
2. Ancient agricultural practices 

Traditional farming practices in India 

Soil Classification 

In ancient times geographical distribution by Surapala was jangala (arid), anupa 

(marshy) and samanya (ordinary). It is further divided by colour into black, white, pale, dark, 

red and yellow by taste into sweet, sour, salty, pungent, bitter and astringent. Samanya land 

was suitable for all kinds of trees. Rig-veda identified productive and non-productive soils. 

There were 12 classification based on soil fertility, irrigation and physical characteristics. 

These soil classifications are as follows : 

1. Urvara (fertile) 

2. Ushara (barren) 

3. Maru (desert) 

4. Aprahata (fallow) 

5. Shadvala (grassy) 

6. Pankikala (muddy) 

7. Jalaprayah (water) 

8. Kachchaha (land contiguous to water) 

9. Sharkara (full of pebbles) 

10. Sharkaravari (sandy) 

11. Nadimatruka (land water from river) 

12. Devamatruka (rainfed) 

 

Another classification based on crops suitable 

a. Vrdiheyam (rice (rainfed) / corn) 

b. Shaleyam (kamala (wet) rice) 

c. Tilyam (sesamum) 

d. Mashyam (blackgram) 

e. Maudginam (mung bean) 

Sangam, Tamil literature classified soils as mullai (forest), Kuringi (hills), marudham 

(cultivable) and neithal (coastal). 

 

 

 



Maintenance of soil productivity 

Traditional soil management practices are the product of centuries of accumulated 

knowledge, experience and wisdom refined and perpetuated over generations. These practices 

were evolved within the framework of local technical possibilities. They enlivened the soil, 

strengthened the natural resources diversify and maintained the production levels in 

accordance with the carrying capacity of agro-ecosystem without damaging it. Ancient 

farmers mostly relied on crop residues, manures, legumes and neem for enriching soil 

fertility. In Kirishi - parashara, it is stated that crops grown without manure will not give 

yield and stressed the importance of manures. He also recommended compost preparation 

from cow dung. The dried, powdered cow dung is placed in pit for decomposition where 

weed seeds are destroyed. The time duration for composting is two weeks. Kautilya 

mentioned the use of cowdung, animal bones, fishes, milk as manure. Surapala describes the 

ancient practice of preparing liquid manure (kunapa) prepared by boiling a mixture of animal 

excreta, bone marrow, flesh, dead fish in an iron pot and then add it to sesame oil cake, honey 

and ghee. This is clearly evident that present day Panchakavya is prepared in the same way 

and used in all crops. 

 

Liquid manure (Kunapa) : Preparation of kunapa involves boiling flesh, fat, and 

marrow  of animals such as pig, fish, sheep or goats in water, placing it in earthen pot, 

and adding milk, powders of sesame oil cake, black gram boiled in honey, decoction of 

pulses, ghee and hot water. There is no fixed proportion of ingredients. The pot is put 

in a warm place for two weeks. This fermented liquid manure is called kunapa. 

Green manures : 

In Rajasthan : Prosopis cineraria - brings up moisture and nutrients from the underground and 

leaves used as green manure. 

In Tamil Nadu : Calotropis gigantiea, Mortinda tinctoria Theprosia purpurea, Jatropha, 

Ipomoea Adathoda 

In North India : A traditional weed Kochia indica used as green manure. Ancient farmers 

adopted crop rotation and inter cropping to restore soil fertility. Mixed or inter cropping with 

legumes in cereal and oil seed cultivation were widely practices. All these practices adopted 

in ancient time are now being recommended today under organic farming concept. 

 

 



Water harvesting and irrigation developments during different periods – water storage 

– distribution and relevance to modern agriculture. 

The need for continuous supply of water for irrigation whether from canal, well, pond 

or lake is realized as the most important for agriculture in ancient period. The different 

irrigation principles adopted in ancient period are : 

 Construction of large mud embankment on a stone foundation for diverting flood 

water. 

 Building of small tanks. 

 Severe penalty was imposed when water is let out other than sluice gate. 

 Extensive tank irrigation systems were adopted in Sri Lanka and later in South India. 

In Sri Lanka ancient kings practiced that not even a drop of rainfall should go to sea 

without benefiting man. 

 The topography of Telengana region of Andhra Pradesh and Karnataka is ideally 

suited for the construction of tanks. A special feature of tanks in Telengana tank 

construction in series, by bunding the same valley at several points and surplus water 

from lower elevation and so on. Even now the tanks constructed by chola king in the 

same way exist today in Tamil Nadu. 

 It is also suggested that preference of the use of water should be in the order of food 

crop, vegetables and flowers. 

