Inventory of Peasant Innovations for Sustainable Development

an annotated bibliography
We have complied innovative practices from different parts of the world depending primarily on the published sources. Ancient sources of peasant knowledge from India and China have also been included. It is inevitable in any such effort that not claim about exhaustive coverage is made. AT the same time such a source book even having a very limited coverage may be helpful for the biological and the social scientists who are interested in either experimental validation, value addition or just the cross cultural comparison of the innovative ethic of peasants, artisans and pastoralists. We hope that the readers will reciprocate by sending publications or unpublished examples of peoples’ knowledge resource to the fires author. It is important to note that we can not certify the technical validity or even feasibility of some of these innovative practices. But that was not our purpose. Knowledge has been treated as a common property by the people.  Whether, we the documenters will extract rent out of it for our private interest or use it for the good of disadvantaged people will depend upon our ethical and professional dispositions. There is not doubt that sustainable development can not take place unless we begin to systematically analyse the rich knowledge resource of otherwise poor peasants. Analysis will gain if we involve the generators of the knowledge as co researchers. Modern science and technology can enrich just as it can erode skill and knowledge of the people.
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I. Plant Protection

Balasubramanian A

Traditional Plant Protection Methods in Tamil Nadu in Biological Methods of Pest Control, Proceedings of the Southern Regional Seminar Edited by K. Vijayalakshmi, Nv.21-22, 1988, PPST Foundation, Madras, pp.34-38

A) Agronomical Means of pest Control/Region Unspecified (pp.35-37)
i) If rice is sown in ‘Avani’ month, the crop will be affected by the Gall Midge.

ii) If sorghum is sown beyond the third week of June the crop will be affected by shoot fly.

iii) Sorghum crop should be sown after heralding the whole village about sowing time. This indicates the importance of synchronised sowing, so that in the earhead stage, the earhead bug attack will be less in a unit area.  (Similar practices as mentioned in point (i), (ii) and (iii) have been observed in Ahmednagar district regarding ‘Bajra’. Despite early rains farmers do not sow early, for the fear of bird’s attack in ear formation stage. Unless, few farmers do not start sowing the others just sit back. Pers. Commn. – Y.Mandavkar).

iv) Ploughing the fields after every receipt of rain during summer not only conserves the moisture but also controls the weeds. Wherever red hairy caterpillar is a menace in the peanut crops, the land is ploughed in the summer and the pupae of the insects are collected and destroyed. They are also exposed to be eaten by the birds. Sometimes small trenches are dug around the field to prevent insect spread.

v) In rice fallows of Cauvery delta and other areas, digging the field bund and catching the rats during the summer is an age old practice. By such practice the rat damage to the young paddy crop during the next cropping season is reduced. The setting up of rat bows in rice fields during the crop season will further reduce rat damage.  (Farmers of eastern Uttar Pradesh flood the field to drive away rats. Ed).

vi) Whenever mealy bug attack is found rice crops, the places of attack are demarcated. After harvest the stubble in that area is burnt to arrest the recurring pest in the next season.  Further Calotropis leaves are applied to the filed as green leaf manure to control pest.

vii) Burning of the sugarcane trash before the next ratoon crop is also aimed at killing the insects and pathogens. (This practice is widespread in most sugarcane growing region of north-west India –ed.).

B)
Plant Protection and Weed Control Though Water Management

i)  For controlling thripes in rice, the whole nursery is irrigated so as t o submerge the whole plant for some time and the water is drained to wash away the insects.

ii) Frequent irrigation is provided to the sugarcane fields for controlling termites. (This practice is popular in sandy soil areas of N. India as well, ed.) (This is also applicable to rats. Pers. Commn. –G.S. Saha).

iii) Constant submergence of rice fields at certain stages helps in controlling the weeds.

iv) In clayey soils, where summer ploughing is not possible the field is irrigated and weed seeds are allowed to germinate. Then the field is ploughed and the weeds are incorporated into the soil. This is done before sowing or transplanting the rice crops. (Apart from puddling the irrigated or medium low land paddy fields, G.S. Shah reported during a workshop on local knowledge that a farmer in district Faizabad eastern Uttar Pradesh irrigated his field and applied fertiliser after preparing the field for wheat sowing in rabi (winter) season. The weeds would be allowed to grow for two weeks. The fields are ploughed and wheat is sown late. The weeds so ploughed add green manure. There is a trade off between yield decline due to delayed sowing or early sowing but weed attack. ed).

v) If a garden is heavily infested with weeds, particularly nut grass, the land is converted for two or three years into a wet land for rice cultivation. Afterwards the field is turned into garden land.

C)
Inter Cropping and Border Cropping for Pest Control
i) Poulichai (Hibiscus cannabinus) seeds are sown with rice in upland dry rice fields for controlling termite attack. The red variety is considered better than the green variety.

ii) An intercrop of onion and turmeric crop also prevent termite attack on turmeric rhizomes.

iii) Planting castor as a border crop around chilly crops not only provides a microclimate for preventing flower droppings but also acts as a trap crop for Prodenia.  Intercrop of castor in cotton also serves the same purpose.

iv) Cowpea is grown with peanut crop as an intercrop. The cowpea crop attracts aphid reducing the attack on peanut crop.

D) Innovative Use of Common Chemicals/Botanicals, (plant extracts)/Region Unspecified

i) A decoction of equal parts of asafoetida, turmeric and the tubers of kanthal malar (Gloriosa superba) are sprayed by neem leaves for rice diseases like leaf spot and pyricularia.

ii) Tobacco decoction is used for control of insects.

iii) For controlling rhinoceros beetle, fermented castor oil cake and water is used. The emulsion is poured into earthen pots and these pots are kept at various places in the affected garden.  The insect is attracted by the smell and killed.

iv) In rice fields neem cake is applied as basal manure which helps to protect the rice crop from brown plant hopper at the latter stage.

v) Gram seeds are stored with dried neem leaves. Sesamum seeds are stored and mixed with ash. Bitter gourd seeds are placed inside cow dung and dried after plastering on the walls. (The use of neem leaves and ash is quite widespread in many other parts of the country. ed.)

vi) A peculiar practice of storing seeds of short term rice crop is found in Thanjavur district. It is called the ‘KOTTAI METHOD.’ The seeds are harvested during September-October and dried and stored in gunny bags.  These seeds will absorb moisture during the north-east monsoon. The seeds are then sun dried during Jan-Feb.  This reduces the moisture so as to prevent insect attack. Afterwards the seeds are stored in tight containers which are plastered with cow dung paste. This practice is called ‘Kottai.’  The Kottai will be stored till the next sowing season. The cow dung plastering prevents the seeds from insect attack but will not hinder the biological activity of the seed inside. (in several other parts of India, farmers keep the seeds in earthen pitchers sealed by mud and cow dung. Ed).

E)
Biological Pest Control/Semi-Arid Region
i) In parts of Thanjavur and Trichy districts, ducks are allowed inside the fields after the harvest of the short term rice crops.  The ducks not only eat the snails or small fishes but also feed on insects found on the boundary. The next crop is thus saved form pest.

ii) In some localities swine are allowed in the field to eradicate the nut grass. By allowing the swine to move in the field for two or three years and with other agronomic practices the problem of nut grass is solved considerably.

F)
Biological Pest Control/Coastal Region
i) In certain coastal villages in India, cranes, terns and green shanks feed on the insects in the transplanted rice crops.  Villagers do not allow anyone to shoot/disturb these cranes, as they believe that the above sign indicates a bumper crop.

G)
Use of Trap Crops/Arid Region
i) Use of a trap crop is another method wherever striga is a menace in Sorghum. Trap crops like cowpea, field bean, castor, etc. are sown well in advance and the weeds are allowed to germinate. Then these weeds are destroyed by inter-culture in the standing crop.

Silva and Sashi

Control of the Red Hairy Caterpillar through Community Efforts in Biological Methods of Pest Control, proceedings of the Southern Regional Seminar, edited by K. Vijayalakshmi, November 21-22, 1988.

PES Foundation, Madras, pp.1-4.

Mechanical Pest Control/Semi-Arid Region (p.3)
i) In Dhule district of Maharashtra, the control of red hairy caterpillar was done by understanding the life cycle of the caterpillar and attacking it at all stages, i.e., eggs, larvae and adult.

ii) The farmers came up with the idea that moths could be killed by hanging by hanging a broad mouthed vessel filled with water and a little kerosene near electric lights. They also collected and burnt all the egg laden leaves.

iii) Adult caterpillars were physically picked from the roots of the seedlings and destroyed by burning.

Schrimpf and Rainer

Cooperating with Farmers on natural Crop Protection 

ILEIA, October 88, 4 (3) – 24

Biological Pest Control/Arid Region (p.24)
Farmers in N.W. and S.W. provinces of Cameroon use different plants for pest control.

i) A herb called Chenopodiums ambrosoides which is very effective in driving away many kinds of ants. It has a very strong scent and is particularly effective against termites (White Ants).

ii) A plant called Lobelia columnaris that grows only in highlands above 1600 m. It has worked very well against most insects including stemborers. It is a herb that grows up to a height of 2/3 m high with a candle like influoroscence with blue flowers. It has to be soaked in water for a cay with soap and limestone before it can be used.

iii) A tall shrub by the name of ‘KINDZEM’ (in Banso language), is of 1-2 m height with greenish-red stem and red flowers.  It is used against weevils.  It also rids fowls of lice when put in the laying nest.

Schrimpf Berthold 

Natural Crop Protection: Pest Control

(Booklet of Presbyterian Rural Training Centre Mfonta, Bamenda/Cameroon). 1989, pp.1-14
A)
Innovativeness of Farmers/Semi-Arid Region (pp.II)

A good example where farmers improved a given recommendation comes from Babanki Tungo. Farmers were spraying the cabbage seedlings in the nursery with the ‘Gods Tobacco’ spray against aphics. When they saw that this was not very effective, they adapted the method in the following way: Gods Tobacco spray was prepared and kept in a bucket. Immediately before transplanting the cabbage seedlings, the stems and leaves (never the roots) were soaked in this spray. In this method all the insects are touched and killed and the farmers have healthy crops.

B)
Innovative Use of Common Chemicals/Semi-Arid Region (p.14)
After the maize is harvested it is well dried and shelled. It is then mixed with ash – the mixing can be done on any slab which is clean.  It is important to mix the ash very well with the maize. For twenty kilograms of maize, one kilogram of ash is required. When using jute bags, one big bag (100 kg) of maize is mixed with one bucket (5 kg) of ash. For this method the best ash to use is ‘cow dung ash,’ if there is enough cow dung available, (Ash is very widely used in different parts of the country for storing pulses and cereal seeds. ed).

C)
Mechanical Pest Control/Semi-Arid Region (p.15)
Rodents, especially rats, are causing a lot of damage to crops in the fields and in stored grains. Author reports a successful way of controlling this pest with a simple ‘bucket-trap.’  The top of a twenty litre oil drum is removed and the open drum (a bucket or a container of similar size can also be used) is set in the ground so that the top edge is level with the surface. The container is then half filled with water. It is covered with some tiny sticks and grass, and an attractant (something the rodents especially like, for example maize or groundnuts) is sprinkled in the centre of t his cover.  In case no container is available, it is also possible to dig a hole of the size of an oil drum in the ground. Plaster it with mud or cement in order to hold the water. With this method, up to six rats per one trap per night were caught. It is important to check the traps daily, remove the trapped rodents and set the trap anew.

D)
Cultural Method of Pest Control/Semi-Arid Region (p.16)
i) The coffee stemborer is a beetle which in its caterpillar stage causes damage by boring holes and eating the inside of the lower coffee stem and the roots. Farmers try to detect the damage early to prevent severe damage.  Holes are worked for at the lower part of the stem with saw dust coming out. The holes should be blocked immediately with either mud, bee wax or a piece of cotton dipped in kerosene. It is also possible insert a small wire to kill the borer directly – but the hole should always be blocked afterwards, usually three to five caterpillars are in one stem.

ii) The banana stemborer is a beetle causing wilting in young suckers, whereas older plants are weakened and easily pushed down by the wind.  Cultural and sanitary practices to reduce the attack are: allow no breeding places (old stems which are still fresh) for the borers; when harvesting, the stem should be cut as low as possible and covered with soil; the upper part has to be cut in small pieces, so that it can dry fast.

Upawasa, G.K.

Lessons from Traditional Sri Lankan Agriculture in Biological Methods of Pest Control. Proceedings: pp.39-48.

A) Cultural Method of Pest Control/Humid Region (pp.45-46)
i) In Sri Lanka (Chena village), whenever a leaf eating caterpillar damage is observed, the farmer at sunset takes a round section of young plantain stem which is fixed to a stick driven into mud forming a small receptacle or platform about 6″ in diameter. Cool rice, pulses, flowers and a lighted wick dipped in coconut were placed at a few spots distributed over the affected and the adjoining area.  Pest damage is controlled within 2 days in this method.  What actually happens is that birds are attracted from far away places by the light. When they perch on the unstable platform, whole things fall on to the paddy field. When the birds pick the fallen food, they see the leaf-eating caterpillars which are a greater attraction to them.

ii) To control paddy bugs, several ‘RECANUT’ flowers are hung in different places of the paddy fields.

B)
Innovative Use of Common Chemicals/Humid Region
Farmers in Sri Lanka use certain plants for pest control in growing crops/as well as in stored grains.

i) The well dried harvested rice and pulses are protected by little ash and lime leaves.  (In eastern Uttar Pradesh India, farmers put ‘Mahua’ flowers/onions in t he wheat grains to prevent weevil attack in storage and pulses are stored by mixing mustard oil. Pers. Commn. –G.S. Saha).

ii) The thripes attack in paddy during early seedling stage is controlled by placing a few chopped pieces of euphorbia with latex at the point of impounding water.

iii) Grillicedia leaves are crushed and spread over the crop.  Possibly it may be acting as an insect repellent. The flowers are used to eradicate rats.

iv) A creeper called ‘KULUWEL’ is crushed at the place of impounding water is very effective against hoppers.

C)
Mechanical Pest Control/Humid Region
i) In Sri Lanka, sand from the sacred ‘BO’ tree is applied to paddy crop. Insects fall into the water to be eaten by the fish.

ii) A rough large broom made of twigs is used to clean paddy after threshing. It is dragged over the crop.  The insects are either crushed or fall into the water.

iii) It had been a practice to work on water wheel made of bamboo which produces a continuous beat. This sound, according to some research in Japan, causes disturbances to mating among insects. It causes reduction in pest population.

iv) Sometimes two wasted momoties are also tied together and hung.

Chambers Robert

Rural Development: Putting the last First 1983, Chap,IV, pp.75-103, Longman Inc. London

Biological Pest Control/Region Unspecified (p.98)

Kaba farmers are reported to have analysed ‘ZONOCERUS’ problem by reference to rainfall fluctuations but in many cases accounted for its specific appearance on their farms due to colonization of neighbouring thickets by the herbaceous weed, Eupatoriumodoratum. These thickets appeared to provide favourable breeding or feeding sits. Many farmers anticipated advice on control of Z. Variegatus by cutting down Eupatorium and in one or two cases marking out and digging up egg-laying sites.

Zehrer Wolfram

Traditional Agriculture and Integrated Pest Management

ILEIA, November 1986, 6, pp.4-6

A)
Innovative Use of Water and Ash/Arid Region (p.4)
i) In the drier regions, babara nuts and beans are shelled and mixed with ash.

ii) At times wet maize seeds are mixed with ash. The dark colour prevents the seed from being found by fowls and birds.

iii) Another method is to soak maize seeds in water mixed with need leaves. The germinated seeds absorb some of the bitterness and become unattractive to termites, birds and fowls.

B)
Agronomical Means of Pest Control/Semi-Arid Region
i) In the cocoa growing areas of S-E Togo, the cocoa is not planted in lower parts of the field because the fruits of the cocoa trees turn brown in these areas (Black pod disease caused by Phytophthora palmivora).

ii) Maize-bean intercropping.  Maize suffers less from steam borers and beans are less affected by thripes.

iii) In N. Togo, farmers plant mixtures for 6 months, millet for 4 months, millet and beans for several consecutive years.  This type of mixed cropping and crop rotation helps in controlling a serious weed Strirga spp.  To overcome this, a rotation of millet or sorghum in the first year would be followed by single cropped legume in the second year.

iv) To prevent the incidence of maize stem borer farmers try:

(a) Suitable crop rotation, (b) and mixed cropping (maize-cowpeas). In S.E. Asia, the combination of maize and sweet potato yielded good results, and (c) the simultaneous planting in a large area.

C)
Stored Grain Pests/Semi Arid
i) In North Togo harvested of millet is dried on the field.  The granaries are sealed by soil mixed with straw.

ii) Farmers use neem leaves to mix with their stored product (a very wide spread practice in different parts of the world including India).

iii) In N. Togo, beans are mixed with fine sand (1:2 in volume).  It is pounded lightly so that the beans are completely surrounded by sand. This results in a situation where beetles cannot move enough to copulate. The sand damages their shields causing them to dry up.

iv) In S. Togo, traditionally small open granaries are used for storage of maize. T he principle in use is the need for good ventilation for the often wet-harvested maize.

Gupta, Anil K

Scientific Perception of Farmers Innovation in Dry Regions: Barrier to Scientific Curiosity. (IIM W.P. N.738, 1987 presented at International Conference on Farmers Participatory Research, July, 1987 Modified Version Presented at International Sociological Association Italy, June, 1988), pp.1-18

LTK-G3-1988

A)
Agronomic Means of pest Control/Arid Region (P.83E)

Early sowing of sorghum (with pre-monsoon rains in May) is carried out to avoid the problem of shoot fly and a kind of bug in the red soils of Telengana region, Andhra Pradesh, India.

Anil Gupta, 1988a; 83E, op cit

B)
Agronomic Means of Pest Control/Regions Unspecified


Delayed sowing of castor is done to avoid attack of red hairy caterpillar.

Women and Homestead Studies, BARI, Bangladesh

Indigenous Technologies: Horticulture and Forestry

FSR-H8-1986, pp.1-11
A)
Agronomical Means of Pest Control/Humid Region (p.5)
Mechanical control is practiced in vegetables garden in Bangladesh (Zebun Nahar, Joydebpur).  Ashes are used to control insects (Gomes, Jessore, Ditruba Islam, Ishurdi) Pitras seeds extract/powder (Giasuddin, Mymensingh) and jute seeds (powder) are used in controlling insects (Rowshanara, Jamalpur).  Mixture of oilcake powder, dried garlic and leaves of bamboo, turmeric, Corton (patabahar) and ariod are applied at the base of betel leaf vines for nourishment and germicidal action.

B)
Innovative Use of Common Chemicals/Humid REgion

Kerosene is used to control aphids (Usha, Rajashai, Bangladesh).

C)
Mechanical Method of Pest Control/Humid Region
i) Rats in gourd plants are controlled by bamboo trap.

Goodell Grace

Challenges to International Pest Management, Research and Extension in the Third World. Do we really want IPM to work? (Printed in Bulletin of ESA, 30(3)

FSR-G7, 1984, pp.18-26

Stored Grain Pest/Region Unspecified (p.19)

Dogan people of Mali, use local shrubs to smoke out the stores before stocking grains. This is far more effective than the storage protection techniques propagated by the government these.

Richards Paul
Indigenous Agricultural Revolution: Ecology and Food Production in West Africa

Hutchinson, London, Chap.1, pp.18-40

FSR-R13-1985

Agronomical Means of Pest Control/Arid Region (P.25)

The planting of different crop species and varieties in the same plot is a common feature in Western Africa.

Stoll Gaby

Natural Crop Protection on Local Resources

ILEIA, November 1986, 6, pp.7-8

Agronomical Means of Pest Control/Arid Region (p.7)
i) The preventive measures for leaf eating caterpillar (cabbage worm, diamond moth, loopers) is mixed cropping. Diamond back moth (Plutella xylostella) occurs less cabbage-tomato combination. Curative measures are use of contact and systemic poisons like Derris spp (Leguminoseae) Quassia spp (Simarubaceae) ‘BAKULO VIRUS,’ etc.

ii) Neem, (Azadirachtaindica), (Meliaceae Ryania), (Speciosa), (Facourtiacea), (Derrisspp) the application of the se, acts as a deterrent to the borer and smuts.

Haque, Gupta and Abedin
Logic of Inter-Cropping Pulse in Bangladesh

Dry Land, H8, 1986

Agronomical Means of Pest Control/Humid Region (p.1)

Cultivation of coriander with chickpea is assumed to keeps the pest away.

HELLPAPA CARSTEN

Nicaragua’s Revolution in IPM

ILEIA, November 1986, 6, pp.14-16

Physical Method of Pest Control/Region Unspecified (p.14)
The peasants in Nicaragua sprinkle dirt in the whorls of maize to suppress the damage caused by army worm.  It is found that mixing Nematodes with earth and applying this mixture to the whorls of infected corn plants results in 100% mortality of the army worm.

Madras Group (Extracted from The Ecologist)

Traditional vs Modern Agriculture Learning from a Sri Lankan Peasant.

PPST, November 1983, 3 (2)-6-17

Cultural, Agronomic and Other Methods of Pest Control/Region Unspecified (pp.8-9)
i) Pour cactus milk into the water inlets in the paddy field to keep away certain insects.

ii) Discarded Buddhist robes made into wicks, dipped in coconut oil placed in different parts of the fields.  Coconut oil has a strong smell which keeps insect/pest away.

iii) Juice of certain creepers poured and then pounded into the water at the inlets in paddy fields.  This was effective against Godewella worms.

iv) Makra leaves are stack dried at four corners of the field.

v) Branches of the ‘KADURA’ tree are planted at the four corners of the field.  They are used as a support to the coconut lamps which attract bugs away from the paddy field.

vi) Sprinkle sand over paddy fields before irrigation.

vii) A long rope is impregnated with a sticky substance derived from jackfruit. When dragged across the field, bugs would stick to the rope.

viii) Tie lot of rags into a long bit of string. Impregnate the rags with resin called ‘DUMMALA’ which is then dragged across the fields. The bugs in the paddy fields get stuck to these.

ix) Special tool ‘PINOVIA’ is used for removing bugs from the surface of water.

x) Crush coconut refuse and spread in each corner of the field.  This attracts a bird called ‘Demal Ichcip’ which eats the paddy bugs.

xi) Bury four pieces of roots taken from eastern side of the ‘MEE’ tree, burn them in four corners of the paddy field, the rats will not enter the fields.

xii) Grow small sections of rice at the end of each paddy field for the birds.

Howard Albert

An Agriculture Testament, 1949, Oxford University Press, England, Edit.6

Chapter 11, pp.156-168

A)  Agronomical Means of Pest Control/Semi-Arid Region (pp.164-166)
i) In Rhodesia humus protects the maize crop from the attack of the witchweed.

ii) A small field of gram in Indore, about 2/3rd of which was flooded for few days in July due to the temporary shortage of one of the drain canals, which took storm water from adjacent areas. In October, about a month after sowing, this plot was heavily attacked by gram caterpillar. The insect infected area corresponded exactly with the inundation area.

The rest of the plot escaped infection and grew normally. Some change in the food of the caterpillar might have been brought about by the alteration in the soil condition by the temporary flooding.

iii) The second case of disease occurred in a field of ‘Sunhemp’ intended for green manuring. However, this was not ploughed but kept for seed. After flowering the crop was smothered by mildew; no seed was harvested.  To produce a crop of seed of sunhemp on the black soils it was necessary to manure the land with humus or farm yard manure.

iv) The chief pest of fruit trees at Quetta was green fly. It attacked ‘soon after the young leaves appeared.’  Any interference in the soil aeration brought on this trouble. The tribesmen got over the tendency of these soils to pack under irrigation in a simple way. ‘LUCERNE’ is always grown in the fruit orchards and regularly top dressed with farmyard manure. In this way t he porosity of soil is maintained and the green fly kept in check.

Albert Howard, 1949: 157, op cit

Biological Pest Control/Region Unspecified
Various approaches suggested are:

i) The study of the life history of the pest, including the general relation of the parasite to crop and the influence of the environment on the struggle for supremacy between the two.

ii) The study of the natural parasites of insect pests, the breeding of these animals and their actual introduction, whenever t his procedure promises success.

iii) The framing and conduct of regulations to protect an area from foreign pest which has not yet made its appearance.

Richard and Johnny

Tradition for Development: Indigenous Structure and Folk Media in Non-formal Education, Edited by Kidd & Colletta

November 1980, pp.332-369

Manual/Mechanical Pest Control/Sub-Humid Region (p.352)

In Sierra Leone, the farmers studied the behaviour of their worst agriculture pest, i.e., ‘TOWEI’ a species of grey monkey which caused destruction due, to reduction of forest cover, shifting cultivation and consequent destruction of trees that provided its favourite food.  The villagers had carefully observed the monkey’s behaviour and used this knowledge to strategic advantage in a series of hunting raids designed to trap monkey still congregated in tree used for sleeping. (A similar practice prevalent in Ghana, Farmers keep empty coconut shell firmly tied to a chain. The shell has a small hole in which monkey can slip his fingers first but cannot do so with closed fist. They put boiled rice to attract monkey who grabs it in his fist but cannot take it out and gets trapped. Unless he decide to forgo the rice. Pers.  Commn. Y. Mandavkar-Source: Unknown).

Richards Paul

Coping with Hunger: Hazard and Experiment in an African Rice-Farming System (The London Research Series in Geography) 1986, Allen & Unwin, UK Chap.5, pp.76-101

Biological Pest Control/Semi-arid Region (p.98)
i) A low perimeter fence to exclude rodents is made by the farmers.  Fencing reduces the chances of such a catastrophe and helps trap animals valued for their high-quality meat.  Cane-rat meat is especially welcome in households beset by preharvest hunger.

ii) Birds are without doubt major pests on upland rice farms.  Early rice is especially badly affected. Towards the later part of the harvest season the bird problem abates, perhaps because they have a much greater range of targets to attack.  here are two key periods for bird scaring-just after broadcasting and then the 30 days or so leading up to the harvest (in effect, the period from flowering to ripening).

iii) Some farmers rig up a network of ropes to operate sets of rattles and alarms. Others rely on slings and stones (or on tumu farms, where there are no stones, specially prepared mud pellets are used).

iv) Some local rice varieties are reputed to be resistant to bird attack.  These include both long-awned varieties, e.g., ngolo-yombo and filiwa, and varieties with long outer glumes. The general descriptive name kalembaama is sometimes applied to rices in the latter group (examples include ‘Madam Yebu’ and gbondobai).

Reddy Narayana, L

Experiences with Natural Farming in Biological methods of pest control proceedings of the Southern Regional Seminar, edited by Vijayalakshmi, PPST Foundation, Madras November 21-22, 1988, pp.49-50

Agronomical Means of Pest Control/Region Unspecified (p.49)
i) Seed preservation could be done without pesticides, provided they are dried well and stored in their natural form.

ii) If banana suckers are immersed for a few minutes in boiling water, root nematodes would be completely checked and no chemicals are necessary.

iii) If marigold flowers plants are grown 15 ft. apart, both the aroma of the plant and the flower may check about 40 percent of insect multiplication in the cabbage family crops.  Similarly the root excretion of the marigold is very much liked by the root nematodes which kills them in Solanaceae family crops.

iv) Companion planting like onion and carrot, rose and garlics, banana, and coconut helps in pest control.

Narayana Reddy, 1988: 50, ibid

Innovative Use of Common Chemicals/Sub-Humid Region
i) Spraying neem leaf or oil cake decoction checks pest infestation, because of its bitter taste and strong repellent odour.

ii) Nicely pulverised chilly powder mixed with neem oil is the alternative found by farmers for most dangerous and costly pyrethorids which could not control pest infestation in cabbage and cauliflower.

iii) Maida and fine salt powder mixed well and dusted over cabbage made larvae die of thirst.  (One farmer in Amravati controlled the ‘Kolshi’-a fungus like mildew infestation on the lower sided of leaves, first appeared in 1980-81, by spraying starch solution which when dried formed films and absorbed the ‘Kolshi’- Pers. Commn. Y. Mandavkar).

iv) Application of two to three kilogram of neem or pungania oil cake t the basins, checks root nematodes, white ant infestation and multiplication of mealy bugs.

Narayana Reddy, 1988: 50, op cit

Biological Pest Control/Sub-Humid Region
i) Natural enemies like birds, frogs, snakes should be encouraged to be present around the farms as it helps a lot in pest control.

ii) Natural predators like ladybug controls aphids. Praying mantis checks most of the insects in the orchards. Spiders could keep control over many paddy pests provided they maintain needed population.

