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Introduction 

Fish farming has become an important source of income and nutrition for many families in 

northeast India. However, one of the biggest challenges farmers face is the high cost of 

commercial fish feed. Learning to formulate your own fish feed using locally available 

ingredients can significantly reduce production costs while maintaining healthy fish growth. This 

lesson will teach you how to prepare balanced fish feed using the Pearson Square Method 

(PSM), a simple mathematical technique that helps you mix two ingredients to achieve the 

desired protein level in your feed. By the end of this lesson, you will be able to formulate cost-

effective fish feed suitable for the fish species commonly cultured in northeast India. 

Why is proper fish feed important? 

Fish, like all animals, need a balanced diet to grow healthy and strong. Feed typically represents 

60-70% of the total operating costs in fish farming. Good quality feed ensures faster growth rates 

and better weight gain in your fish. It also helps build stronger immune systems and disease 

resistance, leading to healthier fish populations. Proper feeding improves feed conversion ratios, 

which means less feed waste and better efficiency. Good feed also contributes to improved water 

quality in ponds by reducing excess nutrients. All these factors combine to give you higher profit 

margins as a farmer. 

Understanding fish nutritional requirements 

Before we learn to formulate feed, we need to understand what fish need in their diet. Protein is 

the most important nutrient for fish growth, but different fish species require different protein 

levels. Catfish species like magur and singhi need 28-35% protein in their diet. Carp species 

including Catla, Rohu, and Mrigal require 25-30% protein. Tilapia needs 28-32% protein, while 

Pangasius requires 28-30% protein for optimal growth. Fish also need energy from 

carbohydrates and fats to fuel their daily activities and growth. However, too much carbohydrate 

can lead to fat deposition and poor growth, so balance is important. Vitamins and minerals are 

needed in small quantities but are essential for various body functions, bone formation, and 

disease resistance. The moisture content of fish feeds is also important because feeds should not 

be too dry or too moist, as proper moisture content helps in binding and palatability. 

Locally available feed ingredients in northeast India 

Northeast India is blessed with diverse agricultural resources, and many locally available 

materials can be used to formulate fish feed. Understanding what's available in your region helps 

you make cost-effective decisions.  
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Rice bran contains about 12-13% protein and is very easily available and affordable in northeast 

India. It's rich in vitamins and minerals, making it an excellent base ingredient. Mustard oil cake 

contains 35-38% protein and is widely available in the region as a byproduct of mustard oil 

extraction. It serves as an excellent protein source. Groundnut oil cake contains 45-48% protein 

and is available in some areas, particularly in Assam and Tripura. Soybean meal contains 44-

48% protein and is increasingly available in the region, providing high quality protein. 

 

Rice bran (left) and mustard oil cake (right): foundational ingredients for homemade fish 

feed, providing complementary protein levels suitable for Pearson Square Method 

calculations 

Fish meal is the highest protein source, containing 60-65% protein. It can be made from small 

fish, fish waste, or purchased commercially. While it's the most expensive ingredient, it provides 

the highest quality protein. Dried silkworm pupae contains 50-55% protein and is available in 

areas with sericulture industry, particularly in Assam and Manipur. Dried insects contain 40-60% 

protein and can be collected locally during certain seasons. Blood meal from local 

slaughterhouses contains 80-85% protein, though it must be dried properly before use. 

For energy sources, broken rice contains 8-10% protein and high carbohydrate content. It's very 

cheap and easily available throughout the region. Wheat bran contains 14-16% protein and 

serves as a good source of energy and fiber. Maize flour contains 9-10% protein and works as 

both a good energy source and binder. Tapioca flour has low protein but works as an excellent 

binder and energy source. Other important ingredients include salt at 1-2% which improves  
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palatability and provides minerals. Vitamin and mineral premix in small amounts of 0.5-1% 

ensures complete nutrition. Lime powder provides calcium for bone development in fish. 

 

Supplementary ingredients that enhance feed quality: vitamin and mineral mixture (left) 

provides essential micronutrients, while wheat flour (right) serves as a binding agent to 

maintain pellet integrity during feeding 

What is the Pearson Square Method? 

The Pearson Square Method (PSM) is a simple mathematical tool that helps you calculate how 

much of two different ingredients you need to mix to get a feed with a specific protein content. 