 

Table 1: History of irrigation development in India 

SN Period Irrigation development 

1. Ancient Period 2500 - 1000 BC People settled near the banks of river / tanks for the 

purpose of getting water for drinking and irrigation. 

2. Chalcolithic 3000 - 1700 BC Practice of irrigation to crops was evolved. 

3. Vedic period 1500 - 1600 BC People employed craftsman to dig channels from rivers 

to their fields. Well irrigation through kuccha and 

puccha wells and were practiced 

4. Pandyas / Cholal 

chera‟s Period 

(1st Century 300 AD) Irrigated rice cultivation started during this period. 

Dams and Tanks were constructed for irrigation. 

5. Medieval period (1200 -1700 

AD) 

Irrigated agriculture was developed during Mogul 

period. Canals, Dams and Tanks were constructed 

(e.g.) 

1. Construction of western yamuna canal 

2. Constructions of Anantaraja sagar. 

 

 

 



Methods of conserving rain water 

 In ancient days itself, people, especially Indians, know the methods of conservation of 

rain water. There are evidences that, even during Harappan period, there was very good 

system of water management as could be seen in the latest excavation at Dholavira in 

Kachch. Rain water harvesting structures in the low rainfall areas of Rajasthan, harvesting 

springs in hilly areas and mountainous region and percolation ponds and tanks in southern 

India. In Tamil Nadu, the ancient people stored rainwater in public, placed separately one for 

drinking purposes and another for bathing and other domestic purposses and called them as 

Ooranies. The various methods of rainwater harvesting are classified below under two 

category, Traditional and Modern methods. Traditional rainwater harvesting, which is still 

prevalent in rural areas, was done in surface storage bodies like lakes, ponds, irrigation tanks, 

temple tanks etc. In urban areas, due to shrinking of open spaces, rainwater will have to 

necessarily be harvested as ground water, Hence harvesting in such places will depend very 

much on the nature of the soil viz., clayey, sandy etc. The below listed are the various kinds 

of traditional rainwater harvesting methods. The Modern methods of rainwater harvesting are 

categorised under two, they are Artifical Recharging and Rain Water Harvesting. The former 

is classified into Absorption Pit Method, Absorption Well Method, Well cum Bore Method 

and Recharge trench cum injection well. The later is categorised into Individual Houses and 

Grouped Houses which are further classified into Percolation Pit Method, Bore Well with 

Settlement Tank, Open Well Method with filter bed Sump and percolation Pit with Bore 

Method. 

Bamboo method of rainwater harvesting 

 In Meghalaya, an indegenious system of tapping of stream and springwater by using 

bamboo pipes to irrigate plantations is widely prevalent. It is so perfected that about 18-20 

litres of water entering the bamboo pipe system per minute gets transported over several 

hundred metres and finally gets reduced to 20-80 drops per minute at the site of the plant.  

 

Kunds of Thar Desert 

In the sandier tracts, the villagers of the Thar Desert had evolved an indegenious 

system of rainwater harvesting known as kunds or kundis. Kund. Usually constructed with 

local materials or cement, kunds were more prevalent in the western arid regions of 

Rajasthan, and in areas where the limited groundwater available is moderate to highly saline. 

Groundwater in Barmer, for instance, in nearly 76 per cent of the district‟s area, has total 



dissolved salts (TDS) ranging from 1,500-10,000 parts per million (ppm). Under such 

conditions, kunds provide convenient, clean and sweetwater for drinking.  

Traditional Rain water harvesting 

The traditional rainwater harvesting methods in North India is surface water 

harvesting methods are viz., Tanka, Nada, Nadi, Talai, Talab, Khadin Sar, Sagar and Samend.  

Tanka: It is constructed of on farm, country yard and fort. The shape is normally circular / 

square. Dimension is 2 m dia. 3 m deep capacity 10000 lit  

Talai: Similar to Tanka, still deeper (2-3cm depth). Special attention paid for selection of 

location such that there is adequate flow of rain water into Talai 

Nada: In this method, low lying areas in between hillocks is excavated as pit and provided 

embankment to arrest rain water from these hillocks.  

Nadi: Compared to Nada. the Nadi is bigger in size. A village or group of Villages uses the 

run off water collected in the Nadi.  

Talab: It is relatively shallow and spread over to more area compared to Nadi. It is generally 

constructed in rangeland. The catchment area of Talab is 480 ha., can lost for many years. 

Khadin: Accumulation of run off water in between hillocks is known as Khadin. Khadin 

means cultivation crops. The khadin water is generally used for crop cultivation and animals. 

Sar, Sagar and Samand: It is used to harvest rainwater for irrigation purpose. Even today 

this structure provides excellent source of reservoir and also tourist spot. 