Narayana Reddy, 1988: 49, ibid

Stored Grain Pest/Sub-Humid Region
Food grains can be stored safely with dry neem leaves or leaf paste being coated over the storage basket or bin. (In Rohini village of Kheda district, Gujarat, India farmers use storage bins made of donkeys dung mixed with straw and soil. It is said to be resistant to various pests-ed.)

Krsi-Parasara
(Edited and Translated by Girija Prasanna Majumdar and Suresh Chandra Bannerji, 1960, The Asiatic Society, Calcutta, pp.1-18

Traditional Pest Control/Region Unspecified (pp.14-15)
For averting damage to crops by Locusts (Salabha) and rats, one should avoid sowing on Saturdays and Tuesdays respectively.

Surapala

Vrksayurveda

(Quoted in the Monograph ‘Agriculture in Ancient India’ edited by S.P. Raychaudhuri, Published by Indian Council of Agricultural Research, New Delhi), 1964, Chap.VII, pp.84-100

Innovative Use of Common Chemicals/Region Unspecified (P.95)

For the protection of trees on should take the ashes of a tree struck by lightning and scatter them around the trees.  By so doing there would be no fear of damage from hoar-frost.

There are eighty such practices mentioned in the above chapter of the Monograph.  From the practices, following dimensions regarding protection of crop from diseases and pests emerge: (a) Method of protecting trees (an example of which is already mentioned above); (b) Treatment of plant diseases-plants suffer from three ailments according to the author, viz., wind, bile and phlegm. On observing any of the disorders, treatment must be given for its removal. For trees eaten by vermin, burnt by fire, broken by storm or struck by lightning, cutting down is the only remedy. Besides the examples mentioned here ancient texts like Atharvaveda, Kallavagga, Jataka, etc. also enumerate reference to protection of crops.)

Chakrapani Misra

Visva Vallabha

(Quoted in the Monograph ‘Agriculture in Ancient India’ edited by S.P. Raychaudhuri, published by Indian Council of Agricultural Research, New Delhi), 1964, Chap.VII, pp.84-100

Biological Pest Control/Region Unspecified
The plants should be very carefully protected against the strong wind, frost, smoke, fire, vermin, porcupines and rats, for these are the pests of the plants.

(There are seventy six such practices mentioned in the above Chapter of the Monograph)

Stoll Gaby

Botanicals and Adaptive Research

The Sustainable Agriculture Newsletter

August 1989, 1(4)-3-6

Botanical Pest Control/Sub-Humid Region (p.3)
Khun Annop Tansakul is a Thai farmer. He observed that the following mixture gave the most satisfactory results in controlling insect pests.  Preparation of stock solution consisting of 4 kg. of neem leaves Azadirachta indica, 4 kg. of citronella gras Cymbopogon nardus, 4 kg. galangal rhizome Alpinia galangal. The above mixture requires that the plant material is first chopped with a knife and then passed through a grinder to make it very fine.  The ground plant material is mixed with 40 litres of water and allowed to soak for a day. After a day, the stock solution is filtered and diluted with water at a rate f 1:60. This provides enough spraying liquid for 4 ha.

In time of increased vegetative growth, the intervals between the applications are shorter, because the infestation pressure by leafminers is higher.

Gaby Stoll, 1989: 4, ibid

Botanical Pest Control/Sub Humid Region
Khun Prakhong Khrulngoen, a farmer from Pathum Thani province, Thailand (a province located in the fertile ‘ricebowl’ of Thailand), stopped using chemical pesticides such as Azodin and Monocroptopes on 50 rai of paddies (about 8 ha) three years ago.

The major pest problem he was facing in his rice was leafroller/leaffolder and green leafhopper/brown planthopper. After learning about the possibility of using botanicals he did a trial in 1987 using the following mixture; neem (leaves) 6 kg, large (rhizome) 4 kg, citronella grass (whole plant kg. The plant material is finely chopped and pounos, mixed with 60 litres of water and allowed to stand overnight. The next day, this extract is filtered and pressed well.  1 litre of the stock solution is dilutes with 30 litres of water.

According to his observation, a preventive spraying gives a good basic protection.  He follows the following schedule:

i) Application: 20 days after broadcasting to control leafroller

ii) Application: 35 days after broadcasting to control the leafroller and spondopters

iii) Application: During the panicle stage, but before pollination, about 2½ months after broadcasting to control the BPH.

For the BPH control he recommends spraying early to control the nymphs rather than the adults in order to prevent the build-up of a high population.  Thus fewer eggs will be laid. During pollination spraying has to be avoided otherwise he will get empty grains.  Usually he does not spray anymore after pollination.

Mohan Raj, R. Janarthanan and S. Suresh

International Rice Research Newsletter, Manila, Phillipines, August 1989, 14(4)-36.

Moonlight had a significant effect or nocturnal activity of stem borer, leaf folder, brown planthopper, and green leahopper. Full moon and new moonweek ratios were 1:1.1, 1:1.2, 1:2.2, and 1:2.3, respectively. This indicates that nocturnal activity of stem borer and leaf folder is much less influenced by moonlight than that of brown planthopper and green leafhopper.

The above study was undertaken by D. Mohanraj, R. Janarthanan and S. Suresh of Agricultural College and Research Institute, Tamil Nadu Agricultural University, Madurai, India. This study …….. farmer’s wisdom regarding the effect of moon on various insects. 

Gaby Stoll, 1989: 6, op cit

Botanical Pest Control/Sub-Humid Region

A mixture of 1 kg root of S. tuberose and 1 kg leaves of A. indica mixed with 5 litres of water is prepared. Chop the plant parts, pound them finely, and mix them with water. Soak them for several days then filter and add 20 more litres of water. Before application add soap (about 5 grams per litre of water).

This spray is being used by a farmer about 75 km from Songhkla, South Thailand, to control Lepidoptera larvae (caterpillars in Chinese kale with good results.

Gaby Stoll, 1989: 7, ibid

Stored Grain Pest/Sub-Humid Region
A recent survey on grain storage losses in villages in north central Timor discovered that local women, who are wholly responsible for storage and distribution of foodgrain, use at least 3 natural insecticides to prevent weevil attack against sorghum grain, mung bean seeds and occasionally seed of other grain species. The species used (in order of reported efficacy) are:

i) Seed of Schleichera oelsa (Kesambi, Australian oak) are collected when they fall (June-July) and are crushed into powder which is mixed with seeds to be stored.  This tree was once used in traditional reafforestation programs by the Timorese as its timber is useful for making fences and for fuel. The seeds are also used to make a low quality lamp-oil and are eaten by cattle during the dry season.

ii) Pachyrrhizus bulbosus (Vas). Seeds are collected in late February and used as above.  The seeds are quite toxic but the bulb of this annual legume is edible and the flowers are believed to be medicinal.

iii) Sterculia foetida (Nitas). This tree has large pods with 10-15 seeds from which lamp oil can be extracted.  The oil can be drained over 3 days from the green seeds (June-July), dried, and mixed with grain/seed to be stored.

(There are several other similar practices mentioned n the Newsletter mentioned above).

Department of Agriculture Extension and O.F.R.D. BARI, Tangail, Bangladesh 1986, pp.1-2.

A)  Agronomical Means of Pest Control/Humid Region
i) Before one and half month of harvesting of T. Aman varieties of paddy draw a strip at distances of 2-3’ to control insect.

ii) Weeds are used for Nematode control in paddy.

B)  Botanical Pest Control/Humid Region
i) Jute (capilaris) seed powder/extract are used for controlling stem borer insect in paddy.

ii) Juice of ‘Talakachi’ leaf mixed with water sprinkled on leafy vegetables helps in control of beatles.

iii) Powdered neem fruit is used in paddy to control insect.

N. Alam, O.F.R.D. Tangail, Bangladesh, 1986: 1, ibid

C) Mechanical means of pest control/humid region
i) Banana plant is used for rat control in wheat (the rustling of leaves crease sound which keeps rats away).

Gupta, S.P. and Gupta Anil K.

Local Innovations and Farmers Practices in Rainfed Eastern Uttar Pradesh (District; Faizabad) India: An Annoted list of farmer’s knowledge

August, 1989, pp.1-31.

A)  Botanical Pest Control/Semi-Arid REgion
i) Mixing of neem cake during sowing of paddy in the field prevents termite and also prevents the growth of a weed called (Cyperusrotundus).  (Farmer: Ram Chrit Pandey of Tarapara village).

B) Mechanical Pest Control/Semi-Arid Region
i) To prevent wheat and potato crop from hoarfrost it is advisable to fill the field with water in the evening and make smoke around it.  (Farmer: Ram Chrit Pandey of Tarapara village).

ii) It is beneficial to burn dry leaves mixed with neem leaves after harvesting the sugarcane crop, to destroy a insect called ‘suri.’ (same farmer as above).

iii) The effect of pod borer is less, when the Bengal gram field is irrigated after flowering (source same).

iv) To protect the plants from ‘gandhi’ (insect) the farmer tie a lot of ‘Van Tulsi’ (wild basil) on a stick and rotate it in the field at eh time of flowering of crop. The smell of the wild basil, drives away the insect (Farmer: Tej Bhadhur Singh of Mungeshpur).

v) To kill ‘gandhi’ (insect), the farmer burnt a cycle tyre and hung it in the centre of the field. (Source same as above).

C) Agronomical Means of Pest Control/Semi-Arid
i) The farmer is using a local wheat variety ‘Now-5,’ which was stated not affected by any type of diseases. (Farmer: Tej Bhadur Singh of Mungeshpur village).

ii) To protect paddy from termite attack, the farmer fills the filed with water. (Farmer: Rampal of Shivnathpur village).

Alam Nurul Md. And Colleagues

Converting Farmer’s Beliefs into Hypothesis for Wider Scrutiny by the Scientists and Farmers.

OFRD, BARI, Tangail, Bangladesh

1986, pp.1-12

A)  Agronomical Means of Pest Control/Humid Region (p.7)

i) Late sowing of wheat after a good Aman harvest increases rat attack and hence the same is to be avoided if possible.

B)  Mechanical Pest Control/Humid Region
i) Whistling sound produced by leaves of banana plants is more effective than any other method to control rat in the wheat field. With wind, the leaves strike each other and produce a sound which frightens rats.

Shukla Chhelbhai J

A Scientific understanding behind Traditional Customs in Agriculture

(Saurashtra Gandhiji Gramoddhar Trust, Gahadha, Bhavnagar); 1989, pp.1-10

Fumigation for Pest Control/Semi-Arid Region (p.2)
i) If in the early morning waste/garbage is burnt in the field. Due to it’s smoke insects and butterfly cannot lay their eggs.  They get destroyed.

Mane, P.M.

Study of Traditional Agricultural Practices (Aga Khan Rural Support Programme (India), Ahmedabad), 1989, pp.1-5

Mechanical Pest Control/Semi-arid Region (p.1)
i) The mango hoppers is suck plant juice from succullant foliage and flowers. They secrete a sticky juice which covers the leaf surface, further leading to infection of powdery mildew disease. Some farmers are burning dry mango leaves in the orchards. This creates smoke with the hope and belief of keeping t he insects away from t he orchards and reducing their attack.

Agronomical Means of Pest Control/Semi-Arid Region
i) Some farmers of Mangrol village (District: Junagadh) are following the practice of cultivating sorghum and/or pearl millet crops on the border of groundnut crop. Cultivation of such crop is believed to protect the groundnut crop from the salty air in the coastal area.

ii) When plantation of mango grafts is done, few seeds of pigeonpea are sown around the pit.  The reason is that pigeonpea grows faster because of the watering given to the mango grafts and within ¾ months it creates a shadow on the mango grafts which protects its growing point from the heat of sun. This also enhances its growth.

Gupta & Saha

Local Innovations and Farming Practices in Rainfed Eastern Uttar Pradesh (District Faizabad). An Annoted list of Farmer’s Knowledge (Indian Institute of Management, Ahmedabad), 1989, pp.1-23.

A) Cultural method of Pest Control/Semi-Arid Region (p.1)
i) On Tuesday and Sunday farmers take pigs to run through rice field to control kharia (leaves turn yellow due to deficiency of zinc in the soil).  Earlier it was more popular among the farmers. There is lot of controversy over t his method among the farmers. Some of them believe that when the plants come in contact with the pig which is a dirty animal the disease is cured. They use pigs on Sunday and Tuesday because of some religious beliefs (village Isoulibhari).

ii) The eastern wind increases the intensity of aphid attack on the mustard plant. This wind favours the attack of disease and pest (Farmer: Ramawadh Yadav village: Saraya Bagha).

iii) Once a few insects attacked a field, their infestation could not be restricted to a particular place.  Plants touch one another (due to weight of the panicles, wind, lodging) and the insects move from one plant to other at one corner to another.  Farmer mentioned two paddy varieties more susceptible to ‘Sarua’ disease (stem rot). These are Jarhan and Ushawa (Farmer: Hanuman Yadav, Village: Isoulibhari).

B) Mechanical Pest Control/Semi-Arid Region
i) The branches of ‘sadabahar’ are planted in the middle and four corners of the field to eradicate ‘khaira.’

ii) To control termite, irrigating the sugarcane crop soon after the attack of termite controls the termite. (Farmer: Bhavani Prasad; Village: Sarayu Bagha).

iii) Besides mixing rat poison with ‘gur’ and ‘ata.’  The sunhemp seeds mixed with poison are also used to prepare the rat bait (Farmer: Bhavani Prasad; Village: Sarayu Bagha).

iv) The application of fresh cow dung should be avoided to keep the potato tubers in the field free from the attack of a kind of insect known as ‘mata.’ Whenever fresh cow dung has been applied ‘mata’ attacks the tuber (Village: Sarayu Bagha; Farmer: Bhavani Prasad).

v) A kind of borer known as ‘mangra’ which attacks the sweet potato tuber at maturity could be prevented if the field is kept wet. The irrigation lessens the attack (Farmer: Ramawadh Yadav; Village: Sarayu Bagha).

vi) The attack of ‘gandhi’ on rice starts from the date of onset of flowering and continues for eight days. The attack is more during the period 7.00-10.00 a.m. and 4.00-6.00 p.m.  Cloudy weather also favours the attack. The tyres of the cycle also are sometimes burnt in the evenings. The insects which take shelter in the plants leave the plot due to the offensive smell (Farmer: Kedernath; Village: Isoulibhari).

vii) If wheat seeds are treated with water mixed with the leaves of roosh/arrosha, termite do not attack the wheat crops (Farmer: Ramdeo Yadav; Village; Sarayu Bagha).

C) Agronomical Means of Pest Control/Sub-Humid Region
i) A kind of plant locally known as ‘Ramsar’ which looks like sugarcane plant is grown in the early stages of growth to control khaira. (Village: Son ka Purwa)

ii) The growing of arhar/wheat/sweet potato for some years, is advocated in case chana (gram) suffers from wilt in a plot. After few years again chana (gram) could be grown (Village: Saraya Bagha, Farmer: Ramawadh Yadav).

iii) To control the gaddaila (pod borer) in mustard the farmer broadcast powdered usar soil (alkaline waste). The application of this early in the morning when the leaves are wet would help to control the disease (Village: Saraya Bagha; Farmer: Ramsinghi)

iv) The farmer stored the dried powder like alkaline soil locally termed as reha or usar. He plans to use this soil to see its effect on gadhaila insect (army worm) on rice. He has grown Saket-4 variety of rice also this year. Last year the crop was attached/damaged by gadhaila insect.  He did not know any control measure for it. This year in case of attack he would broadcast the usar soil on the plants only to see whether it has any impact on the gadhaila insects (Village: Isoulibhari; Farmer: Ramavtar).

v) Farmers in India grow safflower (kusum), close to homestead to keep the birds at bay.

D)  Innovative Use of Common Chemicals/Sub-Humid Region
i) Application of edible salt to the chana (Bengal Gram) sometimes proves effective when the plants showed signs of wilting (Farmer: Raj Kumar; Village: Udhui).

ii) If the cut potato tubers are treated with a mixture of gamaxin and ash before sowing, the attack of mata (borer) is controlled (Village: Saraya Bagha; Farmer: Ramawadh Yadav).

iii) To control gadhila (pod borer or army worm) in chana (gram), matar (pea) and mustard he uses ash (Farmer: Ramawadh Yadav; Village: Saraya Bagha).

iv) To control pod borers in mustard some other farmers broadcast powdered alkaline soil (also called as usar or velia) on the leaves in when they are still wet due to dew in the morning (Farmer: Ramsinghi; Village: Saraya Bagha).

v) To control the termite attack in rice field in which the earlier crop was wheat, the application of urea @ 5 kg. per bigha on the onset of monsoon is suggested. The field should also be irrigated after the harvest of the wheat crop (Farmer: Ramsinghi; Village: Saraya Bagha).

vi) The application of ash to the potato crop increases the size of potato, but if ash is applied to the arhar plot the plants might dry up (Farmer: Kedarnath; Village: Isoulibhari).

E)  Biological Pest Control/Sub-Humid Region
i) To prevent the entry of the rats leaves of ‘sarpat’ are spread all around the field. When rats try to move through the leaves their bodies are scratched/cut (Farmer: Jagprasad; Village: Son ka Purwa).

F)  Farmers’ Perception of Insect Behaviour/Attack/Sub-Humid Region
Only recently farmers found army worm attacking the rice crop. The insect cuts the base of the panicle of the mature crop and within 2-3 days can damage the whole field. An old farmer, viz., Hanuman Yadav of Isoulibhari village noticed following features of the insect attack:

i) Once a few insects get entry they even could not be restricted to a particular place. Since, at that stage one plant touches other (due to weight of the panicles, wind, lodging) the insect move from one plant to other, one corner to another. Two paddy varieties more susceptible to ‘Sarua’ disease (stem rot), are Jarhan and Ushawa.

ii) Last year he grew Saket-4 and Usahwa (both are susceptible to the attack of army worm) varieties of paddy.  But to his surprise he found that his plots were free of any kind of disease. The possible factor is not known to him, the mature stage when gadhiala attacks the crop, the field was wet. He did not think that as the reason of a lack of pest attack. He was still trying to figure out the reason.

iii) Gadhaila attack is more on the new longer duration paddy varieties.  The deshi (local) varieties are harvested earlier (before the attack).

iv) The insects cannot climb easily on the deshi varieties being tall and thick stemmed. When there is wind the insects fall down. In case of dwarf high yielding variety the insects reach the top easily.

v) Among the different new varieties of paddy the attack is found more on Saket-4 and Jaya.

vi) Although farmers have used different chemicals to control it nothing has produced satisfactory result.

vii) When malathion powder is applied on the plants, it may not come in contract with the insects. The insects cut the panicle at the base. So, when the dust is applied it remains on the top. The insect is saved. It need not reach the top of the plant.

viii) It is believed that if the plot is flooded before the onset of the attack the crop could be saved because the insect may not reach the plant. But last year he observed a plot in another village (Sidhouna) where such a field was under the severe attack of gadhaila.

ix) It often happens that plants around the border of a good plot are in touch with that of the border plants of another plot affected by gadhaila. Even though water could be applied in the good plot to prevent the attack from the gadhaila of adjacent plot, the insects can enter the irrigated plot.

Gupta and Saha, 1989: 7, op cit

Grain Storage Pest/Sub-Humid Region
i) Farmers do not like to store grains mixed with gamaxin.  Instead they simply dry the grains well in the sun ad preserve.  Some put onions to preserve wheat grains (Village: Son ka Purwa and other Eastern Uttar Pradesh Villages).

ii) Urd is treated with mustard oil for preservation. One kg. of oil is required for a quintal of urd. This keeps the grain free from weevil attack (Village: Son k Purwa and many other parts of the country, particularly Gujarat).

iii) Grains like matar (pea), chana (gram) are preserved with the leaves of roosha/aroosha (Farmer: Bhavani Prasad; Village: Saraya Bagha).

iv) Wheat seed could be prevented from the weevil attack if some amount of ‘hing’ (asafoetida) is kept in it (Farmer: Babulal; Village: Udhui).

v) To preserve wheat grains in the room, dried ‘mahua’ flowers are tied in a cloth. Five to ten such bundles are kept in the wheat grains.  The smell of flowers keeps the weevil away. Cloth is used so that the grains may not come in direct contact with the flowers. This practice is found very effective (Farmer: Balkrishan; Village: Udhui).

vi) Out of the two type of onions-white and red, which red onion is used to store/preserve the wheat grains. The red onions have pungent smell. This keeps the grain free from the attack of weevil. To preserve one sack (100 kg.) of wheat 2-3 kgs. of onion is needed.  They keep the half amount at the bottom of the sack and the remaining onions in the middle of the sack.

The red onions are used mainly for two reasons, viz., smell and its ability to create a cool environment.  The weevil attack is found in warm/hot condition and rainy season (Farmer: Hanuman Yadav; Village: Isoulibhari).

vii) Farmers of Surat were seen to mix castor oil with the pulses to prevent attack of pests in stored grains (Farmer: Hanuman Yadav; Village: Isoulibhari).

viii) Mixing of salt with stored rice grains prevents the attack of red insects (Farmer: Hanuman Yadav; Village: Isoulibhari).

Gupta and Saha, 1989, 23, op cit

Domestic Use/Sub-Humid Region
i) Roosh plant is not attacked by termite and therefore it is used for thatching of the roof (Village: Saraya Bagha, Farmer; Ramdeo Yadav).

Shankaran Vasumathi

A Case Study of Bhil grasia in Western India.

(Presented at 7th World Congress of Rural Sociology, Italy in July 1988)

LTK – 806, 1988; pp.1-8.

Ways of Locating of Ground Water/Semi-Arid Region (pp.1-2)

i) In absence of perennial rivers, the tribals have to depend upon ground water from wells to irrigate their crops. The tribals have developed an innate sense to locate ground water which is called ‘WATER DIVINING.’ This is based upon the location of natural flora and fauna.

ii) Location of white ant hill indicated presence of underground moisture. Ants require moist solid to build their nests. Large trees with deep roots require both soil and water.  Occurrence of trees like bamboo or neem also indicates that there is water below.

BRIHAT SAMHITA

Chap. 53, Vol. II, pp.706-742

(Quoted in Girija Prasanna Majumdar’s Essay Plant and Plant life in Indian Treatise and Traditions, University of Calcutta, 1927).

Ground Water/Region Unspecified (pp.135-136).

i) If one finds a ‘Vetasa’ plant (Calamus rotung) in a waterless tract, one is sure to find water by digging the ground at a distance of 3 cubits to the west of it half a Purvsha below the earth (One purusha is equal to 120 angulas that is about 7 ft.).

ii) If you find a ‘Jambu’ (Blackberry) tree dig a hole 2 purusha deep, 3 cubits to the north of it and you will find water running in a Vein eastward. If there are ant hills close by to the east of the said Jambu tree you will surely find sweet water in a pit dug 2 purushas deep, 3 cubit to the south of it.

iii) If a ‘Udumbara’ (Ficus glomerata) tree is seen you are sure to find sweet water flowing in a vein, in a pit dug 2 purushas deep, 3 cubits to the west of it.

iv) If an ant-hill is found to the north of an ‘Arjuna’ (Terminalia arjuna) tree, water will be found 3 ½ purushas under the earth, at a distance of 3 cubits to the west of that tree.

v) If Nirgundi (Vitex trifolia) tree is found with an ant-hill, one will find tasteful water in a pit 2 purushas deep, 3 cubits towards the south.

vi) If a Vadari (Zizyphus jujube) and Palasa tree (Butea frondosa) are found together you will find good water, 3 purushas under the earth, 3 cubits towards the west of the former.

vii) When a ‘Vilva’ (Aegle marmelos) and an ‘Udumbara’ (Ficus glomerata) tree are found growing together, you will get water 3 ½ purushas under the surface of the earth at a distance of 3 cubits from the trees.

viii) Where to the north-east of a ‘Koridara’ (Bauhinia acuminate) tree is found a white ant-hill with Darva (grass) over it, water will be found between them 5 ½ purushas under the ground.

ix) If a frog is detected living beneath a tree, one will surely get water 4 ½ purushas under the ground towards the north of that tree.

x) If an ant-hill inhabited by a serpent is found to the north of a ‘Madhuka’ (Bassia latifolia) tree, you will get water at a distance of 5 cubits from the tree, 7 ½ purushas under the ground.

xi) If you find a Palmyra or a coconut tree with ant-hills, you will have a vein of good water flowing at a distance of 6 cubits to the west of either of the above trees 4 purushas under the ground.

xii) There is water near by the trees that are sappy, have long branches, or very dwarfish, or very spreading. And there will be no water near the trees that are sickly and have unhealthy leaves.

xiii) Water will be found 4 ½ purushas below the ground at a distance of three cubits to the north of the following trees surrounded by ant-hills: Tilaka, Amrataka, Varunaka, Bhallataka, Vilva, Tinduka, Ankola, Pindara, Sirisa, Arjuna, Parushaka, Vanjula and Antibala.

xiv) If  a thorny tree (e.g., ‘khadira’) is found in the midst of thornless ones (like ‘palasa’), or a thornless tree is found in the midst of thorny ones, water will be found 3 purushas under the ground at a distance of 3 cubits to the west of such a tree.

xv) If a kantakarika (Solanum sp.) plant is found without thorns and with white flowers water will surely be found under it at a depth of 3 ½ purushas.

xvi) The region where trees, shrubs and creepers are ‘graceful’ possessing leaves that are untorn (entire), there are veins of water 3 purushas below the ground.  Or where there are sthalapadma, Gokshura, Usira, Kula with Gundra, Kosa, Kusa, Nalik, or Nala (all grasses); or where t her are kharjjura, Jambu, Arjuna, Vetasa, or trees, shrubs or herbs with milky juice, or Chhatra, Hastikarna, Nagakesara, Padma, Nipa, Naktamala with Singhubara or Vibhitaka, Madayantika, water will be found 3 purushas below, even if it be on the mountain upon another mountain, i.e., on a very high ground.

xvii) Where there are Saka, Aswakarna, Arjuna, Vilvasarjja, Sriparni, arishta, Dhaba, Simsapa with leaves torn (i.e. unhealthy), and where the trees, shrubs and creepers look ungraceful, it could be inferred that no water will be found in that locality.

(There are 125 such practices mentioned in the text ‘Upavana-Vinoda’ written by the same author in the sanskrit treatise on Arbori-Horticulture, 1935, the Indian Research Institute, Calcutta, Chap. II, pp.19-27).

Moran Emilio F

Human Adaptability in Arid Lands

Env-Eco-M-11, 1977; pp.172-207

Water Storage/Arid Region (p.184)

In the Dobe area of Kalahari the farmers rely on 3 types of standing water sources; large collecting hardpans in dry river channels; smaller depression (MOLAPO PANS) between dunes; and holes in large trees. The hardpan sources are by far the most important since they hold water year round. The Molapos offer a varying water source depending on the catchment size and duration of rain. The water from the trees is important because of the richness of the food-rich dune crests.

Reijntijes Coen

Water Harvesting: A Review of Different Techniques

ILEIA, August 1986; 5, pp.7-8

Water Harvesting/Arid Region (pp.7-8)
Different water harvesting system can be classified in the following ways:

I)
System with an external catchment area for collecting of runoff water or flood water from small watersheds:

i) Agricultural use, without any special arrangement of natural depressions where run off or flood water is concentrated temporarily and water infiltration is relatively high (Traditional examples in West and East Africa)

ii) Simple techniques for water spreading and infiltration by means of low, permeable bunds (ridges) which follow the contour lines. These bunds are made of strong bundled streks, crop residues or fences of lying plants (Traditional in Burkina Faso. (Terracing for infiltration and circulating runoff from untreated upper reaches in conventional in India.  Similarly, blocking usually dry streams by bund and farming in the accumulated silt is a regular feature in low rainfall regions in South Rajasthan and Central Maharashtra in India – Pers. Commn. Y. Mandavkar).

iii) Water pockets – holes for seeding runoff collection and management of organic matter (“ZAI” in Burkina Faso) and, “COVAS” in (Cape Verde both traditional).

iv) Water collection: Graded furrows or bunds are used for diverting run off from agricultural fields, villages and waste land to tanks situated at a lower level.  This water is used for supplementary irrigation in dry periods or full irrigation (Traditional practice in India and relatively recent in West Africa).

v) Runoff farming, runoff water from a treated (example by a chemical spray or the clearing of gravel stones to improve the formation of a surface crust to increase the runoff) or untreated catchment area is diverted to lower agricultural fields (Traditional practice in Israel, Tunisia and Muskat; New practice in Kenya).

vi) Runoff water and silt from small watershed is captured by dams in seasonal stream beds or is diverted to agricultural fields.  In front of these dams the silt builds terraces which are used for agriculture.  The infiltrated water makes crop protection possible (Traditional practice in Israel and Tunisia).