It's like a recipe calculator that does the math for you. Think of it this way: if you want to make 

tea with a certain sweetness, you need to know how much sugar to add to water. Similarly, if you 

want fish feed with 30% protein, you need to know how much of a high-protein ingredient like 

mustard oil cake with 36% protein to mix with a low-protein ingredient like rice bran with 12% 

protein. The Pearson Square Method gives you the exact proportions needed. 

How to use the Pearson Square Method 

 The first step is to draw a square on paper. This square will be your calculation tool. 

Next, you need to fill in the values correctly. In the center of the square, write the desired 

protein level you want in your final feed. In the top left corner, write the protein 

percentage of your higher protein ingredient. In the bottom left corner, write the protein 

percentage of your lower protein ingredient. 
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 The third step involves subtracting diagonally across the square. For the top right corner, 

subtract the center number from the top left number and take the absolute value, which 

means the answer is always positive. For the bottom right corner, subtract the center 

number from the bottom left number and again take the absolute value. 

 The final step is interpreting the results. The numbers on the right side of your square 

show the ratio of parts you need to mix. Add these numbers together to get the total parts, 

then calculate what percentage each ingredient represents in your final mix. 

Practical example using mustard oil cake and rice bran 

Let's make fish feed with 30% protein using mustard oil cake that contains 36% protein and rice 

bran that contains 12% protein. This is a very practical example because both ingredients are 

readily available throughout northeast India. First, draw your square on paper. Then fill in the 

values: put 30 in the center as your desired protein level, put 36 in the top left corner for mustard 

oil cake protein, and put 12 in the bottom left corner for rice bran protein. Now calculate 

diagonally. For the top right, subtract 12 from 30, which gives you 18 parts of mustard oil cake. 

For the bottom right, subtract 30 from 36, which gives you 6 parts of rice bran. To calculate the 

percentages, first add the total parts: 18 plus 6 equals 24 parts. The mustard oil cake percentage 

is 18 divided by 24, multiplied by 100, which equals 75%. The rice bran percentage is 6 divided 

by 24, multiplied by 100, which equals 25%. Your final formula shows that to make 30% protein 

feed, you need to mix 75% mustard oil cake with 25% rice bran. If you want to make 100 kg of 

feed, you would use 75 kg of mustard oil cake and 25 kg of rice bran. 

 

Practical example using fish meal and wheat bran 
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Now let's make feed with 28% protein using fish meal that contains 60% protein and wheat bran 

that contains 15% protein. This formula uses a higher protein source, which is useful when you 

need higher quality feed. Fill in your square with 28 in the center, 60 in the top left for fish meal, 

and 15 in the bottom left for wheat bran. Calculate diagonally: 28 minus 15 equals 13 parts fish 

meal, and 60 minus 28 equals 32 parts wheat bran. Calculate the total parts: 13 plus 32 equals 45 

parts. Fish meal percentage is 13 divided by 45, multiplied by 100, which equals approximately 

29%. Wheat bran percentage is 32 divided by 45, multiplied by 100, which equals approximately 

71%. For 100 kg of feed, you would need 29 kg of fish meal and 71 kg of wheat bran. This gives 

you a 28% protein feed, though you'll notice this formula uses less fish meal than you might 

expect, making it more economical. 

 

Making complete fish feed with multiple ingredients 

In practice, you'll want to use more than 2 ingredients to make a complete, balanced feed. The 

Pearson Square Method helps you balance your main protein sources, but you'll also need to add 

energy sources, binders, and supplements. After using the square method for your protein base, 

you add the other ingredients and adjust quantities to maintain your overall protein level.  
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Let's create a practical recipe for 100 kg of carp feed with 30% protein. Start with your base 

formula using the Pearson Square for protein sources: use 40 kg of mustard oil cake with 36% 

protein, 8 kg of fish meal with 60% protein, and 30 kg of rice bran with 12% protein. Then add 

your additional ingredients: 10 kg of wheat flour as a binder and energy source, 10 kg of broken 

rice for energy, 1 kg of mineral and vitamin premix, and 1 kg of salt. This totals 100 kg with an 

estimated protein content of approximately 29-30%, which is perfect for carp. 

Ingredients preparation and mixing 

All ingredients must be prepared properly before mixing. First, dry all ingredients properly 

because moisture can cause spoilage and mold growth. Different ingredients need different 

drying methods, with some dried under sun and others in shade. Next, grind all ingredients to 

fine powder or small particles. You can use a local flour mill for grinding larger quantities. If 

necessary, sieve the ground ingredients to remove large particles for uniform mixing. The mixing 

process requires attention to detail. Mix all powdered ingredients thoroughly in a large container, 

mixing for at least 10-15 minutes to ensure even distribution of all components. Then add water 

gradually while continuing to mix. The mixture should be moist enough to form pellets but not 

so wet that it drips. You're aiming for proper moisture of about 30-35%. The mixture should hold 

together when squeezed but not release water. 

