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THE SOFT THIN LIGHT OF DAWN over Western India was lifting the fog from Valasan village as the women lined up to deliver the milk newly taken from their buffaloes to the collection station. Women, girls in their teens, and occasionally boys brought milk in brass pails and pots, balanced on their heads or tucked under their arms. Some carried only one or two quarts; but each delivery was carefully measured, the amount was recorded by the Co‑operative Society's clerk, and a sample was taken for testing to determine the butterfat content. Then each woman moved on, often joking gently, as rural folk do with a neighbor, to ac​cept from the Society's cashier payment for the milk which had been de​livered and tested the previous evening. The cash they pocketed seemed small – frequently only a rupee or two (1 rupee=US$.14); yet, the impli​cations are immense for the lives of these simple Indian farm families, for their village that is moving toward modern ways, and for the entire subcontinent now stricken with famine in large regions, even while bur​dened with some 270 million often useless cattle and buffaloes ‑ or nearly one‑third of the world's bovine population.

Kaira District Co‑operative Milk Producers' Union, Ltd., Anand, in which Valasan is one of 549 member societies, includes altogether 110,000 farm families. It is a remarkably successful dairy in a land where most other co‑operatives are either paper organizations or run from above. Its trade mark "AMUL" ‑- for Anand Milk Union, Ltd., which also means "priceless" in Sanskrit ‑- has become such a symbol of quality throughout India that its butter, processed cheese, baby pow​der, and other products are regularly sold‑out in great city stores. An economic method for rapidly expanding India's critically inadequate milk production is being demonstrated here. Although milk and the numerous dishes made with it are more crucial to the Indian diet than to almost any other, a daily average of only five fluid ounces per capita is now available, as compared with the daily consumption per capita of 35 ounces in the United States, 38 ounces in Denmark, and 54 ounces in New Zealand.

Of even greater consequence is the evidence that fair and effec​tive marketing is a key to inaugurating the scientifically guided renova​tion of attitudes regarding livestock, and much else, so long overdue in the minds of India's farmers. Despite the discouraging experience of many who have attempted innovations in agriculture on the subcontinent, the Indian farmer is not immune to change. Once he discovers that al​tered methods of animal care and cultivation are within his reach and will return benefits for his family, he will adopt new practices. These may include a more rational approach to livestock management‑a prob​lem that is becoming just as acute as the
Problem of India’s human population, which now numbers over 500 million and is increasing by some 12.8 million annually.

Near noon on November 7, 1966, 1 stood on New Delhi's Con​naught Place, puzzled at the sight of bearded, long‑haired, ash‑smeared, and nearly naked sadhus who had joined with women, some with babes in their arms, and others to carry banners protesting against the slaugh​ter of cows. The newspapers that morning had barely mentioned the planned demonstration, and none of us in the journalistic community had expected much more than a feeble public gesture, recalling the ancient veneration of the cow which had seemed to be fading. Instead, by the time demonstrators reached the Lok Sabha (the House of the People, or Lower House, of Parliament) they had become a mob, estimated to num​ber some 120,000. Urged on by Swami Rameshwaranand, they tried to storm into the Lok Sabha. Police opened fire on the crowds, and the army was called out. Seven were officially reported as killed and some 200 were injured, though these figures were supplied later and were adjusted several times.
Thwarted in their attempt to enter the Lok Sabha, the mobs turned to burn buses, mail trucks, and the scooters of government em​ployees. They broke into and set fire to the offices of All‑India Radio and attacked the residence of Kamaraj Nadar, the potent political chieftain of the Congress Party. More than a thousand of the Sadhus were reported imprisoned that night and Mrs. Indira Gandhi, the Prime Minister responded by dismissing her Home Minister, Gulzarilal Nanda, and soon rearranged her cabinet. Across India, one after another, the Hindu holy leaders announced a "fast unto death" un​less the Union Government in New Delhi capitulated. Already confronted with a rash of student riots that forced the closing of several universi​ties, wrecked trains, and resulted in other violence (reflecting rising prices, shortages, unemployment, and deep‑rooted frustrations), re​sponsible leaders now faced a new dilemma. With general elections scheduled to begin in mid‑February 1967, nearly all political parties except the Communists were campaigning for the amendment of the Constitution to allow the central government to prohibit cow slaughter throughout the nation. This is now a responsibility of the states, and seven states and three union territories (of the sixteen states and twelve union territories) have forbidden the butchering of cattle.