II)
System for storage and agricultural use of flood water:

i) Flood water farming: These traditional systems make use of the run off concentrated by natural water sheds in seasonal or permanent river systems. The water is diverted from its natural channel by dams or barrage and led to the agricultural fields where the water is kept impounded by earthen dam around the fields. The infiltration water is used for agriculture (Traditional example is the Nile Delta before the Aswan Dam; North India ‘Ahars and Khadins’; South Pakistan ‘Sailabas or Korkabas’).

III)
System with a “within-field” catchment area called “insite” water harvesting or “Micro Catchments”.

i) Negarim runoff water from a small plot is captured at bone side where it infiltrates the soil and directly contributes to the moisture in the rooted profile of an individual productive tree or shrub (traditional in example: Morocco new example: Israel or other countries).

ii) Contour ridges or bunds: the same system as III (i) but instead of small plot, stripes are used.  Crops can be seeded in front of the bund were water infiltration is concentrated (Relatively new in India and Africa).

iii) Contour beds: the same system as III (ii) but the beds are “W” shaped, the alternating wide and narrow ridge, the wide ridges serves as a catchment zone and furrows as drainage or irrigation channel (found recently in Brazil).

Emilio Moran, 1977; 188, op cit

Water Harvesting/Arid Region
The Bedouins still use a primitive well which is characterised by shallowness. Subsequent refinement is also built consisting of a chain of wells across the face of a slope. In this system a number of wells are dug into aquifer and from there the water is led gradually away. Underground tunnels are dug until the lower surface is reached.  Similar ‘KANATS’ are also found in China, Afghanistan and Atacama desert of South America.

Gworgwor, N.A.

Traditional Water Harvesting Techniques as a Bases for Ecological Improvements of Agricultural Techniques in North Nigeria (paper presented in IFOAM, Seventh International Scientific Conference Burkina Faso, January 2-5, 1989). pp. 1-12.

Water Harvesting/Semi-Arid Region (p.7)
i) In the “GICCI” system which is practiced in Northern Guinea Savanna and part of Sudan Savanna.  Here the main constraint to agricultural production has been the late and erratic rainfalls. Thus in order to utilise the scarce erratic early rainfall, to avoid t he high peak of labour demand and to have an early grain harvest the farmers have evolved “GICCI” system of farming.

There are three operations involved, viz., making heaps in furrow, a subsequent weeding and splitting of the ridges for the main crop. Where this system was not followed, all ridges were splitted at the same time, and this was the only operation. This is a system of sowing one crop in a widely spaced row usually the early planted cereals, apparently at right angles to the other crop which might be a cereal.  When the rains are poor or cash crop in this case groundnut intercropped latter when the rains has established after splitting the ridges. The early sown crop are sown 2-3 meters apart on a clump of wet soil taken from an old ridge after whatever little early rain and placed in the adjacent furrow. This increases the depth of moist soil and by cross-tying ridges in this manner small catchment is created for subsequent run-off. This system has evolved mainly in a practice of mixed cropping which has proved to be profitable and sustaining system than sole cropping.

ii) Along the basin of Lake Chad, where heavy black soils (vertisols) exist, it provides a great opportunity for the farmer to have an extended period of crop production during the dry season. And the process of doing this is by the growing of the “MOSKWA” sorghum during the cold harmattan but dry season of the year.

iii) The moskwa sorghum is a drought and cold tolerant sorghum grown in Northern part of Western Africa during the dry cold harmattan period.

Maseko P., Scoones, I and Wilson, K.

Farmer based Research and extension

ILEIA, December, 1988, 4(4)-18-19

Water Harvesting/Semi-Arid Region (pp.18-19)
The  main advantage with farming in the wetlands in Zvishane in Zimbabwe are that they stablise production through maintaining more constant water availability. This enables successful farming during dry years, and in the dry season.  Also these are usually clay-rich and the soils tend to have higher organic matter than the sandy toplands. However, there are also problems. When rains actually fall heavily they become very wet making land preparation difficult. Water logging can damage crops and soil fertility, and occasionally surface flows result in soil erosion. A 30 m x 15 m pond was dug in the upper margin of the wetland, where water naturally seeps out of the ground on encountering layers of clay. This pond captures water from heavy rains, preventing its loss from the system, ad storing it for future use. Concurrently the damaging effects of surplus water in the fields are prevented. Together with a series of wells, water is then circulated within the wetland to achieve supplementary irrigation, both during dry spells in the rainy season, and also during the dry season. A third component of managing hydrology was the careful identification of areas where water would flow during exceptional thunderstorms, and turning them over to Kikuyu grass.

With this water supply, Mr. Phiri Maseko then developed an intensive integrated system. Banana groves were established below the dam in areas often too wet for cultivation.  Within these bees are kept.  Fish are farmed in the pond, and reeds suitable for basket-making are grown for sale.  Several hundred fruit trees, especially citrus and mango, are planted within and around the fields where they make use of the water supply, and provide a valuable cash income as well as a food crop. A very diverse cropping system is possible, with all the major cereals, including rice, grown inter-cropped with legumes. Vegetables are also grown, especially during the dry season. The cattle holding is maintained by the use of abundant crop residues, banana leaves and grass cutting.

Kolarkar, A.S.

An Innovative Traditional Old Method of Agriculture in Jaisalmer-Thar Desert Region. (Paper presented at the workshop on Traditional Technologies in Indian Agriculture at Nistads New Delhi), March, 1989, pp.1-6.

Water Harvesting/Arid Region (p.1)

In the deep desert of “Thar” in Jaisalmer district of Rajasthan, water harvesting had been put to practice and developed as a technology as early as in the 15th century by ‘PALIWALS’ – a Brahmin community of Jaisalmer at specific geographic sites to ensure at least one crop a year and this traditional technology is today known as ‘Khadin.’

Gupta and Saha, 1989: 15, op cit
Water Management/Semi-Arid Region
While it is a usual practice to irrigate urd crop (black gram) first 15-25 days after sowing, farmer Ajoy Kumar (21 years old) did something very exceptional.  He applied water when the crop was two months old and almost dried up in the field. He did not think that it would survive. But to his surprise he observed that after receiving water it regained life. The green leaves appeared and the pod formation started. Farmers could not normally think to keep the urd plant deprived of water for two months. He explained that when the whole plant has much of the vegetative growth, the pod setting was poor. Checking the vegetative growth (pod formation) later on fosters the reproductive growth (fruit formation).  He also mentioned the name of another farmer – Gokul Prasad who also grew urd crop and adopted the same practice different from others and they reaped the best harvest in the village (Farmer: Ajoy Kumar, Village: Isoulibhari).

Majumdar

(Quoted in Harbans Mukhia’s Paper Agricultural Technology in North India: A Survey of Sources presented at the workshop on Traditional Technologies in Agriculture held at Nistads, New Delhi), March, 1989, pp.1-14.

Irrigation/Region Unspecified (p.12)
The most significant development in the sphere of irrigation took place in the early medieval centuries in the form of waterwheels which still irrigate a good part of the Indian fields.

The development occurred in three stages: the ‘ARGHATTA’ which was a pair of reins with buckets tied to ropes across the reins moved by human power applied to spokes. They drew water from the surface and used this for irrigation.  Adjacent fields drew water from the couple of ponds in the village.

The second stage saw the attachment of a bucket chain attached to the reins; water could now be drawn from wells which greatly enhanced the irrigation potential. The device, the ghatyantra, was however still moved by human energy. Finally, the Persian wheel, with pindrum gear and a bucket chain drawing water from a fairly deep well, was operated by animal power.  It was a very capital intensive device and therefore, its spread was rather limited. As late as the 17th century only 1.7% per cent of the wells had Persian wheels installed in them.  But, of course a shift to the Persian wheel would have meant a shift to high value crops, because this helped in regulating the amount of water to be supported.

Singh Chetan

Well irrigation methods in Medieval Punjab: The Persian wheel reconsidered

Indian Economic and Social History Review, 1985 Vikas Publications, Ghaziabad, 22 (1-4)-72-87.

Irrigation/Semi-Arid Region (p.73).

Among the various water raising devices that were known to the medieval peasant, it is perhaps the Persian wheel that presents the most fascinating example.  Two principal contention lay at the base of what were believed to have been the consequence of the use of the Persian wheel in Punjab and Sindh.  The first contention is that the Persian wheel was more efficient in deep well irrigation and could not be effectively utilised in wells of moderate depth. Second was the argument that this method of irrigation had become diffused and generalised in the Indus region by the beginning of the 16th century.  Cultivation in Punjab was assumed to have benefited a great deal by Persian wheel.

Albert Howard, 1949; 173, op cit

Irrigation/Humid Region
The Hunzas, people living in one of the high mountain valleys of the Gilgit Agency, have an ancient system of irrigated terraces which has been maintained for thousand years in a high state of fertility. The total area of the irrigated terraces is small.  Ample soil aeration results form their construction. The irrigation water brings annual additions of fine silt produced by the neighbouring glacier. Great care is taken to return to the soil all human, animal and vegetable wastes after being first decomposed.

Traditional Irrigation System of a Tribal Area – A case study of Ex-state of Sonepur (Paper presented in the Workshop on Traditional Technology in March 1989; pp.1-15)

Irrigation/Semi-Arid Region (p.4)
The striking feature of farming in the Sonepur state was that land was well cultivated, t he fields were carefully terraced and irrigated from tanks and embankments. The valleys and open plains lent itself to the construction of reservoirs and irrigation embankment. The valleys and open plans lent itself to the construction of reservoirs and irrigation embankment. The gradient of the land surface, river system, legal provisions and village administration practices of the area helped to develop an indigenous irrigation technology and traditional mode of operations. It also helped in maintenance of irrigation works.

Sengupta Nirmal

The indigenous Irrigation Organisation in South Bihar

The Indian Economic and Social History Review, 1980, Vikas Publications, Ghaziabad, Vol.17, pp.157-186

Irrigation/Semi-Arid Region (pp.159-160)
In Patna, Gaya, South Monghyr and South Bhagalpur, the major modes of irrigation were regular tanks and two other system peculiar to the area namely ‘Ahars’ and ‘Pyne’ (called “private canals”).

An Ahar resembles a rectangular catchment basin with embankments only on three sides. The fourth side the highest side is left open for drainage water to enter the catchment basin with embankment following the gradient. Unlike, tanks, the bed of ahars are dug out.

Pynes on the other hand, is a system devised for utilizing the water which flows through the numerous hilly rivers flowing south to north intersecting the whole country. Sometimes pynes are impounded into ahars at the end ensuring storage of any superfluous water.  Alternatively pynes are also led to ahars for distribution of water.  Both Pynes and Ahars generally carry water during July-September and guarantee against untimely or scanty rainfall.

Willicocks William

Ancient System of Irrigation in Bengal and its Application to Modern Problems

Reprint, 1984 (first print 1930), Publishing Corporation, Delhi, Chap.1, pp.1-28.

Irrigation/Sub-Humid Region (pp.5-6)
The genius of Bhagirath showed itself in the way he decided to mingle in the fields of standing rice, the fertilising and health-giving waters of the rivers in flood with the poor water of the monsoon rainfall. This was possible because the river floods and the monsoon rainfall came together. The distinguishing feature of the irrigation was that:

i) The canals were broad and shallow carrying the crest-waters of the river floods, rich in fine clay and free from coarse sand.

ii) The canals were long and continuous and fairly parallel to each other, and at the right distance from each other for purposes of irrigation.

iii) Irrigation was one by cuts in the banks of the 

Anil Gupta, 1985; op cit

Water Management/Arid Region
On the issue of 12 inch bund instead of B inch as used by the farmers of Hissar village. The reasons for doing this was because, during the first rains when the percolation of water into soils is less. Subsequently rains will not result into any run-off even with 8 inch bunt. Once the soil capillaries have been opened, the run-off will be less and the absorption will be more.

Msumali, G.P.

Soil Management Options for the Disposal of Crop Residue under low External Input Agriculture

ILEIA, October 87, 3 (3)-1

Soil Conservation/Region Unspecified (p.14)

Peasants have often preferred to burn crop residues, for they believe that burning is an efficient method of field clearing in preparation for the next crop. It also helps to destroy pest, pathogen and noxious seeds. It helps in improving the physical properties of the soil tool. This widely practiced in different parts of the country –ed.)

Reij Chris

Water and Soil Conservation by Farmers

ILEIA, August 1986, 3(5)-4-6

Water/Soil Conservation/Arid Region (p.6)
In Mossi plateau, Burkina Faso, the traditional techniques of water and soil conservation used by farmers are:

i) Mulching with crop residues or dry grasses. This method of management of microclimate, soil humidity and soil fertility is still used by some farmers.  (This is practiced by farmers of West Bengal and Uttar Pradesh, India. Pers. Commn.-G.S. Saha. In Bangladesh, several types of mulches were observed such as water hyacinth, pitra leaves, grasses, straw, etc. ed).

ii) Acacia albida trees are assumed to improve the micro climate. Also soil fertility is improved by the mulch of their leaves.

iii) Stone bunds are used to harvest run off water and to improve infiltration. This technique fell into disuse in the beginning of the century but has been reintroduced by the farmers since the end of the seventies.  (For further details refer study of ‘Low-cost soil and water conservation measures for smallholders in the Sudano-Sahelian zone of Burkina Faso by H. Eger in cooperation with S. Groten, T. Kost, K.H. Schmitt and G. Winckler. This is a part of a working paper series (14) on Rural Development edited by J. Kotschi, Feb. 1989).

iv) ‘ZAI’ pockets for water harvesting, seeding and management of organic matter. The technique is still used by some farmers.

v) Planting of shrubs (Euphorbia sop) and perennial grasses Androppogon) along the border decreases run off considerably. This technique is still used by the farmers.

Millington Andrew

Soil Conservation and Shifting Cultivator

ILEIA, July 1987, 1(2)-18-19

Soil Conservation/Semi-Arid Region (pp.18-19)
In Sierra Leone, the farmers use a mixture of different techniques for preventing soil erosion.  The most common is stick and stone bunds, which acts as dams to trap the soil being washed downslope.  They are similar to contour bunds and are called stick bunds when constructed with wood and stone bunds when constructed with stone and rocks.

Bayer-waters Ann

Building on Traditional Resource Use by Cattle Keepers in Central Nigeria

ILEIA, October 88, 4(3)-8-9

Soil Conservation/Arid Region (p.9)
In West Africa, farmers have a long tradition of protecting the seedlings of economic trees such as locust bean trees. They sued to plant and replant them in order to have them in their fields near their homes, because these trees played a vital role in stabilizing the soils in the farming areas.

Paul Richards, 1985, 60, op cit

Soil Conservation / Region Unspecified

i) The small-scale farmers in West Africa employ a wide range of techniques for soil conservation.  One of the virtues of shifting cultivation in the forest zone is that larger trees are left in situ the stumps and roots are not removed although the lighter vegetation is brushed and burnt, the stumps and roots are not removed. This helps to bind the soil. Intercropping also facilitates protection against erosion by lengthening the period of the crops on the farm.

ii) In Savanna districts farmers make use of heaping and ridging to create suitable soil environment for crops such as yam and sorghum.

iii) In parts of the Guinea Savanna zone, where laterite hard pan is often extensive farmers make heaps and ridges to ensure adequate depth of soil for plant growth without having to attempt to break this lateritic crust.

iv) In very high rainfall districts of West Africa where soils are predominately sandy or sandy loams there is marked tendency towards “minimum tillage.”  This does not disturb the process of cultivation.

Stigter Kees

Traditional Manipulation of Micro Climate Factors: Knowledge to be Used

ILEIA, October 1987, 3(3)-6

Soil Conservation / Arid Region (p.6)

In Tanzania, soil dug from pits is spread over neighbouring soil, after the latter has been covered with grass cut on the spot. In t his way a network of ridges and holes comes into being on sloping soils like fertile erosion preventing mulch.

Albert Howard, 1949: 148, op cit

Soil Conservation/Alkaline/Arid Region
In the neighbourhood of Pusa, in North Bihar, old roads and the sites of bamboo clumps and of certain trees such as tamarind (Tamarindusindica) and pipul (Ficus religiosa) always give rise to alkali patches when they are brought into cultivation.

Gunaratna’s Commentary Sloka 49, p.157, Saddarsarna Samuchchaya, Bibliotheca, New Series 1151, 1907 (Quoted in Girija Prasanna Majumdar’s in his Essay Plants and Plants life as in Indian Treatises and Traditions), University of Calcutta, 1927, pp.255

Soil Conservation/Region Unspecified (p.16)
For successful cultivation of cotton, one has to plough the land sixteen times, for radish 8 times, for paddy 4 times and for betel nil.

The soundness of this direction becomes manifest at once when one takes into consideration the root system. Radish is a herb, paddy is a surface feeder and betel is a climber that produces numerous adventitious aerial roots.

Paul Richards, 1986, 12, op cit

Soil Conservation/Semi-Arid Region
Land beyond the immediate reach of fresh water flooding in the rainy season was used relatively little by local farmers because the soils were saline. The aim of the polder scheme was to solve the salinity problem by excluding brackish tidal water form these back swamps during the dry season and to keep the land under drainage (Garvie 1957). Successful rice polders are found in both Burma and Guyana (Grist 1975) and the Sierra Leone scheme may have owed its inspiration to both these examples.

Blomer Ernst

Vetiver Hedgerows, A Farmers’ Technology Recognized

June 1989, Organic Matters, 2, pp.3-6

Soil Conservation/Semi-Arid Region (pp.4-5)
i) A farmer in Gen. Naka (Dominican Republic) noted that pilinut-trees on the riverbeds prevented soil erosion.

ii) Some farmers on the steep slopes in Mancion (Dominican Republic) planted grasses (V.zizanioides) after the first harvest to control soil erosion and only secondarily to produce fodder for their cows.

iii) Farmers in Silang experienced that bamboo planted on top of region vulnerable to landslide prevented further erosion.

iv) Farmers use cut trees and debris everywhere to check run-off.

v) A farmer in Argao effectively planted local vetiver grass to control gully erosion.

vi) Farmers in Argao use palm leaves to support newly planted contour-ridges to establish. (In parts of Kerala and Karnataka in India, the farmers have used vetiver grass for more than a century for protecting bunds from erosion (S. Subramanya and K.R. Shastri, DLDB, Bangalore, pers. commn. 1989).

Fujisaka Sam

Participation by Farmers, Researchers and Extension Workers in Soil Conservation

(Gatekeeper Series No.SA16, on Sustainable Agriculture Programme, 1986, pp.1-19)

Soil Erosion/Sub-Humid Region (p.11)

Farmers in Claveria, Philippines have made following statements regarding soil erosion and nutrients:

i) Banana and coconut are good because they hold the soil.

ii) Contour ploughing reduces downslope erosion losses.

iii) Weedy strips can decrease erosion effects.

iv) Trees planted above and below fields can decrease erosion effects

v) Banana planted above and below fields can decrease erosion effects

Randhawa, M.S.

A History of Agriculture in India

1983, Published by Indian Council of Agriculture Research, New Delhi, Vol.III, Chap.34, pp.302-317

Soil Aeration/Region Unspecified (p.307)
Indian cultivators planted deep rooting plants which served as natural soil aerators. It was well known practice to grow a crop requiring especially good aeration which could break up the sowed airless packed soil under rough grassland (‘Perti’) growing before tobacco and sweet potato was one such crops. It managed to thrive in condition which would choke other crops and whose swelling roots acting “like a mild explosive” shattered the soil for  the next crop.

M.S. Randhawa, 1983, 307, op cit

Soil Aeration/Semi-Arid Region
In alluvial soil of the Indo-Gangetic plain, a crust forms on the top of the soil after rain.  The formation of such a crust interferes with the aeration of the roots. This stops the growth.  This is followed by gradual wilting of the crop and the plant often die without setting seeds. The moment the ‘papri’ (crest) is broken and the gaseous interchange is renewed, there is an instanteous effect. The leaves turn dark green and the arrested growth recommences. It was a common practice among the farmers in Northern region to break the crust by hoeing or ploughing.

Paul Richards, 1986, 13, op cit

Land Use Modification / Semi-Arid Region
A land-use system in the seep zone (which extends from the bottom of the lower footslopes to the margin of the rear area) has been evolved by the local Africans themselves. It is on this pale, brownish-grey and reddish-brown colluvium that they establish their rice nurseries, cassava and sweet potato bed and occasional small banana groves.

Eva Wollenberg K.

Land Use Decision Making in Uplands : A Case Study of Lake Balinsasayao, Philippines. (Presented at the Symposium on Agri-Ecosystem Research Bagino City Philippines, ed by Sajise and Rambo), September 1985, Chap.11, p.147-169.

Land Use Modification / Humid Region (p.165)

Farmers at Lake Balinsasayao use both bad and good lands to make it productive.  Poorly drained swamp areas are planted with ‘Taroor kang kang’ (Ipomoea aguatica). Rocky areas are considered ideal for chayote, because there the vegetable will not rest to the moist soil and rot. Even lands limited to low intensity uses such as sweet potato field have an important function in the farming system.

Abedin, Z and Haque, F

Learning from Farmer’s Innovation: Experience from Bangladesh (Paper presented at the IDS Workshop, Sussex on July 26-31, 1987)

FSR-A5-1987, pp.1-21

Land Reclamation-Saline/Humid Region (p.2)

In saline areas, using stubble mulches and raised beds farmers have been able to grow tomatoes, cabbage and other winter vegetables.

A.Y. Balasubramanian, 1986, 66, op cit
Land Reclamation / Saline / Humid Region
Apply Perandaicissusquandragularis and ‘margosa’ (eliaazadirahta) leaves to remove salinity from the soil. (In eastern Uttar Pradesh, farmers reclaim alkaline soil by applying large quantity of farmyard manure and water. Pyrite application is also used for the purpose. D.M. Maurya, Pers. comm.., NDUAT, Faizabad, U.P. India, 1988).

Emilio Moran F, 1977; 267-268, op cit

Land Reclamation / Humid Region
In Sweden cultivation an area of land is cleared by cutting the standing vegetation and then burning it after it has had time to dry. Burning brings about numerous changes in the physical properties of soil. It kills parasites insects, etc. The effect of burning on soil’s physical properties is highly dependent on the soil themselves. In soils high in oxides, such as oxisols the structural changes are actually beneficial. In areas with shrinking clay the effect may be detrimental.

Sam Fjuisaka, 1986; 11, op cit

Crops, Weeds and Soil Nutrients / Sub-Humid Region
Farmers have made various statements regarding soil nutrients in Claveria, Philippines. Some of them are enumerated below:

i) Cassava adds to soil acidity and gobbles up soil nutrients.

ii) Rice is more tolerant of acidic soils than is maize.

iii) Rice is more vigorous on an area previously planted with tomato.

iv) The effect of decomposed rice straw is like that of lime.

v) Rice was harmed by cogon (Imperatacylindrica) roots.

vi) The soil is poor and acidity increase where cogon dominates.

vii) Digitaria longiflora and cogon consume nutrients and destroy soil quality.
viii) Fertility is added and the soil is made cool (re Calapogoniumspp).

ix) Soil is good where there are weed/grasses with nodules.

Jhunjunwala, A and Deshingkar, P.

(Proceedings of Convention on Organic Farming Method held at Wardha in March, 1984)

Eco-Env-J2-1984, pp.1-9

Land Modification/Region Unspecified (p.2)
In Auroville, Pondicherry, South India, new crops are planted before removing the old. Aurovilleans. The mulch trees with leguminous crops and use certain legumes which can survive six months in the dry land so that some biological activity always continues in the soil instead of leaving it dry in a desert like condition. This practice is also called no tillage rice farming and Indonesian technique of reclaiming waste land with different types of cove crops.

Floquet Anne F

Maintenance of Soil Fertility in Smallholder Cropping System sin Atlantic Province, Benin

AR-F9-pp.1-21

Land Modification / Semi-Arid Region (pp.15-18)
i) In the Atlantic province of Benin the development of deeper tillage technique is practiced particularly in sandy soils. These are used for growing for maize since ridging permits better incorporation of organic matter.  Plant residues are laid in the furrows.

ii) Sweet potato is grown in the south west of the province where there is demand for the root crop. They are planted when hardly anything else can grow (after 7 years of cropping).

iii) During the cropping phase various fallow shrubs are selectively cut back and retained while the others are removed. It leads to selective fallow vegetation which farmers regard as more productive for a shorter fallow period.

iv) With the so called palm fallow system the spontaneous spread of seedlings have been developed into a systematic type of land use.  The small palms are planted and protected during the early ¾ years of cropping. Some are also transplanted in order to create a uniformly dense stand. After the cropping period mixed palm/bush fallow vegetation develops.

Anil Gupta, 1988b: 13, op cit

Soil Temperature/Semi-Arid Region
In some villages of Kosali, District Mahendragarh, Western Haryana, India, the soil temperature is very important for planting crops like gram.  Methods of taking soil temperature are numerous. In some cases it is noted temperature by feeling through walking barefoot or by smelling the odour emanating from earth where water falls while drinking at noon time, the extent of dust thrown up in the air when animal herds returns to the village at sunset is used as an indicator of the sowing time. Sighting of birds locally called ‘Kunj’ also is used as an indicator of sowing time.

Kurin Richard

Indigenous Agronomics and Agriculture Development in the Indus Basin

(Human Organisations, 42(4)-287)

FSR-K1-1983, pp.283-294
Soil Temperature/Semi-Arid Region (p.287)
Lighter soils are generally thought to be rightly by the farmers as drier than heavier soils. More seasonally variable heavy soil are said to be more fertile and possess moderate wetness.

In cold season production, Chakpuri, Pakistan farmers, notes several principle for combining inputs if balanced crop growth and soil fertility has to be preserved:

i) As soil texture becomes lighter and therefore cooler a hotter fertiliser input is called for.

ii) As soil texture becomes lighter it becomes drier, additional water input is required.

iii) As fertiliser input becomes hotter and drier increases in water input are needed.

iv) More tube well water than canal water is needed if soil and crop are to be cooled and wetter adequately.

Dharampal

Indian Science and Technology in the Eighteenth Century: Some Contemporary European Account (First Edition), July 1971, Reprint 1983, Academy of Gandhian Studies, Hyderabad, Chap.12, p.229-256.

Soil Temperature/Region Unspecified (p.247)
“The native, however, known from experience that the soil at the surface, and which has been well heated by exposure to the sun, is that which yields he best returns. It is not uncommon to see them before the hot season plough their more valuable lands the roughly, so as to expose as much the soil to the reviving influence of the sun. It is a fact too, that in most soils in Northern Guzerat, the lands are more productive, when kept continually form year to year under cultivation, than when allowed to lie fallow; soils, however, improve by a year or two’s respite, which they always receive. This is not uncommon in Surat, and even in Broach district, and in some parts of the Deccan. (Farmers in different parts of western and eastern India practice summer or fallow ploughing even today for letting soil borne pathogens as well as to improve the aeration, weed control and better incorporation of rains in the ensuing season. Ed.).

Robert Chambers, 1983: 88, op cit

Soil fertility/Region Unspecified
i) Some farmers in Nigeria use colour to identify the degree of soil fertility. (Similarly, in Bangladesh, farmers use classification like ‘Chaya’ or ‘Lal’ mati (soil) in Barind region.  In India too, people classify soil as peeli, kali, lal (yellow, black, red, etc. ed.)

ii) In one case in Malaysia soils are categorised as sweet, neutral and sour which correlates significantly with PH levels.

iii) The Hanunoo are reported to have ten basic and thirty derivative soil and mineral categories; four different terms for describing the firmness of the soil, nine colour categories to reflect the properties and five different topographical types and three different ways of categorising slopes.

iv) Soil colour is used by Somalis in Northern Kenya to distinguish soil vegetation distinction there, as in other parts of Africa between red or dark brown and black soil.

v) In Bangladesh (and Eastern India ed.) indigenous land classification is based on the depth of flooding and associated differences in cultivation practices. Six different depths are distinguished.

