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For Internal Circulation Only.

( ARIES AGRO-VET INDUSTRIES LIMITED

Aries House, Plot No.24, Deonar, Govandi East, Mumbai 400043.

This handbook is meant for sales promotion and field staff training. 

No part of this handbook may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording, or any information storage and retrieval system, without written permission from Aries. All content included in this handbook was verified and found accurate at the time of printing. Users of this handbook may please note that changes may occur in the future from time to time. Users of the products described in this handbook are advised to always read and follow the label and pack inserts for instructions regarding product usage. Aries provides these in every retail pack. 

Please feel free to bring to our notice any inadvertent errors and/or omissions that you may come across in this handbook. Other comments and suggestions are also welcome.
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CORPORATE MISSION STATEMENT

Aries is committed to provide SERVICE to the Indian Farming Community. We strive to meet our commitment through the marketing of quality products to the farmers at cost effective prices. We regard our employees as members of an Aries Family and their loyalty and dedication are our greatest strength in the achievement of our goal. We intend to intensify our Research and development activities, which will provide new products to the farmers to meet their growing needs. Our ultimate object is to enhance our market credibility and overall corporate image by building up further confidence in the minds of our customers in order to maintain our market leadership.

ARIES AGRO-VET INDUSTRIES LIMITED

Registered Office
Aries House, Plot No.24, Deonar, Govandi East, Mumbai 400043. 

Telephone : 91-22-556-4052/53, 5951017 Facsimile : 91-22-556-4054

E-Mail : ariesagr@bom3.vsnl.net.in 

Website : http://business.vsnl.com/ariesagro

Branches

Hyderabad :     519/3RT, First Floor, Sanjeeva Reddy Nagar,

                          Opposite T.B.Hospital Lane, Hyderabad 500 038,  

                          Andhra Pradesh. Tel + Fax : 040-3711446

Calcutta :        56 Lower Range, Calcutta 700 019, West Bengal.

                         Tel + Fax : 033-2472771, 033-2870868
Ahmedabad :    7, Balaji Complex, Near Nehru Park,

                           Ahmedabad 380 015, Gujarat. Tel : 079-6750719

Coimbatore :   No 6, Private Industrial Estate, SIDCO-Kurichi,  

                          Coimbatore 641 021,Tamil Nadu. Tel : 0422-873669

Jalandhar :      71 Shaheed Udham Singh Nagar,  Jalandhar City 

                          144 001, Punjab. Tel + Fax : 0181-222434

Bangalore :      No.38, Ramanna Road, Shamanna Garden, 

                          22nd Main Road, 17th Cross, 5th Phase,

                          J.P.Nagar, Bangalore 560 078, Karnataka.

                          Tel : 080-6638756

Kanpur :          741-C-Shyam Nagar, Kanpur 208 013,Uttar Pradesh.                                                   

                        Tel : 0512-359935

Guntur :           Nallapadu, Guntur 522 005, Andhra Pradesh.

                         Tel + Fax : 0863-241652
Other Branches 

Bellary, Bhubaneshwar, Guwahati, Patna.

Manufacturing Locations
Mumbai, Calcutta, Coimbatore, Guntur, Hyderabad, 

Kanpur, Ludhiana.
HISTORY OF ARIES

· Way back in 1969, a couple of very dynamic and ambitious people, Dr.T.B. Mirchandani and Mrs. Bala Mirchandani, decided to prove to oneself and the world that what they could achieve as employees of large multinational companies is much less than what they could do for themselves. Dr. TBM was handling the Animal Health division of Boots Pharmaceuticals Ltd., while Mrs. BM was handling the marketing department of Vick Products Inc. -- the company that had launched the now famous Vicks Vaporub in India.

· Both realized that the area of Animal feed additives was wide open, then, for a dedicated company wedded to the concept of “quality over all else." This area was serviced by a small handful of multinationals who wielded a virtual monopoly.

· Both, the technical expertise and the marketing savvy existed with these two daring individuals and their determination culminated in the birth of Aries.

· Aries was started as a small company with a tiny office and a small factory at Andheri, Bombay. 

· The small size that most onlookers viewed as a handicap, was turned into Aries’ biggest strength by this industrious couple -- the size permitted hands-on supervision of almost all aspects of the running of an infantile company. This resulted in closer interaction with all the people involved and generated a very strong sense of loyalty and belonging among the employees.

· Aries started life with a small range of Mineral Feed additives for animals & birds.

· There was considerable encouragement from associates in the industry and also from the industry press. The effort of the Mirchandanis was lauded and initial trials resulted in an almost immediate acceptance of Aries’ products.

· Having got a foothold in the marketplace, Aries grew from strength to strength, launching one or more products every year. Soon Aries was considered a brand leader in the field of Mineral nutrition and boasted a range of products including mineral premixes, milk boosters, protein concentrates, vitamin premixes, anti-coccidial and anti-bacterial feed additives.

· Around the mid-seventies, Aries’ management perceived a plateauing of the feed additives market and rightly decided to look into avenues for diversification.

· Taking into consideration that, in India, the animal and agricultural farmer are one and the same individual, it made good marketing sense to look at the agricultural products arena for further growth.

· Having in-house expertise in Mineral Nutrition, Aries decided to concentrate on Mineral Nutrition in Agriculture. Surveys indicated that while Macro fertilization was practiced widely, Microfertilizers were an almost unknown commodity with the farmers. The little microfertilization being done, was with inorganic compounds that were well known to be low in efficiency.

· Aries researched into world literature and data for compounds that could deliver mineral nutrients to plants more efficiently  and zeroed in “Metal Chelates”. 

· It then became necessary to adapt processes and manufacturing data to locally available ingredients and expertise. R&D solved the problem soon and Aries branched out into Agrochemicals with the introduction of Chelated Micronutrients.

· A lot of hard work and efforts saw Aries Chelated Micronutrients become brand leaders in the area of Micronutrients, all over the country.

· Simultaneous Research by Aries’ scientists, based on feedback from the field, resulted in the introduction of Crop specific formulas of Chelates for individual crops. Based on market feedback, Aries developed and launched individual Metal Chelates like Zinc Chelates, Iron Chelates and so on.

· In-house R&D also saw the introduction of Bactericides for Agriculture -- the first of its kind to be licensed for Agricultural use by the Govt. of India. Alongside came the introduction of Plant hormones.

· During all this while, the prime consideration at Aries was always “Quality” -- not only in the R&D labs and in finely controlled trials, but most importantly at the consumer level. 

· The consistent stress on quality has paid off in that Aries’ products enjoy a very high level of customer confidence all over the country.

· Today, Aries has manufacturing facilities and offices at 12 locations all over the country and employee strength exceeding 700 people.

· Aries is accepted for the high quality of its products, both Agricultural and Veterinary, and enjoys a tremendous amount of Goodwill with dealers and consumers.

· Aries is accepted as Brand leaders in the areas it operates in -- Nutritional products for Plant and Animal Health.

· Aries has a very wide Distribution network country-wide - comparable to some of the best companies anywhere in the world. The total number of registered dealers runs into the thousands.

· On 30th Dec. 1994, Aries was formally converted into a Public Company. 

ARIES MILESTONES

· First recipient of the coveted ISI mark for Mineral Feed Supplements -- an honor not yet accorded to many major players in the Animal Nutrition area.

· The company selected by the International Labor Organization, Switzerland to exemplify ideal Labor Relations in the Small Scale Sector in India.

· Not a single man-day lost, since 1969, due to labor problems.

· First company to receive manufacturing permission for Agricultural Chelates.

· First company to receive manufacturing permission for Agricultural Bactericides.

· Recipient of Trans world Gold Medal in 1981

· Recipient of National Unity Award in 1994

· Consistently represented on the Animal Feeds Committee of the Bureau of Indian Standards

· Responsible for the establishment of the “Feed Additive Manufacturers Association of India”

· Responsible for the establishment of the “Indian Micronutrient Manufacturers Association”

· Dr. T.B. Mirchandani was nominated for the International Award for Distinguished Leadership by the American Biographical Institute.

BOARD OF DIRECTORS

Dr. T.B. Mirchandani - Chairman & Managing Director

· A Veterinary Graduate from the Bombay Veterinary College with specialization in Poultry Nutrition, Dr. T.B. Mirchandani has over 45 years of experience in the industry. 

·  Beginning his career at the Aarey Milk Colony, he grew to handle the Animal Health Division of Boots Pharmaceuticals Ltd.  Since then he has been Managing Director of Aries.

· A highly respected individual in the entire Veterinary and Agri nutrition  Industry in India, he has been the Founder President of two Industry associations - The Feed Additive Manufacturers' Association of India and The Indian Micro-Fertilizers Manufacturers' Association.

Dr. Jimmy Mirchandani – Joint Managing Director 

· A Gold Medallist of the Bombay Veterinary College with specialization in Dairy Nutrition, he is also a merit ranker in law at the Bombay University.  

· He was a National Merit Scholar and was awarded the ICAR award for having secured the highest marks at the Veterinary Degree exam, nationwide.

· Dr. Jimmy Mirchandani  has been with Aries actively for almost 22 years, being involved with the development of new products in Aries and was instrumental in propelling Aries' Research into the CHELATION area.

Mr. Rahul Mirchandani - Director

· A first class Bachelor of Commerce from the Bombay University, Rahul has simultaneously acquired Diplomas in Marketing, Business Administration and Financial Management. 

· He is a recipient of the National Merit Scholarship of the Govt. of India  and has received various Merit awards throughout his academic career.

· Rahul is an M.B.A from the University of Canberra, Australia and was a faculty member in the School of Economics, Marketing and Administrative Studies. He is also a Chartered Financial Analyst from the Institute of Chartered Financial Analysts of India In addition he possesses an Honours Diploma in Marketing and Sales from the National Institute of Sales, Bombay.

SENIOR MANAGEMENT

Mr.S.Ramamurthy

Vice President (Finance & Accounts)

Mr.R.A.Narayan

General Manager (Marketing Services)

Mr.S.T.Shinde
Manager (Purchase)

Mr.S.H.Oberoi

Manager (Quality Control)

Mr.B.R.Pandey
Manager (Administration)

Mr.N.E.Moorthy
Manager (Finance)

Mr.G.Kannan
Manager (Accounts)

Mr.S.Narayan

Manager (Accounts)

Marketing Managers

Mr.Y.S.Rao, Andhra Pradesh Region
Mr.S.K.Nayyar, Northern Region
Mr.S.K.Karmakar, Eastern Region
Mr.P.M.Subramaniam, Southern Region
Mr.P.K.Jaiswal, Western Region
Area Sales Managers

Mr.D.Sreekumar, Southern Region
Mr.Ashok Sharma, Western Region
Mr.Gopal Mallik, Northern Region
Mr.Anup Saha, Eastern Region

Branch Managers

Mr.B.Mohan, Hyderabad

Mr.D.Ravindranath, Guntur

Mr.K.R.Padmanabhan, Calcutta

Mr.B.D.Chauhan, Jalandhar

Mrs.K.Thulasi, Bangalore

Mr.James Joseph, Coimbatore

Mr.Prakash Iyer, Ludhiana

PRODUCT OVERVIEW

AGRICULTURAL PRODUCTS
NO.
PRODUCT

1.
AGROMIN

Multi Micro-nutrient Fertilizer

2.
CHELAMIN

Chelated Zinc 12% ZnEDTA

3.
CHELAFER
Chelated Iron 12% FeEDTA

4.
CHELACOP
Chelated Copper 

5.
Mn-CHEL

Chelated Manganese 9.5% MnEDTA

6.
PLANTOMYCIN

Broad Spectrum Antibiotic Bactericide for Plants

7.
AGRONAA

NAA Based Plant Hormones

8.
Mn-SULF

Manganese Sulphate 30% Mn

9.
FISHMIN

Multi-Micronutrient Mineral Fertilizer for Aqua Culture

VETERINARY PRODUCTS

NO.
PRODUCT

1.
POULTRYMIN

Mineral Feed Supplement for Poultry

2.
CATTLEMIN

Mineral Feed Supplement for Cattle

3.
PROT-O-LIV

Protein Feed Supplement for Poultry

4.
BROMIN

Mineral Feed Supplement for Broilers

5.
TRACEMIN FOR CATTLE

Cattle Feed Supplement

6.
TRACEMIN FOR POULTRY

Poultry Feed Supplement

7.
BOON-O-MILK

Herbal Milk Booster for Dairy Cattle

8.
ARIES M.M. FOR FISH

Mineral Feed Supplement for Fish, Prawns and Shrimp Feed

RETAIL PACKS - AGRICULTURAL PRODUCTS

PRODUCT GROUP
PRODUCT
AVAILABLE RETAIL PACKS



Agromin
Agromin HiSol (Foliar Spray)
250 gms, 500 gms, 1 kilo


Agromin Liquid
100 ml, 250 ml, 500 ml, 1 litre, 5 litres, 10 litres, 20 litres


Agromin Soil Application

(as technical material only)
5 kilos, 10 kilos


Agromin Soil Application 

(as technical + carrier sets)
2 + 8 kilos, 2.5 + 2.5 kilos, 5 + 5 kilos, 1 + 4 kilos, 200 + 800 gms, 3 + 2 kilos, 3 + 7 kilos, 1.5 + 3.5 kilo


Agromin for Kitchen Gardens
100 gms


Agromin Foliar Spray
100 gms, 200 gms, 250 gms, 500 gms, 1 kilo, 5 kilo, 35 kilos

Chelamin
Chelamin Foliar Spray
50 gms, 100 gms, 200 gms, 500 gms, 1 kilo


Chelamin Soil Application 

(as technical + carrier sets)  
100 gms + 2 kilos, 200 gms + 4 kilos, 250 gms + 5 kilos, 500 gms + 10 kilos

Chelafer
Chelafer Foliar Spray
50 gms, 100 gms, 200 gms, 500 gms


Chelafer Soil Application 

(as technical + carrier sets)
200 gms + 4 kilos, 500 gms + 10 kilos

Chelacop

200 gms, 500 gms, 30 kilos

Chelamag

200 gms, 500 gms

Mn-Chel

200 gms, 500 gms

Agronaa

100 ml, 500 ml, 1 litre, 5 litres

Plantomycin

15 gms, 40 gms, 100 gms, 250 gms, 1 kilo, 25 kilos

Mn-Sulf

1 kilo

Fishmin

250 gms, 500 gms, 1 kilos, 5 kilos, 30 kilos

 RETAIL PACKS - VETERINARY PRODUCTS

PRODUCT GROUP
PRODUCT
AVAILABLE RETAIL PACKS





Poultrymin
Poultrymin without salt
1 kilo, 50 kilos





Cattlemin
Cattlemin with salt
1 kilo, 50 kilos


Cattlemin without salt
1 kilo, 50 kilos





Prot-o-liv

50 kilos





Boon-o-Milk

450 gms, 1 kilo, 50 kilos





Tracemin 
Tracemin for Poultry
1 kilo, 50 kilos


Tracemin for Cattle
1 kilo, 50 kilos





Bromin

40 kilos, 50 kilos





Aries m.m.

 for Fish

10 kilos, 25 kilos, 50 kilos

 MICRONUTRIENTS IN CROP NUTRITION

Plants need several inorganic elements for synthesis of their own cellular compounds, for seed/grain formation, maturity, formation of enzyme systems and as energy sources for their growth.  These elements are essential nutrients having specific functions.  Neither can a plant complete a healthy life cycle in the absence of even one of the essential nutrients, nor can they be replaced.

Nutrient elements like Nitrogen (N), Phosphorous (P), Potassium (K) are required in large quantities and they are well recognized as major nutrients. While Calcium, Magnesium and Sulphur are considered as secondary nutrients, several other nutrients called micronutrients; though required in smaller quantities, are equally important for good growth and development of plants. 

The essential micronutrients are Boron (B), Chlorine (CI), Copper (Cu), Iron (Fe), Manganese (Mn), Molybdenum (Mo) and Zinc (Zn).

Plants take up all these nutrients simultaneously and their requirements vary with type of plants, growth stages, yield potential, etc.  

Each of the micronutrients plays a specific role in the growth and development of plants.  Most micronutrients, especially the transition metals Zn, Fe, Mn, Cu and Mo are constituents of many metal enzymes and they function in key metabolic events such as chlorophyll synthesis, photosynthesis, respiration, protein synthesis, nitrogen fixation, assimilation of nitrates and sulphate, etc.  Micronutrients are therefore responsible 

for key processes in plants including efficient utilization of even major nutrients.  Important specific roles of micronutrients are briefed below:

Boron: 

For development of root and shoot growing points, cell division and extension, cell wall development, pollen germination and growth, fruit development, carbohydrate metabolism, protein synthesis, etc.

Chlorine:

Role in evolution of oxygen during photosynthesis, raising/maintaining cells osmotic pressure and tissue hydration, etc.

Copper:  

In several enzymes for their catalytic activity and involvement in protein and carbohydrate metabolism, symbiotic nitrogen fixation, lignin formation, etc.

Iron:  

Involved in synthesis of chlorophyll, respiration, carbohydrate production, nitrate and sulphate reduction and in N assimilation.  Fe activates several enzymes.

Manganese:  

Direct role in photosynthesis, splitting of water and in activation of several enzymes.

Molybdenum:  

Well known functions in enzymes like nitrate reductase and nitrogenase.  The former is involved in protein synthesis of the plants while the latter in biological nitrogen fixation by legumes.  Mo is required in much smaller quantities than the other micronutrients, in performing such enzymatic functions.

Zinc:  

Role in several enzyme systems, N-metabolism, protein synthesis, auxin synthesis, starch formation, etc.

As each micronutrient has specific functions in plant system, no other element(s) can enact the role of micronutrients

THE WONDER OF CHELATION TECHNOLOGY

Food production is a real problem in many parts of the world today.  A problem which becomes more acute since the population explosion shows little sign of leveling off in the near future.

Until the crisis is met head-on and people are adequately fed, no nation can achieve economic stability.  As stated in THE WORLD FOOD PROBLEM, a report by the U.S. president’s Science Advisory Committee, “............. nations must look to the land and to agriculture for the resources with which to build self-sustaining, productive, national economics.”

