques, and health benefits of 

geriatric food. The study highlights the need for personalized nutrition strategies, food safety assurance, and 

sensory optimization to improve compliance and health outcomes in geriatric populations (Kaiser et al., 2010; 

Ahmed & Haboubi, 2010). 

Keywords:  Nutraceuticals; RDA; Antioxidant; Nutrition, Weight loss, Diet, Geriatric. 

Introduction:  

he aging population is increasing rapidly worldwide. According to the World Health Organization (WHO), 

by 2050, the number of people aged 60 and over is expected to double (World Health Organization, 2021). 

Aging is accompanied by physiological changes such as reduced digestive efficiency, altered taste and smell 

perception, dental issues, and a decrease in physical activity. These changes contribute to the risk of malnutrition, 

which in turn affects immunity, muscle mass, bone health, and cognitive function (Morley, 2001). 

 Geriatric food, therefore, plays a critical role in maintaining health and well-being. It includes specialized 

formulations rich in proteins, fibers, essential vitamins, and minerals, while also being soft in texture, easily 

digestible, and palatable. This article explores the technological, nutritional, and sensory aspects of geriatric food, 

as well as its potential applications and market trends. 

 Aging is a natural, inevitable process marked by progressive physiological, metabolic, and psychological 

changes that affect nutritional status and overall well-being. The elderly population (defined as individuals aged 

60 years and above) is the fastest-growing demographic group globally. According to the World Health 

Organization (WHO), by 2050, the global population of people over the age of 60 is projected to reach over 2 

T 
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billion (World Health Organization, 2021). This demographic shift presents new challenges for healthcare 

systems, particularly in the domain of nutrition and diet-related health management. 

 As people age, a variety of factors influence their nutritional needs and dietary habits: Physiological changes, 

such as decreased basal metabolic rate (BMR), reduced gastrointestinal function, and altered hormone regulation, 

affect the digestion, absorption, and metabolism of nutrients (Roberts & Rosenberg, 2006). Sensory impairments, 

including diminished taste, smell, and visual acuity, reduce food enjoyment and appetite (Schiffman, 1997). Oral 

health problems, like tooth loss or dry mouth (xerostomia), can limit the types of food an individual can consume 

comfortably (Sheiham & Steele, 2001). 

 Chronic diseases such as diabetes, hypertension, osteoporosis, arthritis, cardiovascular diseases, and 

neurodegenerative conditions are more prevalent in older adults and require specialized dietary management 

(Volkert et al., 2019). Polypharmacy, or the use of multiple medications, can further complicate nutrient 

absorption and utilization, leading to deficiencies or adverse interactions (Genser, 2008). These challenges can 

lead to protein-energy malnutrition, vitamin and mineral deficiencies, sarcopenia (loss of muscle mass), immune 

dysfunction, and increased risk of falls, fractures, and hospitalizations (Cederholm et al., 2017). Thus, nutrition 

plays a critical role not only in disease prevention and management but also in maintaining independence and life 

quality among the elderly. 

 Geriatric food refers to scientifically designed, functional food products tailored to the physical, metabolic, 

and psychological needs of older adults. These foods are typically: High in nutrient density but low in volume, 

catering to smaller appetites (Drewnowski & Shultz, 2001); Soft or easy-to-chew and swallow (Cichero, 2013); 

Fortified with essential nutrients such as calcium, vitamin D, B12, iron, folic acid, and omega-3 fatty acids (Allen, 

2009); Modified for texture and taste to enhance palatability and sensory appeal (Kremer et al., 2007); Suitable 

for specific medical conditions (e.g., diabetes-friendly foods, low-sodium meals, renal-friendly diets) (Fouque & 

Laville, 2009). 

Some of the most essential Nutraceuticals are: - 

¶ Antioxidants (Lobo et al., 2010) 

¶ Plant polyphenols and catechins: Turmeric, green tea, grape seed etc. (Pandey & Rizvi, 2009) 

¶ Carotenoids: Lutein, zeaxanthin, and lycopene (Rao & Rao, 2007) 

¶ Plant phenols/sterols (phytosterols) (Ostlund, 2002) 

¶ Omega-3 fatty acids (Swanson et al., 2012) 

¶ Glucosamine, chondroitin, collagen and quercetin (Reginster et al., 2001) 

¶ Prebiotics and probiotics (Guarner & Malagelada, 2003) 

¶ Coenzyme Q10 (Littarru & Tiano, 2007) 

Best Foods for Old Age People: 

Soft, protein-rich, high-fiber, and calcium-rich meals, Simple, home-cooked, low in oil and spice, plenty of fluids 

and fruits, Meals should be small, frequent, and easy to chew (Nieuwenhuizen et al., 2010). 
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Mostly Preferred Food for Old Age People 

Soft and Easy-to-Digest Foods: Older adults often have weaker digestion or dental issues. Examples: Khichdi 

(rice + dal mash), Idli, poha, upma, Vegetable soup, Dalia (broken wheat porridge), Steamed vegetables (Cichero, 

2013; Suominen et al., 2007). 