 

Cooking and thorough mixing of feed ingredients to improve binding properties and starch 

digestibility 

Pellet formation and drying 

For pellet formation, small-scale farmers can use a hand mincer or pellet maker to form pellets. 

Even hand-rolling into small balls works for very small operations. The size of your pellets 

matters greatly and should match your fish size. For fry and fingerlings, make pellets 1-2 mm in  
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size. Growing fish need 3-5 mm pellets, while adult fish can handle 6-8 mm pellets. After 

forming pellets, spread them in thin layers on clean sheets and dry under shade. Avoid direct 

sunlight which can destroy vitamins in the feed. Continue drying until moisture content reaches 

8-10%. This usually takes one to two days depending on weather conditions. 

Storage practices 

Proper storage ensures your feed remains fresh and nutritious. Store your finished feed in airtight 

containers such as plastic drums or gunny bags lined with plastic. Keep containers in a cool, dry 

place, avoiding moisture and heat which promote mold growth. Homemade feeds don't have 

preservatives, so you should use them within one to two months of preparation. Check your 

stored feed regularly, inspecting for mold, insects, or rancid smell. If you notice any of these 

problems, discard the affected feed immediately. 

Adjusting protein levels for different needs 

Different fish species and different growth stages need different protein levels in their feed. For carp 

fingerlings, which are growing rapidly, you need higher protein at around 32%. Use more protein-rich 

ingredients like increasing the fish meal proportion in your formula. For adult carp that are mainly being 

maintained rather than grown quickly, you can reduce protein to 25-28% and use more rice bran and less 

expensive protein sources. For catfish, which are carnivorous and need high protein, target 35% protein 

by using more fish meal and reducing the proportion of cereal brans. 

Cost calculation and economics 

Always calculate the cost of your formulated feed to ensure it's economical compared to commercial 

alternatives. Let's look at an example cost calculation for 100 kg of feed with 30% protein, keeping in 

mind that prices are approximate and vary by location and season. 

Ingredient Quantity (kg) Rate (₹/kg) Total cost (₹) 

Mustard oil cake 40 30 1,200 

Fish meal 8 80 640 

Rice bran 30 15 450 

Wheat flour 10 25 250 

Broken rice 10 20 200 

Mineral and vitamin premix 1 100 100 

Salt 1 10 10 

Total 100 - ₹2,850 

Cost per kg of homemade feed: ₹28.50 
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Comparison with commercial feed: 

Feed type Cost per kg (₹) Savings per kg (₹) 

Homemade feed 28.50 - 

Commercial feed (low range) 40.00 11.50 

Commercial feed (high range) 50.00 21.50 

Over a season of feeding hundreds of kilograms, these savings add up significantly. If you use 

500 kg of feed per season, you could save between ₹5,750 to ₹10,750 compared to buying 

commercial feed. 

Common mistakes to avoid 

 Using spoiled ingredients is one of the most serious mistakes farmers make. Always use 

fresh, dry ingredients because moldy feed can kill your fish or cause serious health 

problems. Incorrect protein calculation is another common error, so always double-check 

your Pearson Square calculations. Too little protein means slow growth and wasted time, 

while too much protein is wasteful of expensive ingredients without providing extra 

benefits. 

 Poor mixing means some fish get more nutrients than others, leading to uneven growth in 

your pond. Always mix thoroughly for at least 15 minutes. Using the wrong pellet size is 

problematic because fish won't eat pellets that are too large for their mouths. Always 

match pellet size to fish mouth size based on their growth stage. 

 Overfeeding is wasteful and pollutes your pond water. Feed only what fish can consume 

in 15-20 minutes, then remove any excess. Storing feed too long causes nutrient 

degradation and increases the risk of spoilage. Homemade feed should be used within one 

to two months maximum. 

 Ignoring water binding properties is another mistake. If pellets break apart immediately 

when they hit the water, they're wasted and pollute the pond. Add more binder like wheat 

flour or tapioca to improve water stability. 