Fortunately, growers in more advanced countries such as the U.S. recognize that all the latest technological advantages in food production must be used in order to keep up with food demands of the future.

Of all those involved in agricultural production, perhaps the plant food industry, on the basis of past and present performance, offers man his greatest hope of keeping pace with demands for food.  For years, fertilizer technology has been a driving force behind better crop production and our better way of life.  An old science to be sure and yet new plant food concepts are being tried every day.  The use of micronutrients to correct minor element deficiencies is an example of one of the more recent innovations in plant nutrition.  This bulletin discusses these deficiencies and tells how Aries Metal Chelates can be used to grow healthier crops.

Chelated Micronutrients - On The Move To Boost Yields

The use of chelated micronutrients has become widespread because they work when other micronutrient forms don’t.  They mix well with virtually all types of fertilizers and more important, remain available for plant uptake when applied to the soil.

Chelated micronutrients are effective because of some underlying facts about their nature that make them different from other micronutrient sources.  A better understanding of how these useful materials work will bring dividends in obtaining the greatest economical yield per acre.

What is a Chelate ?

In a practical sense, metal micronutrients such as Zinc, Manganese and Copper - may be chemically changed and protected by forming a cage-like structure around the metal ions. This cage-like protective structure, if properly designed, will prevent unwanted and harmful reactions from taking place.  When protected in this manner, the metal is considered to be chelated.  When in chelated form, the metal isn’t precipitated by phosphates, carbonates and other soil and fertilizer components.  In this free, chelated form, it remains mobile and unfixed.  It is able to move freely through the soil for uptake by the plant root system.  In other words, a chelated micronutrient has the metal ion surrounded by a carefully designed protective cage structure so that it can arrive unharmed at its destination - the crop.
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What Is Chelating Agent ?

You might have heard of CHELATING AGENTS in connection with chelated micronutrients.  It’s a man-made chemical that has an almost perfectly designed structure to form a protective cage around iron, zinc, manganese, copper and magnesium.

The word “chelate” comes from the Greek word Chele, meaning claw.  This claw action takes place when a metal ion (zinc, for instance) approaches the chelating molecule.  The metal is drawn into the cage-like structure.  They are firmly bound together.  Both the positive charges from the metal have reacted with and been neutralised by two of the negatively charged acetate groups.

At the same time, a specially engineered type of bond forms between the metal and the chelating agent.  This bond locks in the metal ion and is required for forming the right cage structure necessary to provide optimum agronomic use of the micronutrient.

The unusual properties of chelates are partly due to this multiple bonding.  Two unused negative charges can be seen.  This means that the metal chelate has an overall double negative charge that remains and is responsible for the rest of the chelate’s properties.

Reversing The Charges

The conversion of a positively charged metal ion into a negatively charged metal chelate is essential in obtaining the most efficient delivery of the micronutrient to the plant system.

Let’s take a look at the importance of these electronic charges and what happens to various micronutrient sources and fertilizers when they are put into solution and mixed. 

When these materials are present in a water solution, they break up into positively charged parts called cations and negatively charges parts called anions.  For instance, the following table shows several fertilizer materials and micronutrient sources that, in themselves, are water soluble and form clear solutions.

Material
Formula
Cation(+)
Anion(-)



Ammonium Phosphate
(NH4)2HP04
2NH4 +
HP04 =

Ammonium Nitrate
NH4 N03
NH4 +
N03 -

Zinc Sulphate
ZnS04
Zn +
S04 =

Disodium Zinc Chelate
Na2Zn,Chelate
2Na +
Zn Chelate

But problems may arise when these solutions are mixed.

In solution, ions having opposite charges are free to react with each other.  If the product of this reaction is insoluble precipitation will occur.  As an example of compatible materials, zinc sulphate when mixed with ammonium nitrate could form zinc nitrate and ammonium sulphate.  Both of these materials are soluble and no precipitation occurs.  On the other hand, when zinc sulphate and diammonium phosphate are mixed, ammonium sulphate (soluble) and zinc phosphate (insoluble) are formed.  The precipitation of Zinc bi-diammonium phosphate is so complete that essentially no zinc will remain mixed in solution with the fertilizer.  The phosphate anion is one of the chief fertilizing materials that will precipitate micronutrients metals all of which have positive charges.

In contrast with zinc sulphate, however, the chelating agent’s chelate of zinc exists as a negatively charged anion.  The zinc is held in the chelating agent cage.  Because ions of the same charge don’t react together, phosphate will not react with the chelated metal and consequently, no precipitation will occur, leaving the zinc freely available to the plant.

When a metal micronutrient is treated with a so-called sequestering agent or mixing aid, the action of the phosphate is usually vigorous enough to break the metal agent bond and render the zinc inactive as a precipitate.

Thus the ability of chelating agent to convert the positively charged zinc micronutrient ion into a stable, soluble, negatively charged chelate provides a foolproof and effective method for adding metal micronutrients to fertilizer solutions.

World of Charges

We have seen how the plus and minus charges work when we mix fertilizer ingredients together, but that’s only a small part of the story.

Let’s find out what happens after we apply micronutrients to soil.

The micronutrient metal faces another hazard when it encounters the exchange capacity of the soil.   Clays, for instance, have negative surface charges that strongly attract and immobilize the positively charged metal ions.  While these clays serve as a storage reservoir for metals present in large quantities, such as calcium and magnesium, the effect on the trace amounts of micronutrient metals is to essentially stop any further movement towards the plant root system.  Clays effectively lock up the micronutrient.

In a chelated form, however, the negative charge of the chelated metal micronutrient allows free movement of the micronutrient in the soil solution for rapid, effective and efficient uptake by the root system.  This chelate is unaffected by the negative charges on the clay surface.

With non-chelated forms of micronutrients, placement is all important.  The micronutrient must be accurately placed in the root zone for efficient uptake and utilization by the growing plant.

On the other hand, chelated micronutrients, such as zinc chelates are self-placing.  They move along with the other nutrients in the soil solution for rapid, efficient uptake by the plant.  Chelated micronutrients are a mobile form of nutrient, like nitrate nitrogen.  Ammonia nitrogen is rapidly fixed by clay when it is applied to the soil.  Nitrogen, in the ammonia form, is a positive nutrient and is rapidly absorbed by the soil elements.  If it were not for this fact, the ammonia would be rapidly lost to the air and water run-off.  

The next step in nitrogen utilization begins when soil bacteria begin to convert this positive ammonia to the negative nitrate form.  This negative form is now able to freely move with the soil solution to the root zone where it is used by the plant.  If it were not for the conversion, of positive ammonia nitrogen to negative nitrate nitrogen, the use of ammonia in fertilizers would be quite inefficient.  If this were the case, the root system would have to reach out to the placement zone for the nutrient.

In a like manner, a micronutrient such as zinc must be converted into a negative form so it can be easily moved to the root system.  A true chelating agent is capable of doing this.  (As the plant roots remove water from the nearby soil, replacement moisture moves in and brings along with chelated nutrients).  If the zinc source is not chelated, then mobility of the micronutrient is much less and the root system must reach into the placement zone.

Thus the chelated micronutrient will be the most beneficial in terms of mobility and response.

With ever-increasing crop yields and the use of high-yield hybrids, more micronutrients are required by plants.  These micronutrients are removed from the field along with the harvested crop.

Higher application rates of phosphate and other major nutrients also limit the availability of essential micronutrients.  Residual phosphate inactivates the natural micronutrient content of soils.  This creates an ever increasing micronutrient shortage in field soils, eventually limiting crop yields.

The adage “An ounce of prevention is worth a pound of cure” applies to micronutrient usage, too.  Prevention of micronutrient deficiencies in crops is far better than correcting them after symptoms appear, although, the latter can sometimes be accomplished by prompt foliar application of side-dressing.  Following the recommended practice, the micronutrient should be applied with fertilizer before or at planting.  CHELATED MICRONUTRIENTS will help correct deficiencies by allowing the essential metal to move to the root zone for rapid and efficient plant absorption.

NUTRIENT DEFICIENCY SYMPTOMS

CROP
NUTRIENT DEFICIENCY SYMPTOMS



NITROGEN (N)

Cereals
Deficient plants are light green in colour. Lower leaves are yellow which later dry. Growth is stunted, shoots are dwarfed and tillering is restricted.

Corn
V-shaped portion of leaf margin remains green. Lower leaves dry.

Small Grains, Wheat, Barley, Oats
Plants are erect. Leaves are yellow in colour and stems purple green.

Legumes
Growth is stunted and lower leaves turn pale yellow in colour.

Cotton
Petioles turn yellow or brown and die. Plants have a few lateral bunches, flowers and bolls.

Deciduous Fruits
Leaves have yellow green appearance. Old matured leaves are discoloured. In a few cases, twigs become slender and hard.

Citrus
Leaves are small in size with light green colour. Leaves become fragile and shedding takes place.

Vegetables
The usual symptoms are retarded growth and chlorosis.

Potato
During the late stages of growth, margin of the lower leaflets turn pale yellow.



PHOSPHORUS (P)

Cereals
Growth is stunted and the leaves are small in size, stem develops a purple colour.

Small Grains
The foliage is dark green with purple tinge. The growth is retarded.

Cotton
Foliage is dark green with small leaves and immature growth.

Deciduous Fruits
Younger leaves are dark green and mature ones are bronze in colour, young leaves are stunted.

Citrus
Growth is reduced; older leaves are loose, lustered and develop into faded green to brown colour which further, turn to necrotic spots.

Vegetables
The under surface of leaves develop reddish purple colour and the growth is retarded.

Potato
Plants have stunted spindle growth and tubers develop rusty brown lesions.

POTASH (K)

Maize, Oats, Wheat, Barley
During young stage leaf edge dries up and is scorched, whereas during the later stage, leaves are streaked with yellowish green colour.

Legumes
Plants have a stunted growth and leaf edge becomes yellow mottled. The area soon dries up and dies.

Cotton
Symptoms observed in cotton rot which appear as yellowish white mottling. Yellowish spots are seen in between veins. The leaf curls downwards before it becomes reddish brown and dries up.

Tobacco
Leaf margin turns brownish and dries up. Spots develop in between the veins, margin and leaf tips.

Deciduous Fruits
Leaves develop small necrotic dots. The twigs are stunted are leaves are crinkled.

Citrus
Leaves and shoots shed excessively during blossom in the absence of potash.

Vegetables
The margin of the older leaves develop yellowish brown and bronze colour. Specks develop along the veins of the leaf.

Potato
The plant growth is retarded and internodes are shortened. The leaf size is reduced and the leaflets become crinkled. The older leaves become yellowish from tips and edges and finally die.

ZINC (Zn)

Maize
Light yellow streaks between veins followed by necrosis of older leaves.

Barley & Oats
Leaves become chlorotic and dry up.

Linseed
Younger leaves turn greyish brown, dry up and collapse. The internodes are shortened with rosetted appearance of the leaves.

Broad Bean
Leaves and flower buds shed. Failure of seed formation in pod is noticed.

Garden Bean
Leaves and flower buds shed.

Pea
Lower leaves are necrotic at margins and tip.

Sugarcane
Lower leaves are necrotic with brown grey spots.

Coffee
Length of internodes, leaf and fruit size is reduced. The chlorosis resembles mottle leaf of citrus and die-back occurs.

Tobacco
Chlorosis of the lower leaves at the tips and margins occurs. Necrosis of the leaves followed by drying up of the veins. The internodes are shortened.

Tea
Malformation, brittleness and chlorosis of the leaves occur. Leaves become sickle shaped with wavy margins. The internodes become smaller and shorter. Plants have rosetted bunchy appearance. Early loss of foliage occurs.

Apples
Leaves are stiff, mottled and irregular in shape. The developing fruits are small and malformed. Twigs may die back after the first year.

Citrus
Leaves are chlorotic. Mottle leaf or frenching is observed. Fruit quality and quantity is affected. The twigs die back.

Peach
Chlorotic rosetted leaves appear which become short, crinkled and defoliate.

Potato
Leaves are seen with irregular spots and are greyish brown in colour. Plants are shortened and stem and petioles develop brown spots.

Tomato
Leaves and leaflets are shortened, mottled and become necrotic.

MAGNESIUM (Mg)

Maize
In between the parallel veins yellow streaks develop which finally dry up and die.

Small Grains
Plants turn yellow and are dwarfed, show green patches.

Legumes
Lower most leaves show chlorosis at the tips and margins. Main veins become pale green and later turn deep yellow.

Cotton
Lower leaves develop purple red colour with green veins.

Tobacco
Chlorosis of leaves and leaf margin appears and tips dry up.

Deciduous Fruits
Matured leaves show fawn colour patches. The affected leaves dry up.

Citrus
The green colour fades in the leaf parallel to the mid rib.

Vegetables
Chlorosis appears between leaf veins of new leaves and then spreads to older leaves.

Potato
Magnesium deficient leaves are brittle.

MANGANESE (Mn)

Wheat
Pale green leaves develop faint chlorotic streaking and whitish brown bands develop between the veins.

Barley
Leaves are pale green and brown spots appear between the main veins.

Maize
Chlorosis develops in between the leaf veins. The leaves later turn brown and become necrotic.

Oats
Necrotic spots and streaks develop on the second and third leaves. Leaves shrivel and become greyish brown. The growing point dies and tillering is absent in severely affected plants.

Groundnut
Leaves become yellow and later on bronze in colour.

Beans
Interveinal chlorosis of the entire leaf occurs. The seeds have marsh spots.

Peas
Brownish discolouration of internodes and tendrils is visible. Younger leaves fail to expand. In severe cases of deficiency, the entire foliage may become chlorotic.

Cotton
Leaves become reddish grey with green veins.

Rubber
Paling of the midrib and lateral veins occurs. The growth is retarded.

Sugarcane
'Pahela blight' in sugarcane is due to manganese deficiency. Whitish chlorotic streaks develop on the 3rd, 4th and 5th leaves below the youngest unfolded leaf. The growth is stunted.

Tobacco
The branches of the veins of the younger leaves turn yellow. The entire plant becomes yellow and dwarfed.

Coffee
The leaf shows a network of green veins. In case of younger leaves this symptom becomes distinct. Plants do not produce any flowers and growth is reduced.

Apple
Interveinal chlorosis in the margin and midrib. Strongly growing shoots are little affected.

Citrus
Leaves become yellowish green. Gum like spots are either side of the leaves. In acute cases premature leaf fall and shoot dieback occur.

Pears
Leaves become faded and somewhat faint. Interveinal chlorosis develops.

Pineapple
Plants show slight yellowing but no chlorosis of the leaves.

Potato
Chlorosis is seen on the top portion of the plant. Young leaves turn pale yellow and brown.

Tomato
Leaf veins turn green yellow. Flowering and fruit formation is interrupted.

Cabbage & Cauliflower
Interveinal chlorosis of the entire leaf occurs.

Spinach
Chlorosis which starts from the growing tip proceeds to the entire plant.

COPPER (Cu)

Maize
Young leaves become light yellow in colour near the base and develop necrotic tips.

Wheat
Plant becomes pale green. Older leaves bend back sharply. Growth of the tiller ceases.

Linseed
Growth is retarded, internodes become short with rosetted appearance, new leaves are smaller and pale green. Secondary shoots become chlorotic and twisted, flowering and capsule formation is affected.

Peas
Vegetative growth is affected and seed production is greatly reduced.

Lucerene
The petioles of the newly formed leaves curve downwards. The leaves wither and die. The growth of the main stem tips ceases.

Tobacco
Grey spots may be seen between the veins which turn brown throughout the entire portion of the leaf. Spots develop with irregular patches and discolouration occurs. During flowering upper leaves wilt badly.

Pepper
Plants are severely stunted, become chlorotic with the leaf cupped and crinkled at the stem.

Apple
Rosetting and dieback of the lending branches occur.

Citrus
The leaves become abnormally large. Gum pockets develop on bark. The affected fruit frequently splits and drops. Die-back of the entire plant occurs.

Pears
Leaves become scorched and dieback occurs.

Plums & Peaches
Yellowing of the leaves and interveinal chlorosis occurs.

Brinjal
Plants are severely stunted and become chlorotic with green spots on the leaves.

Cabbage
Plants are chlorotic and stunted, head formation is affected.

Onion
Scales are thin and pale yellow in colour.

IRON (Fe)

Cereals
Plants are markedly chlorotic. The tops of the plants and leaf tips die.

Sorghum
Plants have green leaves with yellow strips.

Apple
Interveinal chlorosis with dark green veins in the younger leaves develop. In severe cases shoot tips die.

Citrus
Interveinal areas are yellow and leaf becomes ivory coloured. Fruit production is reduced and in cases of acute deficiency the trees die.

Cabbage & Cauliflower
Chlorosis and bleaching of leaves are visible.

Potato
The young leaves are slightly chlorotic.

Tomato
Leaves are chlorotic towards the midrib and base of the leaflets.

BORON (B)

Maize
Interveinal chlorosis of the old leaves, failure of the young leaves to unroll and poor cob formation are the symptoms of deficiency.

Barley & Wheat
Tillering is abnormal and ear formation is checked.

Pea
Suppressed growth of the secondary roots occurs.

Broad Bean
Shoot apex withers and internal tissues disorganise in the roots.

Cotton
Necrotic spots appear on the stem and roots; stripping of the leaf stalks take place. 

Sugarcane
Growth is depressed and leaves are chlorotic.

Tobacco
The foliage is distorted, growth is stunted and flowering is inhibited.

Grapes
Chlorosis of the younger leaves, cupping of the third or fourth leaf, shortening of internodes develop. Young leaves are malformed.

Peach
Dieback of the twigs occur. The leaves are small, thick, wrinkled and brittle.

Citrus
Plants shows downward curling of the leaves with split midribs. Dieback of the apical growing point occurs.

Plums
Chlorosis and twisting of the younger leaves and necrotic spots on the older leaves are the common symptoms of Boron deficiency.