High-Protein Foods: To maintain muscle and prevent weakness. Examples: Boiled eggs, Milk, curd, paneer, 

Lentils (dal), beans, soft fish or chicken (well-cooked), Soya chunks or tofu (Paddon-Jones & Rasmussen, 2009). 

High-Calcium Foods: For strong bones and to prevent osteoporosis. Examples: Milk and curd, Ragi (finger 

millet), Almonds and sesame seeds, Leafy greens like spinach, Fortified cereals (Weaver et al., 2016). 

Fiber-Rich Foods: To prevent constipation, which is common in old age. Examples: Whole grains (brown rice, 

oats, whole wheat), Fruits like papaya, banana, apple (peeled), Vegetables like carrots, beans, pumpkin, Isabgol 

(psyllium husk) if needed (Anderson et al., 2009). 

Iron -Rich Foods: To prevent fatigue and anaemia. Examples: Spinach and green leafy vegetables, Jaggery (in 

moderation), Legumes (chana, moong), Dates and raisins, Iron-fortified grains (Clark, 2008). 

Healthy Fats: To support brain and heart health. Examples: Nuts (in small amounts: almonds, walnuts), Seeds 

(flaxseed, chia), Olive oil or ghee (in moderation), Avocado (if available) (Swanson et al., 2012). 

Hydrating Foods: To prevent dehydration (common in elderly people who forget to drink water). Examples: 

Water-rich fruits: watermelon, cucumber, Buttermilk, coconut water, Herbal teas, Clear vegetable soups (Hooper 

et al., 2014). 

Foods to Avoid or Limit in Old Age: Food Reason to Avoid,  

¶ Deep fried or oily foods: Hard to digest (Grotto & Zied, 2010) 

¶ Sugary sweets or desserts: Risk of diabetes (Hu, 2011) 

¶ Spicy and salty foods: High BP and gastric problems (He & MacGregor, 2010) 

¶ Hard or crunchy snacks: Dental issues (Sheiham & Steele, 2001) 

¶ Too much red meat: Hard on digestion (Abete et al., 2014) 

Nutrient Why Itôs Important Food Sources 

¶ Protein: Builds muscles, prevents weakness. Eggs, lentils, milk, chicken (Paddon-Jones & Rasmussen, 2009). 

¶ Calcium: Keeps bones strong. Milk, yogurt, ragi, almonds (Weaver et al., 2016). 

¶ Fiber:  Helps digestion and prevents constipation. Fruits, vegetables, whole grains (Anderson et al., 2009). 

¶ Iron:  Prevents anaemia (weakness, fatigue). Spinach, jaggery, beans (Clark, 2008). 

¶ Vitamins (A, B12, D): Support vision, brain, immunity. Carrots, dairy, sunlight, fish (Johnson, 2002; Allen, 

2009; Holick, 2007). 

¶ Healthy Fats: Brain and heart health. Nuts, seeds, olive oil (Swanson et al., 2012). 

¶ Water:  Prevents dehydration. Drinking water, soups, fruits (Hooper et al., 2014). 

Examples of Healthy Meals for Elderly: 

¶ Soft khichdi with vegetables (Suominen et al., 2007) 

¶ Ragi or oats porridge (Weaver et al., 2016; Anderson et al., 2009) 

¶ Boiled egg with milk or curd (Paddon-Jones & Rasmussen, 2009) 

¶ Vegetable soup or dal soup (Cichero, 2013) 

¶ Idli with chutney (low spice) (Suominen et al., 2007) 

¶ Fruit salad or banana with curd (Anderson et al., 2009) 

Special Considerations: 

¶ Food should be easy to chew and digest (Cichero, 2013) 

¶ Low in salt, sugar, and oil (Grotto & Zied, 2010; Hu, 2011; He & MacGregor, 2010) 

¶ Avoid hard or spicy foods (Sheiham & Steele, 2001; He & MacGregor, 2010) 

¶ Meals should be small and frequent rather than one large meal (Nieuwenhuizen et al., 2010) 

¶ Include soups, smoothies, or soft foods for those with dental issues (Sheiham & Steele, 2001; Cichero, 2013) 
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Factors Affecting Nutritio n in Older Adults 

The nutrition of elderly people is influenced by physical, psychological, and social changes that come with aging. 