Milton Flores

Velvetbeans: An Alternative to Improve Small Farmers’ Agriculture

ILEIA, July, 1989, 5(2)-8-9

Soil Fertility/Humid Region (p.8)
The velvetbean (Mucuna pruiens) – maize association is being practiced by hundreds of farmers living in small villages of Atlantida and Colon at the Northern Coast of Honduras, in Central America.

There are two cropping seasons in the region: the first one is planted in January and harvested in June or July. The second is planted in July and harvested in December. Most farmers grow only one crop of corn during the year, and it is planted during first cropping season.

Farmers using velvetbean for the first time, plant the legume 1-2 months after planting corn, at the beginning of January. Later on, when corn is harvested, its stalks are bent over and left on the fields.  Velvetbean starts covering these stalks and soon the legume will take over the whole corn field. By December, the large amounts of velvetbean foliage (varying from 50-70 mt/ha) begin to dry out until it finally ends on top of the ground providing a cover that can be up to 20 cm thick. This means that the next corn crop is planted directly through the mulch. The mulch suppresses weeds and allows adequate establishment of the corn.  During the second year, velvetbean seeds will sprout from last years remnants and the cycle continues with the planting of a new corn.

Reynolds Len

Legume Trees fro Integrated Crop/Livestock Farming in Southern Nigeria

ILEIA, July 1989, 5(2)-14-15

Soil Fertility/Humid Region (p.14)

In Southern Nigeria, under the traditional cropping practices soil fertility slowly declines, so that after a few years the land is left fallow.  During the fallow period natural vegetation regenerates and, through decomposition of the leaf litter, organic matter and nutrient content of the soil slowly improves. Fallow periods of 3-4 times the length of the cropping period are needed to restore soil fertility.

Grasses, bushes and trees on the fallow land are used by farmers as a source of animal feed.

Valentin Paul

Mang  Jose’s Organic Rice Farm

ILEIA, July, 1989, 5(2) – 18-19

Soil Fertility/Humid Region (p.18)
Mr. Jose adapted the ‘Fukuoka’ method of organic farming to Philippine conditions.  Because rice cultivation is permanent and not limited to one season, as is the case in Japan, therefore composting of the rice-straw cannot be done on the spot.  Instead, it is brought to an area near the farmhouse, where it is left to decompose.  ‘Cantonese’ chicken roam around freely and help in the decomposition process, adding manure and scratching the top layer of the compost. Cattle is also kept near the rice-straw, so while eating a part of it, they also produce manure that is added to the compost. (In India too, some experiments along this line have started at Rasulia, Madhya Pradesh, Narayan Reddy’s farm in Bangalore, Aurobindo Ashram at Auroville, Pondicherry, etc.)

G.P. Majumdar, 1927: 212-213, op cit

Crop-soil Relations/Region Unspecified
The maxims of ‘Khana’ abound in Wet Bengal having bearing on crop-soil relationships. Even though soil here is quite fertile making cultivation of several crops possible, these observations still have a place in evolution of cropping system.

i) If you grow Patol (Trichosanthes dioica) in the sandy alluvial soil the crop will be good.

ii) The sandy soil is fit for the cultivation of Aus paddy and clayey soil for jute.

iii) If you grow Arum on the bank of a river it will grow to the height of three cubits, i.e., it will flourish well.

Dharampal, 1983: 254, op cit

Soil Fertility/Coastal Region
“In Malabar the soil is classified in three categories on the basis of productivity. They form their judgement of its quality by the following experiments and processes.

The first sort is called Pasheemah Koor.  This is the highest quality of soil, and consists of rich clay.  In order to discover its relative properties, they dig a pit about a yard deep, and as much wide.  If the soil is of the kind in question, the hole will not receive, the earth that was dug out of it, when returned back, by a considerable quantity.  The natives assure us that the hole cannot be made to contain the whole of the earth even by pressure, as by stamping with the foot, and beating it down with a spade, or a piece of wood.  This earth is very adhesive and unctuous. When handled it sticks when handled to the fingers like grease; hence, its name, Pashee signifies paste or grease, and Koor, kind relatively considered.”

The second is called Rashee Pasheemah Koor; g round of an equal or middling sort.  To determine its quality, they dig a hole as before; but on returning the earth into the hole it will be exactly filled, and appear level with the rest of the field. This earth will also stick to the fingers, but not so adhesively as the first. It has therefore the epithet Rashee, which implies a mixture of earth and sand, which are united with the rich clay of the former soil.

The third kind of soil is simply called Rashee Koor, a name descriptive of its poverty. This is very poor light land.  The earth in this experiment, when returned into the hole, will to fill the pit.  This soil consists merely of loose sand.

Paul Richards, 1986: 38-41, op cit

Soil Fertility/Semi-Arid Region
Soils of the river terrace zone (in central Sierra Leone) are salty, gravel-free, occasionally waterlogged at the height of the rains, and in some cases of higher fertility than soils developed over crystalline rocks to the east of the village. The mende (tribe) term for silty soils of the type predominating in the river terrace zone is ‘Tamu’ (literally ‘dusty’). A drier, less permeable type of tumu found where soil-eating termites have been especially active is sometimes distinguished and termed ‘koko.’  There are some small areas of clay soils in the river terrace zone.  Farmers distinguish clay soil (bobo) from tumu because the former becomes hard rather than powdery when dry.

Mogbuama (tribe) cultivators draw a sharp distinction between soils in the river-terrace zone and in the zone of crystalline rocks, and see this distinction as having far-reaching consequences for rice planting strategies and other farm management decisions.

Mogbuama farmers are conscious that the harvest is very dependent on the extent to which a cleared farm burns well.  Farms in the granite zone are generally fallowed for longer periods than farms in the river-terrace zone and the greater bulk of vegetation increases the ash available from a good burn. Conversely, farms in the river-terrace zone caught by early rainfall sometimes hardly burn at all, and sometimes do very badly as a result.  All Mogbuama farmers would agree that swamp and bati soils are especially fertile.

Paul Richards, 1986: 79-85, op cit

Soil Fertility / Semi-Arid Region
i) A good burn is crucial to the success of the upland rice farm. The ash, rich in phosphates, fertilises the soil, a fact farmers acknowledge when they choose to try out new or unfamiliar rice varieties in those parts of the farm where they have made bonfires of unburnt sticks and branches. Phosphates are frequently the limiting soil nutrient factor in forest zone agriculture in West Africa.

ii) The weeks between the end of March and mid-April are a time of hot tedious work as farmers gather up (nglangla) and make bonfires of unburnt material, and generally arrange the farm so that those hoeing the rice are able to work relatively unimpeded.

Sanghi, N.K.

Participation of Farmers as Co-research Workers: Some Case Studies in Dryland Agriculture

(Paper presented at IDS workshop, Sussex on July 26-31, 1987)

FSR-S6-1987, pp.1-29

Air Erosion/Arid Region (p.13)
Farmers in Telegana (Andhra Pradesh) use a modified grading bunding system to suit their purpose of small holding and air control.

In this region, a common practice is to leave the plough furrow open after sowing operations in castor and also make new furrows during interculture operations. Same practice was adopted in Sorghum for moisture conservation.

Paul Richards, 1985: 22, op cit

Air Erosion/Sub-Humid Region
West African farmers are aware of the crucial importance of soil physical characteristics.  They provide evidence that practices designed to create or conserve appropriate physical condition for plant growth under intense rainfall, e.g., heaping, ridging, mulching minimum tillage and managing vegetation cover help minimize erosion. The practices such as composting and green manuring designed to improve fertility by organic means are generally of greater significance in terms of labour inputs.

Anil Gupta, 1988a: 83D, op cit

Air Erosion/Region Unspecified
i) Farmers cultivate even slopes of 5-10% leaving (allowing grass to grow) across the slope to prevent erosion.

ii) Conservation of drain system as a substitute to bunding system in the kharif black soil in Telengana to avoid clash of field boundaries.

Rhoades Robert E

Thinking like a Mountain

ILEIA, March 1988, 4(1)-3-4

Water Erosion/Humid Region (p.4)
Andean farmers use vertical furrows because, they like to have sufficient drainage; water stagnation will cause potatoes to rot. Secondly, poorly drained furrows could build up pressure causing land slides. Most of the farmers use vertical furrows where the erosion is not a serious threat. (Similar practice is observed in Bhutan and other mountaineous regions. See Gupta 1985: ed.).

Na-lampang Pongchan

A study on Farmer Adjustment to Flood Stress Conditions (paper presented at Symposium Agroecosystem Research, March 1985, Edited by Sajise and Rambo, op cit, 1985, Chap.7, pp.105-114).

Water Erosion/Semi-Arid Region (pp.105-111)
i) Farmers of Bantika, a rainfed village, south of Sisaket, Thailand, have evolved many ways to cope with the flood problem. First higher than normal dikes are built around the paddy fields especially those along the banks of stream and swamp. The dikes can effectively protect the rice crop from the anticipated flooding which usually occurs one or two times a year at the beginning of rainy season.

ii) The second measure adopted by farmers to cope with flood problem is selection of suitable rice varieties to be grown on different types of paddy fields. ‘Floating’ non-glutinous varieties are grown on the lowest paddy field along the banks of t he Huery Samran stream and the Hong Samrong swamp because of high flood resistance.  Long-grain non-glutinous varieties are grown on the lower paddies and the least flood resistant varieties, short-grain, non-glutinous and glutinous are cultivated only on upper paddy fields.

Kees Stigter, 1987: 11, op cit

Water Conservation/Region Unspecified
i) In low input tea growth, small farmers deliberately use mulches for protecting from erosion to conserve water to suppress weeds and supply nutrients.

ii) In Tanzania, farmers adopted various way for mulching of cash crops:

i) Tree leaves, dried or green banana leaves, grass and straw are commonly used.

ii) Chopped maize stalks and stems, intercropping residues tree branches, pruning remains weeded grass and other weed residues, cut down trees, ash, animal dung and household rubbish.

iii) Use of sisal waste, coffee pulp, saw dust, wood shavings and non traditional polythene.

iv) Shed leaves, grazing and other grasses, creeping plants and short intercropped plants are specifically mentioned as having natural mulch effects.

v) Rock mulches in some places because of their potential to absorb daytime heat and release it in the night.

vi) Tillage of the soil under dry climate conditions. This is practised in rainfed production of rice (MOROGORO), tomato (DODOMA) and maize (many places).  Some farmers combine weeding and tillage deliberately but non-tillage is advised for areas mulched with residues.

vii) Flood water is reported o be used to suppress weeds in rice growing, for soil protection on sugarcane plantings and over artificially hardened soil in some coffee farming areas with heavy rainfall (ARUSHA).

viii) In wetter and colder areas or seasons, ridges promote good drainage and root growth. Quite often dark rotten used residues are placed on the top of the ridges. They are believed to absorb more heat because of their colour and thereby help to increase the soil temperature.

ix) Creeping cover crops are believed to trap dew under certain conditions in addition to other mulch benefits.  (In gram fields, the clod mulch created through ploughing without following it by planking is now acknowledged to be scientifically valid –ed.).

Emilio Moran, 1977: 202, op cit

Water Erosion/Arid Region
“WADIS” are constructed in Niger desert, which control the erosion of flood and also wets the soil to lease the fertility.

Anil Gupta, 1988a: 83D, op cit

Moisture Conservation/Arid Region
In dry land areas, the practice of keeping kharif fallow for Rabi and moisture conservation methods followed by farmers are very scientific. Farmers sow of Bajra crop at the time of pre-monsoon showers wherever it occurs in the month of June. Gram is sown with specially designed traditional plough called NAI is a good practice.

Vasumati Shankaran, 1988: 7, op cit

Moisture Conservation/Semi-Arid Region
Mixed cropping and strip cropping is practiced by Bhil Grasia tribe in Gujarat so that water is tapped at different levels by different sizes of root length.

Katin Srimongkal

Traditional Agriculture in Northern Thailand

FSR-A5-1987m pp.1-21

Water Conservation/Semi-Arid Region (p.18)
Farmers in Northern Thailand plough their fields many times to make t he soil muddy which forms a hard pan. The reason is to prevent water loss by percolation to the subsoil.

Abedin and Haque, 1987: 2, op cit
Water Erosion / Humid Region (p.2)
Planting of sugarcane sets in individual pits rather than in furrows allows a better grip against high current flooding.

Gupta Anil K

Survival Under Stress: Socio Ecological Perspective on Farmer’s Innovation and Risk Adjustments (Working paper no    , IIM, Ahmedabad. Paper presented at International Congress of Plant Physiology, New Delhi, 1988)

LTK-G1-1988, pp.1-30

Moisture Conservation/Humid Region

Practices observed by colleagues in on farm Research Division, BARI, Bangladesh:

i) In N.W. Bangladesh growing a banana between four betel nut trees helps in the moisture management. The suckers apparently conserve moisture during monsoon and release it to the roots of betel nuts during dry winter month.

ii) The practice of taking a rope or even a bamboo pole through the nursery of paddy in early hours of day was noted in Bangladesh. This was essentially to protect from the frost and provide dew so harvested to the roots of the plant (Some suggest that it could also be a way of stirring the leaves so that eggs of the insects may fall down –ed.).

Anil Gupta, 1988a: 84E, op cit

Moisture Conservation/Region Unspecified
Tied ridging, harrowing as a part of inter culture operation to conserve moisture of maize crop.

Shenghan Shih

An Agriculturist Book of China of First Century, B.C. Science Press, Peking

LTK-S1, 1963, pp.68

Water Erosion/Region Unspecified
i) Drawing upon the work of Yao Shu who compiled a sort of agricultural encyclopaedia in sixth century several suggestions have been given for linking the type of bone decoction to be used for treating the seeds, vis-à-vis t he type of soil. For instance for red hard soil, the decoction of oxen bones has been suggested, whereas the decoction of bones of hogs has been suggested for sowing in clay soil.

ii) To prevent frost injuries in spiked millets, it is advised to look at the night temperature 80-90 days after sowing.  If frost or white dew is expected, two persons facing each other could drag a rope horizontally right through the crop to remove the frost.  This should be stopped only after sunrise.

Jhunjhunwala, A and Deshingkar, P. 1984: 3 op cit

Animal Erosion/Arid Region
Farmers in Korategere taluk in Karnataka protect their tamarind saplings from grazing animals.  Tamarind seeds are germinated in small pots in their backyard. The saplings are encouraged to grow fast by constant removal of lateral leaves and stems. The crown of the plant is never touched. Within 2 years the plants are at least 6ft high.  They are then planted just before the monsoons safely out of the reach of animals.

Shih Shang-han, 1982: 43, op cit

Animal Erosion/Arid Region
In China, cereal fields abutting on thoroughfares are violated by passing animals.  To prevent this, sesame or female hemp is planted on the boundary. Cattle will never touch sesame.  Female hemp when browsed grows profusely.  Both plant yield oily seed, oil of which is good for illumination.

Carlier Hans

The Moon and Agriculture

ILEIA, May 1987, 3(1)-22

Livestock/Arid Region (p.22)
i) The new moon period is used to treat animals with vermicides because parasites are more active at that time.

ii) Sheep are sheared during the first quarter of the new moon.

iii) The new fleece grows quickly at that time and become long and sturdy.

iv) If one shears sheep, when moon is new or full, one may count on great deal of trouble with spring curly wool that grows only slowly.

(There is a growing international movement on Biodynamics Agriculture natural rhythms underlying various biological processes form the basis of planning agricultural calendar operation. In India, there is very long tradition of such beliefs. ed).

Bayer-Waters and Bayer

Building on Traditional Resource use by Cattle Keepers in Central Nigeria

ILEIA, December 1987, 3 (4)-7-8

Livestock/Sub-Humid Region (p.7)

‘FULANI’ cattle keepers’ in the sub humid zone of Nigeria practice herding techniques of letting the cattle graze within 5-6 km form their homestead. They may be moved for short period to more distant areas to exploit localised grazing resources. The technique permits them greater flexibility using seasonally available and very localised foliage.

Mc Corkle Constance M

Ethnoveterivary RD in the Andes

Annual Meeting of American Association for Advancement of Science (Paper presented at Symposium Putting Local Knowledge to work: Application for Agricultural Development in Natural Resource Management), January 1989, pp.1-11

Veterinary Practice/Humid Region (pp.4-5)
i) The ‘quechua’ Indians of highland Peru, treat Q’icha (diarrhoea) by drenching (force feeding liquids) the affected stock (sheep, cattle, lama, alpain) with a mixture of herbal infusion and decoction mixed with other ingredients like lemon juice, human urine, salt and oil.  An adjunct therapy is to rub such preparations into the sick animal’s body especially in the area of liver or an alternative cure is to feed handfuls of salt.

ii) Artichoke leaves, squash seeds and various herbs which are employed to combat Ovine endopa rasitism.

Sharma, Kumar and Sridhar

Historical Background and Analysis of Scientific Content of Ancient Indian Literature on Practices for the Treatment of Diseases of Domestic Animals

Indian Journal of History of Science, 1987, 22(2)-158-163

Veterinary Practices/Region Unspecified (p.161)
i) ‘Tympanities’ is a common infection in cattle. Western veterinary medicine requires large doses of drugs like nuxvomica, asafoetida, ammonium carbonate, magnesium sulphate, etc. to treat it. In village conditions this treatment becomes useless because of its cost and the difficulty f having it dispensed. An ordinary villager has his own remedy for tympanitis. A couple of rhizomes of ginger, a few seeds of pepper, a handful of salt, a little asafoetida and a few shavings of the bark of the drumstick tree, are all well pounded and the juice extracted.  The juice is then diluted in a bottle of warm water to which at times a little country liquor is added, if available, and the liquid is poured down the throat of the animal.  The joint to be emphasized here is that t he ingredients are easy to procure, most of them from one’s own household, while the cost too, is a trifle.

ii) In many parts of India where it grows, the ‘Bael’ fruit is widely used to check the diarrhoea that accompanies rinderpest. It acts most effectively.  There are several other simple remedies with reputed curative properties like ‘Bran’ in the treatment of brittle feet, the infusions of certain pods and herbs as anthelmintics and tonics, fruits as galactagogues.

iii) Crude vegetable purgatives are often as effective as their finished products, e.g. ‘Aloes’ as a purgative for equines, if not more, is as effective as its crystalline active principle, Aloin.

iv) Powdered ‘Arecanut’ is as effective a purgative and vermifuge for dogs as its alkaloid arecoline, if given in adequate doses.

v) The total alkaloids of Ipecacuanha may be even better than its chief alkaloid Emetine in canines as Emetic, expected      in the treatment of dysentery and intestinal form of distemper.

vi) Crude preparations from the bark of Hollarrhena antidysenteria may be equally beneficial as purified conessine, in cattle dysentery.

Jadudutta 

Asava-Vaidyaka

(Quoted in the Monograph ‘Agriculture in Ancient India’ edited by S.P. Raychaudhri, published by Indian Council of Agricultural Research, New Delhi, 1964, Chap. xiv, pp.144-151)

Veterinary Practices/Region Unspecified
Oil in which (a) the pounded mass of ginger, Bata and Jatamamsi has been cooked, and (b) to which rock salt and honey are added.  This should be applied to the roots of the horns of the cattle.

(There are eighty-six such practices mentioned in the above chapter of the Monograph. Practices from another text ‘Vishnudharmottara Mahapurana’ are also stated. They have been divided into three categories, viz., Nasal Applications, Oral Affections, eye Diseases)

Verma and Singh

A Plea for Studies in Traditional Animal Husbandry

The Allahabad Farmer, March 1969, XLIII (2)-94-98

Veterinary Practices/Semi-Arid Region (pp.95-96
The Gujjars enjoy a reputation for dairy husbandry practices, which were investigated in fair detail with the help of a few simple tools of observation commonly used in social research.  It was found that while most of their practices meet the propriety of animal sciences a few fully violate it. Some of such practices re listed below:

i) Do shakkar, biul leaves (Grevia oppositifolia), mustard soaked in water, rye fed for a few days after service help in implantation of foetus? The nomads feel these prevent abortion.

ii) Is there any relationship between linseed, ban leaves (Quercus incane) mohru leaves (Quercusdilitata) fed to milk animals and quality f butter produced form their milk?  The nomads feel this cause softness in the butter produced.

iii) Does gud, methi, tamarind, sarson (mustard) oil, cake, dudi, zeera, alsi treacle, bran, bieul leaves (Grewia appositifolia) chall leaves (Anogeissuslatifolia), behera leaves (Terminaliabelerica) increase milk yield when fed to lactating animals?  These nomads feel so.

Besides the above practices various scientific questions regarding the above practices emerged.  Some of the questions for example are, what makes Maljan (Bauhinia vahili) effective in healing leeches in water? Can the toxic property of this plant be harnessed for some medical use? Has the milk test employed by the subjects for pregnancy diagnosis any scientific base? The test comprises stripping milk from the pregnant animals (three months and above) and forming a thread with the help of index finger and thumb with a drop of milk.  Should thread formation occur t he animal is supposed to be pregnant. How can the particularists (the animals who get accustomed to a particular milker) be converted into generalists so that they can be milked by others?  Is there any relationship between the age of castration, hump development and draught ability of the bullocks? Is there any relationship between colour of buffalo skin (brown) and average length of its lactation. Are the grey coloured buffaloes deaf? Has deafness any relationship with the sexual sensitivity and potency of the buffalo bulls?  How can fly nuisance be controlled on the grazing field?  Is there any relationship between feeding ghee to bulls and its service potential? Can it be substituted with something economical? The subjects dichotomie the concentrates as Garam and Sarad on the basis of their supposed effect on animal physiology. Is there any scientific rationale for such classification or is this merely a local superstition?  Does lassi (buttermilk) cause cold and cough to calves in winter? Should lassi be refused to calves below three months of age. Do cotton seed, gud, oils, ghee, mohru leaves (Quercusdilata), ban leaves (Quercus incane), cause abortion and produce any harmful effect on the pregnant animals? What is the nutritive value f different fodder trees and trailing plants being fed by the nomads to their animals? How can rock leeches be controlled in grazing fields? Does a mixture of milk and hakkar help in letting down the milk of animals? ?Does mash (Phaseolusmungo) help in expulsion of placenta? What drugs can be advocated to kill leeches in water pools and while in the nose of the animals?

Verma, M. R.

Dairy Husbandry of Nomadic Gujjars in Six South-East Himachal Forest Ranges (A Thesis submitted, to Punjab Agricultural University, under the Guidance of Dr. Y.P. Singh) 1967, Chap.2, pp.36-93

Veterinary Practices/Sub-Humid Region (pp.37-38)
i) Navel Cutting Process: Among the Zamnalta, Nuppar and Gaba groups navel is not cut. These groups do not see any merit in navel cutting as this itself falls off within a few days.  This, according to them, also escapes the risk of serious bleeding that may be associated with navel cutting. A variation has been recorded in the  navel cutting process in Chabhar community that as soon as the calf starts breathing the navel is cut by a sickle or a scissor at the distance of 3” from the skin, tied with a thread and dusted with powdered charcoal to prevent bleeding.

ii) Disposal of Placenta. After calving, placenta locally called as Matrayandi comes out and is immediately disposed off to avoid ingestion by the cow.  It is collected in straw and is then thrown at some distance or buried as is convenient, to avoid ingestion by other animals. The animals are closely guarded against ingesting the placenta, because of the dangers that the ingestion of placenta will reduce the milk yield for the whole lactation, and that the cow may die of choking and may suffer from indigestion. Several preventive measures are followed to check ingestion of placenta. Placenta is removed as soon as it falls on the ground. The animal is strictly watched and tied with a rope to avoid access to its own placenta. No other animal is kept near the parturition animal for fear of its eating the falling placenta.  Animals which are black listed for ingesting placenta are either kept confined for a few days ahead of parturition or are kept out in grazing fields.

iii) Therapeutic Measures against Placenta Ingestion:  Native therapy has various recommendations for treatment against ingestion of placentas. The subjects located at Chabdhar and Zamnalta reported that administration of one fourth seer of each of methi and shaker mixed in milk given for a week slightly raises milk yield.  A kade (decoction) of Ajwain, Song, Soya, Powdered, ginger, Gud, Methi and Taramira is given for a few days to raise milk yield.

Khanna B.M.

A Study of the Indigenous System of Veterinary Medicine as Practised by the Farmers of Hissar I Block.

(A Thesis submitted to Punjab Agricultural University under the Guidance of Dr. Y.P. Singh)

1967, Chap. VI, pp.89-96
Veterinary Practices/Semi-Arid (pp.80-90)

The author had interviewed and observed various practices of the pastoralists of Hissar I Block.  His observations regarding the treatment of various diseases by the pastoralists are enumerated below:

i) The condition of the abscess was treated by half of the pastoralists.  A majority of them attributed this condition to the blood impurities. Extract of different plant parts, Sarson oil and cow dung are used for fomentation of the abscess till it ripens. Sixteen prescriptions of poultices were reported to be in use. Firing was done by some pastoralists.

ii) Most of the pastoralists treated wound.  Most of them wash the wound before applying any medicaments, like the solution of Neem leaves, potassium permagnate or simple water. Poultices containing various ingredients like Haldi, Desi ghee, wheat flour, Moong, etc. are applied to the wound, which bled profusely. A plug of cloth soaked in human urine was also applied to the wound. Mobile oil, cow dung ash, sheep wool ash, Guar seed ash, carbon obtained form used torch cells, a paste prepared from the root of Santhi, Karu leaves, Bhang, Ask bark, Kandu leaves, Asgandh leaves immersed in Sarson oil, powered burnt human bones and Kalai, etc. were also used for the dressing of the wound.

iii) Contused wound was treated by applying poultices of Haldi, Desi ghee (butter oil), black Til (sesame), Sajji khar Til oil, Kalibziri, cow urine, oil Gur, etc.  Some of them also fomented the condition with heated piece of brick, Chikni matti, (clay soil) Bambee ki matti, saline water, etc., and few of them used paste of Khurand, Halim, Haldi (turmeric) and Karak maida.

iv) Maggot wounds are treated by all pastoralists of the block I of Hissar. A majority of them believed that it is caused by sitting of flies.  Phenoel, application of Khusbudar booti followed by closing the mouth of the wound with Chikni matti, powdered camphor, an extract obtained from Arni leaves, Kachri leaves, Mathira leaves, Kalai, Marwa leaves, gamaxene, an extract obtained by boiling the lizard in oil, Naswar and Sarson oil, Aak milk and semi fired peacock feathers were used for dressing of maggot wound. The water strained from soaked leaves of Aak was drenched to the animal to kill maggots in the wound by few pastoralists.

v) All the pastoralists treated broken horn by applying clean hair of women dipped in Sarson oil. The hair dressing thus applied prevents sticking of bandage to the wound and stops bleeding….

vi) Phale ka lag jana is treated by all of them. The animal is made to stand in a pond or any other water pool, human urine, country liquor, powdered alum and Ama Haldi, Colostrum, crushed jal leaves mixed with oil, heated to form a paste and poultice of the Ask bark, Bhang and Haldi, etc. are applied to stop haemorrhage.  Desi ghee is also administered in the condition by half of the pastoralists.  Few of them inserted red hot phale at eh site of injury.

vii) Yoke gall is treated by all the pastoralists. Application of red hot iron on the yoke gall, fomentation with hot water or heated brick or with a vessel containing hot ash, drawing a line on the neck by means of a thread dipped in milk of Aak, swine lard, an ointment prepared from the ash of Lasura leaves, ash of Kikar bark, a paste prepared from Gur and Til, dust carried by the shoes and puncturing of the ear, etc., are also some of the remedial measures undertaken.

viii) The limited opacity of the cornea spurting of saline water to the eyes is done.  For the larger corneal opacity, sixteen treatments comprising of dusting powder and five liquid drugs are administered.
ix) Most of the pastoralists treated lameness in an animal.  Majority of them fomented the affected site of the animal.  Aak mil, Guar seeds, a poultice of Desi ghee, Haldi and Sarson seeds, tieing Sutli and administration of Karanja were some of the remedial measures undertaken by them.

x) Few of them treated gangrene of tail, by dipping the tail of the animal in boiled Sarson oil and one of them treated this, by incision on the upper eyelids of the animal.

xi) All the pastoralists of that area treated Tympanitis, amongst the animals. The treatment differed according to the fields and village conditions.  Tobacco and Aak are used in the former situation, while Sarson oil exclusively or mixed with other indigenous medicine, kerosene oil, Kachri and common salt, Kartumba green/dry fruit, copper sulphate mixed with butter, mango pickle, common salt mixed with Lassi asafoetida, a soap cake dissolved in water, a mixture of milk, Gur and Desi ghee, a decoction of Methi, Ajawain, Satyanashi, Guarpatta, Neem and common salt, etc., are given and when al the remedial measure fail rumen is punctured with unsterilized sickle or a knife, or a piece of cloth immersed in kerosene oil tied to the horn is set on fire.