Cauliflower
Leaves are discoloured with red margin. The dead spots develop on the midrib.

Cabbage
Dwarfing and distortion of the leaves with bad flavour and internal breakdown in pith occur.

Potato
Leaves become thick and growing point dies off. The leaf margins curl upwards. The affected tubers are smaller than usual.

Tomato
The plants have a bushy appearance with blackened growing point. The seedlings turn purple in colour. The stems are stunted, terminal shoots turn yellow and die.

Onion
Plants are stunted. The leaves become grey green to dark bluish in colour. Stiff and brittle leaves also appear.

MOLYBDENUM (Mo)

Maize
Plants are stunted and general yellowing is observed.

Barley
The colour of the foliage is dull pale green. Leaf tips and margins develop interveinal chlorosis. Youngest leaf remains rolled. Flowering and grain formation are suppressed. 

Wheat
Glumes become empty, chlorosis appears. Ripening is delayed and kernels are shriveled.

Oats
Plants are erect with pale green leaves. Slight interveinal chlorosis occurs. The grain formation is decreased.

Lucerne
Foliage is dull pale green. Leaves wither completely and petioles collapse.

Pea
Plants are dwarfed. Old leaves wilt suddenly. Plants produce a weak basal shoot. Flowering is totally suppressed.

Broad Bean
Lower leaves are pale, margins and interveinal areas become grey and wilted. Stems seem defoliated. Flowering and seed production are completely suppressed.

Tobacco
Crinkling and mottling of midstem leaves occurs. Leaves wither from margins. Stem height decreases and flowering is delayed.

Rubber
Seedlings reduce in height and girth. Scorching of the rubber tip appears.

Apple
Chlorosis of seedling is observed in variety 'Rome beauty'. Scorching of tips and margin on the older leaves are the distinct symptoms of molybdenum deficiency.

Citrus
'Yellow spots' disease occurs. Large interveinal yellow spots with green colour on the lower surface of the leaves are the distinct symptoms of molybdenum deficiency.

Lemon
Leaves are rough in texture. Leaf margin curls upwards and leaves fall prematurely.

Cabbage
Veins may be purple. Leaves become brown and malformed and death of the growing point occurs.

Cauliflower
Older leaves are pale yellow green. Leaves wither and wilting of petioles occur. Development of leaf lamina is restricted, producing characteristic of 'whiptail' condition. Growing point dies.

Spinach
Chlorosis and severe necrosis of the plant leaves take place.

Potato
Newly expanded leaves turn pale and show golden yellow chlorosis. Leaf margin curls upwards followed by general withering. Leaflets and flowers turn brown and wither before opening. Margin and interveinal areas develop brown scorch. Some leaves show purple spots.

AGROMIN

Multi Micronutrient Fertilizer
AGROMIN is Aries’ Research based product developed with the object of safeguarding and increasing crop yield. 

AGROMIN provides essential plant nutrients such as Zinc, Iron, Copper, Manganese, Magnesium in partially Chelated form and Boron and Molybdenum in ideal predetermined proportions. 

AGROMIN prevents and corrects trace element deficiency from the onset. If any of these nutrients are in short supply, the crop fails to fully utilize the major nutrient fertilizers due to lack of balanced nutrition.

AGROMIN increases the crop yield by :

· Correcting micronutrient deficiencies and ensuring better nutrient balance.

· Producing stimulatory effects on various enzyme reactions.

AGROMIN also contains a wetting and dispersing agent which ensures the absorption by the plant with minimum wastage.

AGROMIN is a most effective source of micro elements for all crops.

AGROMIN has been formulated by Aries using the various State-specific formulations as notified by the various State Governments.

AVAILABILITY :

Agromin HiSol (Foliar Spray)
250 gms, 500 gms, 1 kilo

Agromin Liquid
100 ml, 250 ml, 500 ml, 1 litre, 5 litres, 10 litres, 20 litres

Agromin Soil Application

(as technical material only)
5 kilos, 10 kilos

Agromin Soil Application 

(as technical + carrier sets)
2 + 8 kilos, 2.5 + 2.5 kilos, 5 + 5 kilos, 1 + 4 kilos, 200 + 800 gms, 3 + 2 kilos, 3 + 7 kilos, 1.5 + 3.5 kilo

Agromin for Kitchen Gardens
100 gms

Agromin Foliar Spray
100 gms, 200 gms, 250 gms, 500 gms, 1 kilo, 5 kilo, 35 kilos

DOSAGE & APPLICATION OF AGROMIN

The dosage, time of application and advantage due to AGROMIN sprays varies from crop to crop as under :

CEREALS

Dosage/acre

Time of Application

Effects/Benefit 
Rice, Wheat, Barley, Maize, Jowar, Bajra, Ragi, Small Millets

Half kilo  in 100-200 litres of water

First spray : After 15-21 days of sowing (just before tillering and transplanting)

Second spray : 15-20 days after the first spray

Third spray : 15-20 after second spray

1. Removes phosphorus induced zinc deficiency. 2. Stops development of white patches and drying up of leaves. 3. Prevents development of dye tips. 4. Enhances root, shoot growth and increases the number of tillers and flowers. 5. Improves grain quality.



OILSEEDS & PULSES

Dosage/acre

Time of Application

Effects/Benefit
Groundnut, Sunflower, Mustard, Linseed, Gram, Kardi, Castor, Soyabean, Til, Tur, Niger, Moong, Urad
Half kilo In 100 to 150 litres of water

First spray : 21 to 30 days after sowing sowing/germination

Second spray : 15 to 21 days after first spray

1. Prevents yellowing and drying of leaves. 2. Makes the plant healthy and green. 3. Increases the root growth and ensures a healthy root system. 4. Increases the number of pods/siliqua. 5. Improves the size of the pods and their quality. 6. Helps filling of the pods.



FIBRE CROPS

Dosage/acre

Time of Application

Effects/Benefit
Cotton, Jute, Mesta, Sunhemp.

Half kilo In 150 litres of water

First spray : 30-40 days after crop emergence

Second spray : 15-25 days after the first spray

Third spray : 20-25 after second spray

1. Stops necrosis of the apex of stem and leaves and deformation of growing shoots. 2. Increases the bud and boll formation. 3. Increases the boll size and ensures complete maturity. 4. Helps improve the crop quality.



SPICES 

Dosage/acre

Time of Application

Effects/Benefit
Ginger, Turmeric

Half kilo In 150 litres of water

First spray : 21 days after one month of planting 

Second spray : 21 days after the first spray

Third spray : 21 after second spray

1. Removes the yellowing of leaves. 2. Improves the size of the rhizomes. 3. Increases the weight of the rhizomes.



SPICES 

Dosage/acre

Time of Application

Effects/Benefit
Chilli, Jira, Soanf, Coriander

Half kilo In 150 litres of water

First spray : 15-21 days after transplanting/ germination 

Second spray : 21 days after the first spray

1. Increases the firmness of the leaves and the stem. 2. Stops dwarfing of plants. 3. Stops formation of chlorotic, cupped, crinkled and twisted leaves.



SPICES 

Dosage/acre

Time of Application

Effects/Benefit
Pepper, Clove

Half to one kilo in 200-400 litres of water

First spray : Pre-monsoon (April-May)

Second spray : Post-monsoon (Sept.-October)

Same as for Chilli, Jira, Soanf and Coriander



PLANTATION

Dosage/acre

Time of Application

Effects/Benefit
Coconut, Arecanut, Cocoa

Half kilo In suitable quantity of water

First spray : On nursery seedling five to six months after sowing

Subsequent sprays : On young palms, two to three times in a year before and after monsoon.

Soil application : 50-100 gms./palm. Apply Agromin with pre-monsoon and post-monsoon manuring.

1. Removes iron chlorosis. 2. Increases the number of fronds, spadices, female flower clusters and nuts per tree. Improves leaf area, leaf angle and leaf colour.



CARDAMOM

Dosage/acre

Time of Application

Effects/Benefit
Half to one kilo in 200-400 litres of water

First spray : Pre-monsoon (April-May)

Second spray : Post-monsoon (Sept.-October) 

Note : Cover the entire foliage by wetting the aerial portions thoroughly. Economize application cost by spraying Agromin with Bordeaux mixture.

1. Guarantees greener leaves, a sure sign of healthy crop. 2. Reduces mottling, curling, paling of the leaves and yellowing of foliage. 3. Helps the production of large size capsules. 4. Imparts dark green colour to the capsules.



CASHEWNUT

Dosage/acre

Time of Application

Effects/Benefit
20-30 grams in 6-9 litres of water per tree.

Pre-flowering stage : Two sprays before flowering at an interval of 15-21 days. 

Initial fruit development stage : Two sprays at an interval of 15-21 days

1. Enhances the settling of flowers. 2. Reduces fruit drop. 3. Helps formation of uniform sized fruits.

RUBBER

Dosage/acre

Time of Application

Effects/Benefit
One kilo in 200-300 litres of water OR half kilo in 9-15 litres of water through aerial spray.

First spray : Pre-monsoon (April-May)

Second spray : Post-monsoon (Sept.-October)

1. Makes the foliage healthy green. 2. Improves the latex quality and quantity. 3. Stops abnormal leaf fall caused due to micronutrient deficiency.



SUGARCANE

Dosage/acre

Time of Application

Effects/Benefit
Half kilo in 150 litres of water 

First spray : 45 days after planting

Second spray : 21 days after the first spray

Third spray : 21 days after the second spray

1. Increases the number of tillers. 2. Improves the sucrose content of sugarcane. 3. Removes iron chlorosis. 4. Increases thickness of the cane and yield.



BANANA

Dosage/acre

Time of Application

Effects/Benefit
Half kilo in 150 litres of water

First spray : 60-75 days after planting

Second spray : 105-120 days after planting

Third spray : 150-165 days after planting

1. Helps increase the fruit bunch weight. 2. Improves the quality of the banana. 3. Corrects chlorotic symptoms and helps retain the dark green colour of the leaves.



TOBACCO

Dosage/acre

Time of Application

Effects/Benefit
Half kilo in 150 litres of water

First spray : 45 days after planting

Second spray : 15 days after first spray

Third spray : 15 days after second spray

1. Increases the leaf size. 2. Stops crinkling of the mid stem leaf. 3. Improves the tobacco leaf quality and quantity.



COFFEE

Dosage/acre

Time of Application

Effects/Benefit
100 gms Agromin per barrel of 200 litres of water

Pre-monsoon : May-June

Post-monsoon : October

1. Helps the formation of red, healthy berries. 2. Initiates better fruit setting and increases the number of fruits per plant. 3. Improves the quality of the fruits.



VEGETABLES

Dosage/acre

Time of Application

Effects/Benefit
Tomato, Cabbage, Brinjal, Onion, Cauliflower, Garlic, Lady's Finger, Spinach

Half kilo in 150 litres of water

First spray : 30 days after sowing/transplanting

Second spray : 21 days after first spray

Third spray : 21 days after second spray

1. Stops flower shedding. 2. Initiates better fruit setting and increases the number of fruits per plant. 3. Improves the quality of the fruit.



POTATO

Dosage/acre

Time of Application

Effects/Benefit
Half kilo in 150 litres of water

First spray : 30 days after planting

Second spray : 15 days after first spray

Third spray : 15 days after second spray

1. Improves the tuber size and keeping quality. 2. Keeps the plant in healthy green condition.



CITRUS

Dosage/acre

Time of Application

Effects/Benefit
6 to 10 grams in 2 to 3 litres of water/tree

On young and non-bearing trees : 

First spray : Before the onset of monsoon

Second spray : After the monsoon

On bearing trees :

First spray : before flowering

Second spray : At fruit setting

1. Increases the number of flowers and stops flower and fruit drop. 2. Minimizes the chlorosis intensity. 3. Keeps the plants in healthy condition and helps yield increase.



GRAPES

Dosage/acre

Time of Application

Effects/Benefit
Half kilo in 200 litres of water

First spray : At active flush after pruning

Second spray : 3-4 weeks after first spray

Third spray : 3-4 weeks after second spray

1. Enhances the setting of flowers. 2. Increases the number of fruitful buds. 3. Helps in the formation of healthy uniform sized berries.

MANGO

Dosage/acre

Time of Application

Effects/Benefit
Half kilo in 150 litres of water or 10 to 20 grams in 3-6 litres of water per tree

On non-bearing trees : 3 sprays - pre and post-monsoon and in November-December

On bearing trees : 3 sprays -

First spray : Before flowering

Second spray : During initial stages of fruit development

Third spray : 15-21 days after second spray

1. Hastens fruit development and prevents fruit drop. 2. Improves fruit quality and reduces malformation



APPLE

Dosage/acre

Time of Application

Effects/Benefit
0.3% solution as a foliar spray. Dissolve 10 to 20 grams of Agromin in 3-6 litres of water and spray on each tree.

Before bud break : February/March

After petal fall : May

Just before leaf fall : October/November

1. Decreases fruit drop and increases yield. 2. Increases the water retention ability of leaves and provides protection during dormant periods.

ABSTRACT OF THE THESIS PRESENTED ON THE EFFECT OF AGROMIN FOLIAR SPRAY ON THE GROWTH, YIELD AND QUALITY OF CAULIFLOWER.

RAM KARAN PAL, C. AZAD UNIVERSITY OF AGRICULTURE, KANPUR

VARIETY OF CAULIFLOWER : (Brassica aleracea linn): Snowball-16.

SOIL : Light Sandy loan, loose texture, well aerated, fertile.

PREPARATION OF AGROMIN SOLUTION: Agromin (9.0 gms) was dissolved in 1.5 litres of water and added with 2.5 gm lime.  Solution was sprayed fortnightly on the foliage of Cauliflower seedlings in the field.  Soil covered with polythene sheets to avoid seepage.  Foliar spray of Agromin solution started one month after the date of transplanting.  Subsequent sprays at an interval of 15 days.

The following results were obtained during the course of investigation :

· The average height of the main stem ranged from 3.5 cm to 4.45 cm.  Maximum average height was attained under treatment T4 (4 sprays of Agromin) followed by T3, T2, T1 and T0 (3, 2, 1 and 0 sprays respectively).

· The ultimate average length of the root varied from 19.28 to 14.90 cm. in treatments T4 to T0 respectively.

· The average fresh weight of the roots per plant varied from 71.75 gm to 43 gm under treatment T4 and T0 respectively.  Treatment T4 proved highly significant over control and others.  All the treatments were significantly superior to control.

· The average length of curd varied from 17.30 to 15.00 cm under treatment T4 and T0 respectively.  It is followed by treatments T3, T2, T1 and T0 (16.75, 15.73, 15.50, 15.00 cm.) respectively.

· The highest average diameter of the curd was found under T4 closely followed by T3 and T0.  Lowest diameter was found in control.
· The highest amount of dry matter was found under T1 (46.0 gm) closely followed by T3 (39.8 gm.).  The lowest amount of dry matter was produced under T4 (37.6 gm.).

· T2 achieved the highest percentage of protein (2.014) closely followed by T3 (1.946), T4 (1.866), T1 (1.865) and T0 (1.845).

· The highest amount of ascorbic acid was observed under T3 (20.213 mg).  The lowest amount of ascorbic acid was found under T0 (8.367 mg).

CONCLUSION : On the basis of the results achieved it can be concluded that foliar sprays of AGROMIN are of great advantage in improving the overall growth development and quality of cauliflower.  It may thus be inferred that foliar spray of AGROMIN be taken up as a commercial proposition for increased overall production of cauliflower under local conditions.

ABSTRACT OF THE THESIS PRESENTED ON THE EFFECT OF AGROMIN ON GROWTH, YIELD AND QUALITY OF TOMATO.

VIRENDRA KUMAR SHARMA, KANPUR UNIVERSITY

Tomato (Lycopersicon esculentum Mill) is susceptible to viral infection.  The present trial was carried out to study the effect of varying number of foliage sprays of Agromin formulation (Micronutrients) on tomato plants (variety Kalianpur Angoorlatm) grown in polythene carriers, at horticultural garden, Department of Horticulture, C.S. Azad University of Agriculture and Technology.  The overall effect appears to be of great economic advantage for vegetable growing.  

The useful results during the course of investigation are summarised below:

· The average height of the main stem ranged from 104.10 cm to 150.10 cm.  Highly significant and maximum average height was treatment T5 (5 fortnightly sprays : Agromin) followed by T4, T3, T2 and T0 (4, 3, 2, 1 sprays of Agromin and Control respectively).  T0 accounted for the minimum average height of the main stem.  All treatments were significantly superior as compared to T0.

· The maximum average diameter of the main stem (1.53 cm) was recorded in plants receiving T5 treatment.  It gradually declined in T4, T3, T2, T1 and control which were 1.33 cm, 1.32 cm, 1.15 cm, 1.10 cm and 1.10 cm.

· The maximum average of primary branches per plant (16.50) were recorded in T5 followed by the others.  Lowest number of branches (13.25) was obtained under control.

· The average length and diameter of primary branches were maximum under treatment T5 (67.67 cm and 0.53 cm respectively) followed by the others.  Untreated plants produced the lowest average (38.98 cm and 0.47 cm).

· The ultimate average length of the root varied from 57.97 cm to 39.80 cm in T5 and T0 respectively.

· The maximum average number of roots per plant were found in treatment T5 (13.25) followed by T4, T3, T2, T1 and T0 (12.00, 9.50, 9.25, 8.25 respectively).

· The maximum average number of fruits per plant was achieved in treatment T5 (209.50) followed by treatment T4, T3, T2, T1, T0 (120.75, 120.50, 101.00, 100.25 and 78.25 respectively).  All treated 

        plants increased the average number of fruits per plant as compared to    

        control.

· The maximum yield of fruits per plant was also achieved by treatment T5 (4.887 kg) and the minimum under treatment T0 (1.489 kg).  Performance of all other treated plants was also significantly superior to that of control, T5 being the most outstanding.