 

Weather forcasting 

Astronomy – Prediction of rains:  

PARASHARA, VARAHAMIHARA PANCHANG 

Modern scientific knowledge of methods of weather forecasting have originated 

recently. But ancient indigenous knowledge in unique to our country. Indian had glorious 

scientific and technological tradition in the past. A scientific study of meteorology was made 

by our ancient astronomers and astrologers. Even today, it is common that village astrologers 

(pandits) are right in surprisingly high percentage of their weather predications. Observation 

coupled with experience over centuries enhanced to develop meteorology. 

 

 

 

 



The ancient / indigenous method of weather forecast may be broadly classified into 

two categories. 

1. Observational method  

• Atmospheric changes  

• Bio-indicators  

• Chemical changes  

• Physical changes  

• Cloud forms and other sky features  

 

2. Theoretical methods ( or) Astrological factors ( or) planetary factors  

• Computation of planetary positions and conjunctions of planets and stars  

• Study of solar ingress and particular date of months  

• Study of Nakshatra Chakras  

• Study of Nadi Chakras  

• Dashatapa Siddhanta  

 

Almanacs in Indian astronomy and astrology ( Panchangs) 

According to the Encyclopedia Britannica ( 1969), “ an almanac is a books or table 

containing a calendar of the days, weeks and months of the year, a register of ecclesiastical 

festivals and saint‟s day and a record of various astronomical phenomena, often with weather 

prognostications and seasonal suggestions for countrymen”. 

In India, the classical Hindu almanac is known as „Panchang‟. This book published 

yearly, and is the basic book of the people all over India. For astrologers, it is one daily basis 

and is extensively used by the people all over India. For astrologers, it is one of the basic 

books for making astrological calculators, casting horoscopes, and for making predictions. 

For farmers, it is an astrological guide to start any farming activity. 

The word „panchang‟ has it‟s roots in two Sanskrit words, viz., „panch‟ and „ang‟, 

which means „five‟ and „body part/limb‟ respectively. These parts are 

1. Tithi (or) Lunarday – Total of thirty tithes in a lunar month, fifteen in each fortnight.  

2. Vara or week day – seven varas, (Monday-

Sunday) 

3. Nakshatra ( or) asterism ( or) constellation – Total of twenty seven nakshtras named 

according to the yagataras (or) identifying stars of each of the twenty seven equal 

parts of the ecliptic ( or) solar path.  

4. Yoga ( or) time during which the joint motion of the sun and the moon covers the 

space of the nakshatra ( there are twenty seven yogas).  

5. Karana (or) half of a lunar day (or) half – tithi.  

 



The other items considered for astrological prediction are 

 

1. Rashi ( or) twelve equal parts of the Zodic belt, hence twelve rashis  

2. Planets  

3. Solar months and solar year  

4. Lunar months and lunar year  

5. Era  

 

Theoretical basis of weather forecasting in ancient literature and panchangs 

According to varahamihira and other scholars, the formation of clouds (or) 

garbhadharana takes place 195 days before their birth ( or) delivery (or) garbhaprasava. 

During his period clouds were grouped as Abartak ( Avartak), Sambartak ( Samvartak), 

Pushkara and Drona. It abartak is dominating one year, rain will be received in certain 

places in that year; if sambartak, rain will be received in all of the country; if pushkara, the 

quantity of will be very less; and if drona, that year will receive abundant rain water. 

It is also true even today, the cloud classification indicates Cirrus, Cirrostratus, Cirro 

Cumulus, Altostratus, Altocumulus, Stratocumulus, Stratus, Nimbo Stratus, Cumulus and 

Cumulonimbus. Among this Nimbostratus and Cumulonimbus gives rainfall to the earth. 

According to the ruling planet of a year, overall rainfall of that particular year should 

be anticipated as follows: 

S.No. Ruling planet Rainfall 

1. Sun Moderate 

2. Moon Very heavy 

3. Mars Scanty 

4. Mercury Good 

5. Jupiter Very good 

6. Venus Good 

7. Saturn Very low ( Stormy wind) 

 

For predicting the monsoon and its subsequent effects on weather, all panchang 

makers consider three different Nadi Siddhantas (Capsular theories) commonly known as 

Nadi charkas. These are : 

1. Dwinadi charks  

2. Trinadi charks  

3. Saptanadi charks  

 

 

 

 



Table 2:Arrangement of nakshatras in Saptanadis and its associated effect on 

weather 

Seven nadis Effect on weather 

Chanda Bright sunshine, no rainfall 

Vata Sunshine and wind, normal rainfall 

Vanhi Strong hot wind ( Westerlies) 

Soumya Normal rainfall 

Meera Very good rainfall 

Jala Abundant rainfall 

Amrita Heavy to very heavy rainfall causing flood 

 

Prediction analysis and discussion 

The analysis indicates that rainfall predictions made in panchangas based on ancient 

astrological theories are, on an average, better than and in some cases at par with the 

predictions made by Govt. meteorological department through modern techniques and 

procedures. 