As the body ages, metabolism, body composition, and nutrient absorption shift, so diet needs to be adjusted 

accordingly (Roberts & Rosenberg, 2006). 

ü Metabolism Changes: With age, the bodyôs metabolic rate slows down. This means older adults may need 

fewer calories, but their requirement for nutrients like protein, calcium, and vitamin D increases to maintain 

bone strength and muscle health (Roberts & Rosenberg, 2006; Elia et al., 2000). 

ü Nutrient Absorption: The body becomes less efficient at absorbing certain vitamins and minerals with age. 

This can lead to deficiencies, so eating nutrient-rich foods becomes very important (Russell, 2000). 

ü Hydration: Older adults often feel less thirsty and kidney function also declines. This raises the risk of 

dehydration, which can affect memory, digestion, and overall well-being (Hooper et al., 2014; Stookey et 

al., 2005). 

ü Chronic Illnesses: Conditions such as diabetes, heart disease, and osteoporosis are more common in older 

age. Nutrition plays a key role in managing these conditions and improving quality of life (Volkert et al., 

2019). 

Challenges in Geriatric Nutrition 

Meeting the nutritional needs of older adults is challenging due to several age-related issues. 

ü Malnutrition: Reduced appetite, poor absorption, and long-term illnesses can cause malnutrition, leading 

to weakness, loss of muscle, tiredness, and lower immunity (Cederholm et al., 2017; Stratton et al., 2003). 

ü Dental Issues: Problems with teeth and gums make chewing and swallowing difficult. Seniors may prefer 

soft foods, which can limit the variety of nutrients they consume (Sheiham & Steele, 2001). 

ü Medication Effects: Many elderly people take multiple medicines, some of which affect appetite or 

interfere with nutrient absorption. This needs careful monitoring (Genser, 2008). 

ü Social Isolation: Seniors who live alone or feel lonely may skip meals or lose interest in cooking, which 

can reduce their overall food intake and nutrition (Locher et al., 2005). 

Strategies to Improve Nutrition in Older Adults 

Balanced meals: Seniors should be encouraged to eat a wide range of foods, including fruits, vegetables, whole 

grains, lean proteins, and dairy or alternatives. Getting enough vitamins and minerals helps prevent illness and 

supports good health (de Groot & van Staveren, 2002). 

Protein-rich foods: Protein is very important for older adults to maintain muscle strength, strong bones, and 

immunity. Sources like lean meats, poultry, fish, eggs, dairy products, and plant-based proteins should be included 

regularly (Paddon-Jones & Rasmussen, 2009; Bauer et al., 2013). 

Staying hydrated: Older adults often drink less water, which can cause dehydration. Reminding them to drink 

fluids and eat water-rich foods such as fruits and vegetables can help. Simple checks like monitoring urine color 

can guide hydration (Hooper et al., 2014; Stookey et al., 2005). 

Exercise and movement: Regular physical activity keeps muscles and bones strong, supports independence, and 

lowers the risk of falls. When paired with good nutrition, it improves overall health (Nelson et al., 2007). 

Routine health monitoring: Frequent check-ups allow early detection of nutrient deficiencies or other health 

problems. This ensures that diet and lifestyle advice can be adjusted to meet changing needs (Sahyoun et al., 

2004). 

Social connections: Eating with others and staying socially active can improve appetite and encourage healthier 

eating habits. Community involvement and shared meals also help reduce feelings of loneliness (Locher et al., 

2005). 

What Nutrients Are Essential for Older Adults? 

Understanding the nutritional requirements of the elderly is crucial for ensuring they receive the nutrients 

necessary to maintain their health. Here are some essential nutrients that should be included in a diet for elderly 

individuals: 
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ü Calcium and Vitamin D: Essential for maintaining bone health and preventing osteoporosis, common in 

older adults. Sources include dairy products, fortified cereals, and green leafy vegetables (Weaver et al., 2016; 

Holick, 2007). 

ü Protein: Vital for maintaining muscle mass, which naturally decreases with age. Incorporate lean meats, fish, 

eggs, and plant-based proteins like beans and lentils into meals (Paddon-Jones & Rasmussen, 2009; Bauer et 

al., 2013). 

ü Fiber: Important for digestive health and preventing constipation. A diet rich in whole grains, fruits, 

vegetables, and legumes ensures adequate fibre intake (Anderson et al., 2009). 

ü Vitamin B12: The body's ability to absorb vitamin B12 diminishes with age, so consuming fortified foods or 

supplements is crucial. This vitamin is essential for good brain health and red blood cell formation (Allen, 

2009). 