AGROMIN ON PADDY

GOVERNMENT OF WEST BENGAL 

OFFICE OF THE AGRICULTURAL DEVELOPMENT OFFICER
Kashimur, Dt.Purulia

TO WHOM IT MAY CONCERN

SUB: Variation of yield in Aman Paddy var IR-64 due to application of Agromin Liquid    (Grade-04) at Kashipur Block (Purulia) ‘97-98

The following differences in yield have been observed in Aman Paddy var iR-64 in the demonstration plot treated with Agromin liquid (Grade-04) over non treated plot under NWDPRA.


Average Yield/ha.

D/C Plot treated with Agromin Liq (G-04) Paddy var IR-64
4050 kgs.

D/C Plot not treated with Agromin
3440 kgs.

Agricultural Development Officer,

Kashipur, Dt.Purulia

Countersigned 

Sub-Divisional Agricultural Officer, Purulia.
AGROMIN ON MUSTARD

GOVERNMENT OF WEST BENGAL 

OFFICE OF THE AGRICULTURAL DEVELOPMENT OFFICER
Kashimur, Dt.Purulia

 SUB: Variation of yield in Mustard Demonstration plots treated with Agromin (Liquid) over untreated ones in Para Blow, Purulia, 

during 1996-97


Average Yield/ha.

D/C Plot treated with Agromin (Liquid) Mustard - var. B-9
885 kgs.

D/C Plot without the treatment of Agromin (Liquid) var.B-9 mustard
750 kgs.

Agricultural Development Officer,

Kashipur, Dt.Purulia

Countersigned 

Sub-Divisional Agricultural Officer, Purulia

AGROMIN ON SOYABEAN

Effect of Agromin on Soyabean :

1. Variation of yield in Soyabean demonstration plots treated with Agromin (Soil) over untreated ones in Joypur Block (Bankura) during 1995-96.

The following differences in yield have been observed in Soyabean demonstration plots treated with Agromin (Soil) over untreated ones.  The demonstration was conducted in Kharif 1995 and the Agromin was supplied by M/s.Aries Agro-Vet Industries Limited.

O/C plots treated with Agromin (Soil) Soyabean Var. UPSM-19
Average yield per hectare:

                1950 kgs.

O/C plots without the treatment of Agromin (Soil) Soyabean Var. UPSM-19
Average yield per hectare:

                 1800 kgs.

Agricultural Development Officer, Joypur (Bankura) - Dt.9.1.96

2. Variation of yield in Soyabean demonstration plots treated with     

Agromin (Soil) over untreated ones in Bishnupur Block (Bankura) during 1995-96.
The following differences in yield have been observed in Soyabean demonstration plots treated with Agromin (Soil) over untreated ones.  The demonstration was conducted in Kharif 1995 and the Agromin was supplied by M/s.Aries Agro-Vet Industries Limited.

O/C plots treated with Agromin (Soil) Soyabean Var. UPSM-19
Average yield per hectare:

                1425 kgs.

O/C plots without the treatment of Agromin (Soil) Soyabean Var. UPSM-19
Average yield per hectare:

                 1250 kgs.

Agricultural Development Officer, Bishnupur (Bankura) - Dt.10.1.96

                                               // True Copy  //
YIELD OF DIRECT SOWN RICE AS AFFECTED BY MICRONUTRIENTS

Rice variety
:
Cauvery

Seed rate
:
100 kg/ha

Row spacing
:
30 cm.

Nutrient applied
:
80 kg N/ha

Design of experiment
:
R.B.D.

Replications
:
Four

Stage of spray
:
40 days after sowing

Crop stand
:
Good

Investigator
:
Dr.R.C.Tiwari, Soil Physicist,

(All India Coordinated Res. Project on Dryland Agric.), B.H.U. Varanasi.



Treatments
Grain yield q/ha



1978-79
1980-81

1.
ZnS04 00.2% solution
36.63
37.67

2.
MnS04 00.2% soln.
39.35
37.67

3.
FeS04 00.2% solution
37.18
36.31

4.
Agromin @ 0.16% sol.
40.18
40.39

5.
Control water spray

SEM+

C.D. 5%
36.99

0.85

2.61
34.95

3.54

N.S.

In both the years i.e. 1978-79 and 1980-81 Agromin increased the yield of rice by about 3.5 to 5 quintals per hectare over control respectively.
AGROMIN SPRAY ON RICE

‘Agromin’, a product of M/s.Aries Agro-vet Industries Ltd., Bombay was received for trial purposes, as foliar spray on standing rice, to stimulate growth and production.  This product has been tested in rice fields elsewhere and had shown very promising results.  ‘Agromin’ contains plant nutrients in chelated form, particularly micro-nutrients like Zn, Fe, Cu, Mn and Mg.  This product was received very late and hence properly laid out trial could not be carried out.  However, eight plots of 100 sq.m. each were selected where the variety Cr.94-721-3 was transplanted on 24-7-81.  Out of 8 plots, 4 plots were marked for Agromin Spray at random and the remaining 4 plots were marked as ‘No Spray’ control.

The rate of special paddy formulation is 600 gms. dissolved in 400 litres of water for spraying 1 ha area in two split doses.  Accordingly, the solution was prepared and sprayed on 7-9-81 and 22-9-81 i.e. 70 and 85 days after seed sowing which was later stage of the crop. It is clear that AGROMIN spray has influenced grain yield, grain weight per sq.m. and per panicle as well.  The yield increase is about 32% which gives confidence to continue the trial for confirmation of the result.

AGROMIN ON SUGARCANE

Studies were  conducted on the effect of chelated micronutrients on yield of sugarcane at Central Sugarcane Research Station, Padegaon, P.O. Nira (Maharashtra).  The  mean cane yield as affected by different treatments are as under :
Sl.No.
Treatments
Yield MT/ha.
Increase in yield over regular NPK fertilizer dose
Increase in yield over normal P&K and 50Kg/ha less Nitrogen



1.
Regular NPK dose - Soil Application of Agromin @ 50Kilo/ha.
119.500
MT/Ha

14.43
Percent

13.6
MT/ha

34.67
Percent

40.8

2.
Agromin @ 50Kilo/ha Soil Application - Normal P&K dose but 50Kilo/ha.less nitrogen
110.500

5.34
5.0
25.67
30.2

3.
Regular NPK fertilizers alone i.e. 250 N, 115 P and 115 K.
105.166





4.
Normal P & K dose and 50Kg/ha less nitrogen

                     S.E. +

                   C.D. at 5%
84.833

2.38

7.075






Sd/-


                                                           Mahatma Phule Krishi Vidyapeeth,


Sugarcane Specialist






Padegaon.

SUMMARY OF RECENT RESEARCH TRIALS ON AGROMIN


All India Coordinated Rice Improvement Project







Station
Control
Experimental
Increase
Increase
Benefit (Rs.)
Cost of
Net Benefit


Yield (kg)
Yield (kg)
in Yield (kg)
In Yield %
@ 5.00/kg.
Agromin (Rs.)
to farmer 

(Rs.)

Cuttack
1,860.00
1,970.00
110.00
5.91
550.00
110.00
440.00


2,120.00
2,200.00
80.00
3.77
400.00
110.00
290.00

Banswara
6,220.00
6,950.00
730.00
11.74
3,650.00
110.00
3,540.00


5,410.00
5,640.00
230.00
4.25
1,150.00
110.00
1,040.00


6,190.00
7,520.00
1,330.00
21.49
6,650.00
110.00
6,540.00


6,000.00
6,950.00
950.00
15.83
4,750.00
110.00
4,640.00


7,280.00
8,140.00
860.00
11.81
4,300.00
110.00
4,190.00


7,090.00
7,520.00
430.00
6.06
2,150.00
110.00
2,040.00

Pattambi
2,160.00
2,600.00
440.00
20.37
2,200.00
110.00
2,090.00


1,730.00
2,830.00
1,100.00
63.58
5,500.00
110.00
5,390.00


930.00
1,170.00
240.00
25.81
1,200.00
110.00
1,090.00


900.00
1,630.00
730.00
81.11
3,650.00
110.00
3,540.00


1,030.00
2,560.00
1,530.00
148.54
7,650.00
110.00
7,540.00


700.00
1,030.00
330.00
47.14
1,650.00
110.00
1,540.00

Hyderabad
4,950.00
6,010.00
1,060.00
21.41
5,300.00
110.00
5,190.00


Agromin on Sugarcane: Khedut Sahakari Khand Udyog Mandali
















Station
Control
Experimental
Increase
Increase
Benefit (Rs.)
Cost of
Net Benefit


Yield (kg)
Yield (kg)
in Yield (kg)
In Yield %
@ 4.80/kg.
Agromin (Rs.)
to farmer 

(Rs.)

Bardoli
32,332.00
41,569.00
9,237.00
28.57
44,337.60
110.00
44,227.60











Agromin on Potato: Central Potato Research Institute
















Station
Control
Experimental
Increase
Increase
Benefit (Rs.)
Cost of
Net Benefit


Yield (kg)
Yield (kg)
in Yield (kg)
In Yield %
@ 2.50/kg.
Agromin (Rs.)
to farmer 

(Rs.)

Shimla
306.25
357.50
51.25
16.73
128.13
110.00
18.13










Prices are approximate Farmgate prices as on May 1999.

Price of Agromin reflected is the price paid by farmers valid as on May 1999. 

Please note that both Farmgate prices and the MRP of Agromin are subject to change from time to time. 

The above estimates are therefore only indicative in nature.

METAL CHELATES

Micronutrient deficiencies are a common occurrence in all parts of India. Some of the deficiencies are specific to some areas and crops. Iron deficiency generally occurs in citrus orchards and sugarcane grown on calcareous soils and Magnesium deficiency is generally observed in plantation crops such as cardamom and tobacco. These deficiencies occur due to specific soil and climatic conditions existing at the time of crop growth, substantially affecting the yield of the crop. The nutrients are applied for the correction of deficiencies from various sources including inorganic salts. These deficiencies are corrected by the foliar application of nutrients but the chances of success with inorganic salts are low. 

Another source of nutrients are metal chelates which are very effective for the correction of deficiencies. These metal chelates also increase the yield of the crop mainly because of regulatory and stimulatory influence of chelates on enzyme systems. The users who were benefited by the use of combined metal chelates requested Aries to formulate single nutrient chelates. 

Consequently Aries has introduced the following single nutrient chelates :

· Chelamin - Zinc Chelate

· Chelafer - Iron Chelate

· Chelacop - Copper Chelate

· Chelamag - Magnesium Chelate

· MnChel - Manganese Chelate

The extent of Micronutrient deficiencies in soils of India was recently studied by Dr.M.V.Singh of the Indian Institute of Soil Science, Bhopal. A summary of his findings as published by the Indian Micro-fertilizers Manufacturers' Association follows.

Extent of Micronutrient deficiencies in soils of India

A study by Dr.M.V.Singh of the Indian Institute of Soil Science, Nabibagh, Bhopal 462 038.

State
No. of samples
Percent deficient soil samples



Zn
Cu
Fe
Mn
B
Mo

Andhra Pradesh
8158
49.4
< 1
3.0
1.3
--
--

Assam
12165
34.0
< 1
2.0
20.0
--
--

Bihar
19214
54.0
3.0
6.0
2.0
39
--

Delhi
201
20.0
--
--
--
--
--

Gujarat
29765
24.0
40.0
8.0
4.0
2
10

Haryana
21848
60.5
2.0
20.0
3.6
--
28

Jammu & Kashmir
93
12.0
--
--
--
--
--

Karnataka
27860
72.8
5.3
34.9
17.4
32
--

Kerala
650
34.0
31.0
< 1
0
--
--

Madhya Pradesh
31966
42.7
< 1
6.6
1.4
22
18

Meghalaya
95
57.0
2.0
0
23.0
--
--

Orissa
16040
54.0
--
0
0
--
--

Pondicherry
4108
8.0
4.0
2.0
3.0
--
--

Punjab
16320
48.0
0.4
14.3
2.4
--
--

Rajasthan
183
21.0
--
--
--
--
--

Tamilnadu
27733
58.6
6.0
17.3
6.1
18
--

Uttar Pradesh
25846
45.7
0.7
6.2
3.0
24
--

West Bengal
6547
36.0
0
0
3.0
68
--

Whole of India
248786
48.4
2.5
12.0
5.0
33
13

Source : Micronutrient News : A Bulletin of Indian Micro-Fertilizers Manufacturers’ Association (IMMA), 

Vol. XIII No.1, 15 January 1999

CHELAMIN

Chelated Zinc 12% ZnEDTA
Zinc deficiency in soils is widespread and substantially depresses crop yields. Zinc deficiency is caused due to unfavorable soil conditions, heavy or prolonged doses of phosphatic fertilizers and cold, wet weather.

CHELAMIN is a most cost-effective source of Zinc. Being Chelated, the zinc is fully and totally absorbed by the plant through foliage. CHELAMIN effectively fulfills the demand of zinc by the plant.

CHELAMIN :

· reduces withering in patches

· stops the formation of abnormally small leaves

· increases the plant’s resistance to diseases 

· boosts growth rate. 

· substantially increases yield

· reduces the intensity of chlorosis

· decreases flower and fruit drop

· helps in the growth of shoots and the formation of grains and fruits.

CHELAMIN is a micronized free-flowing powder with high solubility in water. A wetting and dispersing agent facilitates complete absorption by the plant. CHELAMIN is compatible with all water sprayable agrochemicals. CHELAMIN can be safely used to prevent and correct zinc deficiency in all crops.

Availability :

   Chelamin Foliar Spray

   50 gms, 100 gms, 200 gms, 500 gms, 1 kilo

   Chelamin Soil Application (as technical + carrier sets) 

   100 gms + 2 kilos, 200 gms + 4 kilos, 250 gms + 5 kilos, 500 gms +   

   10 kilos

CHELAMIN VS. ZINC SULPHATE ON WHEAT

Departmental Agricultural Testing & Demonstration Centre,

 Haldwani, Nainital
Testing of Chelated Zinc and Zinc Sulphate on the yield of Wheat crops at different doses.

DESIGN
RBD-Prativalan-4.

Area of the Plot
5 x 3 sq. Mt.

Standard of Fertilizers
Nitrogen          -          20 kgs. per Ha.

                    
Phosphorous  -          60 kgs. per Ha.


Potassium      -          40 kgs. per Ha.                                                       

Variety
H.D. 2285

Date of sowing
7/12/1991

Date of harvesting
22/04/1992

RESULTS:
Yield in Qntl. Per ha.

Sr.No.
Treatment
Increase in yield

1
Control
25.00

2.
Zinc Sulphate 10 Kg. per Ha.
27.83

3.
Zinc Sulphate 20 Kg. per Ha.
28.17

4.
Chelated Zinc 0.4 Kg. per Ha.
30.12

5.
Chelated Zinc 1 Kg. per Ha.
29.00

6.
Chelated Zinc 1.5 Kg. per Ha.
26.55

Height variation 5% level - 1.55 qntl. per ha.

Variable multiplicand (in percent) 14.64 Qntl. per Ha.

RESULT: The consumption of Chelated Zinc at the rate of 0.5 Kg. per Ha. has increased the crop yield substantially.

By this treatment, the yield has increased approximately 20.48/5 comparatively to control whereas the increase has observed only 12.68% as a result of the consumption of Zinc Sulphate at the rate of 20 Kgs. per ha. comparatively to control.  Therefore the consumption of Chelated Zinc at the rate of 0.5 Kg. per Ha has been found more beneficial compared to the consumption of Zinc Sulphate.





Sd/-





Deputy Director of Agri.





Agricultural Officer 
ICAR PUBLICATION 1997

RESPONSE OF RICE TO ZINC IN ORISSA
S.K.SAHU1, B.K.GHOSH2, D.JENA3 and R.C.JEE4
Zinc deficiency has long been suspected as a factor responsible for low yields of rice in the wetlands of Orissa.  Research work was, therefore, undertaken at three locations to study the response of rice to various treatments of zinc.  It has been found that seedling root dip with four percent zinc oxide for four hours before transplanting or alternative seed coating with 0.4 per cent zinc sulphate for 12 hours is highly beneficial for rice soils of Orissa having available (DTPA extractable) zinc below 0.8 ppm.

Zinc (Zn) deficiency is perhaps the most important nutritional factor limiting grain yield in wetland rice next to nitrogen (N) and phosphorus (P) deficiency.  The incidence of Zn deficiency in  Orissa has increased recently because of replacement of traditional varieties with high yielding, semi-dwarf varieties which have less tolerance to Zn deficiency, greater need of Zn by these modern varieties, wide use of urea in place of ammonium sulphate that temporarily increases soil pH, increased use of phosphatic fertilizers resulting in phosphorus induced Zn deficiency, increased use of high analysis fertilizers that contain no Zn and double and triple cropping in irrigated wetland rice.  Moreover, all the typical waterlogged rice fields and black soils of calcareous nature are deficient in zinc.

In spite of balanced use of NPK fertilizers, low yield of rice has been responded in some black, alluvial and red soil groups of Orissa.  Although visual symptoms of Zn deficiency in rice crops of these areas could not be detected.  Zn as one of the limiting factors for low yield of rice could be suspected.  Trials on different zinc treatments for rice were taken up in red soil groups at Regional Research Station (RRS), Semiliguda of Koraput district, black soil groups at Regional Research Station, Bhawanipatna of Kalahandi district and alluvial soil groups at Regional Research Station, Ranital of Balasore district.

The soil at RRS, Semiliguda was silty clay loam with pH 6.2, organic carbon 0.829% and DTPA-Zn 0.86 ppm.  The soil at RRS, Bhawanipatna was sandy clay loam with pH 7.8, organic carbon 0.716% and DTPA-Zn 0.16 ppm.  The soil at RRS, Ranital was loam with pH 7.5, organic carbon 0.840% and DTPA Zn 0.58 ppm.

Under waterlogged condition, during kharif 1979 a trial was conducted at the Regional Research Station, Semiliguda with seven treatments of zinc including one control replicated thrice in a randomised block design.  The treatments included seed soaking, seedling root dip for 12 hours and foliar spray of zinc sulphate at 0.2 and 0.4 per cent concentrations each.  Rice variety ‘Pankaj’ was the test crop.