The veneration of the cow is almost as old as Indian history. Like the early civilizations of the eastern Mediterranean, the Indians of antiquity deified the bull, partly as a symbol of fertil​ity. Repeated Aryan inva​sions across the northwest barrier of the Hindu Kush and the lower ranges into the Indus Valley gave an added dimension. Originally relying substantially upon their herds for a livelihood, Hindu religious influence turned the invaders toward vegetarianism. Milk prod​ucts, in all their many forms, became vital protein com​ponents of the diet. Cooking was done with ghee, or clar​ified butter made from soured milk or cream. The cow gave all these and also produced the male calves which could be castrated and raised as bullocks to become draft animals, till​ing the fields and pulling carts along dusty roads. And so the cow is "Kama​dhenu," representing the bountiful mother who gives all to mankind. For the Hindus she also sym​bolizes Lakshmi, the goddess of wealth, and acquired a sacred place in the pantheon.

Other Asians and Westerners alike have difficulty in appreciating the emotional attachment Hindus -‑ particularly in the rural areas -‑ feel for cows. In much of North India, including the Ganges River plain, cows are often stabled in the farmer's house. He likes to be able to see the cow when he first awakens in the morning. Fresh cow manure is care​fully collected, usually by the women or young girls of the family, then mixed with their bare hands and shaped into cakes that are slapped onto walls or placed on roadsides to sun‑dry. This is the chief kitchen fuel throughout most of India and a primary reason for the lack of fertility of her fields. Cow manure is also used for plastering the smooth inter​ior walls of the home, occasionally being mixed with straw as a binder. The smell permeates most villages. Cow urine is likewise prized by many Hindus, and in some rural regions it is drunk fresh and warm from the animal as a treatment for coughs. Cow urine is also drunk by some devout Hindus, even when they have moved to the cities and become prominent there. Indeed, one leader of note is reputed to have offered it to a foreign visitor.

It is this emotional attachment to cows‑fortified by religion, sanctioned by tradition, and joined with Hindu vegetarianism, that causes the abhorrence of the slaughter of cattle. Instead, in Old and New Delhi, say, a Hindu often feels himself acquiring merit by feeding bananas, or whatever else he should happen to have at hand, to one of some 8,000 unclaimed stray cows which wander the local streets. There are much larger numbers loose in other cities, including Calcutta and Bombay, where they help themselves to vegetables in the markets, ob​struct traffic, and move amidst the urban bustle with a supreme non​chalance that mere men might well envy. A crucial question is what should be done with such cattle when the cows are nonproductive and the bullocks overage for use as draft animals (one of India's leading dairy specialists has calculated that there are at least 80 million use​less cattle in India). Orthodox Hindus argue that they should be retired to gosadans, or homes for aged cattle, and state governments and other institutions are supposed to have actually established thirty‑six of these gosadans holding 500 animals each (bulls are only allowed in after being castrated) during the second Five Year Plan. However, these "retire​ment farms" are but a fraction of the number realistically needed, and many of them are actually little more than enclosures wherein animals are left to starve. The available pasturage is inadequate, especially in the dry season, and budgets permit buying little fodder. Nor have most of the orthodox and wealthy Hindus who champion this solution been open​handed with financial assistance.

An ordinary Indian farmer, trying to survive with his family on three acres of land, faces an unhappy choice when either his cow is too old to give milk (or bear another calf) or his bullock can no longer pull the plow -‑ and this is particularly so when he is a Hindu or lives in one of the ten states where slaughtering cattle is forbidden. Unable to af​ford keeping and feeding such an animal, he may some night quietly drive it down the road, well past another village, and trust that it does not return. Cattle freed in this manner do much damage to crops in the largely unfenced fields. Or he may follow the
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example of farmers I learned about in southeastern Uttar Pradesh. Encumbered with a use​less cow, a farmer there will secretly lead it out at night into the jun​gle and tie the animal to a sturdy shrub -‑ trusting that a tiger will fin​ish it off ‑ neither solution is sanctioned by orthodox Hindu mores.