ü Potassium: Helps regulate blood pressure and supports cardiovascular health. Bananas, oranges, potatoes, 

and beans are good sources of potassium (He & MacGregor, 2008). 

ü Magnesium: This mineral supports numerous bodily functions, including muscle and nerve function, and is 

often under-consumed by older adults. Foods rich in magnesium include nuts, whole grains, and leafy green 

vegetables (Volpe, 2013). 

ü Folate: Folate is essential for cell division and can help prevent anaemia. To meet the recommended intake, 

older adults should include fortified cereals, legumes, and leafy greens in their diets (Stover, 2004). 

Importance of a Healthy Diet for the Elderly 

Nutrition for elderly individuals plays a vital role, as dietary habits are directly linked to overall health, physical 

condition, and quality of life. Here are key reasons why a healthy diet for the elderly is essential: 

ü Prevention of Chronic Diseases: A well-balanced diet for the elderly can significantly reduce the risk of 

chronic conditions such as heart disease, high blood pressure, type 2 diabetes, and certain cancers. Nutritional 

deficiencies are common among senior citizens, making proper nutrition essential for preventing and 

managing these diseases (Volkert et al., 2019; Hu, 2002). 

ü Cognitive Health: Good nutrition for elderly individuals supports brain health, lowering the risk of cognitive 

decline and dementia. Anti-inflammatory nutrients, such as omega-3 fatty acids found in fish, are beneficial 

for maintaining cognitive function (Swanson et al., 2012; Gómez-Pinilla, 2008). 

ü Bone and Muscle Health: Adequate calcium and vitamin D intake is crucial for maintaining bone density 

and preventing osteoporosis. Additionally, sufficient protein intake helps prevent muscle loss, reducing the 

risk of frailty and falls. These are vital nutritional requirements for elderly people (Paddon-Jones & 

Rasmussen, 2009; Weaver et al., 2016; Bauer et al., 2013). 

ü Energy and Vitality:  A healthy diet for senior citizens ensures the body has the energy needed for daily 

activities, helping seniors stay active. Foods rich in whole grains, lean proteins, and healthy fats can boost 

energy and vitality (Roberts & Rosenberg, 2006). 

ü Improved Immune Function: Proper nutrition strengthens the immune system, enabling the elderly to fight 

infections and illnesses more effectively. Nutrients like vitamins A, C, and E and zinc play a critical role in 

immune function (Chandra, 2002). 

ü Better Mental Health: Good nutrition can enhance mental well-being and reduce the risk of depression and 

anxiety. The social aspects of eating, such as sharing meals with others, can also positively impact mood and 

mental outlook (Locher et al., 2005; Akbaraly et al., 2009). 

Conclusion:  

Geriatric nutrition is not just about giving foodðit is about making sure that older adults receive the right kind 

of food that supports their health, independence, and happiness. Eating in later life should not only meet basic 

nutritional needs but also bring comfort, enjoyment, and dignity. 

For seniors, food acts like medicine, because it can help prevent or manage health conditions such as diabetes, 

high blood pressure, osteoporosis, and memory decline. Choosing nutrient-dense foods (like fruits, vegetables, 

whole grains, lean proteins, dairy alternatives, and healthy fats) ensures that even if appetite or food intake 

decreases, the body still gets essential vitamins, minerals, and energy (de Groot & van Staveren, 2002; Milne et 

al., 2009). 
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Equally important is how food is prepared and presented. Meals should be easy to chew, swallow, and digest, 

while still tasting good and looking appealing. Small adjustmentsðlike using softer textures, stronger flavors, or 

fortified foodsðcan make eating more enjoyable and effective for seniors (Cichero, 2013; Kremer et al., 2007). 

The eating environment also matters. Eating with family, friends, or in a calm, pleasant setting can reduce 

loneliness, improve appetite, and encourage better nutrition. Caregivers and family members play a vital role in 

this process by planning balanced meals, respecting cultural food preferences, and creating positive mealtime 

experiences (Locher et al., 2005). 

Ultimately, good nutrition in older age helps maintain strength, mobility, mental clarity, and quality of life. 

When food is treated as both nourishment and enjoyment, the later years of life can truly be healthy, vibrant, and 

fulfilling (Brownie, 2006). 
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Turmeric transcends its role as a mere spice in the tribal areas of Andhra Pradesh; it embodies the core of 

livelihood and cultural identity. Nevertheless, many tribal cultivators persist in selling raw and unpolished 

rhizomes to village traders, often at very low profit margins. Farmer Producer Organizations (FPOs) possess the 

capacity to alter this situation by consolidating produce, enhancing value, and negotiating more effectively. FPOs 

present a transformative opportunity to break free from this cycle. By pooling resources and consolidating their 

output, FPOs empower tribal farmers to transition from being passive price-takers to proactive market 

participants. Through collective strength, they can secure better prices, mitigate exploitation by intermediaries, 

and venture into new markets beyond local traders. More crucially, FPOs facilitate value addition such as grading, 

curing, polishing, packaging, branding, and even exploring export opportunities all of which can substantially 

boost the incomes of tribal farming communities. To realize this potential, comprehensive mapping of turmeric-

based FPOs and their action plan is essential, alongside targeted interventions from institutions tailored to tribal 

context, particularly in the Alluri Sitharama Raju (ASR) district of Andhra Pradesh.  