(E.g.) The yearly fully corrected predictions of rainfall made during 1946-1955 were 

75,78,74 and 75% respectively for different panchangam. The seasonal prediction also 

indicated that it was 89% for summer, 55% for rainy, 90% for winter and 78% for overall. 

Method for measurement of rainfall 

The method of measurement of rainfall is described by Varahamihira. A circular 

vessel with a diameter equal to one (human) arm or the distance measured by the width of 20 

(human) fingers and with a depth equal to the distance measured by the width of eight fingers 

should be accepted for measurement of rainfall. When this vessel is completely filled with 

rainwater, the rainfall should be equal to 50 palas or one adhaka. This method has been 

explained by the Parashara. 

According to Parashara, the basic unit of rainfall is adhaka. 

1 adhaka = ¼ drona    (eq.1)  

 1 drona = 4 adhakas = 6.4 cm    (eq.6) 

Krishi – Panchang 

The researcher developed the Krishi panchang ( or) Agroalmanac ( or) Agro-

panchang. It may be defined as basic astro-agricultural guide book/calendar published 

annually, giving calendrical information on various aspects of agricultural and allied, 

activities, basically suggesting region wise, seasonwise and cropwise. Crop strategy based on 

astro – meteorological prediction, giving auspicious time for undertaking various farm related 



operations, along with a list for performing religious rites, festivals, observing fasts and some 

non-astrological agricultural guidance, primarily useful for the farming communities and 

persons having interest in agricultural development. 

The contents of the proposed Krishi-Panchang can broadly be categorized into two 

kanor groups as fallows : 

1. Information which changes every year  

 

• Annual date and Holiday calendar  

• Month – wise daily guide for the whole year  

•    “Rashiphal”, i.e., month-wise forecasting of persons having different zodiac 

sings. 

• Daily/monthly/annual weather forecasting for the particular year  

• Crop prospects of that year based on planetary positions  

• Season-wise crop strategy based on anticipated weather  

 

2. Information which remains same irrespective of any particular year  

 

• Theories relating to agricultural and meteorological forecasting  

• Auspicious moments for agricultural and allied activities  

• Some general agricultural guidance  

 

Panchang-making 

The content and coverage of the proposed Krishi-Panchang, indicate that only 

qualified astrologers cannot prepare the whole content on their own, rather an editorial board 

comprising of both qualified astrologers and crop specialists can do justice. While preparing 

the Panchang, the – editional board members should keep in mind the following important 

points : 

• The Krishi-Panchang is largely meant for the local farming communities, having 

very low educational status. Hence, it must be in the local colloquial language to 

facilitate reading and comprehension.  

• Care should be taken to make the Krishi-Panchang easily understandable and clear in 

its meaning.  

• It should be very comprehensive in its content and coverage with proven predictive 

information only.  

• It should not contain any astrological details or complexities which would go beyond 

the understanding capability of our less educated farmers and agriculturists.  

• It should be attractive in colour, and presentation of information should be systematic 

according to season (kharif, rabi, and summer) and crops.  

• It must be low-priced/nominal-priced, within the affordable range of small and 

marginal farmers.  

More important, is, the must be made available to the farmers and needy persons sufficiently 

in advance, i.e., at least 1-2 months before the start of the agriculture year (July-June). 



 

Local knowledge used to predict drought and weather pattern 

Table 3:Drought prediction and mitigation 

SN Predictors/Signs Description 

1 Pigeon feathers Pigeon lying on the ground by spreading its feathers, the 

indication of drought 

2 Sound of wild cat If the wild cat make sound with Dhul/Mul and people as to 

the wild cat and response with dhul then drought may occur 

3 Ants upward movement If ant starts to move upward from down, rain may come 

4 Red colour in the west 

sky 

If the sky shows bright red colour in the west sky during 

sunset, drought may ome in the following year 

5 Sun lights kid If sunny days show illusion like roder bachha, drought may 

occur 

6 Thunder in the east sky If frequent thunder happen in the east sky at night. This 

indicates drought in the next year 

7 Abundance of termites When large number of termites found in the mound, drought 

is the immense issue for the year 

8 Visibility of black ant Appearance of black ants and storing grain and eggs in safer 

places indicate that the rain follows for the couple of days 

9 Hoppers fly If hopper fly randomly, drought may occur 

10 Dark clouds in the west 

sky 

The appearance of dark clouds on the west, the immediate 

hail storm accompanied by thunder, lighting and kalboishakh 

11 Chirping of Fatik bird The chirping of Fatik bird during October to April is a sign 

of rainfall 

12 Rainbow If rainbow come in the eastern sky, there would be chance of 

drought and if it comes in the western sky that indicates sure 

rains 

 