Tips for success 

 Start small by making small batches of 10-20 kg first to test if fish accept the feed 

readily. This prevents waste if adjustments are needed. Observe fish response carefully 

by watching if fish eagerly eat the feed. Good feed is consumed quickly with obvious 

feeding activity. 
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 Monitor growth by weighing a sample of fish monthly. Good feed shows steady weight 

gain of 3-5% of body weight per week for most species. Make seasonal adjustments 

because fish eat less in cold weather, particularly during winter months. Reduce feeding 

rates during these periods to avoid waste and water pollution. 

 Remember that water quality matters greatly. Even the best feed won't work if water 

quality is poor, so maintain good water exchange and adequate oxygen levels. Keep 

detailed records noting what ingredients you used, how fish responded, the growth rates 

achieved, and any problems encountered. This information helps you improve your 

formula over time. 

 Buy ingredients in bulk during harvest season when prices are lowest. This can 

significantly reduce your feed costs. Consider forming farmer groups in your area 

because buying ingredients together reduces costs through bulk discounts, and you can 

share equipment like grinders and pellet makers. 

Quality checks for homemade feed 

Good quality feed should have several characteristics that you can check easily. The appearance 

should show uniform color with no mold growth and a clean, fresh smell without any rancid 

odors. Water stability is important, with pellets staying together for at least 15-20 minutes in 

water without breaking apart completely. Palatability can be judged by watching your fish. They 

should eagerly consume the feed within a few minutes of feeding. Digestibility shows in the 

appearance of fish feces, which should be firm and dark-colored rather than stringy or white. 

Finally, results are the ultimate test. Regular weight gain and healthy, active fish indicate your 

feed quality is good. 

Advanced techniques for improvement 

Once you master basic formulation, you can try several improvements to enhance feed quality. 

Fermentation of some ingredients like oil cakes for 2-3 days before mixing improves digestibility 

and can increase protein availability. Cooking or steaming the feed mixture before pelleting 

improves binding and increases starch digestibility, though this requires more equipment and 

energy. Adding attractants such as small amounts of fish oil or shrimp paste improves the smell 

and palatability of feed, making fish eat more eagerly. Including probiotics like curd or other 

beneficial bacteria improves gut health and can enhance growth rates and disease resistance. 

Conclusion 

Making your own fish feed using the Pearson Square Method is not difficult once you 

understand the basics. It requires some practice and attention to detail, but the cost savings and  
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ability to use locally available ingredients make it worthwhile for small and medium-scale fish 

farmers in northeast India. The key points to remember are understanding your fish species' 

protein requirements based on their type and age. Use the Pearson Square Method to balance two 

ingredients for your desired protein level, which forms the foundation of your feed formula. 

Always use fresh, dry ingredients to prevent spoilage and ensure nutritional quality. Mix 

thoroughly and form appropriate-sized pellets that match your fish size. Store your finished feed 

properly and use it within one to two months while it's still fresh. Finally, monitor fish growth 

regularly and adjust your formula as needed based on results. With practice and careful 

observation, you'll develop formulas that work best for your farm, your fish species, and your 

local conditions. The investment in learning this skill pays dividends through reduced costs and 

improved control over feed quality. Start today with a small batch and reduce your feed costs 

while maintaining healthy, fast-growing fish. 

Practice exercises 

Testing your understanding through practice helps reinforce the concepts learned. Try solving 

these problems using the Pearson Square Method. 

 For the first exercise, you want to make feed with 28% protein using soybean meal 

containing 45% protein and rice bran containing 12% protein. Calculate the quantities needed 

for 50 kg of feed using the square method we learned. 

 For the second exercise, you have groundnut oil cake with 46% protein and wheat bran with 

15% protein. What protein level feed will you get if you mix them in equal proportions at 

50:50? Work backwards through the square to find your answer. 

 For the third exercise, calculate the cost of making 100 kg of feed if you use 50 kg of 

mustard oil cake at Rs. 30/kg, 40 kg of rice bran at Rs. 15/kg, and 10 kg of fish meal at Rs. 

80/kg. Compare this total cost with commercial feed priced at Rs. 45/kg to see your savings. 

Remember, successful fish farming is not just about reducing costs but about providing quality 

nutrition for optimal fish growth. Use this knowledge wisely and keep learning from your 

experience. Every pond and every group of fish teaches you something new. Share your 

experiences with other farmers in your area and continue improving your formulas based on 

practical results. With time and practice, you'll become an expert at formulating feed that's 

perfectly suited to your farm's needs. 
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*** 

 

Aerial view of the Fisheries Research Farm, ICAR Research Complex for the NEH Region, 

Meghalaya 
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