The political ramifications of this veneration for the cow are far reaching. They were spelled out at a session in New Delhi of the South Asian Correspondents Association during December 1966 by Professor Balraj Madhok, President of the Jan Sangh, the political party of right​wing Hindu orthodoxy which has shown steadily growing power at the polls during the past three elections. In the February 1967 vote it hopes to become the opposition to the Congress Party in a yet undeter​mined number of state governments (where most real political power resides), either alone or in possible alliance with the Swatantra Party, which speaks for conservative, free‑enterprise business and large land​owners. Professor Madhok disowned all responsibility for alleged par​ticipation in the New Delhi riots; instead he blamed "goondas [gangsters], Communists, and the Congress Party," and claimed that they were ma​neuvering to discredit the Jan Sangh.

Professor Madhok argued vehemently, however, for amending the Constitution to empower the Union Government in New Delhi to for​bid butchering cattle everywhere. "A ban on cow slaughter was always a sign of freedom in the past," he insisted. Such action by ten state and territorial governments to date is to him evidence of accomplishment since the British departed and India became independent nearly two dec​ades ago. For a professor of history, he seemed oblivious to both sci​entific findings concerning livestock on the subcontinent and the appar​ent increase in cattle by 6 per cent or more annually. Instead, he in​sisted that India is short of bullocks and cows: "The best animals are being butchered [presumably by Muslims], so we support the ban and any one for it." The Jan Sangh is not alone, for within recent weeks one political candidate after another has announced support for amend​ing the Constitution to protect the cow (including all scrub cattle); and Congress Party leaders in the Union Government have responded by prohibiting cattle butchering in New Delhi and some other regions di​rectly controlled by the Center. In private, some Indian politicians ad​mit that this is irrational, especially at a time when they cannot feed their human population and must import 11 to 12 million tons of grain annually, chiefly from the United States. Yet, for them it is somewhat as though an American candidate were asked to campaign against moth​erhood and the female franchise in the Middle West‑it's hardly the way to get elected.

Rational Opportunities

As would be expected of scientists, India's modern dairymen, veterinarians, and other animal husbandry specialists are both frus​trated and occasionally embittered over such political "Neanderthalism." Many are doing superb work, vital for India and significant for agricul​ture throughout the entire Asian and tropical worlds. The subcontinent's dozens of breeds of cattle, and more especially the seven breeds of buf​falo, offer major promise for upgrading livestock throughout this im​mense region. Better herds -‑ both government and private‑hold breed​ing stock that combines both adaptation to warmer climates and resistance to pests and diseases, such as temperate cattle can never pos​sess, with some impressive tropical records for milk production. Al​though all animals require improved feeds for maximum performance, most of these breeds can survive on inferior fodder with small supple​ments of protein concentrate. The incorporation of Indian blood strains in the development of Santa Gertrudis beef cattle in the Southern United States and Mexico is only one indication of many possibilities.

An elementary fact of animal husbandry in India suggests both the dimensions of the dilemma there and some of the opportunities: that is, buffaloes numbering some 60 million provide two‑thirds of the nation's milk, as contrasted with one‑third of the milk supply produced by about 210 million cattle (this total figure for cattle is based on the 1961 census, allowing for the indicated increase before and since). As one of India's [image: image2.jpg]Dawn at the temporary milk collection center of the Valasan
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concerned young veterinarians said: "This is the result of farmers being able to cull by slaughter their unproductive buffaloes." For the Hindu proscription against butchering cattle does not generally extend to buffaloes, which are the animals of less sentimental importance.