xii) A decoction or a mixture of Kartumba, Ajawain, Methi, Kaliziri, Gur, Guarpatta, black pepper, Harar, etc. is given by the pastoralist to treat indigestion.
xiii) Most of the pastoralists of this region treat impaction of rumen.  Decoction of Kartumba root, common salt and Pipal bark, Satyanashi, Akashbel, Asgandh root, Ajawain, Gur and Methi, Desi ghee, sugar, either alone or mixed with some other ingredients; a mixture of fired Ajawain and common salt, grounded Amaltas fruit mixed with warm water, fried Sohaga mixed with warm water, Karu leaves and a power of Methi, Ajawain and Kaliziris are used to treat the above disease.
xiv) A few of the pastoralist treat diarrhea cases. Flour of Bajra and Jowar, a porridge of Moth, strong tea liquor, grounded Anarkachilka mixed with curd, ask obtained by burning bone of camel head, extract obtained by soaking Mahendi leaves in water, Baelgiri, a decoction of Kikar bark, extract of Khurand and Katira are given to treat diarrhea.
xv) Colic is treated by more than half of the pastoralist of the region.  Common salt, a decoction of Kartumba, common salt and kachri, Methi, Gur, and Lasan, old Gur and Ajawain, Methi, Neem ke kopal were given.
xvi) Bronchitis was treated by a few of the pastoralist. A decoction of ginger, Ajawain and Gur, a bolus containing asafetida and Gur, country liquor and a bolus of ginger and common salt are given.

xvii) The condition of pneumonia is treated by more than half the pastoralist.  Rubbing of the ash of cow dung cake on the body of animal, administration of Ajwain, Methi and old Gur, Ajwain and Gur and Lasan, and Methi, Kaliziri and Rang root bark are remedial measures undertaken.  An incision given at the tip of the ear or any one of the two horns of the animals is ignited after tieing a piece of cloth dipped in kerosene oil to it by few pastoralist if the condition does not improve with the above said medicines.
xviii) The treatment of manage is done only by few pastoralist. Sulphur mixed in either Sarson oil or butter is applied to the body.

xix) The various indigenous medicines used by the pastoralist for treating lice infestation are tobacco dust, gamaxene mixed with equal parts of ash, ash of cow dung cake, Taramira oil massage after bathing with water, Charu, and drenching of Halim seeds to young animals.

xx) In case of tick infestation the pastoralist resort either to the manual removal of ticks or exposure to wild birds, to let them pick up ticks. External application of kerosene oil, Mathira oil, Satyanashi oil, Dhumasa and common salt, etc. are applied.

xxi) Most of the pastoralist undertook some kind of indigenous treatment to induce heat in cows/buffaloes. Bhilawa, porridge of Bajra, Methi seeds, Guar seeds, Chirmatti, seed, Mainphal, pigeon droppings and Mehandi are given to the animal to induce heat.
xxii) The treatment of retained placenta is undertaken by more than half of the pastoralist.  Colostrum and decoctions of dried bamboo, green leaves of bamboo, Methi and Gur, old Gur either mixed with Til or Til cake or Neem leaves or soap cake, mango leaves, Kartumba, Karsan root, Khip and old Gur, San fibres, Moong is given by the pastoralist.  There are few pastoralists who feed pulses of Moth, gram and urd respectively to expel retained placenta.  Inserting of scorpion’s spine in hanging portion of a placenta or dipping it in Aak milk is also practiced by a few pastoralists.
xxiii) Pastoralists treated ascariasis, with Halim seeds, Neem leaves, red chillies, Kamila, Rabrang, Charu, Gapdar and Make.

xxiv) Foot and mouth disease is treated by most pastoralist. For the treatment of mouth lesions Gur wrapped in a Poti of Bajra or Moth were given. Some of them wash the mouth of the animal with potassium permagnate and saline water. Lasan is given to eat by few pastoralist.  In case of foot lesions the pastoralist wash the foot with extract obtained by boiling Rang root bark, Kikar bark, phenyl solution or the animal is made to walk on sand at noon time.

xxv) A limited number of pastoralist treat the condition of rheumatism. Decoctions of Asgandh root, Kandai, ash obtained by burning the head of camel, and ash of Aak plant are administered.  Local application used by the some of the pastoralist are Khurand and warm Sarson oil.
OFRD, BARI, Bangladesh, 1986:7, op cit

Veterinary Practices/Humid Region
i) Cattle suffering from flatulence (gas formation in the stomach) are relieved by a) juice of chatannath leaves, b) water of hubble bubble (Hokah) mixed with salt.

ii) Cattle suffering from cold is treated by hot and burned Tit palla fruit inserted into the nose.

iii) Cattle suffering from Golaganda treated by mixture of Chatanath and bamboo root extract.

iv) Growing Allahmoni sapling besides the cattle shade prevents sucking of milk by the snake.

v) Goats suffering from Diarrhoea are treated by feeding clay soil.

Gupta, S.P. and Gupta, A. 1989:9 op cit
Veterinary Practices/Sub-Humid Region
i) If the animal is passing watery stools, it should be given linseed plant or soaked gram at night which would given relief by morning.  Or give the animal thorn apple.  If this is also not possible then burn an old aharar wood and mix it with ash, salt and water. Giving it twice would help the animal.

ii) If the animal has got a sore throat then giving it pure ghee mixed with pepper will help.

iii) If any animal has dirty eyes then rubbing mustard oil on its horns and head will help.  Also putting salt water solution in the eyes early in the morning will keep the eyes healthy.

iv) If the toes of the animal has become septic, take 1 Kg. of the bark of ‘chul’ tree and cut it into small pieces and boil it. When the water becomes absolutely red then pour this water on the toes of the animal. Then spray gamaxene on the toes. This should be done 3-4 times in a day to heal the toes.

v) To kill the worm in the animal’s sores Quinine tablets should be grounded and filled in the sores.  This will kill the worms and the sores will also heal fast.
vi) If the animal has got worms in his stomach then take 200 grams of ‘Bakain’ leaves (the plant is like neem). Grind it into paste (with water). Giving this 3-4 times a day will help the animal.
vii) If the animal has got blisters in the mouth, rubbing salt would help.

viii) If the animal has got pus in the gums, then touching the gums with a hot iron rod will take away the pus. Then put turmeric and mustard oil on the gums.

(The above eight practices were collected from the farmer Ram Sunder Giri of Mathiya village, District Faizabad, India).

i) The farmer sometimes gives need oil to the animals to keep them healthy. (Farmer: Ram Sunder Sigh of Prakash Ka Purvwa).

A Case Study of Md. Dhanu Mia of Kasinathpur Village, prepared by Md. Sulaiman Khan, Scientific Officer, OFRD, Comilla, Bangladesh. 1986, pp.1-6.
Veterinary Practices/Humid Region (pp.3-4)
i) For controlling Foot and Mouth diseases of the cattle. The farmer washes the mouth by using potash with ht water. This is done 3-4 times a day.

ii) In the affected area of foot use a paste of sugar and naphthalene which results in about 90% control of the disease.

iii) Treatment by a mixture of rotten Rhizome of ‘Aytta Kala’ and roots of ‘kata khuduri’ is used for diarrhea.  Feed the animal 2 chatak/ (app 150 gms) twice a day.
iv) Treatment of rheumatism in cattle by a mixture of Bishdaran leaves with cow dung.

A Case study of Md. Taslimudding of Nischintapur village, prepared by Md. Moshiur Rahman, Junior Scientific Assistant, Rangpur, Bangladesh. 1986, pp.1-16.
Veterinary Practice/Humid Region (p.6)
i) The farmer applied lime on the swollen belly of the cow. By this the cow was cured of the swelling.

Chhelbhai J Shukla, 1989: 3-4, op cit.

Veterinary Practices/Semi-Arid Region
i) Ghee or castor oil is rubbed over the bullock’s horns to prevent Kamodi disease, and it’s ears are pierced to keep bullock sturdy.

ii) For common cold turmeric powder is mixed with hot milk and small hot piece of tile made of mud is tossed in milk. Turmeric has antiseptic value.

iii) The smoke of the burning gunnysack is burnt, it’s smoke helps curing cold in the animals.

iv) Bullocks’s urine is rubbed over diseased part of the body of bullock to cure it.

v) Ears are pierced, if different parts of the ears are pierced it takes care of different diseases.

Gupta, A and Saha, G. 1989: 13-14, op cit

Veterinary Practices/Semi-Arid Region
i)
Neem oil is used for drenching the animal usually in the month of ‘Bhado.’   This removes all stomach problems and keeps the animal healthy.  Also, oil applied on the animal body keeps the insects away.  (Farmer: Suryu; Village: Isoulibhari).

ii) When  the animal suffers from ‘gala ghotu’ (swelling of throat) he treats the animal in the following manner:

a) Application of smoke by burning 2-3 years old ‘bhusa.’  Hot water with salt is given to the animal.

b) A mixture of black pepper (5 gms) powder with ghee (50 gms) is fed to the cattle after making.

(Farmer: Ramawadh; Village: Saraya Bagha).

iii) In case of ‘khurpake’ disease (foot-mouth disease) the bark of the locally known Dhak/Palas (Ribersrubrum) is boiled with water which turns red and then applied to the affected part. (Farmer: Ramawadh; village: Saraya Bagha).
iv) When animal suffers from cold/fever hot mixture of ghee and black pepper is fed to the cattle and mustard oil is applied on the forehead and head. Lassi (‘mattha’) is offered to the animal suffering from fever  (Farmer: Ramawadh; village: Saraya Bagha).
v) When animals suffer from galaghotu (swelling of throat) washes the part with water boiled with neem leaves. Then covers the part with the soil-paste prepared out of the soil heaped by the house-ants. The disease is dangerous and it becomes very difficult to save the cattle once attacked (Farmer: Ramashankar; village: Saraya Bagha).

vi) For ‘Khurpala’ disease (foot and mouth disease) also known as ‘chafra’ besides applying the solution prepared from the bark of Dhak/Palas (Ribes rubrum).  The animals tied in a muddy place. This creates the breathing problem for the insects in the hoofs and they die (Farmer: Ramashankar; village: Saraya Bagha).
vii) In case of swelling of stomach black salt with water is fed to the animal (Farmer: Ramashankar; village: Saraya Bagha).

viii) To kill the worm in the stomach the animal is drenched with neem oil (Farmer: Ramashankar; village: Saraya Bagha).

ix) When animals suffer from foot and mouth disease powdered naphthalene is applied on the affected part.  Phenol is also sometimes applied on the affected part (Farmer: Ramashankar; village: Saraya Bagha).

x) In case of dysentery sesame leave with water is given to the animal. Water mixed with powdered wood charcoal (made by burning old arhar sticks) is also given to the animal for stomach problem (Farmer: Buddha Yadav, Village: Saraya Bagha).

xi) When the animals do not take feed they should be fed ‘sarua’ with other foods.  This would increase the appetite. To prepare ‘sarua’ one/two kgs. Of wheat is crushed and kept in a pitcher containing 5/7 litres of water. Two/three kgs. Of onions are cut into pieces and then mixed with the wheat grains. The mouth of the pitcher is closed lightly.  The mass is allowed to decompose for 5-7 days.  The solution mixed with other feeds is given to the animal whose appetite increases by consuming the same.  (Farmer: Balkrishan Maurya, Village: Isoulibhari).
McKorkle Constance M.

An Introduction to Ethno-veterinary Research and Development.  Journal of Ethnobiology, 1986, 6(1)-129-149.

Veterinary Practices/Semi-arid Region (p.135).
As a healing art, cauterization appears to be a routine and multi-purpose technique among all Sahelian pastoralists.  For example, FulBe  treat livestock sprains with a series of tiny burns in the sprained area-much like the ‘pinfiring’ performed on Western racehorses with leg problems, to increase blood flow to the injured part (Wolfgang 1983:57). FulBe, Fulani, Twareg, and WoDaaBe, whether rightly or wrongly, all use branding in treating a galaxy of ills. Across the three ethnic groups, these ills include, example anthrax, trypanosomiasis, rickettsiosis, epilepsy, edemata, botulism, scabies, bloat, diarrhea, toothaches, fevers, blows to the body, digestive and hoof ailments, muscle pains, sprains and lizard bites. Venesection or bleeding is another popular healing art in African veterinary practice. All of the foregoing authors plus Evans-Pritchard (1969), Ohta (1984), Schwabe and Kuojok (1981), Wolfgang and Sollod (1986) and others note its use.

Bone setting and wound-treatment skills are found in folk veterinary toolkits worldwide-as are, too, effective surgical and obstetric techniques.  These latter run the gamut from relatively simple operations (such as marketing, castration, excision of tumors, certain amputations) through a variety of obstetric procedures (e.g., episiotomy, Caesarean section, embryotomy) to complex cosmetic surgery like horn training (Schwabe, 1984).

M.R. Verma, 1967: 62, op cit
Cattle Feed/Sub-Humid Region
i) Feeds for Milk:  In the Gujjar community various feeds are supposed to affect milk production and consistency of butter produced. The feeds which increase milk in the opinion of majority of the breeders are Gud, Methi, Taramira, Sarson oil cake, dudi, Zira, Alsi, treacle, Bran, Biuel leaves Greawia oppositifoloa) chal leaves or bakli (Anogeissus lettifolia) behers leaves (Terminalia belerica) and Dudli leaves.  On the contrary wheat bhusa, Maize flour, Rice busk, Kada flour, Mohru leave ban leaves (queroosincane) beans leave (Demdrecalanus strictus), malzan leave (Bauhiniavehjlii), simbal leaves, (Bombaxmalabaricum) and sain leaves (Terminali-atomantoss) are believed to decrease milk yield.  The feeds which are attributed to increase the butter fat content of milk are cotton seed, oil cake (sarson), oil, dry grasses, taramira, behera leaves (Terminaliaelerica), alsi, etc.  The feeds and fodders which decreases fat content of milk are ban leaves, (Quercus incane), bani leaves (Quercus annulate), sain leaves (Terminalia tomentos), rice straw, wheat straw, mohru leaves, kharshu leaves (Questcus semicaroifolia) wheat bran and maize flour.  It would be desirable for the nutrition specialist to examine the authenticity of these beliefs.
Gupta, S.P. and Gupta, A. 1989: 8-11, op cit
Animal Feed/Semi-Arid Region
i) To keep the buffaloes healthy, the farmer prepares a special kind of fodder called ‘sarva’. This increases the appetite and makes the animal healthy.  (Farmer: Ram Sunder Giri of Mathiya village, District: Faizabad, India).

A Case study f Md. Abdul Malek of village Sanchia, prepared by Satish Chandra Dham, Senior Scientific Officer, OFRD, Barisal.  1986, pp.1-23.

Cattle Feed/Humid Region (p.14)
Sources of feeds and fodder other than rice straw & grass used for cow/bullock feeding.
Empty felon pod after threshing: Felon, groundnut, mungbean, sweet potato, millet, etc. plant residues after harvest; leaves of cabbage/cauliflower/banana/rain tree/ ‘mother’ / bamboo, etc; green & ripe tomato which are not marketable; Dhaincha plant, leaves and seed also; banana plant cut pieces; ‘Germany lata.’

Gupta, A and Saha, G.S., 1989: 4, op cit

Cattle Feed/Semi-Arid Region
i) The green leaf of sweet potato is a good fodder and is liked by cattle. The dried leaves are not liked by the cattle and cause problem in the stomach (animals pass watery stool). (Farmer: Ramawadh Yadav; Village: Saraya Bagha).

Dr. P.M. Mane, 1989: 3, op cit

Cattle /feed/Semi-Arid Region
Lucerne is a traditional winter fodder crop in Saurashtra.  The broadcasting is a method of sowing generally followed by the farmers. There is a tradition of mixing little quantity of barley and methi seeds along with Lucerne seeds and then whole mixture is broadcast.  There are couple of reasons for this; firstly barley germinates and grows earlier than Lucerne and sufficient green matter is obtained even in the first cutting when Lucerne is thinly growing.  Secondly, the belief of farmer indicates that both the barley and methi help animals to enhance the palatability and digestion process of the fodder as such.

A Case Study of Aresa Begum of Bilaspur village, prepared by Zebun Nahar, Senior Scientific Officer, OFRD, Jydebpur, Bangladesh.

1986, pp.1-20.

Medicinal Plants/Humid Region (p.7)

The villagers generally use Dathoi, Mandar, Katjalphai, Neem Titkoroi, Tulsi, Bashok trees for preparing different kinds of medicines.  The Bashok and Tulsi leaves were used for cod and cough. The neem leaves was used for migiln (Hum) and Paehra (Alergy).
Emilio Moran, 1977; 259, op cit

Hunting Strategies/Humid Region

The hunter relies on the intimate knowledge of the forest and animals.  They note the location of trees that are flowering or fruiting and use the knowledge in the next hunting experience.

Shih Sheng-han, 28-29, op cit

Animal Treatment/region Unspecified
i) In keeping sheep, in China a earthen vessel of table salt is hung in the sheepy.  Sheep being fond of salt will come back frequently of their own to have a lick. Thus no shepherd is necessary.
ii) Sheep when diseased tend to infect each other.  To discriminate between those who are ill, and those who are healthy make a ditch 2 inch deep and 4 inch wide in front of the sheepy.  Those that jump over are healthy and these that fall I the ditch are diseased and therefore easily isolated.
Hana Carlier, 1987: 22, op cit

Sowing/Arid Region
i) In Ecuador, it is general custom not to till the soil, plant seed, and not to harvest crops at the time of New Moon and 7 days thereafter.

ii) Experience is that this period stimulates maize, Potatoes, beans and even wheat and other cereals to a growth spurt.  Despite the spurt the plant hardly forms a fruit or tuber.

iii) The plants remain weak and consequently are sensitive to diseases and pests.

iv) The farmers claim that tilling of soil at new moon increases attach of larvae.

v) If harvest is gathered in the New moon it is liable to be attacked by storage pests.

vi) Potatoes and fruit do not keep well during new moon.

vii) Bananas should never be planted at new moon, the fruit will be small and the tree will deteriorate.

Brookfield, H and Allen, B

Land Degradation in Papua Guninea

ILEIA, March, 1988, 4(1)-6-7

Sowing/Humid Region (p.6)
In Papua New Guinea, across the highland, number of techniques were employed to cultivate sweet potato.  In the east small mounds were used while in the central highlands the soil and vegetation from grid-iron pattern was flung onto the intervening beds with wooden spades. Further west large mounds were formed from the top soil and grasses, seeds and old sweet potato vines used as compost and sweet potato planted into the mounds.
Bruijn, G and Guritno, B

Farmers Experimentation with Cassava Planting in Indonesia

ILEIA, March 88, 4(1)-14-15

Sowing/Humid Region (p.14)

The Mukibat system is named after its inventor Mukibat a farmer from East java.  He found that budding or grafting of one tree Cassava into a stalk of ordinary Cassava, can lead to very high yields of tuberous roots.

Leakey, L.S.B.

Kenya: Contrasts and Problems
1936, Methuen, London, pp.309-311
Sowing/Semi-Arid Region (p.309)
The farmers of Kikuyu reserve believe that there are two rainy seasons, one is comparatively long and the other is short.  Although some crops can be planed equally successfully during long and short seasons others cannot.  It for example the treepea, ‘NJUGU’ is planted in short rains it will be a failure for it is a slow growing plant and the rains would have gone before it had begun to flower.  On the other hand if ‘MWERE’ a form of eleusine was planted in the long rains it would be ready for harvest before the rains are over, as it grows very fast.
After trial and error, the farmers have discovered the best season for the planting of different crops.

Richharia, R.H.
Rice in Abundance for All Times Through Rice Clones (A Possible One-Grain Rice Revolution)

1986, Published by Dr. R.M. Riccharia, Bhopal, Chap.III, pp.30-42

Sowing/Region unspecified (p.32)
Ratooning in rice is known and is practiced in many rice regions in the country.  Charak’s writings indicate that the system was known, as far back as 400 BC.  It implies leaving the stubbles in the field undisturbed, after harvesting the main rice crop, some under developed tillers sprout up and grow rapidly to produce panicles with developed grains within 4 to 5 weeks. The second crop (ratoon crop) is thus harvested within two months. But the yield is very poor. It is, however, an additional income to the rice farmer, as he obtains this additional grain without any extra care of the crop (i.e., he obtains yields of the two harvests from the same crop).  It is varietal character.  It especially works well with some types of paddy cultivators.
Many of the indigenous early maturing rice varieties also possess rationing character and perenniating habit in addition to, some varieties of other maturity group

(1986:35)

The biyasi system is practiced in Orissa, known as beusaning and in Chhattisgarh, known as biyasi, as it is found very beneficial and economical for broadcast in low rice lands.  It servers the purpose of interculture, thinning and weeding.

The system involves broadcast of paddy grains with a higher seed rate (than required in transplanting) just before the on-set of rains in June in low rice lands, kept ready for sowing.  After germination when the crop is a little over five weeks old, with depth of water below the height of seedlings, the fields are ploughed across which causes displacement of rice seedlings and at the same time the action of the plough serves the purpose of splitting the tillers by about 10 to 12 percent. Such a system creates irregular gaps which are partly filled up manually by throwing clumps of seedlings in between gaps at random.  If this gap filling is systematically done, i.e., filling up of the gap by the separated tillers (designated as modified beusaning/biyasi system, or phalai) instead of the whole plants, the yields obtained are in no way less than what is harvested from a transplanted crop.  If this modification is introduced, higher yields can be obtained.  In a way the rice farmers have been unknowing practicing clonal propagation practice by about 10 to 12 percent through this age-old beusaning/biyasi system and balancing the production.  This is a specialized practice in which some experienced rice farmers are comparatively very efficient.  All what is required is to explain to the farmers of the locality the significance of the modified system so that they take full advantage of clone productivity of splitting the tillers systematically and utilize them in gap filling.

(There are very few examples of such type where scientists have tried to add value to farmers’ knowledge so effectively. Dr. Richharia was Director, Indian Rice Research Institute, Cuttack and has been great supporter of own gene and Knowledge bank –ed.)

Surapala

Vrksayurveda

(Quoted in ‘Agriculture in Ancient India’ edited by S.P. Raychaudhuri, published by Indian Council of Agricultural Research, New Delhi, Chap. VIII, pp.101-108.

Sowing/Region Unspecified (p.101)
Extracting the seed from a fruit that has ripened in due season and dried.  One should soak it in milk, having dried it for five days, he should fumigate it with the fumes of ghee in which vidanga has been mixed.

(There are hundreds of such practices mentioned in the above chapter of the Monograph.  The practices have been divided mainly under two categories; (i) Practices dealing with propagation of plants whether grown from seeds, scion, and bulbous roots and (ii) practices describing the sowing of seeds and t he rat eat which they should be sown in different types of soils – ed.).

Hugh Brammer quoted in Robert Chambers, 1983: 99, op cit
Sowing/Humid Region
Wheat cultivation on the Barind tract soil of the Bogra district in the North-West of Bangladesh provides an insight to the farmers’ innovativeness. Even though the soil was not suitable for wheat cultivation, the farmers were growing wheat on this soil by making ridges by hand as done for cultivating potatoes which are also grown in the area and had sown two closely planted row of wheat on each ridge. Also they were irrigating the crop from big well or tanks, applying small amounts of water down the furrow so as to avoid water logging.
Dharampal, 1983; 236-237, op cit

Sowing/Region Unspecified
It is the practice in many parts of India, to sow different species of seeds in the same field. This practice has been censured, but it is probably done for the same reason that our farmer sow rye-grass and clover with wheat, barley, or oats; areas with rye; beans and peas, vetches and corn, etc.

″It has been found by experience that these crops not only thrive in the same field; but improve each other. Rye and oats for instance, serve to support the weak creeping tares, and add besides to the build of the crop by growing through the inter sites.  Clover and rye grass are sheltered by the corn.  This analogy will apply to the husbandry of India.  These similar experiments may be carried further, where the climate and soil are superior.  In India different kinds of seeds when sown in the same field are kept separate by the Drill, or they are mixed together, and sown broadcast. In the last case they are commonly cut down as forage.  A plant called sota gowar, is sown broadcast with sugar cane, in Guzerat. The gowar serves as a shelter to the sugar cane, from the violent heat of the sun, during the most scorching season of the year.  Joar and badgery are sown together, in the same country late, not for the sake of a crop, but for straw, which is very nutritive, and very abundant. This is one of the instances in which the natives provide a green crop for their cattle.  Other grains are sown both together and separately, merely for their straw. Soondea, darrya joar, rateeja and goograjoar are sown together; but with the exception, of goograjoar which is allowed to ripen, the rest are reaped while they are green.″
Harbans Mukhia, 1989; 10, op cit

(DAR FANN-i-FALAHAT)

Sowing/Region Unspecified
A seventeenth century Persian language text prudently suggest sowing in three stages; some seeds are sown early on, some a little later and some at a still later stage so that successful germination of at least one lot could be fairly assured.

The Traditional Agricultural System of Kakching in South East Manipur with Special Emphasis on its Social Management.

(Paper presented at the Workshop on traditional Technologies in Indian Agriculture at NISTADS, New Delhi), March 1989, pp.1-6

Sowing/Sub-Humid Region (pp.3-5)
They had different patterns of sowing seed crops.

i) KANGNA HUNBA OR KANG PUNGKHUL
Kangna huna means sowing in dry soil or field (Kang = dry; hunba = throw).  It was generally done by big land holders who had shortage of labour. This type of sowing is done before the rainy season starts, say, during the month of Shajiphu (April).  The field which had been tilled three times once more the seed corn are sown and finally draw a harrow to cover it.  It is not necessary to soak the seed corn in water.

ii) UMI PUNGKHUL
The above process is the same in case of UMI PUNGKHUL also.  The only difference is that the required seed corn is to be soaked in water the previous night.

iii) LOUKHU PUNGKHUL
Under this system sowing is done on the eve of the rainy season. There is no sufficient water processing for pamphel.  In this type of soaking the seed corn in water takes two days to complete. It is not popular now-a-days. However, in high level field, they seem to be practiced even today but to a very low extent.

The above practices are abandoned because of uncertain productivity. Besides, more than 80% farmers are now small holders and they intend to apply intensive method in agriculture. Thirdly, availability of labour is not a problem.

iv) PAMPHEL HUNBA
This system is applied after the start of the rainy season, and the fields are flooded with water.  Before sowing seed, water in the field must be drained to some extent.  After addition of two or more tillings and also drawing ukai or harrow the seeds are sown.  The corn seeds will be soaked in water for three days. After sowing tumbu ukai will again treat the ground just for mixing of the corn seeds with the soil.  Production under this system of sowing is equally good with transplantation. But the only advantage of the latter is that there is possibility of weeds growing.

v) This is the most popular and important system of cultivation that is followed in the region.

Preparation of the seed beds. The seed beds which are already water logged are to be tilled as many times as a farmer can. The ridges of both the seed beds and of the entire will get repaired and weeds on them cut by long ago (2 ft. handle & 2.5 ft. of blade). The ideal water treatment is 2 to 3 ft. above ground.  On the day of sowing, the farmer draws harrow in the morning. All the ithongs or water gates are closed, so that the cultured soil cannot be swept away through Ithongs.  He comes back in the afternoon and sows the seed corn. The corn are soaked in water for the last three days.  The seed is put in a basket with a strip of cloth hanging from one’s shoulder.  For a pari (250 acres) of land 65 kg. of seed corn are required.

After three days of the swing water from the seed beds will be drained out just to lighten the young plants and 6 days after sowing, water will be given. After that then gradual supply of water is required just to help them grow.

After 20 days, gradual draining out of water from the seed beds is a must.  During 25 to 35 days when the plants have grown to a height of 1.5 – 2 ft. they are uprooted.  This is known as Louhol Phoiba.

Before the work of transplantation begins the entire fields including the seed beds are tilled and harrowed.

After the completion of the Phou Lingba (transplantation) all Ithongs are closed by mud, sticks, branched of tree with leaves.  The closing of Ithongs serves two purposes (i) gives obstruction to the running water out of the beds, (ii) The birds sitting on the sticks kill the pests for food.