 

 



Table 4. Local knowledge used to reduce drought impact and extreme weather 

SN Practice Description 

1 Frogs marriage Arrange marriage for the frog to invite immediate rainfall to end the 

drought 

2 Use mulch Farmers were used straw and water hyacinth as the mulch materials 

in the horticultural production at their homestead to protect drought 

impact on production 

3 Orchard 

establishment 

Farmers were established mango orchard at their homestead and the 

crop field to mitigate drought impacts as a whole 

4 Planting trees Long back peoples in the area were planted trees especially palm 

trees to protect drought and its impacts as a whole 

5 Short term 

mitigation 

Farmers alone or along with family members were migrated to the 

urban areas for livelihoods and return to the home after drought 

effects 

6 Home ardening Peoples started vegetable gardening in their homestead to protect 

drought impact on agricultural production 

 

Local Farming Knowledge in India 

Presently, the loss of biological diversity and erosion of traditional knowledge 

systems (TKS) are issues of great concern. Most of these systems of knowledge  are unique 

and are often known only to a few individuals or communities. This traditional knowledge 

includes mental inventories of local biological resources, animal breeds, local plant, and crop 

and tree species. Traditional knowledge may include information about trees and plants that 

grow well together, about indicator plants that show the soil salinity, or are known to flower 

at the beginning of  the rains. It includes practices and technologies, such as seed treatment 

and storage methods, and tools used for planting and harvesting. Traditional knowledge 

encompasses belief systems that play a fundamental role in people's livelihood, maintaining 

their health, and protecting and replenishing the environment. and value which include 

traditional knowledge. 

The following traditional agro ecosystems were adapted to minimize crop loss due to 

insect and pests: 

(a) Ploughing, hoeing and basin preparation to influence soil inhabiting pests through 

“microclimate manipulation”, e.g. goat droppings burnt along with dried Euphorbia spp. to 

maintain a smoke blanket layer throughout the night arresting the pathogenic activity, 

(b) Intercropping of diverse plant species to provide habitats for the natural enemies of 



insect pests as well as alternative host plants for pests, and also to prevent competition of 

crops from weeds, 

(c) Shifting cultivation that helped the easy migration of natural pest predators from the 

surrounding forest, 

(d) Genetic diversity of cropping systems followed to delay the onset of diseases and 

reduce the spread of disease-carrying spores, and modify environmental conditions less 

favorable to the spread of certain diseases, 

(e) Practice of integrated crop-livestock systems to balance the biomass and nutrient 

inputs and outputs. 

 

Examples of traditional knowledge and practices 

Animal healthcare practices 

 Hot soup of Cumin and garlic being analgesic and antipyretic fed to animals affected by 

fever and cold. 

 Use of bark of belly tree/crushed leaves of karnu tree as antiseptic for speedy healing. 

 Mixture of ash of Burning grass (Jawanlari) and black cloth along with oil fed to cows to 

cure dysentery. 

 Mixture of sulphur and mustard oil for prevention and control of skin diseases. 

 Use of bamboo leaves and bark boiled with paddy husk and fed to cows for expulsion of 

placenta. 

 Treatment of diarrhea with leaves of Leucas lanata (Safeda) and bamboo leaves. 

 Traditional moulting practices - Dipping in water, applying ash and mud, quarantine the 

birds to dark locations in separate mini huts, fixing feathers on to the beak followed for 

shedding and regrowth of feathers and rejuvenation of poultry birds. 

 Use of garlic (Allium sativum) and vinegar for deworming. 

 Juice of marigold/ Annona squamosa leaves to kills maggots and heal wound. 

Plant protection and Post-harvest management 

 Packaging of food commodities using containers made of bamboo sticks and internally 

lined with cow dung for grains, potato, maize cobs, etc or lime and sand for millets. 

 Use of neem/mint/walnut/sweet flag leaves/Pongamia pinnata as antimicrobial agent for 

grain storage. 

 Storage of pulses by mixing with turmeric powder or mustard oil. 



 Storage for seed crops in under ground pits dug in fields with a pitcher and covering the 

top of pit with ash and soil to create zero energy cool chambers. 

 Pickled mango, lime, etc. packed in sterilized earthen pots using fumes generated from 

burning red chilies along with Asafoetida and mustard oil. 

 Storage of cabbage, ginger was done under ground pits which provided cool condition for 

storage ensuring freshness for prolonged use. 