During kharif 1986, the trial at Ranital included soil application of zinc sulphate at 10 and 20 kg per hectare each, foliar spray of 0.5 per cent zinc sulphate solution and seedling root dip of 4 per cent zinc oxide suspension for 4 hours before transplanting.  The same treatments of zinc were repeated during kharif 1987 with inclusion of soil and foliar application of CHELAMIN, a zinc chelated carrier.  A no zinc treatment was included during both the seasons.  Rice variety CR 1018 was the test crop.

For all the treatments the rice crop at these three locations received common dose of 60 kg N, 30 kg P205 and 30 kg K20 per hectare.  The results under study from the given Tables showed marked response of rice to zinc treatments.  Under waterlogged situation, rice variety ‘Pankaj’ cultivated in silty clay loam red soil at Semiliguda responded significantly to any form of zinc treatment (Table 1).  Seed soaking with 0.4 per cent zinc sulphate for 12 hours produced the maximum rice yield (50.1 quintals per hectare) followed by foliar spray of zinc sulphate at the same concentration.  Seedling root dip and foliar spray of zinc sulphate at 0.2 per cent produced identically next third higher yield.  Seed soaking and seedling root dip with 0.2 and 0.4 per cent zinc sulphate respectively proved significantly superior to no zinc treatment only.

Table 1

Treatment
Grain yield
Response                      

Control (No Zinc)
42.2
-

Seed soaking with 0.2% zinc sulphate solution for 12 hours
45.0
7.1

Seed soaking with 0.4% zinc sulphate solution for 12 hours
50.1
18.7

Seedling root dip with 0.2% zinc sulphate solution for 12 hours
46.2
9.5

Seedling root dip with 0.4% zinc sulphate solution for 12 hours
44.4
5.2

Foliar spray of 0.2% zinc sulphate solution at maximum tillering and panicle initiation
46.0
9.0

Foliar spray of 0.4% zinc sulphate solution at maximum tillering and panicle initiation
47.0
11.3

C.D. (0.05)
1.1
-

Maximum  response  of  rice  to  zinc application was observed  in  sandy  clay  loam  of black soil at Bhawanipatna (Table 2).  This response was due to high pH and calcareous nature of the soil.  Seedling root dip with 4 per cent zinc oxide for 4 hours before transplanting produced the maximum grain yield (57.1 quintal per hectare) followed by foliar spray of 0.5 per cent zinc sulphate solution at maximum tillering and panicle initiation.  Seedling root dip with 2 per cent zinc oxide and foliar spray of 0.33 per cent zinc sulphate produced equal rice yield which was superior to no zinc treatments.

Table 2. Response of rice (‘Jajati’) to zinc in black soil at Bhawanipatna

Treatment
 Grain yield (q/ha)                                                             


1985
1986
Mean
Response (%)

Control (No zinc)
42.0
40.3
41.1
-

Seedling root dip with 2% zinc oxide suspension for 4 hours
51.3
53.3
52.3
27.2

Seedling root dip with 4% zinc oxide suspension for 4 hours
53.8
60.4
57.1
38.0

Foliar spray of 0.5% zinc sulphate at maximum tillering and panicle initiation
49.5
60.4
54.9
33.5

Foliar spray of 0.33% zinc sulphate maximum tillering panicle initiation and boot leaf stage
51.1
51.7
51.4
25.1

CD (0.05)
3.62
3.50
-
-

Response of rice to zinc in loamy alluvial soils and Ranital was observed (Table 3).  During first year of the study, response of rice to zinc treatments was significant.  Seedling root dip with 4 per cent zinc oxide suspension produced the maximum yield (39.3 q/ha) followed by foliar spray of 0.5 percent of zinc sulphate and soil application of the same at 20 and 10 kg per hectare respectively.   During second year of the study zinc treatment did not significantly increase the crop yield due to overflow of flood water from plot to plot for three days that occurs 15 days after transplanting.

Table 3. Response of rice (‘CR 1018’) to zinc in alluvial soil at Ranital

Treatment
             Grain yield (q/ha)


1986
1987
Mean
Response (%)

Control (No zinc)
32.0
30.3
31.1
-

Soil Application of zinc sulphate at 10 kg/ha
33.9
31.0
32.5
4.8

Soil Application of zinc sulphate at 20 kg/ha 
34.5
22.5
33.5
8.1

Seedling root dip with 4% zinc oxide for 4 hours
39.3
33.6
36.5
17.7

Foliar spray of 0.5% zinc solution at maximum tillering and panicle initiation
36.8
32.5
34.7
11.9

Foliar spray of 0.2% Chelamin at maximum tillering and panicle initiation
-
37.7
37.7
21.6

Soil application of Chelamin at 10 kg/ha
-
34.2
34.2
10.3

CD (0.05)
-
1.2
N.S
-

1 Senior Soil Scientist, Department of Soils and Chemistry, 2 Reader, Department of Plant Physiology, College of Agriculture, Bhubaneswar,  (Orissa) 751003.

3 and 4 Senior Soil Scientists, Regional Research Station, Balasore (Orissa.)
CHELAMIN ON RICE IN BANGLADESH
Bangladesh Rice Research Institute
The effectiveness of Chelamin (12% Zn) as a source of Zn fertilizer was tested during Aus, 1992 at Gazipur farm and was compared with zinc sulphate. Chelamin was applied at the rate of 500 g/ha. BR14 was used as test variety and fertilized with 60-40-40 kg NPK/ha. The rate of Zn from ZnSO4 was 4 kg/ha.

Treatments
Grain Yield (tons/ha.)

NPK
4.53 

NPK + ZnSO4
4.59

NPK + Chelamin
5.13

Control (no fertilizer)
3.59

Senior Agronomist, Agronomy Division,

Bangladesh Rice Research Institute

CHELAMIN ON RICE

To test the efficacy of chelated zinc as a source of zinc to rice plants, a field experiment was conducted at the Crop Research Centre, Pantnagar in kharif, 1990.

Experiment:

The experiment was laid out in K1 block of the C.C. Pantnagar.  The soil is miscellaneous type (order : Mollisol).  A.B.B.L. experiment was laid out keeping the plot size 4m x 3m.  Twenty-five days old seedlings (viz. ‘Manhar’) were planted on 31st July, 1990.  All the plots received nitrogen at 120 kg. N ha-1 through urea in three splits and 60 kgs. P205 ha-1  and 40 kgs. K20 ha-1 through DAP and Murate of Potash, all as basal.  The treatment details are as follows:-

T1
Control 1 (NPK only)

T2
25 kg. ha -1ZnS04 as basal dressing

T3
0.5 kg. ha-11 Chelated Zinc as basal dressing

T4
25 kgs. ha-11ZnS04  top dressed 25 days after transplanting.

T5
0.5 kg. ha-1 Chelated Zinc top dressed 25 days after transplanting

T6
0.5% ZnS04 in 500-600 litres water spraying

T7
0.1% Chelated Zinc in 500-600 litres water spraying

Each treatment was replicated four times.  At maturity the net plot (2.6m x 3.6m) was harvested and the grain yield was recorded.

Results :

Table : Grain yield of rice (viz. Manhar) as affected by zinc sources.

Treatment
Grain Yield

(Q.ha-1)

Control only NPK (T1)
22.5

25 Kg. ZnS04 ha-1 basal (T2)
32.6

0.5 Kg. ha-1 Chelated Zinc basal (T3)
31.2

25 Kg. ZnS04 ha-1 top dressed (T4)
36.6

0.5 Kg.  ha-1 Chelated Zinc top dressed (T6)
29.2

0.5 % Kg.  Zinc Sulphate spray (T6)
34.3

0.1 % Chelated Zinc  spray (T7)

                                         C.D.

                                (    P = 0.05  )
36.8

N.S.

// EXTRACT //

CHELAMIN ON SOYABEAN

M.P. Oilfed Area Agronomic Centre, Amlaha, Dist. Sehore 466 113

Result  Of Demonstration :

As to know the efficiency and utility of “Chelamin” in Soybean crop.  A demonstration was conducted at area Agronomic Centre, M.P. Oilfed, Amlaha, during kharif 1988.

Keeping in view the nature of chemical (Chelamin act as growth promoter, removing the deficiency of Zn appropriate observations were recorded from treated and control plots and data were statistically analysed.  During statistical assay treatments i.e. control and treated which definitely exhibit that “Chelamin” in some extent is capable of enhancing the yield level in soybean.

When the data of yield from either sides were analysed, it was found that treated portion of the field shows the enhanced productivity by 28%.
SAVINGS ON MATERIAL COST PER HECTARE

 CHELAMIN CHELATED ZINC (12% Zn EDTA) V/s. ZINC SULPHATE 


CHELAMIN

(Chelated Zinc)
ZINC SULPHATE

QUANTITY/HECTARE
500gms. + 10kgs. Carrier
25 Kgs.

MATERIAL COST
Rs.398.00
Rs.625.00

NET SAVING ON MATERIAL COST
Rs.625.00

Rs.398.00

Rs.227.00


Further benefit will be derived by the farmer due to a 15 - 20% increase in yield.

(Chelamin calculated at company’s price of Rs.398.00 per set zinc sulphate calculated at Rs.25.00 per kilo.)

Rates are average MRPs paid by the farmer for Chelamin and Zinc Sulphate valid for the month of May 1999. These rates are subject to change from time to time.

CHELAMIN ON TEA

ANNUAL SCIENTIFIC REPORT 1995-96    (EXTRACT)

Tea Research Association, Tocklai Experimental Station, 

Jorhat 785008. Assam, India.
CHELATED ZINC VS. ZINC SULPHATE :

This experiment is being continued since 1992 at two sites viz. Tocklai Division (AS234) at Kolony T.E. (AN235) to compare the efficiency of foliar application of zinc in chelated and non-chelated forms with or without urea. The yield responses of mature tea to different treatments are shown in the following Table. For application in one hectare of tea, chemicals were dissolved in 400 litres water per round.
TREATMENTS
AS234 (UP) Tocklai Div
AN235 (UP) Kolony T.E.

T1 = 2 kg ZnSO4/ha/round - 3 rounds
2989
4227

T2 = 4 kg ZnSO4/ha/round - 3 rounds
2866
4583

T3 = 2 kg ZnSO4 + 4 kg Urea/ha/round - 3 rounds
2962
4424

T4 = 4 kg ZnSO4 + 4 kg Urea/ha/round - 3 rounds
3208
4444

T5 = 240 g Chelated Zinc/ha/round - 3 rounds
3091
4024

T6 = 480 g Chelated Zinc/ha/round - 3 rounds
2869
4620

T7 = 240 g Chelated Zinc + 4 kg Urea/ha/round 

- 3 rounds
3033
4539

T8 = 480 g Chelated Zinc + 4 kg Urea/ha/round 

- 3 rounds
2928
4231

T9 = Control (400 litres water/ha/round)
2910
4108

CD (P=0.05)
NS
354

CV%
6.45
7.44

Analysis of yield data revealed no significant difference between the treatments in Tocklai Division (AS234), but in Kolony T.E. (AN235) the treatment differences were significant. The yield response from 12 kg zinc sulphate/ha (T2), 1.44 kg Chelated zinc/ha (T6) and 720 gm. Chelated zinc plus 12kg urea/ha (T7) applied in 3 rounds were similar and significantly increased the yield over control. 

12 kg. Zinc Sulphate (T2) was found to be better than the lower dose of zinc sulphate (T2 : 6 kg/ha). Lower dose of Chelated zinc (720 gm/ha) mixed with urea (T7 : 12 kg/ha) was as good as the higher dose of Chelated Zinc (T6 : 1.44 kg/ha) alone.

Another trial was laid out at Ethelwood T.E. (AS231) in 1991 to see the effect of zinc sulphate and chelated zinc on yield. The treatment details along with yield data for the year 1995 are shown in Table 2 (at 450 litres of water/ha/round). For application in one ha of tea, chemicals were dissolved in 450 l of water per round.

TREATMENTS
Yield in KMTH

AS 231 (DS)

T1 = Control (only water spray)
3 rounds                    2957

T2 = 6.25 kg ZnSO4/ha.
3 rounds                    3086

 (at 0.46% soln)

T3 = 12.5 kg ZnSO4/ha.
3 rounds                   3248

 (at 0.93% soln)

T4 = 25.0 kg ZnSO4/ha.
3 rounds                    3055

 (at 1.85% soln)

T5 = 1.15 kg Chelated zinc/ha.
3 rounds                     2909

(at 0.085% soln)

T6 = 2.30 kg Chelated zinc/ha.
3 rounds                     3040

 (at 0.17% soln)

T7 = 4.60 kg Chelated zinc/ha.
3 rounds                      2828

 (at 0.34% soln)

CD (P=0.05)
                                         160

CV%
                                        4.05

Results of this year revealed that application of only 12.5 kg Zinc Sulphate/ha. significantly increased yield of tea over control. Application of chelated zinc upto 4.6 kg/ha could not increase yield.

OTHER MICRONUTRIENTS AND GROWTH PROMOTERS :

Promising effects of certain micronutrients, micronutrient formulations and growth promoters (A.R.1994) were observed in experiments T/39 and B 33/1.2 (Table 3)

TREATMENTS
 Yield (KMTH)


T/39
B 33/1.2


1994

(DS)
1995

(UP)
1994

(LP)
1995

(UP)

Control
1799
2613
1813
1830

Agromin  @ 1:500

(Micronutrient mixture)  
2016
2697
1931
1883

Chelamin (zinc chelate)  @ 0.5 kg/ha.
--
--
1632
1892

Chelamin @ 1.0 kg/ha.
2179
2746
1874
2087

Chelamin @ 1.5 kg/ha.
2021
2651
1909
2078

Chelamin @ 2.0 kg/ha.
1944
2530
--
--

Zinc Sulphate @ 12.5 kg/ha.
1941
2812
1862
1869

CD (P=0.05)
77
129
N.S.
N.S.

CV%
2.23
2.84
10.15
13.52

In both the experiments, application of Chelamin @ 1.0 kg./ha. produced marked increase in yield. However, treatment effects were significant only in T/39. Effects of certain growth promoters, acids and micronutrient formulations were also studied in other two experiments, T/20 and B 33/1 (A.R. 1990-91).

CHELAMIN ON POTATO

RAMAKRISHNA MISSION ASHRAM

Divyayan Krishi Vigyan Kendra, Moradabadi, Ranchi 834 008.

Ref: AGRO/204/1120/92                                         
16th September 1992.

This is to certify that M/s.Aries Agro-Vet Industries Pvt.Ltd., Bombay, have supplied us a sample of Chelamin fertilizer (Chelated Zinc Micronutrient).  This was used on potato cultivation.  The observations are noted below:



YIELD

1.
1495 sq. ft. (0.03 acre) with Chelamin
600 kgs.

2.
1495 sq. ft. (0.03 acre) without Chelamin
550 kgs.

Sd/- (Training Coordinator)

SUMMARY OF RECENT RESEARCH TRIALS ON CHELAMIN


Chelamin on Wheat: Govt. Farm, Ajmer
















Station
Control
Experimental
Increase
Increase
Benefit (Rs.)
Cost of
Net Benefit


Yield (kg)
Yield (kg)
in Yield (kg)
In Yield %
@ 4.50/kg.
Chelamin (Rs.)
to farmer 

(Rs.)

Ajmer
2,142.00
4,773.00
2,631.00
122.83
11,839.50
210.00
11,629.50











Chelamin on Tea: Aibheel Tea gardens, Jalpaiguri (Goodrickes group)
















Station
Control
Experimental
Increase
Increase
Benefit (Rs.)
Cost of
Net Benefit


Yield (kg)
Yield (kg)
in Yield (kg)
In Yield %
@ 70.00/kg.
Chelamin (Rs.)
to farmer 

(Rs.)

Jalpaiguri
170.20
243.26
73.06
42.93
5,114.20
275.00
4,839.20










Prices are approximate Farmgate prices as on May 1999.

Price of Chelamin reflected is the price paid by farmers valid as on May 1999. 

Please note that both Farmgate prices and the MRP of Chelamin are subject to change from time to time. 

The above estimates are therefore only indicative in nature.

CHELAFER

Chelated Iron 12% FeEDTA
Iron deficiency in plants is one of the hardest to correct. Iron applications as inorganic salts usually revert rapidly to forms not available to plants. Aries has overcome this problem with CHELAFER - a synthetic Iron Chelate.

Causes of Iron deficiency

Iron is present in the soil but in forms not available to plants. Imbalance of metallic nutrients such as copper and manganese, excess of phosphorus, high soil pH, high lime, high soil moisture and cool temperature, high levels of bicarbonates and other factors.

Identifying Iron deficiency

Chlorosis or yellowing of leaves becomes very marked on new growth. Typically a network of fine green veins is patterned against lighter coloured background. Soon whole leaves become ivory coloured or totally yellow. These symptoms vary from crop to crop and are detailed earlier in this handbook.

Hidden hunger for micronutrients hinders the optimization of crop yield. Timely application of CHELAFER helps achieve top yields. 

CHELAFER stimulates and regulates enzyme reactions for growth and development of crops as iron activates several enzymes.

CHELAFER increases chlorophyll content of healthy green leaves. It also prevents chlorosis and spiraling of leaves.

CHELAFER increases the productive tillers in wheat and paddy. It induces resistance to pests and diseases. Further, CHELAFER boosts growth rate, dry matter accumulation and increases yields.

CHELAFER can be safely used to prevent and correct iron deficiency in all crops

Availability :

Foliar Spray : 50 gms, 100 gms, 200 gms, 500 gms.

Soil Application (as technical + carrier sets) : 200 gms + 4 kilos, 500 gms + 10 kilos
CHELAMIN AND CHELAFER ON APPLES

Dr J D Tiwari, Plant Physiologist, Government Horticultural Experimental and Training Center, Chaubattia, Ranikhet, Distt

CHELAMIN (Zinc chelate) and CHELAFER (Iron Chelate) was sprayed on apple trees at following stages : (a) Bud break stage, (b) One month after last petal fall stage

The observations following use of CHELAMIN were recorded on colour improvement of apple fruits, which are as under:

TREATMENT
PERCENT SURFACE COLOURED

Zinc Sulphate 0.2% solution
58.5

Chelamin (Zinc chelate) solution 0.2%
64.7

Chelamin (Zinc chelate) solution 0.3%
71.6

Control/benchmark
56.5

The Foliar spray of zinc sulphate could not improve fruit colour appreciably over control.  CHELAMIN at 0.2% and 0.3% levels improved the fruit colour to 14.5% and 26.7% respectively over the control.