The plants are irrigated again after 3 days of the transplantation.  It is for (a) killing the weeds and (b) to keep up the growth of the plants.  After 20 days or so water will be drained out of the beds.  Then starts Makhong Shomba.  It means the rooting out of the new weeds, replacing the dying plants, etc. and drawing harrow over the plants.  Harrowing in this stage is highly needed as it helps to bear good fruit.  Then all the Ithongs are again closed.

The traditional crops ripe during the last week of November or the first December. When the crops gets ripe all the Ithongs are opened and water drained out of the field.  After two or three day the plants are combed or pressed down by a long bamboo.  It is called ″Cheikhok Namba.″  This will make it easy while cutting the plants by Thangol (Sickle).

The plants are cut and kept in bundles in the field.  The community harvesting system played an important role even during the early fifties. The required workers were mostly neighbours.  Harvesting is completed in the same day.

One of the field’s beds is selected for threshing the crops. At first straw is spread over it and above it Faklen (threshing mat made of Yendhou, a kind of reed plants).  Other implements used are Fan, Cheirong (Wooden thresher), threshing wooden spoon (Phou-in-thok), Yot (spade), Shangbai (Basket), etc.

Before the introduction of bullock carts the transportation of crop was a difficult task.  In many cases the whole crop could not be brought home the same day.  The buffalo sledge and waterways were the only means of transportation. Among he waterways, the river Shakmai and the Kakching Ithei main canal and its three major branches were the most important. For the interior fields foot transportation was also done.
The old crops cultivated by their forefathers were:-
(a) (Moirangphou (b) Kakchang Phou (c) Sagol Yangba (d) Iroiya, (e) Chahao Champak (e) Chahao Mainhombi (f) Chahao Poirenton (g) Tumai (h) Changlei (i) Taotkabi (j) Huibap, etc.

All the varieties except (g) and (j) were harvested during the last week of November to the middle of December every year. Crop (a), (b) and (i) are still popular throughout Manipur. Taothabi is cultivated in water sluggish areas. Crops (e), (f), (g) and (h) are not productive varieties. They are of high quality and good taste. They are aristocrat crops.  They are cultivated hardly in a single bed of a big field. As the old crops are not productive, most of them are not cultivated and have been substituted by a new variety of crops.
Majumdar and Bannerji, 1960: 14-15, op cit
Sowing/Region Unspecified
Sowing of seeds in Ambuvaci, when the earth is supposed to be unclean, is said to be dangerous. After sowing is over, cultivator must level the field with the madika (ladder), otherwise the growth of the plants becomes uneven.

Anil K Gupta, 1985: 3-5, op cit
Sowing/Arid Region
These were some of the practices observed in sowing by the farmers of Hissar village in Haryana during 1984-85:

i) The sowing time of gram was linked by the farmers with the appearance of a bird called ‘kunj.’  This is a bird resembling a carrion. It has white wings and is normally found n groups. It appears only at a particular time which the farmers feel coincides with the time of sowing of gram. What does this bird eats?  Its ecology, the association of temperature with the movements of bird and its full identification needs to be investigated. Does this bird come when some particular pest appear? Or does it’s appearance indicate such a combination of temperature, humidity and wind velocity which is conductive to sowing of gram remains to be seen.

ii) Whether a farmer decides the time of sowing of a crop in relation to rainfall specific to a particular field needs to be probed. The big farmers were found to decide right at the time of kharif sowing as to which field is to be reserved for rabi sowing and which for the kharif after fallow.  The small farmer, however, tried to take two crops in all their fields if the rainfall permits. They will even go to the extent of sowing of kharif crop and harvest it green if the subsequent rains fail and the possibility of harvesting grain is low. They will not like to risk rabi crop in such a situation.
iii) Guar is sown only when due to late onset of monsoon the farmer is not able to sow the bajra crop and rainfall is sufficient enough for he subsequent rabi crops.  Normally rabi sowing in a field where guar was sown in kharif gets delayed.  In such fields mustard is the next crop. Late sowing cannot be taken as the correct …………….

Department of Agricultural Extension, Bangladesh, 1986; 2, op cit

Sowing/Humid Region
i) Sowing of jute (capsularis) after full moon/chaitra considered optimal.

Md. Nurul Alam, OFRD, Bangladesh, 1986: 1-2, op cit

Sowing/Humid Region

i) Higher seed rate (upto 100 kg/h) minimises the risk of germination and damage by bird attack.

ii) Greater extent of mixture of mustard with wheat is found when sown after jute.

iii) Harvesting of wheat in the morning time reduce the shattering.

iv) Laddering of wheat field at 20-25 days ensures higher tillering.

Gupta, A and Saha, G.S., 1989: 19, op cit

Sowing/Semi-Arid Region
On two different plots Pant-4 Paddy was cultivated by farmers by two different methods – transplanting and direct sowing.  The seedlings of transplanted field were of a total of 45 days and those of direct sown were of 19 days. The transplanted seedlings looked well while the condition of direct sown seedlings was not satisfactory. Laddering on the plot was done.  The plant density was regulated by laddering. After which puddling was done. Every operation would be done after flooding the field Laddering will uproot the small weed plants whose roots are very weak which will then be decomposed into the soil. The stem would be broken. This will give rise to more number of tillers and hence growth would be faster.  (Farmer: Jagprasad Yadav, Village; Isoulibhari, Dr. Maurya, NDVA also made these observations).

Rhoades Robert E

Traditional Potato Production and Farmers’ Selection of Varieties in Eastern Nepal

(Potatoes in Food Systems Research Series, Report NO.2, 1985, Published by Training Communications Department, International Potato Centre, Peru)

Cropping/Humid Region (P.12)
i) In many Andean communities land is divided into seven areas or sectors. Planting is concentrated in one sector for 1 or 2 years during which herds and flocks are exiled to other sectors which serve as pastures. Farmers pursue a strategy of complex rotation of crops within sectors under cultivation. The potato always leads off the rotation cycle after fallow because it is most sensitive to soil pathogen followed by a soil enriching Andean legume or gram. Rarely by another Andean tuber. Sheep or livestock are moved daily on the prepared fallow field to fertilize the fields for the next crop to be planted.

ii) Another aspect of indigenous mountain agriculture is the large number of unusually small and dispersed fields (Peru & Nepal).  The scattered fields reduce the risk of total crop failure. Due to the practice of planting a wide arrange of crops and varieties in different localities and altitudes, a poor yield in one place does not imply the same results elsewhere here. (It is for this reason, Gupta, 1984 argued in a commonwealth workshop on Land use Planning, IIMA-A land consolidation as a non-feasible, practice in semi-arid regions. The inheritance system in the east evolved during the transition from pastoral to cultivation system sub dividing each plot among all heirs made sense.  Population pressure on space made it dysfunctional in irrigated regions.  The ecological homogeneity also helped in swapping of land – Ed).
Paul Richards, 1986; 12. op cit

Cropping/Semi-Arid Region
i) The popularity of swamp development, of Sierra Leone in farmers’ eyes, depended as much on dry-season swamp crops such as sweet potatoes, cassava, tobacco and vegetables, as on increased output of rice during the rainy season.  Local innovations in dry-season cultivation of swamps deserved support and wider dissemination for ecological as well as economic reasons, example, dry season crops were often grown on heaps, and the leveling of these heaps before the next rice crop buried rice stubble (thus enhancing fertility) and checked weed growth.

Paul Richards, 1986; 32-33, ibid
ii) Farmers in Mogbuama combine three types of rice cultivation. They plant early-ripening rices on river terraces and in river flood plains, medium-duration rices on rain-fed upland farms, and long-duration rices in swamps and water courses (making use of natural flooding).  The long-duration rices are often ‘floating’ or flood-tolerant types. Whenever possible farmers will look for sites where all three types of cultivation can be combined in a single farm. This can be best done by following the soil catena. A catenary farm makes good use of available labour, the scarcest factor of production in small-scale rice farming in Sierra Leone.

Paul Richards, 1986; 59, op cit
iii) In Mogbuama rice farming priority attention is paid to the upland  kpaa wa on which dry rice predominates, but two types of wet rice are also cultivated; first, early rice planted on runoff, bulu and bati plots (all associated with the kpaa wa) and secondly, yaka rices broadcast in inland valley swamps and waterways. Early rices are part of the household farming effort, whereas yaka rice farms are individual projects. Taking ‘both early and yaka rices together about one third of all rice planted in Mogbuama could be classified as ‘wet rice.’
iv) There are three stages to rice planting.  First the seed has to be broadcast. This is a skilled operation, and sometimes a farmer will ask a friend or relative known to have a good ‘touch’ to do this.

v) The basic principle underlying the range of rice cultivation practices in Mogbuama is that of combining the use of different soil types (often in catenary sequences) in order to spread risks. By planting a mixture of early rices on moisture-retentive soils, medium-duration rices on upland farms, and long-duration flood-tolerant (Yaka) rices in inland valley swamps and water courses, most households are able to spread their labour requirements in a manageable way and to lengthen the harvest period. (The selection of local lives for staggered sowing and for photo period sensitivity, we argue, was essentially for t his reason-better use of household labour – Ed).
Paul Richards, 1985; 58, op cit

Cropping/Humid Region
In upland rice farms in Sierra Leone farmers commonly use especially well burnt patches (e.g. bonfire sites) as nurseries for new and interesting planting material or will use soil at the foot of abandoned termitaria of Macrotermes bellicosus to plant maize and yams.

Eva Wollenberg, 1985; 164, op cit

Cropping/Sub-Humid Region (p.164)
Farmers of lake Balinsasayao in the southern portion of the island Negros (Philippines) observe several cropping patterns.

i) Corn was planted with sweet potato, while Abaca was often combined with Karnbal.  Chayuote is the most grown monocrop because it tends to invade and cover the ground.

ii) Coffee, cocoa, lanzones, citrus and other fruit trees tend to be planted together in a diverse mixture usually near home.

iii) Bananas or cassava were planted along the borders because of the shaded created, although large stands of cassava were often grown as a single crop.

Bunderson, Woldtatios, Bayers
Improved Integration of Legume into Agro-Pactoral System

(Farming System Research and Extension: Management and Methodology), Edited by Flora and Tomecek Paper 11, 1986, pp.486-504.

Cropping/Semi-Arid Region (p.488)
The farmers of Nuba mountains in Sudan plant sesame even in areas which are heavily infested by Striga or where soil fertility has been depleted by excessive sorghum cultivation.  According to local farmers sesame promotes yields of subsequent sorghum crops following fallow and also permit continued cultivation on land no longer able to support cereal production. (We presume sesame also helps as weed depressent – a hypotheses remains to be tested –Ed).
Anil Gupta, 1988a; 83D-E, op cit. Gupta, Patel, Shah, 1985 op cit

Cropping/Sowing/Region Unspecified
Following farmers’ practices were recalled by the scientists as quite valid or in need for further testing.

i) Growing of sarson in criss cross sowing in gram crop.

ii) 2:1 ratio of sowing jowar and red gram.

iii) Plantation of putea sp. As agroforestry system (on fields bunds of kharif blocks). The species seem to have least competitive effect on annual crop.

iv) Farmers obtain a good yield of Sorghum by sowing with early monsoon in the second week of May.

v) Sowing with pre-monsoon rains certain crops like maize in Hoshiarpur, and paddy in low lands at Ranchi.  This practice results in efficient utilization of mineralized nitrogen, pest control and timely seeding of second crop. (Turton, 1987 found this practice among Mursi tribe in Africa. The farmers made a trade off between planting early fertilizing nitrogen release on first rain-vis-à-vis the assured but delayed and wee affected crop sown at the time of second rain –Ed).

vi) Paired row of growing of cotton is another practice observed in certain regions.
vii) Removing water from fields of Paddy in Andhra Pradesh after 2/3 weeks of plantation.

viii) Mixed cropping, i.e., mixing seeds of several crops (5-7) and then sowing in the same rows.

ix) The farmer obtain good crop by intercropping (castor and Red gram) with two rows of castor and one row of redgram.

x) Some farmers do not till the fields during fallow winter season in the belief that soil will catch cold, if ploughed during the winters.

Nordblom Thomas

Livestock Crop Interaction: The Case of Green Stage: Barley Grazing

ICARDA Discussion Paper No.9

FSR-N7-1983, pp.37

Cropping/Semi-Arid Region
In Syria, sheep are frequently allowed to graze fields of immature barley during the winter.  Then barley is left to recover and is later harvested for grain.

Anne F. Floquet, 15-18, op cit

Cropping/Semi-Arid Region
In Benin, Grain legume as component in the crop rotation like cassava. Also legumes like groundnut were sown as transition to fallow.

Emilio Moran, 1977; 280-282, op cit

Cropping/Arid Region
Corridor system developed by the Belgians is the random shift cultivation of field into a rotational system. This system ensure each field with an adequate fallow.

By clearing corridors, forest regeneration is facilitated, erosion is checked and forest germ plasm is protected. One variation of this system is each annual field ‘corridor’ runs east to west and is 10 mts. Wide.

Richards and Johnny, 1980; 348, op cit

Cropping/Sub-Humid Region
A farmer in a village chosen to represent cocoa/coffee zone of eastern Sierra Leone due to a temporary leveling out of the valley profile appeared uncertain whether cocoa or coffee would thrive best. Farmers are aware of the soil moisture textural and fertility characteristics separating ‘cocoa’ and ‘coffee’ soils. In the case of a this particular plantation the farmer had planted in effect a 6 x 4 trial of interspersed cocoa and coffee seedlings. Having noted the response he was able to mark off the critical soil boundary he was curious about and planted the rest of his farm accordingly.
Albert Howard, 1949; 174, op cit

Cropping/Humid Region
The staircase cultivation of ‘Hunza’ tribes receives annual dressings of fresh rock powder, produced by the grinding effect of the glacier ice on the rocks and carried to the fields in the irrigation water.

Taittiriya Samhita

(quoted in ‘Agriculture in Ancient India’ Edited by S.P. Raychaudhuri, 1964, Chap. vi, pp.81-83)

Sequence of Cropping/Region Unspecified (p.81).
The above text distinctly mentions that in the course of a year, two crops were harvested from the same field.  It also mentions different seasons for ripening of different crops and the proper times for harvesting them.

The Arthashastra catalogues the crops of different seasons.  Paddy, kodruva, sesamum, panic, daraka and varaka are sown in the first season (purvavapah), mudga, masa and saivya are sown in the second seasons (madhyavapah), kusumbha, lentil, kuluttha, barley, wheat, kalays, linseed and mustard are sown in the last season.

There are also other ancient texts like Yajur Veda, Rig Veda, Jatakas, etc. which mention the practice of crop sequencing.

Kasyapa

(quoted in ‘Agriculture in Ancient India’ Ed. S.P. Raychaudhuri, 1964, Chap.v, pp.59-80)

Cultivation of Crops/Region Unspecified (pp.61-65)
The raised land bordering on a village habitation or forest region and at some place by the river-side is the second type of land called Adhaka. It requires scant irrigation and is suited to the bumper growth of gram. There is no need of providing canals or other means of irrigation for it. It usually becomes fit for cultivation by a small effusion of water. Therefore at the time of sowing it should be watered slightly. In this land watering at the proper time gives life to (i.e., promotes the germination of) the seeds. The Adhaka land has thus been described as possessing the aforesaid qualities.
There are hundred such practices which are enumerated in the above Chapter. Various dimensions of cultivation of crops listed are a) use of other crops besides rice, wheat, millets and how other crops evolved by breeding or by selection to suit a particular combination of soil and climate, b) different types of crops which were cultivated in different parts of the country, c) collection and preservation of seeds, d) ploughing land for sowing, e) cultivation of various foodgrains and vegetables.

Department of Agricultural Extension, and OFRD, BARI, Bangladesh, 1986; 2, Gupta, 1987, 1989, op cit

Crop Yield/Humid Region
Farmer beliefs not tested by the scientists were recalled by extension workers and the on-farm researchers of BARI in a district level workshop organized in Tangail (Details form Nurul Alam Z Abedin of BARI or Gupta, IIM-A).
i) Opium insertion in bottle guard stem increases the number of fruits. (Subhash, P.C.)

ii) Non-bearing papaya bear fruits when injected with Cholera vaccines. (Feroz, P.C.)

iii) If you cut a male plant of papaya the newer shoots bear fruits.

iv) If the jute grown after wheat a modular substance in jute roots leads to mortality of jute seedlings. (Nural Alam)

Anil Gupta, 1980; 13-14, op cit

Crop Yield/Arid Region

Ram Niwas and other farmers of Mahendragardh district, Haryana, India speculate on the crop production prospects as:

i)
The yield of mustard (local) and Raya Prakash is prospected by watching a particular plant. If that plant had flowers on the top, the Raya Prakash variety was also expected to have heavy flush of pods, and no attack of pests and diseases. And in case the indicator plant had only flowers at bottom or in lower branches or middle, the Raya Prakash variety was expected to have much less production while          mustard                corresponding parts.
ii)
In case a week plant called as ‘Gokhuru’ has heavy flowering and fruiting, the gram crop would be good.  In case ‘Gokhuru’ had only vegetative growth, the crop too was expected to behave likewise with much less yield.

iii)
In case ‘neem’ tree has heavy flush of Nimolis (the fruits) the bajra crop was expected to be good.

iv)
If the growth of ‘Katoli weed,’ which is thorny leaved, 3-4 ft high plant, heavy, the bajra crop was expected to be good.


There are many other practices observed in this study on ‘Communication with Farmers.’  The concept of communication and power (e.g., two-way communication with two-way power akin to mass line concept of Mao) was developed in this study done at IIPA, New Delhi in 1979-80.  The knowledge of poor dry farmers, it was argued could be a source of their power while dialing with the scientists and the extension workers. This was much before the concept of ‘Farmer First’ (Chambers, Pacey, Tlrup, 1989) became fashionable or popular.  Dharampal (1971) Singh and Verma (1969) and Vishwanath (1938) had argued similarly earlier.

A Case Study of Md. Samed Ali Howlader of Doharpara village, prepared by Md. Yusuf Ali, Scientific Officer, OFRD, Barisal, Bangladesh.  1986, pp.1-15. Study was a part of case studies guided by Gupta during his work with BARI, 1985-86.

Selection of Crop Variety/Humid Region (p.3)

Selection of crop depends on land type, flooding depth, irrigation facilities and also on some social factors. As aus rice cultivation has become quite uncertain (because of drought, rice hispa), the farmer has abandoned aus rice for last 4 years and now he emphasized on early planting of T. Aman (In aus season the land is used as seed bed). The farmer’s own land is high in nature, therefore, he directly goes to T. Aman not in Boro like the Borga land. He cultivates Bohuri rice in one of his plot as the land is slightly higher than other, Mota rice in two of his plots, as it is comparatively lower types of land and he cultivators Agnee rice in one plot as it is early maturing (to save the crops from duck and chicks). Bohuri gives good fried rice.  Mota comparatively is high yielder among local varieties in a slightly lower elevation. He cultivates different varieties also to avoid risks.

A Case study of Md. Shah Alam Sikder of Maghor Village, prepared by Md. Alamgir Hossain, Scientific Officer, OFRD, Barisal, Bangladesh.  1986, pp.1-12 Part of Case Studies at BARI, Gupta, 1985-1986, op cit.

Selection of Crop and Varieties by farmers/Humid Region (p.2)
In Aus season the crop production is very risky due to the rice hispa and rush of early tidal water.  Last year, about 90% of the crop was damaged by rice hispa. In 1983, about 90% of the crop was damaged by early tidal water.  But even the farmer takes chance to broadcast mixed Aus (Mishak) variety and aman (Joyna variety if the prior rainfall is available). It reduces the labour cost of transplanting and land preparation of broad cased aman fields.

If he fails to cultivate B.Aus + B.Aman, local varieties by the mid of April, he goes for transplanting either a single T. Aus (K. boro) or a T. Aus (K.boro) mixed with T. Aman (Pakur) variety by mid June. At this time tidal water is available for transplanting. The choice of variety was (i) due to the consideration of lower type of land and (ii) water level remaining 2’ -2 ½ at the harvest time of aus crop.
The criteria for selecting of Aus varieties like Satia and Mishak is its special characteristics. It can rise with the rise of water.  The straw after harvest, quickly rot and allow aman to come up quickly.

Agnipurana

Chap 194 pp 305 and 306 (Bengali Translation)

(Quoted in Girija Prasanna Majumdar’s Essay ‘Plant and Plant life as in Indian Treatise and Traditions’) University of Calcutta, 1927.

Planting/Region Unspecified (p.15)
The mango is benefited by cold fish washings. One can see this practice still in many mango groves of Bengal. (Farmers of eastern Uttar Pradesh apply raw fish to the root zones of the fruit trees. Pers. Commn. –G.S.Saha)
Chikitsa-Samgraha
Sloka 86 pp.293, 294 edited by Pyarimohan Sengupta 1895 quoted in Girija Prasanna Majumdar’s Essay Plant and Plant Life as an Indian Treatise and Traditions,’ University of Calcutta, 1927, pp.255

Planting/Region Unspecified (pp.45-46)
Chakradata in the above text under section of treatment of Rheumatism includes a long recipe for the preparation of an oil.  When a dry barren tree is sprinkled with this oil (at the root) it is believed to become full of flowers and fruit, graceful and strong.

Wolfram Zehrer, 1986; 5, op cit

Planting/Semi-Arid Region
The time of planting is important. In Togo farmers do not plant maize after the end of April. Experience has told them that maize planted after this date suffers badly from steam borers.

Girija Prasanna Majumdar, 1927; 41, op cit

Planting/Region Unspecified
The most suitable ground to plant crop in is soft soil that has been sown with Sesamum indium and dug up and trodden with sesame flower.

It is best to plant trees at intervals of 20 cubits, an interval of 16 cubits is next and the worst is an interval of 12 cubits. Closely planted trees become fruitless.

The reason behind this minimum distance mentioned in Sloka 13 of the same chapter Brihat Samihita, is that the roots thereby becoming mingled together.  These interfere with each other’s functions.  They become ill and fruits will not be produced.

Department of Agriculture Extension, OFRD, BARI, Gupta, Alam and other, Bangladesh, 1986; 2, op cit.
Planting/Humid Region
i) If ‘Shazna’ graft (plant cutting) is planted after the first shower in chaitra. It starts bearing fruits within one year. (Awlad, Pers, Comm.)

ii) When ‘Shazna’ graft is planted upside down, the bearing of fruits is round the year. (Awlad).
Varahamihir/Brihat Samhita quoted in Girija Prasanna Majumdar 1927, pp.255.
Plant treatment/Region Unspecified (pp.48-49)
Varahamihir says as a sort of general prophylactic, mud kneaded with ghee and vindanga should be applied to the roots, after which milk diluted with water should be poured.

As a cure for bareness Varahamihir prescribes, a hot decoction should be made of ‘KULATTHA’ (Dolichos biflorus), ‘Masha’ (Phaseolus mungo var            roxburghii), ‘Mudga’ (Ph.radiatus), ‘Tila’ (Sesamum indicum) and ‘Yava’ (Barley) which when cooled should be poured round the roots.
Girija Prasanna Majumdar, 1927; 214-215, op cit

Sowing and Planting/Region Unspecified
The treatment under this head in ‘Khana Maxims’ is both exhaustive and elaborate. These saying of ‘Khanna’ are famous all over India just like the sayings of ‘Bhat.’

i) By sowing paddy in the month of Ashar one gets a full harvest, in Sravan only leaves and fruits, in Bhadra only husks and in Aswin nothing.

ii) Sow paddy to your heart’s content throughout the whole of Sravan and the first 12 days of Bhadra.
iii) During the last four days of Bhadra and the first four days of Aswin sow Kalai (Phaseolus var. radiatus) as much as you can (i.e., best time).

iv) One should sow peas after the first 19 days of Aswin and within the first 19 days of Kartik.

v) Khana directs, the good cultivator, to sow mustard towards the end of Autumn. (The sowing of mustard, is very thermo sensitive and the saving time is quite narrowed).

vi) The cultivator who does not plant either in the month of Bhadra or Aswin and idles away his time and then too late in the month of Kartik and Agrahayan plants grown-up things in the field, is fated to see them perish from an attack of mildew and his barns empty.

vii) Sowing turmeric in Baisakh and Jaishtha, is bidding adieu to your chess-playing, weed out your soil in Ashar, and Sravan so as to make it perfectly fit in Bhadra, otherwise no harvest will follow.

viii) This is the direction of Varaha’s son Mihir; expecting Chaitra and Baisakh plant brinjals very cheerily throughout the other ten months. Apply ashes, if the plants are attacked by worms as the only remedy, pour water in case the ground is dry, and you will get fruits all the year.

ix) Plant betel in Sravan and the produce will be too much to be chewed up even by Ravana.  Patols will doubly grow if planted in Falgoon.

x) Plant plantains in holes one cubit deep each at intervals of 8 cubits, and do not cut off the leaves and it will yield you both bread and clothes.

Kasyapa

(Quoted in Girija Prasanna Majumdar’s book ‘Upavana-Vinoda’—A Sanskrit Treaties on Arbori-Horticulture, Indian Positive Science Series-1, 1935, The Indian Research Institute, Calcutta, pp.1-52)

Plant Treatment/Region Unspecified (p.30)
To cure the plants first scrape off or otherwise remove parts affected with a knife, then apply mud kneaded with ghee and vidanga to these parts after which milk diluted with water should be poured at the roots.

Brihat Samhita

Chap.54, Vol II p.743; Girija Prasanna Majumdar 1927; pp.255

Propagation/Region Unspecified (p.40)
i) Kanthab (Jack fruit tree), Ashoka Kadali (plantain), Jambu, Lakoocha, Dadimo, Drakshya, Palibata, Vijapura (Matulanga), Atimuktaka, these are the plants propagated by means of cutting and then smeared with cow dung.

ii) Better than this method is the method of propagation by grafting. This can be done in two ways – the cutting of one plant is either inserted into the roots of another plant or on the stem of another plant.
iii) Graft should be smeared with cow dung. For transplanting, the plants should be smeared from root to the top with ghee (clarified butter) sesame oil, honey of the khudra variety of the bee of the ‘USHIRA’ (Andropogon laniger OR Andropogon citrarum), the ‘Bidanga’ (Embelicaribes) milk and cow dung.

Harbans Mukhia, 1989; 13, op cit

Grafting/Region Unspecified
The seventeenth century text ‘DAR FANN-i-FALAHAT’ also describes the method of grafting. The notion of the male and female parts of plants had either been developed in India or had been imbibed here, for the same text refers to ‘NAR’ (male) and ‘MAADH’ (female) plants.

Zebun Nahar, OFRD, Bangladesh, 1986; 5, op cit

Grafting/Humid Region
A good branch from the top of a ‘lichee’ tree is selected for grafting.  During the month of Jaistha after harvesting of lichee, they clean the above branch to a length of about 8-10 fingers.  On that clean portion, a mixture of fresh cow dung and soil in the proportion of 50:50 is plastered by wrapping it by a ‘chat’ (jute mat).

That portion is watered three times a day, if there is no rain. During the month of sravan, the portion below the graft is cut and planted in an earthen pot.  When new shoots appear on the plant they are either planted or sold.

Gupta and Saha, 1989; 9-10, op cit

Orchard Management and Experimentation/Semi-Arid Region
i) A small plot of land was selected by a farmer in 1950 where she planted trees.  Before planting the trees she grew sugarcane on that plot.  The bunds around the plot were raised up to two feet and made 1.5 feet broad. She grew sarpat on the bunds, which grew taller than sugarcane within three years. Width of the sarpat strip was one lattha (unit of measurement, one latta equals to 6.7″). After growing sugarcane for three years she planted trees in the whole plot.