Other factors also weigh in the above equation on milk yield. Ex​cept in some wet‑culture rice areas, particularly in Southern India, buf​faloes are judged too slow to be widely used as draft animals. They also lack a hump behind the neck, useful for holding the yoke, and are less tol​erant of the summer daytime heat‑the rice farmer compensates for the buffalo's deficiency in perspiration glands by letting the animal wallow in a pond at midday. Throughout much of India, therefore, male buffalo calves are often allowed to starve to death, since the farmer reasons that they are not worth the milk required to raise them. In most re​gions this causes a critical shortage of buffalo bulls for breeding (the period of gestation for a buffalo is ten months, as compared to nine months for a cow); and an insufficient number of bulls together with the relatively slow maturation of buffalo heifers (due partly to low‑grade feed) means that in the Punjab‑the homeland of the Murrah, the larg​est and most productive of the buffaloes‑they produce their first calves at an average of age forty‑five to forty‑seven months. By contrast, an ordinary farmer considers a male calf the most valuable product of the cow. This calf can be castrated and raised as a bullock for draft use. Also because of low‑quality feed and popular ignorance about breeding principles, the average cow in North India throws her first calf when forty to forty‑four months old, as compared with twenty‑four to thirty months for first calving in North America. The dearth of male buffaloes means that a higher percentage of buffaloes than cows produce milk.

The choice of the buffalo as the generally preferred milk ani​mal is in part explained by a study done three years ago in the Hissar District of the Punjab. Under the better than ordinary village con​ditions there, cows kept for milking averaged nearly six pounds of milk daily over approximately a 300‑day lactation. The buffaloes in the District, chiefly Murrahs, produced an average of twelve and a half pounds of milk daily throughout the lactation period. Equally consequen​tial was the comparison of the character of the milk. Cow's milk aver​aged 4.5 per cent butterfat and just a little over 9 per cent of non‑fat solids. Buffalo's milk, on the other hand, averaged just under 7 per cent butterfat and nearly 10 per cent non‑fat solids. Thus, by keeping a buf​falo
falo, an Indian farm family could produce almost four times as much of the ghee prized for cooking as it could expect to recover from a cow. [image: image3.png]Manure seldom reaches the Indian fields but is used instead
(as above in Benares) in cakes which are dried for kitchen fuel.



Like the rural folk in the Philippines and elsewhere in Southeast Asia, Indian farmers often remark that buffalo milk has "more taste," although cow's milk is reputed to make a softer and more desirable curd. Indian farmers took pride in serving me sweetened tea with buffalo milk that was so rich that small globules of butter floated on the surface. Among the advantages that have made so many Indian farmers prefer the buffalo for milk production is its evident ability to better utilize coarse fodder. Experiments indicate that the proportion of cel​lulose digested by the buffalo during the first forty‑eight hours after eating can be as much as twice that of the cow. Since improved and man​aged pasturage, and especially legumes, is rarely available in the vil​lages, this has major implications. Throughout India, the fodder avail​able for livestock is commonly the residue left after threshing grain. Near‑dry stalks of jowar (sorghum), bajra (a type of millet), and corn are all carefully collected for cattle feed; and then as a rule they are put through a chaff cutter, often turned by hand, before feeding. Rice and wheat straw are also principal sources of roughage. When a farmer expects a significant milk return from either a buffalo or a cow, how​ever, he must also include a protein concentrate. This may be provided by rice or wheat brans, peanut cakes, copra meal, the residue left from crushing mustard seed, linseed, and cottonseed for oil, or from other ag​ricultural by‑products, depending upon the locality and fluctuating prices. The common pattern throughout nearly all Indian villages, however, is one of inadequate and unbalanced nutrition for livestock, frequently ap​proaching semi‑starvation.