Turmeric Area and Production in ASR District  

Turmeric cultivation within ASR district reveals considerable variability in both area and production across the 

district (Table 1). Turmeric is cultivated across 21,987 acres in the tribal mandals, yielding a total production of 

24,762.25 metric tonnes (Mt). The average productivity works out to about 1.13 Mt per acre, indicating fairly 

consistent yields across the region. G. Madugula mandal ranks highest, with 4,657 acres under turmeric 

cultivation and a production of 5,608.63 MT followed by Chintapalli (5043.5 MT) and Peda Bayalu (4056.25 

MT). In these major turmeric-producing mandals, several turmeric-based FPOs have been in operation to promote 

collective marketing, value addition, and enhanced income for tribal farmers. During 2024-25, survey data 

collected from the ASR District Horticulture Department and Integrated Tribal Development Agency data base, 

reported a total of 59 FPOs in the district, of which 25 (42%) were turmeric-based. These FPOs are primarily 

located in G. Madugula, Chintapalli, Peda Bayalu, G.K. Veedhi, and Paderu where turmeric cultivation is majorly 

concentrated. They play a pivotal role in aggregating produce, facilitating access to input and output markets, and 

promoting primary processing and branding initiatives. The convergence of high turmeric production and the 

presence of functional FPOs in these mandals provide a strong foundation for developing sustainable turmeric 

value chains in ASR district. 

Table 1: Mandal wise Turmeric Area and Production statistics in ASR district 

Mandal Area (Acres) Production (Mt)  

Munchingi Puttu 1415 1556.5 

Dumbriguda 1165 1281.5 

Araku Valley 112 123.75 
Koyyuru 80 88 

Paderu 1833 2106.37 

G. Madugula 4657 5608.63 
G.K.Veedhi 2575 2832.5 

Chintapalli 4585 5043.5 

Peda Bayalu 3688 4056.25 
Hukumpeta 1828 2010.25 

Y. Ramavaram 50 55 

Total 21987 24762.25 

Source: Horticulture Department, ASR district, 2024-25 
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Turmeric -based FPOs in ASR District 

The mapping of Farmer Producer Organizations in the tribal belt of Alluri Sitharama Raju district reveals clear 

patterns in terms of institutional involvement and geographical spread. Non-Government Organizations (NGO) 

like GVSSS, Kovel Foundation, Jagruthi Macts, Smile Welfare Society, BREDS, CSA, and Giri Chaitanya are 

playing a crucial role as promoting institutions. Further, Department of Horticulture and District Rural 

Development Agency (DRDA) together account for 10 FPOs, indicating strong government-backed institutional 

presence in the region. The support also rendered by ICAR institutes showing a healthy mix of government, 

research, and NGO involvement. Paderu, Chintapalli, G.K. Veedhi, G. Madugula mandals and Hukumpeta host 

the highest number of turmeric-based FPOs, making them natural cluster hubs for targeted interventions. 

Dumbriguda, Araku, Munchingiputtu, and Pedabayalu have relatively fewer FPOs, suggesting a need for scaling 

up and providing additional institutional support in these regions. 

Table 2: Mapping of Turmeric -based FPOs in ASR District 

S.N Name of  FPO Promoting Institute Name of FPO Mandal 

1.  Girijana Vikas Swatchanda Seva 

Samstha (GVSSS) 

Maathota Tribal Farming & Marketing Producers 

Company ltd. 