 Storage of sugar/jaggery in large earthen pots with top cover made of wood. 

 Enhancement of shelf life of fruit and vegetables by wrapping in moist gunny bags. 

 Use of smoke for protection of fruit crops from frost damage. 

 Practice of applying a thin paste of cow dung, clay and cow urine to pruned ends of twigs 

and cuts to prevent access to pathogens. 

 Use of wood ash on vegetables to ward off pests and to enhance nutrient status of soil. 

 Use of kerosene oil to kill stem and shoot borers. 

 Use of powder of leaves and pods of Mucuna prurita to reduce rat damage to the crop. 

 Use of crushed seeds/extracted oil of castor against Rhinoceros beetle, Nematodes 

infestation in coconut, Pulses and cereal seeds. 

 Use of chilies and other hot peppers powder against caterpillars, flies, aphids, ants and other 

pests of vegetables. 

 Use of Pulses soaked in whey to prevent wilting. 

 Euphorbia neriifolia milk for seed protection of various crops like paddy, castor, pearl 

millet, maize and Sorghum. 

Weather forecasting 

 Presence of visible spectrum with a greater diameter around the sun than around the  moon, 

indicates rainfall after a day or two. 

 On a hot summer day cry of the bird called Nailu for water brings rainfall. 

 If centipedes emerge from their holes carrying their eggs in swarms an early rainfall is 

predicted. 

 If Dragon fly swarm in a large group over water surface a dry weather is predicted, if 

they swarm over open dry lands then early rainfall is predicted. 

 If the first 10-15 of the month May-June are very hot a good rainfall is predicted. 

Sustainable natural resources management 

 Indigenous techniques of harvesting honey and beeswax from bees, using various 



indigenous styles of hives. 

 Polygonum hydropiper Linn. (Smart weed) used as fish toxicant for catching fish 

from natural aquatic resources as well as for removal of uneconomical fishes from the 

aquaculture pond. 

 Mollusc shells-Anadara granosa (Khola), Meritrix meritrix (Gondhi), Meritrix 

casta. (Pati) and Ceritidea cingulata (Genda) traditionally used for lime preparation. 

 Inhibition of bacterial growth in milk by keeping under the pyramids made out of natural 

materials as wood. 

 Use of indigenous fishing instrument Polo for capturing fishes in low water raising. 

 Alnus nepalensis cultivated in Jhum in Nagaland has multiple usages as a nitrogen fixing 

tree, as fodder and timber, and retains soil fertility. 

Soil and water management 

 Construction of kuhls/wooden water channels/ Virdas/Khadins for irrigation. 

 Drip and pitcher irrigation in areas with scanty rainfall. 

 Use of bamboo channels with small holes made at the internodes for water trickling. 

 Roof water harvesting and collection of water in dug out structures (Wells, Bawdi). 

 Sorangas in Karnataka in the lateritic regions to tap the moisture trapped in the large 

sand depositions, Ahar-pyne traditional irrigation system in Bihar 

 Harvesting of dew and fog water. 

 Conservation of soil moisture by mulching: Wet soil mixed with seeds of rye 

(Brassica nigra) is placed inside the holes left between the stones of terrace risers for 

minimization of water need for germination and use of the unused space of terrace 

riser for vegetable cultivation. 

 Earthen bunds made of different materials like stones and sticks, Kana bundi using the 

crop residue, Vetiver zizaniodes grass for controlling soil erosion. 

 Methods used for improvement in soil fertility by burning Butea monosperma and 

Madhuca indica) leaves and branches, cultivation of crops with trees such as 

Sesbania grandiflora, Leucaena lecocephala or other leguminous plants, local 

weeds. 

 Indicators to assess the fertility of soils by better growth of weeds like Setaria tomentosa in 

light soil, vigorous growth of Desmostachya bipinnata and Cenchrus spp, Echinochloa 

colonum growth for better paddy yield. 



Indigenous seed conservation and preservation 

Conservation of seed is the conservation of planet (Srishti). Seed contains the basic 

DNA, which is capable to produce the plant of the same kind. For protection of seed material, 

the practices of our ancestors are evident from pre-historic, historic and vedic periods. 