Such miserable animal nutrition in most of rural India is the re​sult of backward farm practices combined with an overpopulation of cat​tle competing with the human population for food from the land. It is compounded by the need both to keep buffaloes for milk production and to raise cattle chiefly for draft bullocks. West Bengal, with a human popu​lation of roughly 40 million, illustrates the problem. Cultivating the state's nearly 14 million acres of arable land requires some 3,220,000 pairs of bullocks (a pair of bullocks can work about five acres), allowing for 15 per cent annual replacement. Because of slow maturation due to inadequate food, high mortality among animals, and faulty breeding, some eight million cows and calves must be kept to ensure the annual production of 420,000 pairs of mature bullocks for replacement. Were buffaloes alone to provide each person with five ounces of milk daily, this would require in addition roughly one‑half as many buffaloes as there are cattle in the state. Small wonder that West Bengal has ada​mantly resisted the imposition of a ban on cow slaughter, for were all useless cattle also retained for sentimental reasons, then nutrition for animals and humans alike would further decline. Actually, milk supply for consumption in West Bengal, including the huge urban complex of Greater Calcutta with its nearly eight million inhabitants, is already much below the national average, for in recent years only about two ounces daily per capita has been available. Nearly two‑thirds of this has been used for the manufacture of such sweetmeats as sandesh, rosgolla, and barfi, so prized for religious and family cere​monial occasions. The manufacture of these channa‑based sweets involves wasting about 38 per cent of the milk solids; and after much con​troversy and many court tests, this industry now has been curbed in Calcutta and nearby municipal areas. Enforcement of the Milk Trade Control Order of November 1965, plus a higher price paid to farmers, resulted in an almost fourfold increase in procurement of fresh fluid milk for November 1966 (as compared to that of two years earlier). As it is, only 250,000 liters (1 liter = approximately 2.2 pounds) are available per day for Calcutta. Of this volume, some 135,000 liters are processed and marketed daily by the government‑controlled Calcutta Milk Scheme. The milk is retailed in three grades: whole cow is milk with 4.5 per cent butterfat and sells for Rs. 1.36 per liter; toned milk with 3 per cent butterfat sells for R. I per liter; and double‑toned milk with 1.5 per cent butterfat for R ‑ 0.7 2 per liter ‑- Initiated by the government of West Bengal in 1949 in order to supply hospitals, the Scheme now em​ploys 2,200 women students for two hours daily to manage booths for the distribution of fresh milk. At the present price, they estimate that it would be easy to sell four times the present volume of the above grades of milk, even while continuing to limit the manufacture of popu​lar dairy‑type sweetmeats.

Like the Bombay Milk Scheme Colony, twenty miles north of the metropolis at Aarey where some 16,000 buffaloes are kept to supply fresh milk, and smaller colonies near other Indian cities, Calcutta has a ma​jor dairy enterprise at Haringhatha. This center, which was begun in 1949 to distribute improved Hariana‑breed bulls, now covers three farms totaling about 5,000 acres. A half of the animals kept there, or some 8,000, are Murrah [image: image4.jpg]Kankrej cattle are among the hand-
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buffaloes. They are owned by private contrac​tors, managing herds of from fifty to sixty each and operating under government lease for the use of facilities. These Murrahs average 3,300 pounds of milk each lactation period of about ten months. The other 8,000 animals at Haringhatha are cattle, mostly Hariana cows be​longing to the government and averaging 2,000 pounds of milk per lac​tation. At this level of production, it costs R. 0.97 a liter to produce cow's milk ‑ which is among the reasons for continuing the government subsidy of Calcutta milk distribution.

Over recent years, however, the West Bengal Milk Commis​sioner, Dr. A. K. Ray Chauduri, and his able staff have been conduct​ing experiments at Haringhatha that can have major consequences for India. Aiming to reduce milk costs by boosting production, they first tried to upgrade the Hariana breed of cows by selection. This was sim​pler in West Bengal because inferior animals could be sent for slaugh​ter; yet the results were unsatisfactory. Ten years ago Australia gave them a purebred Jersey herd of ten bulls and twenty‑five cows, and two years ago they received a Holstein herd of ten bulls and thirty cows. Crossing the Jersey bulls with Hariana cows, they now have 130 cross​bred female offspring mature and giving milk, plus some 500 calves. These crossbred cows produce an average of about 6,000 pounds per lactation, with a butterfat content of 4 to 4.5 per cent. The cost of pro​ducing this milk is R. 0.57 per liter, or 60 per cent of the milk produc​tion costs from the parent Hariana cows. Using artificial insemination, they now have 5,200 Hariana cows bred by Jersey and Holstein bulls. While the native Hariana cow produces her first calf at the age of about forty‑six months, crossbred animals calve for the first time as early as thirty months. Harianas and Jerseys are about equal in size, weigh​ing some 700 to 750 pounds. Mature male offspring are proving satis​factory draft animals and will be used for puddling rice fields. Crosses between the Hariana and the Holstein are expected to produce larger and stronger animals, with a slightly higher milk yield but lower in but​terfat content.