The observations following application of CHELAFER were recorded on chlorophyll content of Apple leaves, which were as under:

TREATMENT
CHLOROPHYLL CONTENT

FeSO4 0.15% Soln.
1.739

Chelafer (Iron chelate) 0.1% soln.
2.685

Chelafer (Iron chelate) 0.2% soln.
2.743

Control
1.604

Thus CHELAFER at 0.1 and 0.2% levels increased the Chlorophyll content substantially over the control.  The influence of Ferrous sulphate was found to be negligible. Similarly the fruit quality was ascertained by determining the total sugar content in the fruit.  The results are presented as under:

TREATMENT
TOTAL SUGAR PER CENT

FeSO4 0.15% SOLN.
6.27

Chelafer 0.1%
7.20

Control/benchmark
6.18

The total sugar content was found to be substantially higher than the control as well as over the Ferrous sulphate treatment.  CHELAFER 0.1% solution has increased the total Sugar content by 16.5% over the control whereas the Ferrous sulphate solution increased the total sugar content only by 1.4% over the control.
CHELACOP

Chelated Copper 7.5% CuEDTA
It has been conclusively demonstrated that copper deficient plants respond quickly to foliar sprays with Chelated Copper.

Causes of Copper deficiency :

Certain types of soil and the alkanised effect of irrigation waters can cause copper deficiency in plants. For example, leached acid and sandy soils, alkaline and calcareous soil, especially sandy types, and heavily nitrogen-fertilized soils. All crops grown in such soils - cereals, vegetables and fruits - will show symptoms of copper deficiency.

How to recognize copper deficiency ?
Symptoms of copper deficiency vary according to plant species, stage of growth and other factors. Some general symptoms are discolouration and bleaching of leaves, retarded growth, dwarfing, poor heading, empty ears, bluish green foliage, wilting and drooping of leaves in peas and tobacco, splitting and dropping of fruit, stunting in vegetables. Detailed symptoms have been detailed earlier in this handbook.

Synthetically chelated for easy absorption, CHELACOP is an organo-copper complex which effectively fulfills copper requirements of plants. CHELACOP is absorbed through leaves and being an organo-metallic complex, is not free to react with any other compound in plants and remains available to the plant for a long time.

CHELACOP stimulates and regulates enzyme reactions for growth and development of crop as copper is an activator of several enzymes. It increases the chlorophyll content for green healthy leaves and also prevents leaves from chlorosis and spiraling.

CHELACOP increases the productive tillers in wheat and paddy, induces resistance to pests and diseases and boosts growth rate, dry matter accumulation and increases yield.

CHELACOP is compatible with all water sprayable agrochemicals. It can be applied at various stages in the growth of rice, wheat, maize, groundnut, citrus, apple, mango and vegetables.

Availability : 200 gms, 500 gms, 30 kilos
CHELAMAG

Chelated Magnesium 4% MgEDTA

Magnesium deficiency in the soil harms plantation and fruit crops and at times, food crops too. It also prevents optimum utilization of major nutrient fertilizers.

Causes of Magnesium deficiency
Magnesium plays an important role in chlorophyll synthesis and activates many enzymes. It is depleted from the soil due to loss in percolating water, absorption by living organisms, fixation on surrounding clay particles and break-up into secondary minerals. Liming of acid soils and overdose of nitrogenous fertilizers also contribute to magnesium deficiency.

Symptoms of Magnesium deficiency
First symptoms appear on lower leaves. Veins remain green with the leaf paling and in advanced stages, turning yellow then brown and necrotic. In some species, they become reddish purple before turning brown. Later, whole plants of small cereals turn yellow. In citrus trees, the base of the leaf sometimes remains green with chlorotic lamina. In potato, the affected leaves become brittle. In tea, chlorotic spots appear and grow larger upto the tip while the base of the leaf is green. This gives the leaves an inverted 'V' appearance.

Synthetically chelated for complete and rapid absorption, CHELAMAG containing organic magnesium chelate complex, effectively meets the magnesium requirements of plants. The wetting and dispersing agents ensure maximum absorption without adverse reactions.

CHELAMAG stimulates and regulates enzyme reactions for growth and development of crops. It increases the chlorophyll content for green healthy leaves. CHELAMAG prevents chlorosis and spiralling of leaves. 

CHELAMAG increases productive tillers in wheat and paddy and the oil content of several crops. CHELAMAG induces resistance to pests and diseases. It boosts growth rate, dry matter accumulation and increases yield. CHELAMAG is compatible with water sprayable agrochemicals and may be applied as a foliar spray in various stages of plant growth.

Availability : 200 gms, 500 gms.

Mn-CHEL

Chelated Manganese 9% MnEDTA
Manganese is an essential micronutrient which is responsible for chlorophyll synthesis in plants.  

Causes of Manganese deficiency
The use of lime at rates sufficient to increase the pH of the soil above 6.5, burning of organic salts, irrigation which increases the soil pH and deposits bicarbonates and carbonates and excessive drainage cause Manganese deficiency.

How to recognize Manganese deficiency
Interveinal chlorosis in the middle of the subterminal leaves indicate manganese deficiency. In moderate and acute stages of manganese deficiency the dark green areas in the leaves become dull green and the light green areas persist throughout the life of the leaves. In severe cases, the light green areas often become grey or even whitish, the foliage becomes thin and shoots die back.

Mn-CHEL is a synthetic Manganese related Foliar Spray that corrects manganese deficiency satisfactorily in all crops. It improves plant health by correcting manganese deficiency and optimizes yield.

Mn-CHEL contains a wetting and dispersing agent which ensures direct availability of the Manganese Chelates sprayed, for a long time without adverse reactions. Being an organo-metallic complex,   Mn-CHEL is absorbed easily through leaves and is not free to react with any other compound in the plant. Mn-CHEL remains in the plant-available form for a long time.

Benefits from using Mn-CHEL include prevention of interveinal chlorosis of the leaves, increasing productive tillers in various crops, inducing resistance to pests and diseases, boosting growth, consequently increasing yield. Mn-CHEL is compatible with other agrochemicals and is ideal for correcting Mn deficiency in rice, cotton, wheat, sugarcane, tobacco, cardamom, coconut, rubber, coffee, banana, chilli, potato, apple, citrus, grapes, mango and other crops.

Availability : 200 gms, 500 gms.
PLANTOMYCIN

Broad Spectrum Antibiotic Bactericide for Plants
PLANTOMYCIN is a combination of antibiotics for the control of bacterial diseases in plants. 

PLANTOMYCIN contains Streptomycin Sulphate, Tetracycline Hydrochloride and adjuvants for better absorption and penetration of antibiotics. PLANTOMYCIN’s systemic action ensures free translocation in the plant and direct action on pathogens. PLANTOMYCIN controls bacterial diseases and therefore, helps increase yield.

PLANTOMYCIN is proven to be effective against a number of bacterial diseases including Blast of Paddy, Fire Blight in Apple, Halo Blight in Beans, Citrus Canker in Citrus, Seedling Blight in Cotton, Black Leg and Soft Rot in Potato, Wild Fire in Tobacco, Bacterial Leaf Spot in Tomato and Chilli, Angular Leaf Spot in Cucumber, Bacterial Leaf Blight in Rice and Blister Blight in Tea.

PLANTOMYCIN is a stable, free flowing fine powder that is fully soluble in water. 

Usage :

PLANTOMYCIN is non-toxic and safe for use on crops in recommended concentrations. It is compatible with other water sprayable agrochemicals. The quantity of solution for spray depends upon the type of spray equipment used. The quantity of PLANTOMYCIN needed to achieve the required concentration in ppm is provided below :

Concentration in ppm *
Quantity of Plantomycin (in gms) to be

mixed in litres of water


10 lit.
50 lit.
100 lit.
120 lit.
200 lit.

25
2.5
12.5
25.0
30.0
50.0

40
4.0
20.0
40.0
48.0
80.0

50
5.0
25.0
50.0
60.0
100.0

100
10.0
50.0
100.0
120.0
200.0

120
12.0
60.0
120.0
144.0
240.0

200
20.0
100.0
200.0
240.0
400.0

250
25.0
125.0
250.0
300.0
500.0

500
50.0
250.0
500.0
600.0
1000.0

* ppm = part of active ingredients in one million parts of solution

Generally 40 to 80 litres of spray liquid is sufficient to spray on one acre of crop by a low volume sprayer and 100 to 200 litres by a high volume sprayer. Increase the quantity of Plantomycin two or three times while using a low volume sprayer.

INTEGRATED APPROACH TO CONTROL 

BACTERIAL LEAF BLIGHT
T.Marimuthu, N.Ragupathi and K.Karunanithi, TRRI, Aduthurai, Tamil Nadu. 

Bacterial Leaf Blight (BLB) caused by a bacterium, Xanthomonas oryzae pv oryzae, is a destructive disease of rice. The disease was first reported from Japan and Philippines almost 70 years ago. In India, it was first reported in 1959 in Pune and in the Cauvery Delta Zone (CDZ) in 1961.

The bacterium is rod shaped with a polar flagellum (locomotor organ). It is a passive invader and requires a natural opening or wound for its entry. It has to swim in a thin film of water to reach the portals of entry. Hydothodes present on the margins of the leaf and the wound created due to wind are its common portals of entry. It can infect rice in all stages. In 3-4 week old crops, the pathogen causes “keresek”, a wilting symptom, leading to total death of seedlings or partial wilting. “Keresek” phase is not prevalent in Tamil Nadu.

Leaf blight normally occurs between tillering and heading stages. Dull green water soaked or yellow spots 5-10 mm long appear on the tip of the leaf blade or on margins resulting in tip or marginal drying of leaves. Under favourable conditions, the infection extends from the tip downwards and also from margin towards the midrib. As the disease advances several lesions coalesce to form straw-born blighted areas with wavy margins. Sometimes small droplets of a bacterial ooze of pale yellow or amber colour are seen on affected portions of the leaf.

If the affected leaves are cut at the point of active lesion development and immersed in clear water in a test tube or a glass tumbler a turbid ooze of the bacteria streaming out from the cut ends can be observed in a few minutes. The loss due to BLB depends on the vertical distribution of disease in the canopy. In the early stages, the disease is confined to the bottom layer of the canopy and the loss is not much pronounced, as the crop is able to compensate the loss. But if the disease occurs during the end of the active tillering phase, it affects the entire canopy and the loss is severe.

At Basically the infection is through infected seeds. The bacterium also survives in soil or plant stubbles and debris. Weed hosts serve as collateral hosts thus perpetuating the disease. Plant to plant spread is aided through leaf contact, wind or splashing rain drops. Irrigation water and stormy weather may help in field to field spread.

The disease can be managed by the following integrated approaches :

· Rice cultivars seen as CR 1009 and White Ponni are field tolerant and can be grown in the wet season when the disease is most expected.

· Avoid heavily infected fields for collection of seeds.

· Avoid clipping of seedlings during transplanting.

· Judicial application of nitrogenous fertilizers, application of urea coated with gypsum and neem cake (5:4:1 ratio) in split doses (3 and 4 splits for medium and long duration varieties)

· Foliar application immediately after appearance of the disease and 10 days later if needed with any one of the following contain the disease:

1. Water extract of fresh cow dung (20 percent) (100 kg of cow dung/5000 litres of  water/ha.)

2. Streptomycin sulphate - tetracycline combination 300g + copper oxychloride 1250 g./ha. 

3. Neem seed kernel extract (NSKE) 5 per  cent

4. Neem Oil 60EC (A) (TNAU formulation 3 per cent

Seed treatment with TNAU formulations of Pseudomonas fluorescens (Pf1) (10 g./kg. of seed) + seedling dip 2.5 kg./ha. of seedlings + foliar application at 1 kg./ha. on 45 DAT and 10 days later.

(This is an extract of an article that appeared in The Hindu - Issue dated January 14, 1998.)

ALL INDIA COORDINATED NATIONAL SEED PROJECT (CROPS)
ANNUAL REPORT 1997-98
Presented at the Annual Group Meeting, University of Mysore, 

May 2-4, 1998.

(Indian Agricultural Research Institute, New Delhi)
Effect of seed Treatment on the control of bacterial leaf blight disease of rice.

The disease was monitored in experimental fields where the blight infection was recorded in about 22% of rice varieties grown. The seed infection in different varieties ranged between 0 - 15% at the time of harvest.

Rahuri center recorded 2-5% blight infection on 5 rice varieties grown in Nasik and Ahmednagar districts.

At Ludhiana center, BLB incidence on PR 106 fields varied from 0.6 - 5.7%. In PR 108, it ranged between 0.5 - 33.7%. But the incidence of BLB in Pusa Basmati No. 1 fields was very high and ranged between 5.8 - 86%.

Fields under PR 103, PR 110, PR 111, IR 8 and Jaya were found to be free of BLB.

Survey conducted in 7 districts of MP by Jabalpur center found 0% BLB infection.

Hyderabad center surveyed 60 fields in Nalgonda district. Most of 10 varieties grown showed BLB infection.

Coimbatore recorded seed borne infection in 1 - 7% samples, foliar infection in 4 varieties of 6.9 - 14.5% and seed harvest showed 1 - 4% infection.

Control of BLB Disease:

The control experiments were conducted at Dholi, Bhubhaneshwar, Coimbatore and Faizabad. (Table 15).

The seedling infection in Plantomycin treated seed plots was significantly less than the seedlings raised from untreated seeds at Bhubhaneshwar, Coimbatore and Faizabad centers.

Seed treatment at 200 ppm concentration was found most effective in the control of seed-borne infection at all working centers. The incidence of BLB in the field was also comparatively very less at the highest dose of seed treatment.

From one year’s results, it became clear that the seed treatments can help in containing BLB disease to a great extent.

Table 15: effect of seed treatment on the control of BLB disease of rice

Treat-

ment
Conc.

(ppm)
% seedling infection
% Field infection
Seed

infection

B'neswar



Bhuba-

neswar


Coim-

batore
Faiza-

bad
Bhuba-

neswar


Coim-

batore
Faiza-

bad


Planto-

Mycin
50

100

200
43.1

31.2

8.9
2.6

2.7

2.1
8.0

3.0

2.0
15.0

12.5

6.5
15.0

13.4

12.8
-

-

-
50.0

35.0

10.0

Control
-
73.5
11.8
14.0
20.0
15.1
-
85.0

UNITED PLANTERS’ ASSOCIATION OF SOUTHERN INDIA

SCIENTIFIC DEPARTMENT

Dr.C.S.Venkata Ram,
                                         December 28, 1978

Director, UPASI Tea Research Station                             Ref. No. PPF/78

CINCHONA P.O. Coimbatore District,

Pin Code 642106

Dear Dr. Mirchandani :

 


Plantomycin

You had enquired about the comparative efficacy of Plantomycin vis-a-vis Agrimycin 100.

We have no strict comparison between the two antibiotics formulations because both were not tested in any ad hoc experiment.  Nonetheless, it would appear that Plantomycin at 100 ppm has an edge over Agrimycin 100 at the same concentration, when used with 350 grams of 50% wettable copper fungicide, per hectare, in either 45, or 175, litres of water, with air blast and pressure type, sprayers, respectively.  This observation emerges from comparison of Copper Plantomycin spray disease control obtained in the 1978 field experiments, with the Copper-Agrimycin 100 spray blister control in the 1977 trials, both carried out at our Research Station.

We have reported that Copper oxychloride-Plantomycin combination gave 73.5 and 82.1 per cent disease control in 1978, whereas Copper oxychloride-Agrimycin 100 mixtures gave 78.0 and 66.9 per cent control in 1977, in comparable experiments with the same lay out.  We have also observed that Copper oxychloride (350 g/ha) and Plantomycin (100 ppm) treatment was significantly superior, at 5% level, to Copper oxychloride alone (420 g/ha) on more occasions in 1978 than was Copper oxychloride-Agrimycin 100 comparison with Copper fungicide alone in 1977.

We are sending a paper on Plantomycin for publication in Planters; Chronicle, either the January, or February 1979 issue.

With kind regards, and wishing you  and your family all the very best in 1979.

                                      


Yours sincerely,



                                 

Sd/-



                                 
C.S.Venkata Ram.
PLANTOMYCIN is effective against the following diseases :
Crop

Disease

Causative Organism

Symptoms

Recommendation
APPLE

Fire Blight

Erwinia amylovora

Blossoms appear brown black in colour, finally blighted completely. The tree gives a burnt appearance on the affected portion. It causes serious damage when it appears in the form of blossom and twig blight.

Spray 25 to 50 ppm Plantomycin at 20 to 30% bloom. It is advisable to spray trees every 3 to 4 days during blossom time.

Crop

Disease

Causative Organism

Symptoms

Recommendation
BEANS

Halo Blight

Pseudomonas phaseolicola

Causes circular or irregular shaped water or greasy appearing spots on the pods. The margin of the blight spot becomes almost brick red as it becomes older. The greyish white crust is sometimes visible on the halo blight spot.

Spray Plantomycin 100 to 150 ppm solution thrice at an interval of 7 days. For prevention, apply first spray after 10 days of emergence of leaves.

Crop

Disease

Causative Organism

Symptoms

Recommendation
CITRUS

Citrus Canker

Xanthomonas citri

Small, brown, raised, corky outgrowth on leaves, twigs and fruits, particularly on lime. The yellow leaves fail to develop properly and are deformed. In badly affected plants, fruits fail to develop properly and are disfigured, thus becoming unmarketable.

Spray Plantomycin 50 to 100 ppm repeatedly at an interval of 15 to 20 days and fully cover the foliage and young fruits after the appearance of new growth.