GK Veedhi 

2.  Kovel Foundation M Nittaputtu Girijana Rythu seva mariyu vutpattidarula 

MACS 

Paderu 

3.  JAGRUTHI MACTS Vanaphala FPO Hukumpeta 

4.  Girijana Vikas Swatchanda Seva 

Samstha (GVSSS) 

Gantannadora FPO Chintapalli 

5.  Girijana Vikas Swatchanda Seva 

Samstha (GVSSS) 

Maanyatorana Farmer Producer Com. Ltd. Paderu 

6.  Smile Welfare Society Vaisakhi Siridhanyalu FPO Paderu 

7.  BREDS Arunatara FPC Ltd GK Veedhi 

8.  BREDS Sagara Mouli Araku Dumbriguda FPC Ltd Araku, 

Dumbriguda 

9.  BREDS Sugamana FPC Ltd Chintapalli 

10.  Centre for Sustainable Agriculture (CSA) Girisiri FPC Ltd G Madugula 

11.  Indian Institute of Millet Research 

(IIMR)  

Lambasingi Tribal FPC Ltd Chintapalli 

12.  IIMR Girisiri Tribal FPC MACTS Ltd Paderu 

13.  IIMR FPO  Hukumpeta 

14.  IIMR FPO  G Madugula 

15.  Giri chaitanya NGO, GK Veedhi Giri Chaitanya Farming and Marketing Mutually Aided 

Cooperative Society Ltd 

GK Veedhi 

16.  Department of Horticulture Andhra Kaashmir Tribal farming & marketing producer 

company 

Chintapalli 

17.  Department of Horticulture DIMSA FPCL Chintapalli 

18.  Department of Horticulture Jai Kisan Udyana Mairyu 

Vyavasaya anubhandha utpatthidarula paraspara 

sahayaka sahakara sangham Ltd. 

Munchingi Puttu 

19.  Department of Horticulture Giriputrula Udyana Mairyu Vyavasaya anubhandha 

utpatthidarula paraspara sahayaka sahakara sangham 

Ltd. 

Dumbriguda 

20.  District Rural Development Agency 

(DRDA) 

The Chinthapalli Agriculture and Allied Producers 

Mutually Aided Cooperative Society Ltd 

Chinthapalle 

 

21.  District Rural Development Agency 

(DRDA) 

The  G Madugula  Agriculture and Allied Producers 

Mutually Aided Cooperative Society Ltd 

Gangaraju 

Madugula 

22.  District Rural Development Agency 

(DRDA) 

The G K Veedhi Agriculture and Allied Producers 

Mutually Aided Cooperative Society Ltd 

G K Veedhi 

23.  District Rural Development Agency 

(DRDA) 

The Munchingiputtu Agriculture and Allied Producers 

Mutually Aided Cooperative Society Ltd 

Munchingiputtu 

24.  District Rural Development Agency 

(DRDA) 

The Paderu Agriculture and Allied Producers Mutually 

Aided Cooperative Society Ltd 

Paderu 

25.  District Rural Development Agency 

(DRDA) 

The Pedabayalu Agriculture and Allied Producers 

Mutually Aided Cooperative Society Ltd 

Pedabayalu 
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Action Plan of Turmeric-Based FPOs 

The existing action plan of FPOs emphasizes training, collective action, processing, branding, and sustainable 

practices, with institutional and financial support. 

1. Advocating for Good Agricultural Practices (GAP) and Organic Certification: Promoting GAP ensures 

sustainable and environmentally sound cultivation. Encouraging organic certification through department of 

horticulture enhances the market value, enabling access to premium domestic and export markets for 

chemical-free turmeric. 

2. Linkage with NABARD and Spice Board for subsidies and financial support : NABARD and the Spice 

Board Field Office at Paderu mandal is encouraging targeted schemes for value chain strengthening, post-

harvest processing, and export promotion of spices. FPOs are leverage these through regular rapport by 

submitting proposals  for infrastructure development such as steam boilers, dryers and polishers, and for 

capacity-building programmes. Institutional linkage of FPOs also enables access to soft loans, credit 

guarantees, and subsidy components under FPO and spice cluster development programs. 

3. Collective procurement of inputs at subsidized rates: This collective approach of FPOs ensures quality 

assurance, timely availability, and reduction in per-unit cost, thereby enhancing productivity and profitability. 

4. Facilitating short term credit through pre -agreement with traders and cooperative banks: Access to 

working capital is crucial for smallholders. FPOs are negotiating pre-harvest credit lines with cooperative 

banks, Primary Agricultural Cooperative Societies (PACS), and private traders based on collective 

agreements. This facilitates crop investment and prevents distress sales.  

5. Training of FPO personnel: Professionalization of FPO management is vital for sustainability. Regular 

capacity-building to Board of Directors and CEOs in record-keeping, business planning, and compliance 

builds managerial competence and transparency. 

6. Strengthening governance: Institutional credibility depends on good governance. FPOs are ensuring periodic 

board meetings, member participation in Annual General Meetings (AGMs), and transparent financial audits.  

7. Collective aggregation:  By aggregating turmeric produce at the FPO level, farmers are achieving scale 

advantages and negotiating better prices with bulk buyers and processors. Establishing common collection 

centers reduces transportation costs, minimizes trader dependency, of turmeric produce to ensure better 

bargaining power and reduction in middlemen margins. 