This achievement, of course, has only been made possible by much improved care and feeding. Female calves are dehorned when young, but popular custom demands that the males to be sold as bull​ocks retain their horns. All animals are dewormed every year before the start of the monsoon rains and receive continuing veterinary atten​tion. The feed consists of approximately one‑half rice straw for rough​age, matched by greens‑chiefly legumes‑with protein concentrates added. They are given a mineral supplement, which is particularly needed in the moist tropics where trace elements tend to wash out of the soil rapidly. Utilizing this method, it is proving possible to main​tain up to six cows per acre of irrigated land devoted to green fodder. Such intensive and scientific animal husbandry is presently beyond the ken of an ordinary Indian farmer, but it indicates some of the opportu​nities for more modern mixed farming in milk‑ shed areas around the sub​continent's burgeoning urban complexes.

"AMUL" (Anand Milk Union, Ltd.)

The larger problem of India's increasing bovine burden must be solved where the great mass of the peasants live ‑- or far from the environs of cities like Calcutta with their readily available markets. It is in this context that the Kaira District Go‑operative Milk Produc​ers' Union, Ltd., at Anand acquires unique significance. The state of Gujarat has long had a custom of progressive livestock management. A prize herd of 200 beautiful Kankrej cattle, native to this region, is maintained by the Anand Agricultural Institute, and the sixty milking cows average a combined production of 660 pounds per day, in addi​tion to the 20 to 30 per cent of the milk suckled by calves. Tradition​ally, this is a mixed‑farming area, where cotton, rice, wheat, millet, sorghum, and tobacco are grown in relatively fertile soils that period​ically suffer from a moisture deficiency. Godhra District, some sixty miles northeast of Baroda, normally receives thirty‑five inches of rain annually. Three years ago, however, eighteen inches of rain fell on the District; two years ago precipitation totaled thirteen inches; and last year only eleven inches fell. Near the Great Rann of Kutch on the border of Pakistan along the Arabian Sea, near‑desert conditions pre​vail, although districts like Mehsana, Ahmadabad, and Anand are more favored.

Kaira District, with a human population of 1,977,540, includes 973 villages and seventeen towns in a geographic area totaling 1,641,​000 acres. Literacy is comparatively high, averaging 36 per cent (twice as many men as women can read). The net rate of population increase is a bit under 2 per cent annually. About one and a half mil​lion of the population live in rural areas, and the total area cultivated is 1,342,800 acres, or about 77 per cent of the total. Roughly 100,000 acres are irrigated, chiefly from wells that tap considerable under​ground water sources 60 to 150 feet down. Much of the 23 per cent of land not cultivated is in community‑owned Panchayat pasture, tradi​tionally overgrazed and barren. The cattle population numbers 312,383, of which two‑thirds are bullocks used for draft. Of cows over three years old, which total 40,383, only 16,506 are giving milk; and some 63,958 young stock are being raised chiefly as replacements for bull​ocks. The buffaloes number 423,496, of which only 3,615 are bulls over three years of age. Female buffaloes over three years old num​ber 244,631, of which nearly 60 per cent are being milked at any one time and 175,250 are being raised as young stock. These are predom​inantly Surtis, which are native to this region. They are smaller than Murrahs and able to thrive on a poorer diet.