Crop

Disease

Causative Organism

Symptoms

Recommendation
COTTON

Seedling blight

Xanthomonas malvacearum

The parts of the seedling above the ground are attacked. Infection of the seedlings or bolls is generally serious. Red spots appear on seedlings which girdle the stem and kill it. Those on the leaves produce scald effects. The shining pink mass is generally found in the centre of the spots. Lesions on the leaves generally found in the centre of the spots. Lesions on the leaves are angular and water soaked which turn dark brown having reddish or purple margin when old. Those on the stem are long with dark colour.

Seed borne infection can be eliminated by soaking the seeds in Plantomycin 50 ppm solution for a period of two hours. Spray 25 ppm Plantomycin solution thrice :

· Before flowering

· After flowering

· 20 days after second spray.

For prevention of accompanying fungal infection use copper fungicide with Plantomycin.

Crop

Disease

Causative Organism

Symptoms

Recommendation
POTATO

Black leg and soft rot

Erwinia carotovora

Affected plants turn pale green or yellow, wilt and die. The haulmns are jet black in colour at the soil level. Affected tubers rot in storage.

Seed treatment - Prior to planting, soak potato seed tubers in 50-100 ppm Plantomycin solution for half an hour.

Crop

Disease

Causative Organism

Symptoms

Recommendation
POTATO

Bacterial brown wilt or ring or bangle disease of potato

Pseudomonas solanacearum

Affected plants develop bronze colour, shrivel and wilt. Vascular system of the stem, root and tuber turn brown. White bacterial exudate oozes out from cut tubers when squeezed in storage.

Prior to planting, soak the potato tuber in 50-100 ppm Plantomycin solution for half an hour. Sprays - Two or three sprays of 50 ppm at an interval of 20 days, first spray commencing from 30 days after planting.

Crop

Disease

Causative Organism

Symptoms

Recommendation
TOBACCO

Wild fire

Pseudomonas tabaci

Wild fire is specially harmful. The lesions on the leaves are yellow and usually have a small white area of dead tissues at the centre. In the field wild fire lesion shows much loss of the yellow border, so conspicuous on the beds. Lesions are generally rounded and lighter in colour.

Spray 50-100 ppm Plantomycin solution at two leaf stage of the plant. Repeated application at an interval of seven days are necessary till the plants get established in the field.

Crop

Disease

Causative Organism

Symptoms

Recommendation
TOMATO/CHILLI

Bacterial leaf spot

Xanthomonas vesicatoria

Spots on the mature green fruits are brownish black, elevated scabby around 1/8 to 1/4 inch in diameter with a feathered or irregular margin. Centre of the spot becomes light brown and slightly sunken. Spots are superficial and do not develop into soft rot.

Spray seedling with 100 ppm Plantomycin solution in seed beds and fields after the appearance of first true leaves. Two sprays of Plantomycin, one before sowing, another afterwards are effective for controlling the disease.

Crop

Disease

Causative Organism

Symptoms

Recommendation
CUCUMBER

Angular leaf spot

Xanthomonas cucurbitae

On the lower and upper surface of the leaf yellowing is observed. The yellow spots enlarge and become angular.

Spray 100-200 ppm Plantomycin solution after emergence of the plant in the field. Spray at an interval of 5 to 7 days until fruit set. Do not spray on plants after fruit is set.

Crop

Disease

Causative Organism

Symptoms

Recommendation
RICE

Bacterial leaf Blight

Xanthomonas oryzae

Water soaked translucent streaks appear on the leaves which become yellow or white in colour. The affected leaves dry up and wither.

Seed treatment - Prepare Plantomycin solution 50 ppm and soak seeds for 12 hours at room temperature before sowing. 

Seedling treatment - Dip the seedlings in 50 to 100 ppm Plantomycin solution. The antibiotics will be absorbed through the injured roots and penetrate the vascular bundles inside the seedling.

Spray - Spray Plantomycin 100 to 150 ppm solution at early root stage. Second spray, if necessary, before grain set.

Crop

Disease

Causative Organism

Symptoms

Recommendation
TEA

Blister Blight

Exobasidium vexans

Small, yellow spots are formed on the leaf. Upper surface develops a shallow depression and lower surface becomes a greyish white spore-bearing convex. During wet weather, disease spreads to young stems.

It is a fungal disease and can be controlled by 100 ppm Plantomycin with 350 gms. Copper oxychloride per hectare per spray.

 AVAILABILITY

Plantomycin is available in the following retail packs : 15 gms., 40 gms., 

100 gms., 250 gms., 1 kilo, 25 kilos.

AGRONAA

NAA based Plant Hormones
AGRONAA is a multiple benefit plant hormone spray for quicker and higher yield.

AGRONAA contains 4.5% Napthyl Acetic Acid plus solvents and other inert ingredients. 

AGRONAA is recommended in suitable concentration for use on Cotton, Chillies, Tomato, Brinjal, Groundnut, Peas, Guava, Jackfruit, Sweet Cherry, Water Melon, Paddy, Wheat, Mango, Apples, Pears, Citrus, Oranges, Guava, Chickoo, Pineapple, Litchies, Papaya and Grapes.

In general, AGRONAA induces flowering and increases yield by preventing bud and flower drop. In oilseeds, it increases the number and size of pods and kernels and also increases oil content. AGRONAA also increases the overall size and quality of the fruits, delays maturity and induces uniform growth.
The standard solution of AGRONAA should be of a concentration of 10 ppm. To prepare this standard solution dilute one ml. Of AGRONAA in 4.5 litres of water.

AGRONAA is compatible with most of the commonly used water soluble agrochemicals as well as with one percent urea solution.

Avoid mixing AGRONAA with alkaline compounds such as Bordeaux mixture, Lime sulphur wash and Nicotine Sulphate. 

To minimize spraying costs, AGRONAA is sprayed with commonly used fungicides.

Availability : AGRONAA is available in 100 ml, 500 ml, 1 litre and 5 litre packs.

AGRONAA is recommended in suitable concentration on the following crops :

CROP
RECOMMENDATION
BENEFIT

Cotton
Two sprays of 10 ppm solution, one at square (bud) formation and another after 21-30 days , at peak flowering stage. Agronaa required for each application will be 100 ml per acre diluted in 450 litres of water.
Induces flowering and increases yield by preventing bud, flower and boll drop.

Chillies
Give two sprays of 10 ppm (1 ml Agronaa in 4.5 litres of water) - one during flowering and another 20-30 days after the first spray.
Reduces flower drop and increases yield substantially.

Tomato/ Brinjal
Two sprays of the standard 45 ppm solution - one during flowering and another 20-30 days later. Use 335-445 ml of Agronaa in 335-450 litres of water per acre for each application.
Increases the yield and reduces flower drop.

Groundnut
Two sprays - first at 30-40 days after sowing and second 30-40 days after first spray. The recommended concentration is 40 ppm (4 ml of Agronaa in 4.5 litres of water) Use 75-100 ml Agronaa in 85-112 litres of water per acre for each application.
Increases the number and size of pods and kernels, enhances the oil content.

Peas
Give three sprays with the standard 10 ppm solution :

· At the start of flowering

· 21-30 days later

· again after 21-30 days

Agronaa needed per acre will be 50-75 ml in 225-335 litres of water.
Reduces flower drop, increases the quantity of pods and improves the quality of the pods.

Guava, Jackfruit &   Cherry
Spray 45 ppm solution once at flowering time
Reduces premature flower and fruit drop.

Water Melon
Spray 100 ppm solution (10 ml in 4.5 litres water) at 1-2 leaf stage and after one week of first spray.
Increases fruit setting

Paddy/

Wheat
Apply 75 ml Agronaa in 335 litres of water per acre on the earheads using the standard 10 ppm solution, 6-10 days before the onset of expected shedding.
Improves the quality and increases yield by preventing shedding of grains.

Mango
Two sprays - first at the pea size of tender fruits, second at 15-20 days after first spray in 20 ppm concentration (2 ml in 4.5 litres of water). Repeat third spray if required.
Reduces fruit drop and improves the size of the mangoes.

Apples/ Pears
Spray 10 ppm of the standard solution of Agronaa 1-2 weeks before the expected fruit drop. Use about 15-20 litres of the standard solution per tree. This is particularly effective on important apple varieties to avoid delay in fruiting.
Reduces pre-harvest fruit drop.

Citrus/ Orange/ Guava/ Chickoo/ Litchi & Ber
Spray 10 ppm solution of Agronaa twice - once at early flowering and another when the fruits are peanut size. About 12-20 litres of the hormone solution per tree may be required. 
Reduces pre-harvest fruit drop.

Pineapple
Pour 30-50 ml of the standard solution (10 ppm) into the heart of each plant just before the expected flowering. For increasing fruit size, spray only the portion of the fruit with 100 ppm solution. (10 ml Agronaa in 4-5 litres of water) Wet the fruits with Agronaa 15 days before harvest to delay maturity.
Increases fruit size and delays maturity. Induces flowering and uniform growth.

Papaya
Spray 1 ml of Agronaa in 1 litre of water on tender fruits and flowers.
Increases fruit size and prevents fruit drop.

Grapes
Give two sprays of 25 ppm concentration, first at the time of pruning and second spray at the flowering stage. Use 100 ppm solution (10 ml Agronaa in 4.5 litres of water) on matured grape bunches 1-2 weeks before harvest to check berry drop.
Increases berry size and weight, reduces berry drop.
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DEPARTMENT OF HORTICULTURE

COLLEGE OF AGRICULTURE

ASSAM AGRICULTURAL UNIVERSITY

JORHAT - 13.

Memo No.aau/Hort/81-82/1588
            Dtd.Jorhat the 18th Feb 82.

From:

Dr.S.Barooah,



Prof. & Head

To:

The Managing Director, 

                                Aries Agro-vet Industries Pvt.Ltd.,



53/54-B Nand Bhuwan, Mahakali Caves Road,



Andheri (E), Bombay-400 093.

Dear Sir,

Please refer your Memo No.F.374/RAN/SC/6689 dtd. 8.6.81, I am sending herewith results for your record.








         
                                                                 Yours faithfully,

       




          Sd/-





(S.Barooah)

1. EFFECT OF AGRONAA ON YIELD OF CHILLIES
Single spray was done (15 ppm and 25 ppm at 60th day after transplanting).

VARIETY
TREATMENT
TOTAL NO. OF FRUITS PER PLANT

Local
15 ppm
104.20


25 ppm
148.34


Control
62.32

2.  EFFECT OF AGRONAA ON YIELD OF TOMATO

VARIETY
TREATMENT
TOTAL NO. OF FRUITS/PLANT
YIELD ON KG/PLANT

Pusa Ruby
50 ppm
28.74
5.36


75 ppm
32.04
6.82


Control
14.22
2.40

Single spray was applied during flowering.

Mn-SULF

Manganese Sulphate 30% Mn
Manganese is an essential micronutrient which is responsible for chlorophyll synthesis in plants.  

Causes of Manganese deficiency
The use of lime at rates sufficient to increase the pH of the soil above 6.5, burning of organic salts, irrigation which increases the soil pH and deposits bicarbonates and carbonates and excessive drainage cause Manganese deficiency.
Mn-Sulf is inorganic Manganese sulphate that prevents and corrects manganese deficiency satisfactorily in all crops. It improves plant health by correcting manganese deficiency and optimizes yield.

Mn-Sulf ensures direct availability of Manganese  sprayed, for a long time without adverse reactions. 

Mn-Sulf is absorbed easily through leaves.

Mn-Sulf is a most cost effective and efficient source of Manganese for plants.

Benefits from using Mn-Sulf include prevention of interveinal chlorosis of the leaves, increasing productive tillers in various crops, inducing resistance to pests and diseases, boosting growth, consequently increasing yield. 

Mn-Sulf is compatible with other agrochemicals and is ideal for correcting Mn deficiency in rice, cotton, wheat, sugarcane, tobacco, cardamom, coconut, rubber, coffee, banana, chillies, potato, apple, citrus, grapes, mango and other crops.

Mn-Sulf is available in a 1 kilo retail pack.
FISHMIN

Multi Micronutrient Mineral Fertilizer for Aqua Culture
Basis of Fish Nutrition

As with all types of animal nutrition, fish nutrition also originated with solar radiation. Energy in solar radiation is converted into carbohydrates via photosynthesis in plants, which is the source of all organic matter and biologically available energy. Thus, plants are the only basic source of energy and organic matter for animals. The carbonaceous compounds built up by plants are required by animals for maintenance and growth. However, while photosynthesis may proceed for a time with only water and carbondioxide as raw materials, plants would require a number of inorganic nutrients for their own growth, such as N, P, S, K, Ca, Mg, Fe, Zn, Mn, Co, etc.

Fish obtain their mineral and other nutrient requirements through ingested food - periphyton, phytoplankton, zooplankton, benthic flora and fauna, worms, macrophytes, etc., and associated material like detritus and to a small extent through diffusion at the gill surface.

Phytoplankton form the lowest link and hence, the basis of all available nutrition in a fishery. The need for supplementary feeds is warranted by the fact that the natural food though ideal, is not sufficient to maintain the pond's population and commercial viability. However, maximizing the availability of naturally occurring food may be an answer to reducing the quantities of supplemental feed used.

In recent years, great interest has developed in the study of elements and their compounds, which are necessary for the operation of living systems, but are required only in minute quantities. Such elements are generally called trace elements or micronutrients. Some of these elements include zinc, manganese, boron, molybdenum, cobalt, calcium and potassium.

Based on studies conducted in India and abroad, on the trace element requirements of fisheries, Aries have introduced FISHMIN - a multi-micronutrient mineral fertilizer for Aqua culture.

FISHMIN contains Chelated Zinc (6.0%), Manganese (4.0%), Boron (1.0%), Molybdenum (0.02%), Potassium (6.0%), Calcium (0.5%) and Cobalt (0.02%). FISHMIN thus provides all these essential trace elements, thereby directly influencing the phytoplanktonic population of the pond. This has a directly proportional effect on the nutritional availability to the fish and prawns and results in considerable cost-effective increases in commercial productivity of the fish farm.

Dose of FISHMIN :

Fresh Water Pond
Area (decimal)
Average Depth (feet)
Dose

Nursery
4.56
4
250 gms.

Rearing
33.00
5 - 7
4 kilos

Stocking
100.00 (1 acre)

247.50 (1 hectare)
5 - 7

5 - 7
10 kilos

30 kilos

Water body less than 4 feet depth, application of FISHMIN is half the quantity as above.

Dissolve FISHMIN well in water and apply at different corners of the pond preferably at morning hours before netting.

For Brackishwater (average depth 3 feet) : 

Apply FISHMIN @ 7.5 kgs./hectare before stocking of PL20 shrimps.

TRIALS ON FISHMIN

· Influence of Micronutrient Fertilizer "Fishmin" to boost up primary and secondary production in Brackish Water Ecosystem : A Case Study by B.K.Bandhopadhyay, Fishery & Ecology Research Unit, Zoology Department, University of Calcutta, Calcutta 700 019.

"Stn 1 : Experimental Bheri, Stn 2 : Control Bheri"

"It is apparent from the present study that though both the bheri are situated at the same geographical locale, receiving water from the same tidal source, having more or less equal depth and stocking density of fishes and prawns, the physiochemical properties of the water and more so, the nutrient status are significantly different"

"…. In Stn 1, from July to Dec., though there is a trough in Sept., but has always found to be appreciably higher (phytoplankton) in numerical abundance than in Stn 2."

"…. It is revealed that GPP is much higher in Stn 1 than in Stn 2, which may be attributed to the abundant phytoplankton."

"…. The growth of P.Monodon in Stn 1 is faster than in Stn 2."

"…. Thus in brackish water culture, it may be contented that … inclusion of a mineral premix may boost up the productivity potential … to a considerable extent."
MAJOR PHYTOPLANKTONIC GROUPS

MTHS.
Bacillariophyceae
Chlorophyceae
Cyanophyceae
Miscellaneous
Total


Stn 1
Stn 2
Stn 1
Stn 2
Stn 1
Stn 2
Stn 1
Stn 2
Stn 1
Stn 2

JULY
4760
2250
730
660
550
550
--
--
6040
3460

AUG.
8960
4030
1800
1580
1920
790
--
200
12680
6600

SEPT.
6140
8610
1600
1650
890
1780
180
630
8810
12670

OCT.
9140
6580
1590
1530
3190
1970
430
880
14350
10960

NOV.
20930
8540
900
1120
5980
890
1790
680
29600
11230

DEC.
14930
9780
--
730
3730
490
790
1080
19450
12080

ZOOPLANKTONIC ABUNDANCE

MTHS.
Copepada
Cladocera
Rotifera
Protozoa
Polychaete Larvae
Deacpod juv.


Stn 1
Stn 2
Stn 1
Stn 2
Stn 1
Stn 2
Stn 1
Stn 2
Stn 1
Stn 2
Stn 1
Stn 2

JULY
294
286
55
36
376
132
2
--
19
17
16
24

AUG.
277
274
65
51
689
53
--
--
5
--
18
7

SEPT.
293
165
36
31
938
14
--
--
--
--
--
5

OCT.
165
205
46
27
550
46
--
24
3
--
--
--

NOV.
58
256
43
16
320
185
--
17
27
--
--
--

DEC.
264
158
11
3
148
102
6
3
52
--
--
--

PRIMARY PRODUCTIVE VALUES (mgC/m2/hr)

MTHS.
Gross Primary Productivity
Net Primary Productivity
Community Respiration (CR)


Stn 1
Stn 2
Stn 1
Stn 2
Stn 1
Stn 2

JULY
89.84
65.62
52.34
34.37
45.00
37.50

AUG.
164.58
70.81
50.00
28.90
137.49
49.68

SEPT.
135.41
85.93
72.91
18.57
75.00
80.62

OCT.
163.54
93.75
80.20
46.87
99.99
56.25

NOV.
182.87
102.08
93.75
53.12
106.95
58.74

DEC.
175.00
111.71
87.50
33.59
105.00
93.75

Stn 1 : with FISHMIN, Stn 2 : Control (without FISHMIN)

MINERALS IN LIVESTOCK NUTRITION

Minerals are as important in livestock nutrition as are proteins, carbohydrates, fats and vitamins. The physiological importance of some of the minerals has been recognized for over a 100 years. They play very important roles in the building up of the body's skeletal structure and in the intermediary metabolism of proteins, fats and carbohydrates.