8. Branding of produce: FPOs are developing a distinct brand identity featuring FPO logo and local cultural 

symbols to enhance consumer appeal, trust building and product traceability to penetrate niche and tourist 

places. 

9. Establishing tie-ups with TRIFED and direct buyers: Strategic partnerships with TRIFED, organic retail 

chains, exporters, and institutional buyers opens assured market channels for FPOs. TRIFEDôs procurement 

system for tribal produce and value-added goods provides stable pricing, while direct tie-ups with government 

undertaking, Girijan Cooperative Corporation and spice exporters eliminate intermediaries, ensuring higher 

margins and consistent demand. 

10. Market Expansion through Trade Fairs and BuyerïSeller Meets: Participation of FPOs in district, state 

level and national exhibitions, trade fairs, and buyerïseller meets offering an excellent platform for turmeric-

based Farmer Producer Organizations to showcase their products, network with potential buyers, which 

establishes long-term business relationships. 

Institute interventions in fostering FPOs 

A. Capacity Building and Human Resource Development 

Institutes are crucial in improving the managerial and entrepreneurial skills of FPO stakeholders through, 

¶ Training programmes focused on governance, leadership, record keeping, and compliance contribute to the 

establishment of transparent and accountable frameworks. 

¶ Entrepreneurial skill development to farmers shifts from subsistence farming to market-driven agribusinesses 

by giving technical guidance through establishing small-scale processing units  

¶ Exposure visits and participatory learning methods enhance peer-to-peer learning and foster confidence 

among FPO members. 
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B. Technical Backstopping and Research Support 

Research and extension institutions play a vital role in connecting lab research with practical field application, 

ensuring that FPOs stay competitive through, 

¶ Production technologies: Institutions disseminate improved varieties, integrated pest management strategies, 

and Good Agricultural Practices 

¶ Post-harvest and processing: Assistance in grading, packaging, branding, and certification increases market 

value 

¶ Digital innovations: Precision agriculture tools, mobile-based advisories, e-market platforms enhances 

efficiency 

C. Market Linkages and Value Chain Development 

The sustainability of FPOs is significantly influenced by their capacity to integrate into profitable markets by, 

¶ Facilitating direct connections with processors, exporters, and institutional buyers. 

¶ Aiding in the establishment of commodity clusters to bolster bargaining power. 

¶ Assisting in the creation of brands, GI-based marketing strategies, attractive packing, labelling and collective 

trademarks to improve visibility and foster consumer trust. 

D. Financial Facilitation and Institutional Support  

Access to credit continues to be a significant obstacle for FPOs. Institutions take action by: 

¶ Assistance in development of viable business plans and projects 

¶ Providing equity grants, credit guarantees, and subsidies through the programmes of NABARD, SFAC, and 

state governments. 

¶ Connecting FPOs with venture capital and private investments to aid in their expansion. 

E. Policy Advocacy and Convergence 

Institutes act as knowledge partners to governments in formulating policies of, 

¶ Guarantee the involvement of women and all the tribal communities, and marginalized groups. 

¶ Encourage collaboration among line departments, NGOs, and private stakeholders to provide integrated 

support. 

¶ Create cluster-based development models that are in harmony with national priorities  

F. Monitoring, Evaluation, and Impact Assessment 

Institutes play a vital role in monitoring and assessing the performance of FPOs. 

¶ Key indicators, including membership growth, turnover, profitability, and sustainability, are evaluated on a 

regular basis. 

¶ Research outcomes deliver evidence-based insights for policymakers and funding organizations. 

¶ Impact assessments showcase both achievements and obstacles, providing valuable lessons for expansion. 

Conclusion 

Turmeric-based farmer producer organizations located in the tribal heartland of Andhra Pradesh, especially within 

the ASR district, serve as a significant avenue for converting subsistence farming into a sustainable, market-

oriented business. By utilizing institutional support, enhancing value, and engaging in collective bargaining, these 

organizations can achieve increased incomes, lessen reliance on intermediaries, and establish a more robust 

position for tribal farmers in both national and international markets. With appropriate policy backing, financial 

assistance, and skill development, turmeric FPOs possess the capability not only to bolster rural livelihoods but 

also to maintain the cultural heritage of tribal communities while incorporating them into resilient and fair value 

chains. 
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limate change is a pressing global issue with far-reaching consequences for the environment, ecosystems, 

and human society. As we are aware about the changing of climate overally everyday;so in this context the 

humans hold a major part directly or indirectly related to climate change. 