It was in this setting that the idea of the co‑operative marketing of milk first took form two decades ago. Early in the century villagers had begun selling their surplus milk‑left over after family needs were served‑as a sideline to farming. This was usually managed by women. Merchants collected the milk by donkeyback or by bicycle and made ghee, sweetmeats, and crude casein (this last was first exported to Ger​many for the manufacture of glue). The merchants introduced the first hand‑driven cream separators, and soured cream was shipped south 260 miles by rail to Bombay for churning into butter. During World War I, the Military Farms price the government paid and the money they received, and as Gujarat has a tradition of popular action born during the inde​pendence movement and given constructive guidance by the late Deputy Prime Minister of India, Sardar Vallabh Bhai Patel, whose home was in this District‑a co‑operative movement took root. A Department of the Indian government built a small creamery here to produce butter for troops in Mesopotamia. Then, in the years between the wars, the creamery became a small dairy school, which also experimented with making buffalo‑milk cheese.
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 A private company, Polson's Model Dairy, opened a larger creamery in 1929, and by 1943 it was producing up to three million pounds of but​ter annually, again for the Defense Services. It was through Polson's and other firms that the Bombay government began buying pasteurized milk late in 1945 for its subsidized milk distribution in the city. The villagers became restive, however, as they observed the discrepancy between the two systems.
The first two co‑operative societies began functioning here in 1948, shipping 500 pounds of milk direct to the Bombay government daily. They leased the old World War I creamery plant and gradually added new equipment. As more village co‑operative societies were or​ganized‑there were sixty in 1953‑the Kaira Union's milk shipments increased to 80,000 pounds daily for Bombay and another 13,000 pounds for Ahmadabad. But this very success created a new p‑roblem: i.e., during the winter flush season more milk was available than could be disposed of in fresh form. During these months the Union was com​pelled to curtail collections for as many as fifteen days out of thirty. This was a severe blow to the entire co‑operative concept, since few farmers wanted to return to the old method of the home manufacture of ghee that sold for low prices. From the outset, three men had led in building the Kaira Union and its member co‑operative societies: Tri​vubandhas K. Patel became and remains the president and guiding elder statesman; Verghese Kurien, who as a Christian from Kerala had to live in a garage when he first came here, is the energetic general man​ager ‑and the assistant general manager, H. M. Dalaya, who has an M.S. degree in dairying, is a refugee from Pakistan. Around them, they have gathered a talented and committed staff imbued with the concept of mar​rying scientific effort to the co‑operative approach.

At the critical juncture in the Union's emergence, UNICEF​ chiefly through its representative Donald Sabien‑proposed a solution. In co‑operation with the government of New Zealand under Colombo Plan aid, they would help to construct a fully modern dairy plant; while the Union was to repay the UNICEF contribution by providing milk for children. The Bombay government advanced a loan of one million ru​pees and made a smaller grant in return for an option on all fresh milk. The new dairy plant, erected on a thirty‑acre landscaped site adjoining the city of Anand. was opened by the late Prime Minister Jawaharlal Nehru on October 31, 1955, and since that time it has steadily expanded, processing in the year 1965‑66 over 65,000 tons of milk. Looking ahead, the Union management has provided an installation with a capacity of handling a million pounds of milk each twenty‑f our ‑hour day (60 per cent of capacity was in use during my visit). The facilities include a fluid pas​teurization capacity of 264,000 pounds a day, of which 2OO,000 pounds of chilled milk is shipped daily by rail tank‑car to Bombay. The new spray drier can produce forty tons of whole milk powder a day. A rotary drier has a daily capacity of ten tons of baby food, which is neatly packaged and labeled. Two huge churns make five tons of butter a day, while in another section of the plant 120 tons of processed cheese is turned out in sealed cans each month. Fifty‑two tons of cheddar cheese a month can also be made, plus seventy‑five tons of ghee, thirty tons of casein, and smaller quantities of dried buttermilk and whey powder.
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Five miles from Anand at Kanjari the Union has also completed the construction of a concentrated feed plant with a daily capacity of 200 tons. Manufacturing "AMUL DAN" with 16 to 20 per cent protein (according to the season of the year), they are selling this product through member societies for Rs. 457 a ton (cottonseed meal with sim​ilar protein content sells outside for about Rs. 900 per ton). Such econ​omy is accomplished by the shrewd outside buying of such agricultural by‑products as molasses, watermelon‑seed cake, mango‑seed kernels, wheat bran, okra‑seed cake, corn gluten, rice polish, sesame cake, and even the seeds of weeds, which were formerly wasted.

Adjoining the feed plant is the main artificial ‑insemination cen​ter. Here, forty‑five selected Surti buffalo bulls are maintained in good health, and the semen collected is distributed to member societies. This past year the Union's twenty‑four veterinarians ‑working under Dr. Madhukar Shahwho heads the Dairy Husbandry Division‑helped farm​ers in the District to use artificial insemination for 42,000 buffaloes. The Dairy Husbandry Division also encouraged the growth and sale to villagers of eighty tons of lucerne seed last year‑roughly seven times as much as was planted the previous year. Cuttings of Hybrid Napier grass, which here yields a hundred tons of green fodder an acre an​nually, were also distributed to farmers. As becomes a co‑operative investing heavily in services to its members, the Union in its financial statement for last year showed a net profit after provision for income tax of only Rs. 162,7 14 on a gross income of Rs. 96,5 15,264.