Storage of seed in cylindrical pits dug in earth or in granaries or in containers made of ropes 

and plastered with mud or in well baked clay pots, scaring away birds with sling balls, 

initiation of mixed cropping technique, controlled use of water irrigation in fields, etc. are the 

some specific practices found in use during these periods. Many examples of crop and seed 

protection such as making din and noise for bird scaring in maize fields, setting traps or 

digging pits and fix traps in the fields to keep away the wild animals. Use of cow dung, milky 

juice of Solanum indicum, coconut water, Emblica ribes, cow urine and ghee (butter oil), etc. 

for treatment of seed material were practiced during vedic era. For control of pulses bruchid 

(Callosorbruchus chinensis) the oil of Mentha spicata, or M. arvensis or M. piperita was 

found very useful. Gunny bags are used for bulk storage of cowpea (Vigna unguiculata) 

seeds. For prophylactic treatment, these bags are soaked in 15% concentration of leaf extracts 

of Pongamia pinnata or Justicica gendarussa.  

The use of wooden and cow dung ash and red baked soil as seed dresser because the 

quantity of silica in these might have deterred the egg formation and larvae feeding. The use 

of ash and soil as indigenous pesticides is reported in so many literatures. Similarly the uses 

of Vitex negundo, Azadirachta indica, Eucatyplus are very common and effective treatments. 

The uses of various plant parts as storage pesticides, because these plant parts emit a pungent 

type smell. This is because of availability of essential oil in the plant parts. The emission of a 

kind of smell acts as a repellent of insect and deters their survival. Neem (Azadirachta indica 

A. Juss) contains meliacin, nimbin, nimbinene, nimbandiol and azadiractin, walnut (Juglens 

regia L.) leaves contains ascorbic acid, carotene and juglone. Bakayan (Melia azadirachta L.) 

contains meliacin, turmeric (Curcuma longa L.) contains phenolic compound known as 

curcuminoides, lemon (Citrus limon L.) contains lemon oil, citric acid and pectin and mustard 

oil contains allyal isothiocynate. All these substances found in the above plant materials have 

been reported to be antifeedants against several pests.  

 

 

 

 

 



Table 5: Plant parts and other materials used for seed/grain protection  

S 

N 

Materials used for pest control Crops  Types of material 

1  Bach (Acorus calamus L.); rhizome and leaves Cereals and pulses Seeds and grains 

2  Peach (Prunus persica L.);leaves Cereals and pulses Seeds and grains 

3  Neem (Azadirachta indica A. Juss); leaves Cereals, oil seeds and pulses Seeds and grains 

4  Timur (Zanthozylum armatum DC.); leaves Cereals, pulses and oils seeds Seeds and grains 

5  Walnut (Juglens regia L.); leaves Cereals and pulses Seeds and grains 

6  Bakayan (Melia azadiracta L.); leaves Cereals and pulses Seeds and grains 

7  Turmeric (Curcuma longa L.); leaves Cereals and pulses Seeds and grains 

8  Lemon (Citrus limon L.); leaves Cereals and pulses Seed and grains 

9  Wooden ash Wheat, barley and 

rice seed material 

Seeds 

10  Cow dung ash Cereals  Seeds 

11  Cow dung + cow urine Cereals and pulses Seeds 

12  Kerosene oil  Pulses  Seeds 

13  Lime powder  Pulses  Seeds 

14  Mustard oil  Pulses  Seeds and grains 

15  Red roasted soil Cereals and pulses Seeds 

 

Local farming knowledge in Gujarat 

Traditional knowledge in food and fibre 

Tribals in south Gujarat region use more than 43 species as fodder plants.  Fibers are 

extracted from varied sources by the tribals. The people of the coastal region extract fibers 

from palms. In forest areas, fiber-yielding trees like Combretum ovalifolium, Butea parviflora 

and Derris scandens are used for ropes. Roots of palash are also woven into ropes. In Dangs, 

ropes made from fibers extracted from the leaves of Ketki are durable and used for tying 

cattle, as these ropes do not hurt their skin. Kotwalia community is specialised in making 

decorative bamboo artifacts. 

Traditional Grain Storage Structures in Gujarat 

Kothi: These storage containers, mostly known as Kothi are made out of leaner bamboo 

strips. Weaving patterns depend upon thesize of the grain to be stored.  They are known by 

different names in different parts of the state such as Mosti (pic. h) in Vadodara and 

Chhotaudepur districts, Porsi and Porso  in Panchmahal and Dahod districts, Kothi in 

Sabarkantha, Vadodara, Narmada, Tapi, Surat, Valsad and Dang districts. The outer surface 

of the storage structure is generally covered with fine mixture of loam, cow dung and husk. It 

prevents spillage and strengthens the storage structure.  

 



Folding Kothi: A few communities in Dang district use folding grain storage containers. 

They look like carpets weaved using leaner bamboo strips only. These carpets are rectangular 

in shape but they have two bamboos weaved at their ends, what seems like these bamboos are 

knotted together, which makes a cylinder to store grains . This kind of grain storage 

structures are almost 6 feet tall and 200 kg to 250 kg grain storage capacity and have no 

permanent base or lid.  Just like other Kothi, it is also covered entirely with fine mixture of 

loam, cow dung and husk. Top is also covered with dry Tectona grandis L leaves and sealed 

with fine mixture of loam, cow dung and husk. 