Sarpat was grown around the border to hide the young seedling plants from animal as well as to make a barrier against their access. But in case they get an entry anyhow, it would be difficult to save the seedlings. So, she used to spray a solution, prepared by mixing cow dung manure, soil and water on the leaves and the whole plant. If any animals enters in the day or night it will not feed on the leaves.  It will small the plant and then leave it. The smell of cow dung and mud is not liked by the animas. (Village: Isoulibhari, Farmer: Sonapati).

ii) Farmer Chowdhry Yadav of Isoulibhari village planted a jackfruit plant about thirty years back.  After that it has borne fruits 4-5 times and that too, few in number (7-8 in each season).  The plant produces flowers but they gradually dry up and fall on the ground. The taste of the fruit and size were found to be good by the farmer. The problem was in fruiting.  The place where he planted the seedlings had stone pebbles (kankar) at 4″6″ depth but the farmer was not sure about whether it was due to the effect of stone or any other deficiency. On his part he tried the following:
a) He once applied 2-3 kgs. of salt to the root zone of the plant at a depth of one foot.

b) He also applied 10-12 kgs. of fishes at a depth of 1.5″ and covered with soil.  Although he applied ‘saheri’ fish, he said that any kind of fish could be used.

c) He pruned the tree many times so that new branches and leaves came out and the problem be removed. But even after taking all these measures there was not result.

d) One old farmer of Saraya Bagha suggested that the problem of fruiting may be overcome if the soil around the root zone is replaced by clay (kali mithi) soil of low land area.  He said that if that is done the plant root would get essential substances from the clay soil. Farmer Chowdhry when given that idea accepted it and said that he would try it as the last hope/measure.   His middle aged son reacted saying that the tree has grown old and it is not possible to make it give fruits. The farmer did not agree with him.

iii) The trees like jackfruit and lemon cannot tolerate dirt around their root-zones.  If people pass stool close to these plants they develop some abnormalities (stop bearing fruit, dry up, etc.)  If the pieces of cloth used by the women during the menstruation period are thrown upon the lemon trees then the trees will dry up. (Village: Isoulibhari, Farmer: Balkrishan Maurya).

iv) The application of fishes to prevent the shattering/drying up of flowers in the plant proves to be effective and the results are temporary. Application of fishes before the onset of flowering will prevent the dropping of immature fruits only for the season.  (Village: Isoulibhari, Farmer: Balkrishan Maurya).

v) The manner in which fishes are to be applied is described. A ditch of 3-4″ around the trunk has to be made. Fishes are to be kept all around. Farm yard manure is applied along with water. After which it is covered by soil. (Village: Isoulibhari, Farmer: Balkrishan Maurya).

Kotschi, J

Agroforestry for Soil Fertility Maintenance in the Communal Lands of Zimbabwe’s Semi-Arid Areas

(Eco-farming Practices for Tropical Small holdings, Research and Development in Technical Cooperation edited by Johannes Kotschi, Working Paper No.14, The paper was also presented at the workshop on Cropping in the Semi-Arid Areas of Zimbabwe, Harare, August 24-28, 1987), February 1989, Chap. II, pp.11-29
Agroforestry System/Semi-Arid Region (pp.22-23).
A traditional agroforestry system in the West African Sahel is based on the leguminous tree Acacia albida. The deep roots of this tree enable it to tap lower sources of water and nutrients inaccessible to field crops. It drops its leaves during the wet season and, therefore, does not compete with crops for light.  It produces leaves during the dry season, a Phenomenon known as ″reverse foliation.″ The leaf litter contributes nitrogen other nutrients and much needed organic matter to the fields. This soil improvement leads to considerable increase in crop yields.

A study by Charreau and Vidal (1965) measured millet yields at different distances from single trees and found enormous differences.  Near the trunk, millet yield increases of 150% were measured in comparison with millet grown beyond the tree canopy.  Even more marked are the differences in protein yield; an increase of 245% under the trees.  Based on these measurements, it was calculated that crop yields could be increased by at least 50% with a tree density of 30 adult Acacia trees per hectre (Advisory Committee on the Sahel, 1984).

Harbans mukhia, 1989; 9, op cit

Grierson, Bihar Peasant Life (2nd Edition, Patna, 1926, p.172)

Ploughing/Region Unspecified
We however, know from an early 20th century observation that the field was ploughed five times before it could receive the seed.  In case of sugarcane the field was sometimes continuously ploughed for eight months. Consequently this practice was known as ‘ASTHMAS.’
Shih Sheng-Han, 1982, 38-39, op cit

Ploughing/Region Unspecified
Chinese knowledge of first century B.C. and Sixth Century A.D.

i) Ploughing when dry, the soil comes up in clods which will crumble under rain. Wet soil when ploughed up, will form stubborn clods which remain hard for years to come.

ii) Primary ploughing should be deep, later shallow deep primary ploughing mixes the soil better, but deep ploughing later may still bring up raw sub-soil.

Waler in Dharampal, 1971, 1983, 249, op cit

Ploughing/Coastal Region
In some cases a rice field is kept under water until the second ploughing. It is then almost an equal mixture of mud and water.  The cattle in this state are of as much use as the plough.  The water first rots the weeds and grass, and afterwards nourishes the plant. Water is the most necessary agent of vegetation. The seed corn is sometimes, but not always, soaked for 20 or 30 hours in water. It is then laid in a heap for several days; in this state it shoots and grows.  The ground is finally prepared, either for sowing or planting, by dragging a plank over its surface by cattle. This levels and smoothens the ground; and mingles every thing together.  The later is allowed to run out before the seed is sown.  It is then sown broadcast, or planted.

G.P. Majumdar, 1927; 213, op cit

Ploughing/Region Unspecified
Elaborate attention is given to the methods of ploughing, in Khana Maxims, thus:

i) One should plough the soil sixteen times (i.e., many times) for radishes; half the number of times for cotton, and half of that for paddy and none at all for betel.

ii) One should cultivate soil for radishes making it as soft as cotton, i.e., to the extremity of softness and for sugarcane plough it to dust.

iii) Khana directs, to the cultivators, to begin the ploughing from the east and surely all your aims shall be fulfilled. (Farmers of eastern Uttar Pradesh, if they plough from east to west, then puddling/planking is done north to south and vice-versa, Pers. Commn.—G.S. Saha).

iv) The man sets his hands to the plough either on the days of the full moon or the new moon, will be fated to suffer sorrows throughout the whole life. His bullocks will suffer from gout (i.e., remain inactive), and he will suffer from eternal lack of peace. He who violates this injunction of Khana will do so at his peril.

Walker, 1797 in Dharampal, 1971, 1983; 235, op cit

Ploughing/Region Unspecified
The numerous ploughings of the Hindoo Husbandman have been urged as a proof of the imperfection of his instrument; but in reality they are a proof of the perfection of his art.  It is not only to extirpate weeds that the Indian Husbandman reploughs and cross-ploughs; it is also to loosen the soil, apt to become hard and dry under a tropical sun; and hence it becomes necessary to open the earth for air, dew and rain.

Paul Richards, 1986; 88, op cit
Ploughing/Semi-arid Region
‘Ploughing’ (hoeing) immediately follows broadcasting. To plough (pu), in the context of upland rice farming in Sierra Leone, means to scratch the soil surface lightly with a long-handled narrow-bladed hoe (kali). Some farmers prefer short-handled types, particularly at the beginning of the ploughing season, and change from narrower to broader blades according to soil and seed conditions.

Gupta, Anil K
Field Notes of Village Kirtan, Hissar, India, 1984-1985 pp.1-6.

Ploughing/Arid Region (pp.1-5)
i) The common belief regarding summer ploughing amongst the farmers of Hissar village, in the month of April and May was: it will open up the sils into ridges and furrows and, therefore, will not cause soil erosion.  On the contrary, the fields which are not ploughed will have more problems of soil erosion. Airborne silt will reach the ploughed fields and set in the furrows thus making the soil richer. The losers will, therefore, be those who do not plough their fields before the onset of winds in April and May.
ii) As regards pre-sowing ploughing, the number of pre-sowing ploughings given by farmers was more in the soils kept fallow in kharif crops for the reason of absorption and conservation of rain-water.  The scientists need to be contacted on this issue.  If the field is to be kept fallow before sowing of rabi crops, the number of pre-sowing ploughing will increase. Again if the gap between kharif harvesting and rabi sowing is less, the number of pre-sowing ploughings will be less. The farmers also practiced pre-sowing ploughings in relation to rainfall during the month of September and October. Every time there is a light shower, they will plough the field and plank it.

iii) For gram the pre-sowing ploughings given are less because gram needs more aeration. Fields with many clods will provide more aeration. Clods also help in checking vegetative growth of the crop.  (It is also called sometimes as clod mulching. ed).
iv) Is there any relation between depth of ploughing and crop to be taken and depth of ploughing in April, May and depth of ploughing at pre-sowing stage between pre-sowing ploughings and ploughing for the seeding?

Paul Richards, 1986; 99, op cit

Harvesting/Semi-Arid Region
Harvesting is done with a knife, panicle by panicle. Handfuls are tied together into bundles for initial storage and drying in the farm hut. There are approximately 15 such bundles to a bushel. When convenient, the rice is taken down and ‘thrashed’ (a misleading term since the grain is removed from the panicle by a process of trampling).  Although this kind of harvesting is slow and labour-intensive by comparison with harvesting by sickle, an implement used in some parts of northern Sierra Leone, it has the advantage of selectivity. It accommodates uneven ripening, and facilitates the rouging of off-types in the harvest. Not only is the purity of the seed stock better maintained thereby, but knife harvesting also allows for the ready identification and conservation of interesting new planting materials. (This kind of practice is followed probably in the deep low land areas in Bangladesh where the farmers use boats for harvesting the crop. Ed.).

Mazind Ahmed and Hallajian

Crop-livestock Interactions: Information from a Barley Survey in Syria (ICARDA Research Report 10). FSR-M16-1983, pp.28
Harvesting/Arid Region
In parts of Syria sheep are allowed to graze barley at its green stage during the winter months.  It is then left to recover and is harvested later for grain and straw.

Grazing of the mature barley crop as an alternative to harvesting is another common practice. This may be likely in years when rainfall is low and especially in drier zones. (In Haryana, gram crop is allowed to be nibbled by sheep apparently to promote likening. Ed.).

Girija Prasanna Majumdar, 215, op cit

Reaping/Region Unspecified
The following maxims selected from among the rest contain directions for reaping the harvest.

i) Corns ripen within 20 days after the first appearance of the ear, and one should cut and thresh the corn in 10 days.

ii) The corn ripens 30 days after the first appearance of the spike, 20 days after the first appearance of flowers and 12 days after the ears are down after the appearance of a hose’s head. Remember this, while making, buying and selling corns.

iii) During the last 8 days of Falgoon and first 8 days of Chaitra one should reap the ripe seasamums.

iv) Cut the hemp plant (for the fibre) as soon as it flowers; the jute when it is mature; and autumn paddy if reaped during the month of Pous proves profitable.

Walker in Dharampal, 1983; 237, op cit

Reaping/Region Unspecified
In some parts of India, hay is not made, in others parts it is a regular crop, stacked and preserved. This is the case in Gujarat, and some other pergunnahs. The hay is cut down not by the scythe but by the reapers hook.  It is dried and brought home in carts. The stacks are generally of an oblong shape something like our own, but often of much larger dimensions than any that I have seen in England. The stack is not thatched merely, but covered and protected, by a moveable roof. In those parts of India where hay is not made and which are unfavourable to this kind of crop, the cattle are fed with the roots of grass, very like English fiorin, with straw, and especially with the straw of joaree, all of which are considered to be very nourishing food. (The roots of this grass are preferred by our own people in Karnataka today).
Hans Carlier, 1987; 22, op cit

Forestry/Humid Region
i) Trees according to farmers in Andes must never be felled at new moon or the wood will be infested by woodworm. The same is applicable to bamboo and lianas.

ii) To obtain straight trunks that do not readily fall, it is advised to plant trees in the period between 7 days after new moon and before full moon.

Robert Chambers, 1983; 81, op cit

Forestry/Semi-Arid Region
In Kenya, the ‘MUKAU’ tree has long been recognized by the ‘Mbeere’ people as a valuable resource, pre-eminent among the local trees; it produces a pole that can be longitudinally split for house construction; poles which are relatively straight and have an untwisted grain wrap less than other woods and are moderately durable in the ground. Brokensha and Riely consider that has been deliberately encouraged and conserved on wide scale. The seedlings ‘which appear to germinate successfully once the seeds of the fruits are browsed by goats have been passed in their droppings, are, when found in clearing land for cultivation is protected and reared as individual property.’

Balasubramanian, A

Micro Climate and its Utilisation in Indian Farming

ILEIA, October 87, 3 (3)-9

Micro climate/Region unspecified (p.9)
i) The betel vine lants require cool climate and high humidity during the whole span of 2-3 years. The farmers manipulate the climate in the garden to provide the necessary coolness.  They dig deep and long trenches two and half feet depth and two feet wide. The space between two trenches is 3 feet. In the edges of the trenches they plant ‘AGATHI’ (Sesbania grandiflora). After the plant has grown to 6 ft. they plant betel wine cutting by the side of the ‘AGATHI’ plants which provide a canopy of diffused sunlight. The trenches is impounded with 2 ft. deep water which is splashed to provide water to the betel vines and to keep the soil moist and the water in the trenches increases the humidity within the garden.
ii) For summer irrigated peanut crop, irrigation is given by splash method during the night. The reason attributed by the farmers is that it will increase the humidity and create cool climatic condition which is suitable for the peanut crop.

iii) In dry farming tracts, a shallow ploughing is done in the summer after every receipt of summer rains. It prevents soil moisture evaporation and stores the soil moisture so that the next crop may utilize this.

iv) In some parts of Kerala, both coconuts and areca nuts are grown mixed to get good yield from areca nuts. Areca nut as a sole crop does not give a good yield.

v) In Cauvery delta, black grain and green gram are relayed in paddy fields after the long duration rice crop.  Farmers sow the gram seeds in standing rice crop just one week before the harvest of the long duration rice crop.  The micro-climatic condition, for example, moisture level and soil condition in the standing rice crop will be optimum for the generation and establishment of the young gram seedlings.

vi) In certain pockets of Thanjavur delta in India, peanut is sown in late December immediately after the harvest of the rice crops. This peanut is grown without irrigation.  It meets its water requirements form the soil moisture stored from the previous rice crop.

vii) The available micro-climatic conditions in the bunds of the paddy fields are utilized for growing crops like pulses, vegetables, etc.

viii) In Thanjavur delta the early paddy rice crop sown in June-July will be ready for harvest in September or October.  If cloudy weather is prevalent during this period, the micro-climatic at the root zone will be conducive for the multiplication of brown plant hoppers, so the farmers will deliberately disturb the microclimatic conditions at root zone by drawing the water and drying the fields.

Paul Richards, 1985; 47, op cit
Rainfall/Semi-arid Region

i) In parts of Southern Nigeria, farmers assess the approach of the rainy season by noting the timing of fresh, red leaves on the tree known in ‘Yoruba’ as ‘EKI’ (Lophina alatas).

ii) In Central Sierra Leone the flowering of ‘ghota’ (Antrocaryon micraster) conveys the same message.
iii) Farmers from Igboho in the Savannas of western, Nigeria rely on the following signs that rain is near and planting should begin.

a) Leafing of ‘IROKO’ (Chlorophoraexcelsa) and ‘BAOBAB’ (adansonia digitata).

b) Sky signs example, first the sky shows red and in a few days or a week, clouds will begin to form.

c) Shift in wind direction and cloud formation example, rising heat (i.e., convection), distant thunder.

d) Bird song indicators, e.g., the call of the dove ‘KONKOTO’ (Sreptopelika semitorguata) ceases.  (In Harnaul, Dt. Mahendragarh, in our study, Mandaukar and Hiranand observed the behaviour of Kunj bird being used by farmers as a signal for moving time of certain crops like gram – ed).

Khana’s Maxims quoted in Girija Prasanna Majumdar’s Essay

Rainfall/Region Unspecified (pp.211-212)
i) The year in which it rains cats and dogs on the ninth day of the full moon in the month of Asha, the crane will walk over the very bottom of the sea (i.e., absolute drought will visit the land); if it drizzles on that day it will be followed by a heavy shower of rain throughout the whole year to the extent of making the fish inhabit the tops of mountains (i.e., whole country will be, over flooded).  If it rains now and then throughout the year the very earth will not be able to bear the weight of the harvest.  If the sky remains clear at the setting of the Sun the farmer will have to sell his bullocks in the market, i.e., the corns will not grow at all.

ii) Drought in Jaishtha and shower in Ashar lead to the growth of corn too plentiful for the earth to bear.

iii) If wind blows from the north-east at the beginning of the year it is sure to have a good shower according to khana.

iv) Khana says this to the cultivator that if fleecy cloud be followed by wind in the full moon in the month of Kartik the winter crops will grow too plentiful for the earth and if there be both cloud and rain at night it is altogether useless to go to the field, i.e., the crops will not grow.

Bnhat Samhita and Krsi Parasara

(Quoted in Ajay Mitra Shastri’s paper on Textual Evidence Bearing on Rainfall in Ancient India, pp.409-418)

Rainfall/Region Unspecified (pp.414-415)
i) The sun with dazzling brilliance and burning with intense heat at the zenith of the sky is an indicator of approaching rainfall.

ii) Tasteless water; sky having the complexion of cow’s; uncontaminated directions; moisture of salt; absence of wind; fishes coming to the banks; repeated croaking of frogs; cats scratching earth with nails; accumulation of rust on iron; construction of bridges on the streets by children mountains appearing like heaps of collyrium; haloes of the colour of cock’s eye round the moon; ants shifting their eggs without any apparent cause; cows looking above at the sun; reluctance of domestic animals to go out of the house and their shaking ears and hoofs; dogs barking continuously looking at the sky; lightning flashing from the north-east during the day-time; appearance of mock sun and moon; cool breeze blowing from the east (BS. Ch. XXVIII; Sadyovarshalaksana); excitation of cats, mongoose, snake and other animals living in marshy places; rutting of young elephants; aquatic birds beginning to dry their wings; so on and so forth [Krsi Parasara, verses (63-68)].
Chhelbhai, J Shukla, 1989; 5, op cit

Prediction of Rainfall/Semi-arid Region
i) Rain is forecasted by looking at the sight where crows lay their eggs.

ii) Rain can be forecasted by looking at sight of burrow of ants.

iii) Rain is associated with cuckoo’s singing (bird which is supposed to live only on rain drops).

Raja Basava, Sivatattava-Ratnakara in ‘Agriculture in Ancient India’ S.P. Raychaudhuri, 1964, Chap.ix, pp.109-115).

Agricultural Meteorology/Region Unspecified (p.109)

Clouds of all colours are seen floating in the sky separately. If the clouds are white or yellow, then there is rain at some places and drought at others.

There are sixty such practices enumerated in the above chapter of t he monograph.  The chapter also discusses the auspicious moment for cultivation and cycle of sowing.  There are extracts from various ancient texts like Dipika, Bhima Parakrama, Rajamartanda and Devala.

Gupta, Anil K

Communicating with Farmers (Cases in Agricultural communication and Institutional Support Measures, coordinated by Prof. Kuldeep Mathur, District Planning Project, assisted by D.M. Sharma, Indian Institute of Public Administration, New Delhi), 1980, Chap.9, pp.1-18

Rainfall/Arid Region (pp.12-13)
Farmers of Mahendragarh have developed specific ways in which they speculate about the changes in weather and crop production. An interesting account of the above is enumerated below. Whether the details given reflect mere superstitious or clever symbolic insights, one would need to explore further.  However, they deserve a serious look:
i) About the rainy season, guess was made by listening to the voice of fox in the month of Kartik (vernacular names), Aghan, Paush or Magh.
In case, fox voice was heard prominently in the first fortnight of Kartik, it will rain in the beginning of Ashar (July).  If the voice was heard in both the fortnights (or Lunar cycles), it was expected to rain throughout the month likewise, the fox’s call in Aghan sounded rain prospects for savan, in paush for Bhadon and in Magh for the quar (September).

ii) The drought prospects are also judged by watching closely four days after ‘Holi’ festival.  First day signals for Ashar month, second for seven, third for Bhadu and fourth for Quar.
Whichever day, sky is clear the rain will be good and so will be the crops in the corresponding months.  In case of hard winds with dust and clouds, the drought effect was forecasted in the corresponding month.

iii) The setting of moon if it takes place before ‘Hiroi’ starts in third day of the second fortnight of Baisakh severe drought is forecasted along with some mishap or other tragedy. Third day is called ‘Akhetari.’

iv) In the beginning of the month of Ashar or end of Jyestha (June), if trees start branching, and new leaves start sprouting, then the rains are not expected in July.  In case the branches show dryness and leaves turn yellowish, rains are expected.

v) Ants are credited with having quite a developed sensitivity towards environment. It is said that if ants come out from the holes they dig in the ground, along with eggs and start running fast here and there, or start climbing walls, rains were sure to come.  However, if they throng their eggs just outside the hold, only 50 per cent chance exists for the rains to come.

Vasumati Shankaran, 1988; 7, op cit

Implements/Material/Semi-arid Region
A wooden plough is used by the Grasia tribe in Gujarat which penetrates only about nine inches and this shifts the soil cover. It is considered quite appropriate by them for the soil and crop conditions.

Harm S. Robert, Dr.

Local Knowledge of fishing along the middle Zaire (presented at the workshop on Indigenous Knowledge at International Sociological Association, Italy, June, 1988, Coordinated by Dupre and Gupta, LTK-H-01, 1988, pp.16.
Implement/Region Unspecified (p.15)
New techniques of catching certain kinds of fish wish nets made of ‘NKOSA’ plant.

Basant, Rakesh

Indigenous Knowledge and Technology Diffusion: A Case of Agro-Mechanical Technology in Gujarat, India. (Presented at the Workshop at International Rural Sociological Association, Italy, June ,1988) LTK-B1-1988, pp.28.

Implement/Design/Arid Region (p.14-15)
Local artisan and farmers in Gujarat have solved the cost problem by modifying existing seed drills and blade hoes to enable them to serve multiple functions. Simple changes effected were:

i) Use of three coulter seed drill after removing the middle coulter.

ii) Use of wooden pegs to reduce the distance before coulters.

iii) Making two passes with a small blade hoe between crop rows sown by wide seed drills.

iv) Purchase of seed drills and blade hoes with new specifications.

N.K. Sanghi, 1987; 10, op cit
Implements/Arid Region
Farmers in Telangana (Andra Pradesh, India) could design four alternative methods to achieve fertilizer placement (cost is reduced).  It can be fitted to the existing plough.  Two tubes are attached behind the country plough so that intercultural operations can be done.  One tube also is attached behind the country plough.
Anil Gupta, 1988a; 83 E, op cit

Implements/Mode of Use/Arid Region
i) Use of blade hoe in villages of Hisar and Sisar for preparation of seed bed.

ii) Use of ‘NAFE’ (desi) plough for deep sowing of gram.

Robert Rhoades, 1988; 4, op cit

Implements/Design/Humid Region
The Andean foot plough, the ‘Chaquitaclla’ is a tool extremely efficient on rugged slopes which are top steep for oxen or tractors.  It is idea for turning grassy sods in fields which have been fallow for several years and impenetrable by drawn plough.  Planting with the ‘Chaqui’ involves a form of minimum tillage, an ancient Andean practice. (The farmers of eastern Uttar Pradesh use a mould broad plough for fields having greater infestation of grasses. Ed).

Harbans Mukhia, 1989; 7, op cit
Implement/Materials/Region Unspecified
i) The plough of course had many variations. The Rig Veda speaks of a plough (‘SIRA,’ ‘LANGALA,’ not the ‘HALA’) which was apparently a simple and light apparatus usable in the light soils of the Indus-Punjab region to which the Rig vedic vision has been extended.

The Atharya Veda, however, mentions heavy ploughs drawn by 6 to 8 oxen; these were perhaps used for breaking heavy virgin soil.  The Kathak Samhita refers to the yoking of as many as 12, and even 24 oxen. Still later, Panini mentions two types of ploughs-hali and Jitya. The big plough of Paini was perhaps identical with the brhaddhala mentioned in the stone inscription of ‘CAHAMANA VIGRAHRAJA’ dated 973 A.D.  Such a plough should have been appropriate to the Ajmer and Jaipur region. The celebrated early medieval text on agriculture the Krsi Parasara, recommends the normal yoking of 8 oxen to the plough and 6 for ordinary use. The yoking of 4 oxen amounted to cruelty and 2 to actual cow killing. It is, however, unclear whether the Krsi Parasara is speaking of yoking all the oxen simultaneously to one plough or doing so by turns so as to relieve the animals.

ii) A more recent observer had noted considerable variation in the weight of the plough in different region of India in the early 20th century.  The Bengal Plough, drawn by the puny bullocks which was required merely to scrape the fertile surface, weighed a maund and a quarter; but in the Bundelkhand region the plough weighed three and a half maunds. There were at times variation even in he same region. Two sets of plough in Punjab itself have the heavier maunna and the lighter hal each drawn by different species.
Albert Howard, 1949; 15, op cit

Implements/Design/Unspecified
Cultivation is generally superficial and is carried out by wooden ploughs with an iron point in Britain. Soil inverting ploughs used in the west for destruction of weeds have never been designed by Eastern people. The reason for this appears to be three (a) soil inversion for destruction of weeds is not necessary in hot climatic where the same work is done by the sun; (b) Preservation of the level of the fields is essential for surface drainage for preventing local waterlogging, and for irrigation; (c) the store of nitrogen in the soil in the form f organic matter has to be carefully conserved. Top much cultivation and deep ploughing would oxidize this reserve and balance soil fertility should soon be destroyed.

Walker 1797 in Dharampal, 1983; 242-243, op cit

Implement-Design/Region Unspecified

The drill husbandry, as an invention of the Hindoos; that of transplanting which has the same object in view, is equally useful and beautiful. It gives the field the regularity f a garden, and every vacant space is filled up.  The operation of transplanting is calculated to afford one fourth more of produce than the broadcast method of cultivation. Many of the details of Hindoo husbandry are curious and original.

Harbans Mukhia, 1949; 9, op cit

Implements/Region Unspecified
Two drawings of the seed drill done by Lockwood Kipling at Khangaum in March 1872 have survived. This drill was perhaps made from his drawing, there is evidence of its use in South and North West India, and Bihar.
Walker in Dharampal, 1983; 251, ibid

Implements/Coastal Region
The people of Malabar have two sorts of ploughs; one is heavier than the other, but they both have the same simple construction.  The Malabar ploughs have only one handle.  It is curious that his is the case also with the plough of the south of France, that of Suffolk, and the Shetland Islands. This is one of those resemblances which belongs to taste and fancy, rather than to imitation.  We may be surprised that people who live so remote from each other, and under such different circumstances, should have come to adopt the same apparently feeble and inconvenient structure of this indispensable instrument.
Walker, 1797 in Dharampal, 1983; 257, ibid

Implement/Region Unspecified
Drill husbandry is universally practiced in the Innacondah district, in the culture of all grains, except horse-grain, and is also used in the culture of tobacco, cotton, and the castor-oil plant. In the practice of this husbandry they have two other ploughs in use here, exclusive of the drill plough, and the common plough; one of these has a horizontal share, and immediately follows the drill plough at work. It is set into the earth about the depth of seven or eight inches, and passes under three drills at once. It operates by agitating the earth so as to make the sides of the drills fall in, and cover the seed-grain, which it does so effectually as scarcely to eave any traces of a drill. The other plough alluded to, is used after the corn is about eight or ten inches high. It cuts up the weeds between three drills at once, and earths-up the roots of the corn at the same time.
Harbans Mukhia, 1989; 10, op cit

Implements – New use of an old implement/Region Unspecified
The Tuhfat-i-Punjab mentions an instrument named ‘Dandal,’ comprising of a very heavy plank with teeth at one end, drawn by fur oxen and pressed by two men.  This was used for paddy cultivation and appears to be a sophisticated harrow. It is possible that this was a late introduction to Punjab and remained confined there.

Harbans Mukhia, 1989; 11, ibid
Implements/Mode of Use /Region Unspecified
The hoe was a small implement with narrow iron blade and a short handle used by cultivator sitting on their feet, much as is done today.  The Amarkosa mentions an implement named Khanitra which has been differently translated as a hoe or spade.

M.S. Randhawa, 1983; 252, op cit

Implements/Region Unspecified
Land is frequently infested with weeds such as ‘Kunda’ (Saccharum), which if buried will readily spring up, whereas the native plough with its digging action, tears the weed out and brings it to the surface furrow. Turning plough could cover it over and give to it the very bed required for propagating itself. So there would be with a field covered with dub grass (Cynodondactylon) every weed will grown again.
For rice cultivation, nothing but a digging and stirring plough like the native one, would do any good, working as it does, among mud with several inches of water over it.  For breaking up new land the native plough has also advantages and somewhat resembles the tearing action of the ‘steam digger.’