What all this has meant to the rural villagers can best be judged from the experience of the Valasan Milk Producers' Go‑operative So​ciety, its 640 member families and their neighbors. The Society's sim​ple, carefully printed report for last year begins: "Dear Member Brothers and Sisters: Our Society was started fifteen years back. Since then we have published a yearly statement. It is fortunate that during these years we have collected 11,802,333 pounds of milk worth Rs.2,871,898. ‑ . ." The report goes on to detail the Society's account​ing for the past year, including the bonus received from the Union, in​terest from its deposit with the Co‑operative Bank, and how these funds have been utilized. The nine unpaid managing committee members, of whom three are elected annually, appoint and pay the Society's seven‑man full‑time staff, including a secretary, milk tester, cashier, andvet​erinary first‑aid and artificial‑ ins e mination stockmen. They are partic​ularly proud of how their Society has also helped Valasan village and its 3,962 inhabitants by the discriminating use of its profits‑which totaled Rs ‑ 25,058 last year ‑ Reading through the list, illustrative items sug​gest the Society's concern and growing capabilities. During the first two years they spent Rs. 1,030 on common water troughs, and two years later Rs. 10,800 were contributed to enlarge the primary school. At the time of the Chinese Communist attack through Tibet against India in 1962, the Society contributed Rs. 2, 376 to the National Defense Fund. A large waterworks was built for Rs. 25,000 and sold to the Panchayat for Rs. 6,000 three years later. This year they will donate another Rs ‑ 11,000 to further enlarge the primary school.

Certainly these villagers are only starting on the long road to dem​ocratic modernization, and many necessary changes still lie ahead. For example, the Union's veterinarians who work with the villagers are still frustrated by their reluctance to let the police poison the stray dogs that make rabies a perennial threat to humans‑and even buffaloes‑in Gujarat. These same veterinarians also doubt that the local farmers are ready to use the loop and coil as a contraceptive for useless cattle, since they still hope that the old cows may produce male calves. (Re​search on this contraceptive device for cattle‑financed by the Ford Foundation‑has proved promising at the Anand Agricultural Institute.) It is significant, however, that although cow slaughter is forbidden in Gujarat, villagers increasingly arrange for the nocturnal disposal of useless animals by local Muslim butchers. In this way a farmer may recover Rs. 90 for such an animal and its hide‑its death usually being explained as having occurred naturally.

There are a number of signs of increasing modernization. On condition that no men from their village should be present, for instance, the women of a nearby village welcomed the opportunity of attending an autopsy at Valasan on a buffalo cow which had been artificially insemi​nated with a colored fluid; and afterwards they wanted to know what the relationship was to the process of conception in humans. Villagers are also taking a lively interest in a new cement stall, with water trough and manger attached, which the Union has designed and is attempting to popularize as a replacement for the dilapidated sheds in which most families now keep their buffaloes ‑ Then, too, the Valasan Go‑operative Society is presently securing the use of five acres of land from the Pan​chayat community pasture, on which they are planting the lush lucerne legume to be utilized in boosting the milk output of their buffaloes. For the competition in milk production is catching on‑to date 1,975 buffa​loes in the District have produced over 4,000 pounds of milk each in a lactation. The achievement of greatest consequence so far, however, has been accomplished by Valasan's 470 Surti buffaloes, which are soon to be joined as producers by 156 buffalo heifers.

The road to modernization may indeed be a long one, but India's technologists are trying to reach a goal worth the effort -‑ a day when India's bovine burden will have become one of India's major assets.

              Photographs by Albert Ravenholt
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from Danish-made churns
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AMUL cheddar cheese rip-
ening in cold storage ware-
house is a new product.

A spray drier produces forty tons of pow-
dered milk daily for the Indian military.
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(as above in Benares) in cakes which are dried for kitchen fuel.