 Human activities play a significant role in exacerbating climate change. From burning fossil fuels to 

deforestation, the choices we make have far-reaching consequences. It could be observed that the environment is 

being totally changes due to the negative impact of human beings.For our benefit we vigorously kept on changing 

the beauty and cycle of climate. 

This article explores the significant role of human beings in climate change and the consequences of our actions. 

The Greenhouse Effect: 

The greenhouse effect is a crucial mechanism that regulates the Earth's temperature. Natural greenhouse gases, 

such as water vapour and carbon dioxide, trap heat from the sun, keeping the planet warm enough to sustain life. 

However human activities such as burining of fossil fuels,deforestation,etc are significantly increasing the 

concentration of greenhouse effect. 

Emissions from Fossil Fuels: 

The combustion of fossil fuels, like coal, oil, and natural gas, is the largest contributor to greenhouse gases. These 

activities release carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O) into the atmosphere. 

Deforestation: 

Deforestation is another human-induced factor contributing to climate change. Cutting of trees recklessly at a 

high rate leads to deforestation which is causes a large factor in climatic change. 

Anthropogenic Activities Contributing to Climate Change 

¶ Fossil fuel combustion for electricity and transportation is a major contributor to greenhouse gas emissions. 

¶ The destruction of forests reduces the planetôs capacity to absorb carbon dioxide and disrupts ecosystems. 

¶ Industrial activities release greenhouse gases and other pollutants into the atmosphere. 

¶ Disturbance occurring due to marine such as floods, tsunami, cyclone also disturbs the climate. 

Greenhouse Gases Emissiom due to Economic Sector: 

Human beings play a defining role in climate change, both as 

contributors and change makers. By understanding the 

consequences of our actions and taking responsibility, we can work 

towards a sustainable future. Let us unite to address the challenges 

of climate change and preserve the planet for generations to come. 
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Introduction  

ivestock represents an essential component of rural economies, especially in many developing countries, by 

offering income, nutritional security, employment and a buffer against agricultural risks. However, one of 

the major constraints that smallholder livestock farmers face is the seasonal shortage of good quality fodder, 

which leads to decreased animal productivity in terms of milk yield, growth, reproduction and health. The bulk, 

moisture variability, perishability and low nutritive value of many local feed resources compound this problem.  

Livestock production plays a crucial role in the livelihood security of millions of farmers worldwide, particularly 

in developing countries where mixed crop-livestock farming is predominant. India, for instance, sustains the 

worldôs largest livestock population with nearly 536 million heads as per the 20th livestock census. Livestock 

contributes significantly to agricultural GDP, nutrition, employment and women empowerment in rural areas. 

However, one of the most pressing challenges faced by farmers is the availability of quality fodder throughout 

the year. 

 Good quality fodder scarcity, seasonal fluctuations in biomass availability and poor nutritive quality of 

conventional feed resources adversely affects animal productivity. Studies indicate that India faces an estimated 

green fodder deficit of 35-40% and a dry fodder deficit of 25-30%. The problem intensifies during lean periods 

(summer and late winter), droughts or floods, when green fodder availability drastically declines. To address this 

gap, innovative, farmer-friendly technologies for fodder preservation, densification and quality enhancement are 

essential. Such approaches not only ensure round-the-year feed availability but also reduce wastage, improve feed 

efficiency, minimize transportation costs and enhance the overall economic returns from livestock. 

To overcome these constraints, there is growing interest in technologies for fodder preservation, densification and 

quality enhancement that are farmer-friendly, cost-effective and adaptable to varied agro-ecological zones. 

Therefore, this paper elaborates on the innovative strategies, emerging technologies, practical interventions and 

future directions for developing fodder management systems that are both sustainable and accessible to 

smallholder farmers. 

Need for innovation 

Fodder availability fluctuates with seasons: abundant during monsoons or harvest periods, but scarce in dry or 

lean seasons. Green fodder deteriorates quickly after cutting due to microbial and enzymatic activity, while dry 

fodder and crop residues often have low digestibility and protein content. The transportation and storage of bulky 

and moist fodder also increase costs and losses. Hence, preserving fodder (e.g., via silage or hay), densifying it 

(into blocks, pellets, or bales) and enhancing its quality (nutrient content, digestibility, palatability) are vital to 

stabilizing livestock feed supply. For smallholder farmers, methods must be simple, affordable, low-energy and 

resilient to local constraints. 

Key dimensions 

1. Preservation refers to techniques that retard spoilage and nutrient losses. Traditional methods include 

haymaking and ensiling. Innovations in preservation aim to reduce drying time, improve fermentation and 

minimize losses under adverse weather. 

2. Densification involves converting bulky and loose biomass into compact form bales, blocks, pellets to ease 

handling, transportation, storage and to improve feeding efficiency. 
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