M.S. Randhawa, 1983; 252, ibid

Transference of Implements form one provinces to another/semi arid region
i) Dandrala for breaking crust and seed drills; Dandrala on the bullock drawn rake was one such implement.  On the way from Ferozepur to Ludhiana, some sandy soil was observed on which when rainfall occurs soon after sowing, a crust is very likely to form so that young shoots cannot force their way through it. This is especially the case with barley and rather less with wheat. When it forms, the people habitually resow the crop, as they have no implement corresponding to a harrow. A Bihar indigo planter could break-up this crust the instant it forms using bullock rake or harrows howing spikes some 8″ long and penetrating 2″ into the soil. An implement of this kind, if introduced at Ferozepur, would completely dispense with the necessity of resowing.

ii) A similar instance is that of a seed-drill for ‘dry’ (un irrigated) cultivation. In the northern a Telegu portion of Madras such a drill is used but not in the Southern or Tamil portion where grain is sown broadcast on ‘dry’ land.
The Traditional Agricultural System of Kakching in South East Manipur with Special Emphasis on its Social Management.
Paper presented at the Workshop on Traditional Technologies in Indian Agriculture at Nistads, New Delhi) March 1989, pp.1-6, Author not known, accessed through Navjoit Singh, NISTAD.

Implements/Sub-Humid Region
The traditional agricultural implements are the following:
i) LANGOL (PLOUGH)

It has three parts

a) Potpu (Yoku)

b) Yotchei and

c) Longkhum (Plough Sheia)

Potpu is a bamboo frame for tying the two animals at the two ends.  Yotchei is a wooden frame connecting the potpu and the plough.  The size of both potu and yotchei is to e fixed according to the size of the axes which will draw it. But the general length of a potpu is from 6-6.5 ft. and that of a Yotchei is 9-9.5 ft.

ii) KANGKOT

It is a wooden sledge drawn by a buffalo and used for the transportation of seed corn, crops, etc.

iii) UKAI – (Harrow)

It has four types:

a) Tumbu: it is used for pressing the clod

b) Samjet Ukai: for harrowing over grown up plants, giving them strength, and also killing weeds.

c) Leikot Ukai: for leveling the ground, and

d) Wachet Ukai: it is also used for breaking plants before transplantation

iv) YOPAK (Spade made of Kakohing Yot)

It is known as Meitoi Yot. It is smaller in size than the spade now in use.

v) THRESHING SPOON (Plough made of thok)

This spoon is like wooden implement and is still used for pushing up the crop during harvesting.  It is about 4 ft. long.

a) Wooden Thresher: it consists of one handle and three (sometimes four) fingers.

b) Thangsand: this longda is used for cutting weeds and also needed for repairing field ridges.

c) Hi (Boat): Wooden boats are used for transportation of crops.

d) Thumuk (Bamboo basket) Thumuks are used for weighing and transportation of crops.

Krsi Parasara in ‘Agriculture in Ancient India’ Ed. S.P. Raychudhuri, 1964), Chap.iii, pp.34-42.

Implements/Region Unspecified (p.35)
There were plough shares consisting of a pointed piece of flat iron, one and a half inches wide and a quarter inch thick, side by side with broad and lance-shaped spares. But there is enough scientific reason for the choice of the former, for soils where the latter would be out of place.

Another example of adaptability to conditions is found in the implement called ‘Moi,’ Sanskrit ‘madi,’ which has been wrongly rendered in English as a ladder.  The ordinary form consisting of a pair of half bamboo with stays to keep the pieces parallel and a part may be used as a ladder, but is in reality a leveler. In many places the ‘Moi’ is a piece of timber of rectangular section, and quite suitable for soft loamy soils. For the uplands of Bankura, the soil of which is gravelly and contains pieces of quartz, the ‘Moi’ is made of pair of planks inclined upwards towards each other and kept in position by a few ties. This levels the ploughed soil and collects the stones which come up between the planks.
The chapter also discusses the various types of implements existing during that time and their adaptability to the soil, season and manure. The two texts mentioned therein are Satapatha, Brahman, and Kasyapa’s ‘A Treatise on Agriculture.’  There about twenty seven practices regarding tillage, timing of tilling the land and tillage implements mentioned, in the chapter –ed).

Dinesh, Garg and Ram Krishna

Study of People’s Knowledge about Local Vegetation and Agricultural Implements, study undertaken under the guidance of Prof. Anil K. Gupta, IIM, Ahmedabad on voluntary basis in terms break during post graduate programme, December, 1987, pp.1-20.

Implements-Design/Arid Region (pp.13-14).

Variation in deshi plough was also reported by villagers of Dhar and Bagrundha in District Udaipur.  The length of plough shoe (the part that goes into the soil) depended upon the draft capacity of the bullocks. The places where the bullocks are stronger and the layer f the soil is thicker shoe length is more than otherwise.
The shoe in the deshi plough is the part that penetrates the soil with share and backs the share. Previously this part used to be made with babool, and other parts of plough were made of other types wood. With the passage of time availability of babool, especially small pieces which can be used for making ‘shoe’ have reduced. This gave rise to search for alternatives. Presently this part is being made of ‘Dhawara’ although scarce, it is available in small pieces. As Dhawara is softer than babool, this part is now made wider so that the soil does not wear the main wood (babool) out. This shoe can be easily changed.

The sickles are hand tools used to harvest standing crop. The locally available sickles can be classified into two areas viz., impact sickles and friction sickles.  These two are used not in isolation but in combination.

Standing crops like sugarcane, pearl millet and corn have thick strong stems which need to be cut by impact sickle.  It has three fourth circular shape instead of semi-circular.  It helps in pulling the stem with the impact and prevents it from going out of the sickle knife.  Cereals like wheat have weaker stems. Moreover a number of plants are harvested in one cut.  The sickle to be used here needs to have a round cutting edge as in the case with second type of sickle.

Shih Sheng-Han, 1963 50-52, op cit
Seed Treatment/Region Unspecified
i) In China, to plant melons, wash the seeds with water, mix it with table salt.  Slice off, the top most layer of dry soil with shovel.

ii) Onion seeds being angular are not easy to sow evenly.  Mixing with millet is a good remedy. But the millet must be roasted before mixing or else it will come out as weeds among the onions.  This was practiced in the 6th century in China.

Anil K. Gupta, 1985; 10, op cit

Seed Treatment/Arid Region
Covering the seed of tobacco at the time of seeding is practiced in Andhra Pradesh.

Wolfram Zehrer, 1987; 5, op cit

Seed Treatment/Semi-Arid Region
In Bangladesh, sprouting of water melons seeds could be hastened by (a) burying the seeds in cow dung heaps; or (b) burying in earthenware chula; or (c) soaking and packing the seeds in lungi.

Richard and Johnny, 1980; 348, op cit
Seed Treatment/Sub-Humid Region
Rice farmers in east of Sierra Leone also make use of ‘alternate’ planting.  To sample quality of different seed types many farm huts are surrounded by little quality experiments of this sort.  There are designed to determine the germination potential of various batches of seed before they are planted on an extensive scale. (Germination tests on banana leaves were reported in Bangladesh also ed).

Women and Homestead Studies, BARI, Bangladesh, 1987; 1-3, op cit

Seed Treatment/Humid Region
i) Vegetable seeds are stored after sun drying directly in earthern pots, (Selina, Rangpur, Usha, Rajashahi) wrapped in used cloth.  This method is for collection and preservation of seeds in Bangladesh.

ii) Tomato seeds are preserved in mud balls and cauliflower seeds in polythene bags. Amarnthas, chilli, sweet gourd seeds are wrapped in paper and the stored in tin cans. Seeds of watermelon, cucumber, brinjal, bitter gourd, etc., are dried in sun without washing and later mixed with ash for storage inside the walls of the room.
iii) In some cases, seeds are stored without extracting them from ripe fruits (brinjal, lady fingers, ribbed and sweet gourds).  Some farmers keep disease and insect free large brinjal of first bearing for seeds. IN case of spices they are stored underground in heap (ginger, turmeric, rhizomes).  This is a widespread practice in Indian tribal regions too. Ed.).

iv) Large dry seeds are preferred for raising seedlings.

v) In homestead with sandy sil, ruit seedlings are raised in medium sized earthern pots and the planted with the pots making a hole at the bottom. Seedlings of local fruits (mango, Guava) are raised by keeping the seeds in a big pit filled up with manure and water supply at one day intervals.

vi) Seeds of bottle gourd, cucumber, country bean, ash gourd are sown directly in the pits for raising seedlings.

vii) Chilli seedling are raised in seed bed and then transplanted in the field. To raise the seedling of mango and ponmelo, sowing the selected variety of seeds in homestead.  Mulching with the leaves and regular water supply ensure the emergence the seedlings.

Harbans Mukhia, 1989; 4, op cit

Seed Treatment/Region Unspecified
The ‘ARTHSASTRA’ suggests the use of a mixture of honey, clarified butter, the fat of hogs and cow dung for plastering the cut-end of the seeds of sugarcane and ‘the like.’  The seeds of bulbous roots were to be plastered with honey and clarified butter; cotton seeds were to be treated to cow dung and manure of bones and cow dung was to be given to trees. The sprouts were to be manured with a fresh haul of minute fishes and irrigated with the milk of ‘SNUHI’ (Euphorbia antiguorum). Recommendation for similar treatment of seeds continued to be made in the centuries following the Arthasastra.

Katin Srimongol, 1982, 19, op cit
Seed Treatment/Semi-Arid Region

During the cool season when the rainfall is unusual, farmers wash garlic plant 
after rainfall by pouring irrigation water over them.

Girija Prasanna Majumdar, 1927; 43, op cit

Seed Treatment/Region Unspecified
To ensure inflorescence the seed before sowing should be treated as follows: The seeds should be taken up in a palm greased with ghee and thrown in milk; on the day following the seed should be taken out of the milk with greased finger and the mass separated into single seeds.  This process is repeated on 10 successive days.  Then the seeds are to be carefully rubbed with cow dung and afterwards steamed in a vessel containing the flesh of hogs or deer. Then the seeds are to be sown with flesh, with the fat of the hogs added in a soil previously prepared by being sown with sesame and dug up or trodden down and the sprinkled daily with water mixed with kshira.

Girija Prasanna Majummdar, 1927; 44, ibid

Seed Treatment/Region Unspecified
To ensure the growth of Ballaris (i.e. sprouting and the growth of luxuriant stem and foliage) Varahamihra directs – the seeds should be properly soaked in an infusion of powdered paddy, ‘MASHA’ (Bean), sesame and barley mixed with decomposing flesh and then steamed with Haridra (Turmeric). This process will succeed even with the Tintidi (Tamrindus Indica).
For the Kapittha (Feronia elephantum) the seeds should be soaked for about 2 minutes in a decoction of eight roots; ‘Asphota’ (Jasmine) ‘Amalaki’ (Phyllan thus embellicus) ‘Dhaba’ (Grislea Mentosa) ‘VASIKA’ (Justice-Graderussa), ‘VETULA’ (Calamustung), ‘SURYYAVALLI’ (Gynan-dropispentaphyla), ‘Shyama’ (Ethites Frutescens) and ‘ATIMUKTAKA’ (Aganosma caryophyellata) boiled in milk. The seeds then should be dried in the sun. This process should be repeated for 30 days. A circular hole should be dug in the ground, a cubit in diameter and 2 cubits deep. This should be filled with the milky decoction. When the hole dries up, it should be burnt with fire and then pasted over with ashes mixed with ghee and honey. Three inches of soil should now e thrown in then the powder of bean, sesame and barley then, again three inches of soil.

Finally washing of fish should be sprinkled. The mud is beaten to a thick consistency. Then the seed previously prepared should be placed in the hole under three inches of the soil and fish washings (with fish) poured. This will lead to luxuriant ramification and foliage.

Walker in Dharampal, 1983; 237-238, op cit

Seed Treatment/Region Unspecified
It is the practice in many parts of India, to sow different species of seeds in the same field.  The practice has been censured, but it is probably done for the same reason that our farmers sow rye-grass and clover with wheat, barley or oats; tares with rye; beans and peas; vetches and corn, etc.

It has been found by experience that these crops not only thrive in the same field; but improve each other.  Rye and oats or instance, serve to support the weak creeping bares, and add besides to the bulk of the crop by growing through the inter stices.  Clover and rye grass are sheltered by the corn. This analogy will apply to the husbandry of India. These similar experiments may be carried further, where the climate and oil are superior. In India different kinds of seeds hen sown in the same field are kept separate by the drill, or they are mixed together and sown broadcast.
Majumdar and Bannerji, 1960; 14, op cit 

Seed Treatment/Region Unspecified
All seeds must be collected in Magha or Phalguna. After drying then in the sun, they should be kept in small bundles after separating the husk. Seeds of different classes must never be mixed up, and the grass particles should be carefully thrown away; the mixed seeds yield a poor harvest, and grass particles in them result in growth detrimental to paddy.

Girija Prasanna Mujumdar, 1935; 14, op cit

Seed Treatment/Region Unspecified

The seeds of grains are to be exposed to heat for seven nights; the seeds of Kosi (such as mudga, masha, etc.) are treated similarly for three nights.
Department of Agriculture Extension, Bangladesh, 1986; 2, op cit

Seed Treatment/Humid Region
A longitudinal section after Amavasya (dar phase of moon) for Bhadra or Ashvin in jack fruit help in bearing of fruits.

Dr. P.M. Mane, 1989; 1, op cit
Seed Preservation/Semi-arid Region
A few farmers practiced the hanging of some of the matured fruit vegetables in dry form either in house or in shade. These mainly include lady’s finger, brinjal, pumpkin, etc. In case of some of the grain crops like maize and sorghum, earheads are stored by having selection in the fields. Care is taken to select good, disease free and bolder fruits/seeds. Care is also taken to maintain and preserve the germination points of the seed material stored.  (This is a widely practiced strategy in tribal region, Gupta, 1983, ed).

P.M. Mane, 1989; 2, ibid
Seed Storage/Semi-Arid Region
In storage of separated seed material there is a practice of mixing ash, leaves of the neem, covering the seeds with soil, etc.  The logic behind such type of treatments is to preserve the seed material and protect it from insect damage during shortage.

Gupta and Saha, 1989; 15, op cit

Agronomic Experiment/Semi-Arid Region
i) One farmer soaked wheat seeds with water for about 12 hours before sowing in the field (usar soil).  His field had less moisture and the farmer faced the problem of germination many times.  But soaking the seeds gave a good germination. (Village: Sarya Bagaha, Farmer; Rampinohi).

ii) The growth of dhaincha on the plots where broadcasting of seeds was followed by a planking (‘pata’) was better than the crop without post sowing planking. (Village: Isoulibhari, Farmer; Chowdhry).

Robert Rhoades, 1985; 43, ibid

Similarities of Practices/Sub-Humid Region
Himalayan potato agriculture resembles in many respects the complexity found in Andes. This is reflected not only in traditional agronomy and the wide range of varieties grown but a rich folk taxonomy (see Brush, et al 1980). Maintenance of diversity of traditional germ plasm is a central feature of the Himalayan system, as it is in the Andes. The Himalayan system is a matured potato culture and must be understood as such if it is to be improved.

Agronomic practices encountered are based on long-term adaptions and parallel found in other mountainous areas, especially the Andes. Use of small seed, planting in different zones, staggering planting dates to spread risks, seed exchange through barter system, and manipulation of many varieties for different purposes are but a few examples. Each practices may be considered ‘poor technology’ if understood outside the context in which they function.  The fact that these practices occur independently in widespread world areas in response to similar conditions suggests that they are rational.
The varieties found in Morang and Ilam District may be similar to many of these varieties are the same discussed in great deal by Pushkarnath (1964) in his potato in India. Pushkarnath gathered 40 synonyms of the variety Phulwa and 49 names of Darjeeling red round.

Women and Hmestead Studies, BARI, Bangladesh, 1987; 4, op cit
Manure/Humid Region
Cow, goat dung poultry, pigeon droppings and leaves are used as manure in Bangladesh.  Reports indicate that doses of Urea, Triple Super Phosphate, Muriate of Phosphate are manures are that applied for cultivation of cauliflower onion, brinjal spinach but urea is not applied at all in tomato and radish. This is because it favours rotening of tomato and reduces their taste in some cases. Vegetable are grown exclusively on manure. Some time vegetables are rotated with spices like ginger and turmeric.  (The farmers sheep in the fallow land overnight in many parts of India.  In fact the income from penning was found to be. These times move in Maharashtra than the income from wool, Gupta, 1983, ed).

Phalaraksh Kanok and Others

A study on Relationship between Plant and Animal Focusing on Animal Manure and Crop Residue

Eco. Env-P03, 1984, pp.30
Manure/Sub-Humid Region (p.23)
i) In N-W Thailand, animal manure helps to improve soil fertility when level of soil surface by taking soil at high area to put on the low area after which the animal manure is added into the soil surface.

ii) The farmers also believe that if the sun rises early, there is going to be good sunshine throughout the day, there will be steady rainfall in the coming rainy season.  However, if the sun rises late but there is good sunshine throughout the day, rainfall will come late but in adequate amount.

iii) Animal manure is applied to cassava to improve yield, native cow pea, mulberry, chilli and cultivated pasture.

iv) Animal manure, can be used very other year since it maintain soil fertility longer.

v) Fresh manure gives higher yields than dried manure. (Farmers of eastern Uttar Pradesh advocate application of one year old farmyard manure rather than fresh manure.  Pers. Commn. –G.S. Saha).

vi) Native cowpea plants are burnt after harvesting the pod to put for nutrients, back to the soil. Also animals do not consume cowpeas.

Farmers add animals manure to paddy fields between February and May and to vegetable plots after harvesting rice.

Madras Group, PPST, 1986; 10, op cit

Manure/Region Unspecified
i) Planting of 8’ MEE Tree attracts bats.  The dropping of bats would be an important source of fertilizer.

ii) Growth of weeds like Thora, and Ana, Hiriya, Nidikumba and Pila-help in fixing nitrogen, straw from stems of traditional varieties of paddy form a source of fertilizer.

Brihat Samhita,

Sloka 9, Chapter 54

(Quoted in Girija Prasanna Manjumdar’s 1927, pp.255)

Manure/Region Unspecified (p.42)
To promote inflorescence and fructification, a mixture of one adhaka (6 ½ palas) of sesame, two adhakas (128 palas) of excreta of goats or sheep, one prastha (16 palas) of barley powder, one tula (100 palas) of beef, thrown into one drona (256 pals) of water and standing over 7 nights, should be poured round the roots of the plants. The measure is given for one plant. This measure can be used for all kinds of plants.

Krishi Parasara

(Quoted in Girija Prasanna Majumdar’s 1927)

Manure/Region Unspecified
After sunning the manure and grinding them in the month of Magh, one should bury them in the fields in the month of Falgoon and then on the eve of sowing it should be applied to the soil or else the yield of crops will not increase.

Walker, 1797 in Dharampal, 1983; 241-242, op cit

Manure/Region Unspecified
By littering their cattle with straw, they increase the quantity of manure. They collect leaves, and putrescent substances. When they have no means of rotting the straw, they mix it with dry dung, old grass and even branches of trees, which type place in a heap and set fire to. The ashes are then spread on the ground. The slime in the bottoms of tanks is dug up, and considered to be a valuable manure.

Rice lands are always manured to the utmost of the farmer’s ability. They spare no expense in this.  In the Konkan they cover the fields with a thick layer of leaves, brush wood and even hay and set fire to it. Even in Bombay rice fields are manured by using hay and set fire to it. Even in Bombay rice fields are manured by using hay for this purpose. This manure is not got without considerable trouble and expense, and more than this, nothing shows more the care and skill of the cultivator.

M.S. Randhawa, 1983; 313, op cit

Manure/Region Unspecified
In 1889, Voelckar noted that the practice of ‘green manuring was widely practiced in some areas. He states that ‘SAN’ (Crotalaris juncea) is the crop most generally ploughed in ‘INDIGO’ is another; mustard is occasionally used and frequently on rice fields, the weeds are allowed to grow which in turn acts as Manure.

In Lohardaga, the favourite green crop is ‘SAWAN’ a wild form of Panicummiliaceum it is often grown with rice and after rice has been harvested, the green crop is turned in the soil and buried.

Green Manuring is well understood in some parts for example Gujarat (Bombay Presidency). It is also practiced in Hoshiarpur (Punjab), Burdwan, Hooghly, Chota Nagpur, Poona, and parts of Khandalash. San ploughed in as a green crop in preparation for sugarcane, is the usual form of green manuring. (Green leaves of Moong are considered as good source of organic manure. Pers. Commn. – G.S. Saha).

A large part of Madras, the spreading of wild shrub such as wild indigo (Wrightia tinctoriao), ‘Madar’ (Calotropisgigantea) ‘Avarai’ (Cassiaauriculata), ‘Kolinji’ (Tephrosia purpureaI), ‘Convolulus’ and the sheets and leaves of ‘Pongamia Pinnaja’ and other trees is much used on ‘wet’ lands principally on rice fields.

The shrubs and leaves are spread green on the fields and then trodden in by feet. At Hospet which is served by a canal, led by a weir or ancient from the river Tungabhadra, where the cultivation is exceptionally good, green manuring being carried out by growing trees that are grown around every field and along the banks of the water channel and defoiliated once in three years; the twigs and leaves are spread on the land where rice is sown; canal water is let in and the twigs are trodden into the soil with feet. About 8 days later, rice is sown broadcast on the top.

The practice of putting twigs and leaves on rice fields is largely adopted in Tirunelveli. Branch and leaves are used as manure near Bangalore in April and at the end of Monsoon. At Mahim, the leaves of sugarcane are spread on the ginger-beds to act as manure; leaves are also put round the plantation.

Majumdar, G.P.

Upavana-Vinoda

(A Sanskrit Treatise on Arobori-Horticulture-Indian Positive Science Series-1, 1935, IRI, Calcutta also quoted in Agriculture in Ancient India,’ ed. S.P. Ray Chaudhuri, Chapt.IV, p.43-58).

Manure/Region Unspecified (pp.49-52)

If one applies powdered oil cakes of white mustard or sesamum at the root of Kharijjura, Vilva, and Lakuca trees; and the mango tree grows if it is watered in which husks are soaked; Airavata and Nichulapatra grow by simple watering, but they grow if watered with flesh and paddy washings.
(There are 64 such practices mentioned in the monograph mentioned above)

Surapala

Vrksayurveda

(Quoted in ‘Agriculture in Ancient India’ S.P. Ray Chaudhari, 1964; Chap.iv, pp.43-58)

Manure/Region Unspecified (pp.52-55)
An interesting account of the preparation of different kinds of manures which should be applied to various crops, trees and plants:

i) For blossoming of Jati and Mallika species of Jasmine fragrant water is beneficial and for that of Jati which is always in flowers, the flesh of a tortoise is recommended.

(There are 41 such practices mentioned in the above chapter of the monograph.  The chapter also mentions the various dimensions of manures and manuring viz a) various types of animal excreta, b) plant extract, c) animal, plant products/parts, fish washing bones, etc., d) minerals/fumigants and its mode of applications, viz., applications to the soil, fumigation, plastering different stages of crop/tree, etc.).

Chakrapani Misra

Visva Vallava

(Quoted in ‘Agriculture in Ancient India,’ S.P. Ray Chaudhari); 1964, Chap.43-58

Manure/Region Unspecified (pp.55-58)
i) Watering with carrion broth is always good for the blossoming of all trees and particularly of the pomegranates. Its fumigation too produces quick and large fruit.

(There are 42 such practices mentioned in the above chapter).

S.P. Gupta, 1980; 16, op cit
Manure/Semi-Arid
Farmers stated that after cultivating Moon (Green pulse) and black gram (urad), the farmer breaks the pods and spreads the shell/skins it on the field as green manure (Farmer: Vijay Bhadhur of Ahamoliya Village).

P.M. Mane, 1989; 3-4, op cit

Manure/Semi-Arid Region
i) Use of castor seed cake mostly by mixing it with urea is also a practice followed by few farmers.  It is a typical example of traditional/existing knowledge having scientific basis. The simple reason for this is to make the process of releasing nitrogen from urea slow. In fact all types of cakes of edible as well as non-edible oil seeds like groundnut, castor, neem, etc. can be used for coating. It helps slow release of nitrogen and constant supply throughout the growth stages of the crop/s.  Another important simultaneous effect can also be underline. For instance cakes of non-edible oil seeds like neem, castor, karanj, etc. are also used/applied in the soil. They act as repellant for some of the soil borne insects like white grub and termites.
ii) Skeleton of fish species like Bombay duck (dry left out portion) mostly used in the crushed form in the fields where crops like chillies are grown. This is a traditional operation equivalent to the practice of using fishmeal for some of the commercial horticultural cum plantation crops even in progressive/intensive agricultural areas.

Gupta and Saha, 1989; 21, op cit

Fertilizer Use/Semi-arid Region
Farmers hypothesis observed in Faizabad District, UP, Eastern India.

i) The application of potassic fertilizer to watermelon increases the sweetness of the fruits.  (Village: Isoulibhari, Farmer; Ramnarayan Misra)

ii) Use of moong plants as a green manure crop after picking up the pods is very good for the soil. It adds nitrogen to the soil.  The symptoms of ‘khaira’ are not found in the rice plants if grown after adding moon leaves (Village: Isoulibhari, Farmer: Jagprasad Yadav).

iii) The benefit obtained by using green moong leaves is that it is not only provides nitrogen to the soil but also lessens the requirements of phosphate by the plant. The explanation behind this is that these leaves increase the availability of phosphorus to the plant. (Village: Isoulibhari, Farmer: Balkrishan Maurya).
iv) The leaves of ‘chul’ plant is used as organic manure. The broad leaves are allowed to decompose with the cow dung in a pit. Thereafter it is applied to the field. (Village: Isoulibhari, Farmer: Santkumar Yadav).

v) Roosha plants are very good as organic manure. In the old days it was found to be widely used however, people started cutting all the plants for various uses. (Village: Isoulibhari, Farmer Santkuarm Yadav).

Mulching/Semi-arid Region
i) The sweet potato plants are covered by leavers of roosh plant after sowing to protect them from rain. These are later on used as organic manure (village: Saraya Bagha, Farmer; Ramawadh Yadva).

ii) Weed flora is not removed by the farmers. There are used as fodder and for medicinal purposes. A separate note on ‘weeds as medicines in under preparation. They used as feed to their cattle.

Richard Kurin, 1983; 287, op cit

Weed Control/Semi-arid Region
Farmers of Chakpuri village in Punjab (Pakistan) note the condition of trees and bush that surround the field to ascertain the types of weeds that may sprout within a cropped plot of land.  Farmers observe how crops are either adversely or beneficially affected by cold and hot weather dry spells, rain by different types of soil and fertilizers.

Hill and Ramsay

Weeds as an Indicator of Soil Conditions

(Reprinted from the MacDonald  Journal 1977), Canada, pp.1-4

Weed Control/Region Unspecified (pp.1-2)
i) In 50 Ad the great Roman scholar observed that land supporting wild plums, elder oak, and thumblerry was favourable for wheat production. North American immigrant chose land for their farm according to the vegetation it supported. They recognized that white pine-Norway Pine-Jack pine communities were characteristic of sandy soils of little agricultural value, whereas forests of birch beech, maple or hemlock indicated more fertile soils.

ii) Tall-grass prairie are suitable for orchard, cereals hay and fodder crops whereas bunch grass regions are more suitable for wheat and grass production.

Paul  Richards, 1986; 97, op cit

Weed Control/Semi-Arid Region
The ethno-ecology of weeds of upland rice in Mogbuama reflects the importance of the contrast between the river-terrace and granite zones. Nearly every farmer asserted that tumu soils were more difficult to weed than kotu soils. The main explanations given were that beds were less firmly rooted I gravelly and stony soils and then that the greater moisture-retentiveness of salty soils encouraged weed germination.
M.S. Randhawa, 1983; 313, op cit
Weed Control/Semi-Arid
A shrub named ‘Adhatoda Vasica’ in Suni Valley (Punjab) act as a weed exterminator, the natives spread it when green on their rice fields and it is said to kill the weeds in 24 hours.

R.H. Richharia, 1986; 71, ibid

Weed Control/Region Unspecified

Rice farmers, particularly in hilly tracts, maintain a larger number of rice varieties with purple leaf-blades which are utilised to eradicate wild rice from their rice fields, as the latter with green leaves plants are easily distinguished from the former with coloured leaf-blades at the seedlings stage.

Department of Agriculture Extension, Bangladesh, 1986; 1-2, op cit

Weed Control/Humid Region
i) Laddering practiced in Boro field after one and half month’s of transplanting to control weeds and pest.

ii) Pankling and laddering in wheat after 15-20 days effectively control weeds.

iii) Farmers irrigate the potato crop when the leaves turn black (Thulsa).  The water reduces the effect of cold/fod (village: Isoulibhari; Farmer: Hanuman. Ed).
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