Minerals may be classified as either "Micro" or "Macro" elements. Macro elements are those required in large quantities and usually go into the synthesis of structural tissues. Micro elements or components or activators of various enzyme systems. Minerals may also be classified as "Non-essential" or "Essential". Non-essential elements are those that are present in animal tissues simply because they are present in the diet and don't play any metabolic role in the body. Essential minerals are those having specific metabolic activity. To date, 14 minerals have been identified as essential, namely, calcium, phosphorus, magnesium, sodium, potassium, chlorine, molybdenum, iron, sulphur, iodine, manganese, copper, cobalt and zinc.

Essential mineral elements and their approximate concentration in animals are as under :
MAJOR
TRACE

Element
percent
Element
mg/kg

Calcium
1.5
Iron
20-80

Phosphorus
1.0
Zinc
10-50

Potassium
0.2
Copper
1-5

Sodium
0.16
Manganese
0.2-0.5

Chlorine
0.11
Iodine
0.3-0.6

Sulphur
0.15
Cobalt
0.02-0.1

Magnesium
0.04
Molybdenum
1-4



Selenium
1.7



Chromium
0.08

Each of these mineral elements is required by the animal body in specific amounts. Any deficiency in the supply of these minerals results in nutritive disorders and pathological conditions. Besides simple deficiency, there exists a lot of interaction between the individual mineral elements themselves and any disturbance in this balance can also result in deficiencies of either one or more of the interacting elements.

All these factors go to prove that the supplementation of minerals to livestock is very necessary and should be done carefully so as to avoid harm due to imbalances or toxicity due to hyper-supplementation.

What exactly is the role of minerals in an animal's body ? In a broad, general sense, all the essential mineral elements serve one or more of the following functions :

· Major constituents of bones and teeth; thereby providing strength and rigidity to the skeletal structure.

· Important constituents of organic compounds which make up the muscles, organs, bloodcells and other soft tissues of the body.

· Important role in the innumerable enzymatic systems

· Maintenance of homeostasis, osmosis and acid-base equilibrium within the body.

· Characteristic effects on the irritability of muscles and nerves.

Besides these generalised functions, most of the essential minerals have their own specific functions. For instance, Calcium is the most abundant mineral element present in the body and 99% of it is present in the teeth and bones. It is an essential constituent of living cells and tissue fluids and also acts as an activator of various enzyme systems. It is also concerned with blood coagulation. Similarly, phosphorus and sulphur are necessary as skeletal components and for the synthesis of structural proteins. Elements like sodium, potassium and chlorine have primarily electro-chemical functions and are concerned with osmosis, acid base equilibrium and body water distribution. Some elements have a number of roles, as is the case with Magnesium, which functions structurally, electro-chemically and as an enzymatic catalyst.

Further elements like Iron and Cobalt have unique functions; iron forms a constituent of "Heme" which is essential for respiration; while Cobalt is a component of Vitamin B12.

These functions indicate in no uncertain terms, the importance of minerals and reassert the need for their supplementation in livestock feeds. Most important of all is that the minerals supplemented must be scientifically formulated so as to conform to the animal's needs and be well balanced so as to maintain the interactivity between minerals at its optimum.

Mineral

Role

Deficiency Symptoms
CALCIUM

Calcium is the most abundant mineral in the body. It is required for the development of teeth and bones, for the activity of various enzyme systems, for transformation of nerve impulses, for the contractile properties of muscles and the coagulation of blood. Calcium is also the major constituent of the egg shell.

Young Animals - 'Rickets' : misshapen bones with enlarged, swollen joints, resulting in stiffness and lameness.

Adult Animals - Osteomalacia : weak brittle bones due to excessive removal of bone calcium and non-replacement.

Hens - Soft and weak bones, retarded growth, bowed legs, thin-shelled eggs and increased breakages.

Cattle - Milk fever, immediately after calving due to hypocalcemia. 



Mineral

Role

Deficiency Symptoms
PHOSPHORUS

Building up of bones, along with Calcium. It also occurs in phospho-proteins, nucleic acids and phopho-lipids. Very important in carbohydrate metabolism.

Rickets and Osteomalacia; Pica or depraved appetite, reproductive disorders, decreased milk production and growth rates. Cattle are more susceptible to Phosphorus deficiency, than any other species of livestock.



Mineral

Role

Deficiency Symptoms
POTASSIUM

Present intra-cellularly. Important role in osmotic regulation, nerve and muscle activity and carbohydrate metabolism.

Deficiency is very rare. Retarded growth, weakness and tetany followed by death. In calves, severe paralysis is also seen.



Mineral

Role

Deficiency Symptoms
MANGANESE

Very important for growth and reproductive efficiency; prevention of "perosis" or slipped tendon; necessary for development of nones via enzyme activity.

Ataxia, loss of coordination and equilibrium in chicks and pigs. Perosis or slipped tendon, crooked front legs; enlarged, swollen joints in adult birds.



Mineral

Role

Deficiency Symptoms
ZINC

Vital for growth

Dermatitis, Parakeratosis; skin lesions, retarded growth and lowered feed efficiency.

Chicks - Slow growth, short thick bones; poor feathering; keratosis; lowered hatchability; embryonic anomalies.

Calves - Inflamed skin around nose and mouth; stiff joints; alopecia, rough, scaly skin; parakeratosis and retarded growth.

Mineral

Role

Deficiency Symptoms
FLOURINE

Occurs as an integral part of bones and teeth

Discoloured, thick and soft bones; exostoses or bony outgrowths; teeth are yellowed, soft and brittle; mottled teeth; degenerative changes in soft tissues and organs, decreased appetite and lowered weight gain.

Mineral

Role

Deficiency Symptoms
SODIUM

Present extra cellularly in body fluids and tissues. Important for osmotic regulation and the maintenance of acid-base equilibrium.

Retarded growth, reduced utilization of proteins and carbohydrates.

Hens - Severe decrease of growth and egg production, also eye lesions, reproductive disorders and even death.

Mineral

Role

Deficiency Symptoms
IRON

Essential for the functioning of every organ and tissue since it is required for the synthesis of haemoglobin, which carries oxygen.

Severe anemia and associated symptoms.

Mineral

Role

Deficiency Symptoms
COPPER

Required for haemoglobin synthesis, vital for iron metabolism, as an activator of several enzyme systems.

Severe anemia, diarrhoea, wasting and loss of appetite, ataxia, staggering, lowered production and even death. 'Sway-back' disease or falling disease, depigmentation of hair, fur and wool, dermatosis, lameness, swelling of joints and bone fragility.

Mineral

Role

Deficiency Symptoms
COBALT

As a precursor of Vitamin B12.

Listlessness, anorexia, loss of weight, anemia and death.

Mineral

Role

Deficiency Symptoms
IODINE

Vital for normal functioning of all metabolic systems and also for the normal, physical, mental and reproductive development.

Goiter - an enlargement of the thyroid gland due to lack of iodine.

POULTRYMIN

Mineral Feed Supplement for Poultry with ISI Mark

ISI - IS:5672
POULTRYMIN is India’s first and only mineral feed supplement for Poultry to receive the ISI mark from the Bureau of Indian Standards - a mark that guarantees quality and reliability.

The use of POULTRYMIN has several benefits for the Poultry stock which include:

· Stimulating rapid growth of the birds

· Improving breeding efficiency

· Helping early maturity

· Increasing fertility of the birds

· Improving hatchability of eggs and liveability of hatchlings

· Improving health of the chicks

· Improving egg production

· Increasing body resistance to disease  and worm infestations

· Helping lay more and bigger eggs

POULTRYMIN is totally free from bacterial contamination. POULTRYMIN is microfined and this leads to increased miscibility and easy assimilation by the birds. POULTRYMIN has a longer shelf life since it contains only 3% moisture (max.) and has nearly 10% more soluble ash than other mineral supplements.

Chemical Composition
Poultry -

min contents
ISI Specification*

Moisture, % by weight (max.)
3
3

Calcium (as Ca), % by weight (min.)
30
30

Phosphorus (as P), % by weight (min.)
9
9

Manganese, % by weight (min.)
0.4
0.4

Iodine, % by weight (min.)
0.01
0.01

Zinc, % by weight (min.)
0.4
0.4

Fluorine, % by weight (max.)
0.05
0.05

Copper, ppm (min.)
500
500

Iron, ppm (min.)
2000
2000

Acid insoluble Ash, % by mass (max.)
3
3

Spores of Bacillus anthracis and Clostrodium spp.
NIL
NIL

· Specification for Mineral Mixture for Poultry (Source : ISI Bulletin) - All values, except Moisture are on a moisture-free basis

CATTLEMIN

Mineral Feed Supplement for Cattle with ISI Mark

ISI - IS:1664
CATTLEMIN is India’s first and only mineral feed supplement for Cattle to receive the ISI mark from the Bureau of Indian Standards. 

The major raw materials of CATTLEMIN are calcined at a temperature of 500 deg. Celcius, thereby totally eliminating the possibility of bacterial contamination. 

CATTLEMIN is microfined, thus enabling perfect assimilation by the animals.

CATTLEMIN contains less than 7% moisture as compared to ordinary mineral mixtures now available in the market. 

Trace minerals in CATTLEMIN are present in ideal predetermined proportions, which help improve breeding efficiency of the animals, at the same time ensuring perfect health. 

CATTLEMIN ensures healthy calf at birth, rapid growth, early maturity and calving, reduced inter-calving and dry periods, sturdy bones, increased resistance to disease and worm infestations.

Chemical Composition
Cattle -

Min contents
ISI Specification*

Moisture, % by weight (max.)
5
5

Calcium (as Ca), % by weight (min.)
23
23

Phosphorus (as P), % by weight (min.)
12
12

Magnesium, % by weight (min.)
6.5
6.5

Manganese, % by weight (min.)
0.12
0.12

Iodine (as KI), % by weight (min.)
0.026
0.026

Zinc, % by weight (min.)
0.38
0.38

Fluorine, % by weight (max.)
0.07
0.07

Copper, % by weight (min.)
0.077
0.077

Iron, % by weight (min.)
0.5
0.5

Sulphur, % by weight (max.)
0.5
0.5

Acid insoluble Ash, % by mass (max.)
2.5
2.5

Spores of Bacillus anthracis and Clostrodium spp.
NIL
NIL

· Specification for Mineral Mixture for Cattle (Source : ISI Bulletin) - All values, except Moisture are on a moisture-free basis

BROMIN

Mineral Feed Supplement for Broilers

The Eighties saw a phenomenal expansion in Broiler production. Broilers today have emerged as the fastest growing segment of the Poultry Industry. During the last decade, Broiler production has increased from 30 million to 200 million. The current decade is expected to outdo even this phenomenal growth - the Industry Pundits predict the broiler production to reach a 500 million mark before the end of the current decade.

Notwithstanding all these spectacular developments and predictions, many countries are not able to meet the ever-increasing demand for poultry meat particularly in the urban areas. 

BROMIN is specially formulated to aid the Broiler Boom. 

At the level recommended by us, BROMIN meets the full requirements of all the trace minerals in an ideal broiler ration. 

We recommend that 1.5 kg of BROMIN be added in 100 kgs of Broiler mash. This may be increased to 2 kgs depending on the availability of Calcium and Phosphorus from other feed ingredients.

For caged birds, an additional mixing of 6% Shell Grit or Limestone is recommended to take care of extra calcium requirements of Layers in cages.

Chemical Composition
 Min contents

Manganese
5400 ppm

Zinc
5200 ppm

Iron
2000 ppm

Iodine
200 ppm

Copper
200 ppm

Phosphorus
10-11 %

Calcium
25-27 %

TRACEMIN

for Cattle
Cattle Feed Supplement
Trace minerals, though required by cattle in very minute quantities, are as important to growth, production and reproduction as are the major elements. These elements are vital to cattle but are available through feed ingredients in very negligible amounts. This makes it all the more essential that they are provided from external sources, namely through feed supplements.

TRACEMIN is especially formulated to cover all the trace mineral requirements of cattle. It is especially designed, researched and formulated to provide all the required trace minerals in a viable calcium base.

TRACEMIN contains Copper, Cobalt, Iron, Manganese, Iodine and Calcium in ideal pre-determined proportions.

1 kilo of TRACEMIN added to 9 kilos of Di-Calcium Phosphate or bone meal is a premix adequate for preparing one tonne of cattle feed.

Chemical Composition
 Min contents

Copper
0.600 %

Cobalt
0.100 %

Iron
4.000 %

Manganese
0.900 %

Iodine
0.200 %

Calcium base
20% Calcium

TRACEMIN

for Poultry
Poultry Feed Supplement
Trace elements are required by the birds in very minute quantities and are as important to growth and production as are the major elements. These elements are vital to poultry and are available through feed ingredients in very negligible amounts, making their supplementation a necessity.

TRACEMIN is a poultry feed supplement, especially designed, researched and formulated to provide all the trace elements, vital to poultry, in a viable calcium base.

TRACEMIN contains Copper, Iron, Manganese, Cobalt, Iodine and Zinc in ideal predetermined proportions. 

A 25 kgs. premix is sufficient to provide all the required trace minerals in one tonne of poultry feed.

Chemical Composition
 Min contents

Copper
2500 ppm

Cobalt
1250 ppm

Iron
87500 ppm

Manganese
50000 ppm

Iodine
250 ppm

Zinc
30000 ppm

Calcium base
20% Calcium

PROT-O-LIV

Protein Feed Supplement for Poultry
PROT-O-LIV is a guaranteed protein source containing minimum 60% animal protein and thereby is an effective, economical replacer of fish meal. 

PROT-O-LIV  is a combination of meat, liver and blood meal, providing highly digestible protein to poultry. 

PROT-O-LIV is freely available throughout the year, unlike fish meal.
PROT-O-LIV provides a high level of productive energy and has a very low fiber content. All these factors add to its economic feasibility and make it a very effective and convenient source of high quality animal protein.
It is recommended that, initially, PROT-O-LIV be used to replace a fraction of the total fish meal used and gradually, the mixing rate may be increased to totally replace fish meal. However, total replacement will necessitate supplementation with Methionine.
Chemical Composition :

Protein Content
58 %

Fibre
1.32 %

Metabolizable Energy
3000 kcal/kg.

Typical Analysis :

Aspartic Acid
4.39 %
Isoleucine
2.51 %

Threonine
1.64 %
Leucine
2.32 %

Serine
2.31 %
Tyrosine
0.57 %

Glutamic Acid
7.10 %
Phenylalanine
2.34 %

Proline
6.64 %
Lysine
4.46 %

Glycine
2.57 %
Histidine
1.26 %

Alanine
5.70 %
Arginine
2.85 %

Cystine
0.15 %
Tryptophan
0.15 %

Valine
1.15 %
Methionine
1.02 %

BOON-O-MILK

Herbal Milk Booster for Dairy Cattle
BOON-O-MILK is a milk booster that ensures increased milk production and increased butter fat content. 

BOON-O-MILK is now available in a new and improved form, fortified with six non-hormonal galactogogues and volatile fatty acids to increase milk and butter fat. The non-hormonal galactogogues safely stimulate increased milk production. 

BOON-O-MILK contains no thyroprotein or other hormones.
BOON-O-MILK contains Acetates and Butyrates which increase the butter fat content of milk.

BOON-O-MILK contains Calcium, Phosphorus and booster doses of Vitamin D, all of which act as effective deterrents to milk fever. 

BOON-O-MILK is a tried and tested research based product that is accepted by dairymen all over India.
BOON-O-MILK INCREASES MILK YIELD AND IMPROVES BUTTER FAT CONTENT IN MILK

· A trial was conducted at the Department of Medicine, College of Veterinary Science, G.B.Pant University of Agriculture & Technology, Pantnagar, Nainital, U.P. Their observations are as under :
"Boon-O-Milk thus helped to increase the butter fat content of the milk which is possibly due to the presence of fatty acids. The other constituents of Boon-o-Milk such as galactogogues, minerals and vitamins contribute to the increase in milk yield which could not reach the level of statistical significance."

· A trial was conducted at the Aarey Milk Colony, Bombay, by Dr.A.D.Jadhav of the Bombay Veterinary College, on thirty cross-bred cows, in order to study the influence of Boon-o-Milk on milk yield and butter-fat percentage. Summarised findings are as under :

1. Increase in milk yield : 16%

2. Increase in butter-fat content : 5.6%

ARIES m.m. FOR FISH

Mineral Feed Supplement for Fish, Prawns and Shrimp Feed

Aries m.m. benefits Fish, Prawns and Shrimp in five ways :

· Water does not contain Phosphorus in adequate quantity. Hence, the need to add Aries m.m. for Fish to the feed. Phosphorus in Aries m.m. for Fish helps in growth and digestion of food.

· Magnesium in Aries m.m. helps in muscle and bone formation. It also helps to prevent granuloma in fish.
· Iron in Aries m.m. helps improve the haemoglobin count in fish.

· Zinc and Cobalt in Aries m.m. helps in the growth of planktons essential for fish food.

· Iodine in Aries m.m. prevents Goitre in fish.
Aries m.m. for fish is available in 10 kilos, 25 kilos and 50 kilos bags.

Mixing Rate : Aries m.m. for fish in one ton of feed.

Aries m.m. for Fish is :
· CALCINED for protection against bacteria

· MOISTURE FREE for longer shelf life

· MICROFINED for perfect assimilation

· MAXIMUM SOLUBLE ASH for full value
Specifications
Per kilo contents

Copper
312 mg.

Cobalt
45 mg.

Magnesium
2114 gms.

Iron
979 mg.

Zinc
2130 gms.

Iodine
156 mg.

Calcium
30 %

Phosphorus
8.25 %
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