 

Nagli ni kothi (Kothi for Eleusine coracanaL): Nagli (Eleusine coracana L) and Vara 

(Panicum sumatranse Roth) are lesser known cereal crops planted mostly in central and south 

Gujarat. These grains are very small in size hence, stored in very complexly woven storage 

containers. These containers are smaller in size, almost 2 feet tall, and dome shaped with flat 

base, movable and light weight.  

 

Kanthi ni Kothi (Kothi made of Nyctanthes arbortristis L): All the above mentioned storage 

containers are made either from Dendrocalamus strictus (Nees) or from Bambusa arudinacea 

(Willd). But there are a few locations where the local inhibitors use plants apart from bamboo 

to make grain storage containers. Bhils from Sabarkantha district use Nyctanthes arbortristis 

L to make almost 8 feet tall cylindrical grain storage containers.  

 

Dudhi ni Kothi (Kothi made of Wrightia tinctoria RBr): Some tribes of Vadodara, 

Chhotaudepur and Narmada districts use Wrightia tinctoria R Br twigs to make huge 

cylindrical grain storage structures. Due to the high amount of latex present in the plant 

makes the containers termite resistant. These Kothi are usually 5 feet tall and mounted on a 

platform made of mud and interwoven fresh twigs of Wrightia tinctoria R Br. 

 

Gara ni Kothi (Kothi of Mud): Kutch is the far North-Eastern district of the state with 

diffused scrub forest and arid to semiarid climatic conditions. It is difficult to find resources 

like Dendrocalamus strictus Nees or Bambusa arudinacea (Retz) Willd naturally in Kutch 

due to the climatic conditions. Hence, residents of this district have come up with a solution 

of storage structures majorly made of mud.  These storage structures are made of loam, 

donkey dung, wheat husk, and yellow salty clay typically found in Kutch.  

Gara ni char-paiee Kothi (Four legged Kothi of Mud): Dwellers of Sabarkantha district use 

this kind of storage structures which are difficult to make as compared to the structures made 

of Bamboo. They are entirely made of loam, cow dung, and wheat husk and very heavy in 

weight yet movable. These structures are cylindrical in shape, almost 5 feet tall with a huge 

intake at the top to pour grains in and four legs at the bottom which keep the storage 

container elevated from the ground. These storage structures are highly durable and used for 

generations. 

Dangar ni Kundi (Kundi for Paddy storage): These storage structures are reported form 

Sabarkantha district which are used to store paddy. They look like char-paiee Kothi and 



made of loam, cow dung, and wheat husk but small in size with a huge intake at the top and 

three or four legs at the bottom which keeps the storage elevated from the ground. They are 

1-1.5 feet tall, movable and long-lasting. 

 

Methods of Grain Preservation 

Many domestic grain storage practices are followed in Gujarat. Most of them have one or 

more ecofriendly natural resource used to store grains round the year. 

Castor Oil: It is the most common practice followed in which sundried grains are smeared 

with a little amount of castor oil. Wheat, Rice, and a variety of pulses are stored using castor 

oil. Excess amount of castor oil changes the natural taste of grain and so it is made sure that 

the seeds are just smeared with oil. Almost 1kg oil is needed to preserve 100kg of grains. 

 

Leaves of Azadirachta indica A Juss: Dried leaves of Azadirachta indica A Juss are mixed 

with sundried grains and stored into traditional storage containers. This practice is common in 

most areas of the state. Aspiration cleaning is must before using seeds. Bhils of Central 

Gujarat use Azadirachta indica A Juss leaves in a different way, by adding dried leaves of 

Azadirachta indica A Juss to the mixture of loam, cow dung and husk which is used to cover 

inner and outer surfaces of storage containers which provides protection against pest. 

 

Leaves of Calotropis procera (Ait): Fresh leaves of Calotropis procera (Ait) are collected 

and dried in shed. These leaves are spread on the inner surface of the storage containers such 

a way that they cover the whole inner surface of the container. 

 

Para ni Thepli (Dice made of Mercury) 

This is an interesting technique which includes a heavy metal – Mercury. Take 100gm of 

Fuller‟s earth (Multani Mitti), 200gm of clay and 200gm of dried cow dung powder. Mix it 

well and add 10ml of Mercury in it. Then add some water and make dough. Make small 

round shaped thepli (dices) out of this dough and sundry them. Put almost 50 of such thepli 

with every 100 kg of grains. This thepli can be used for 10 to 15 years. 

 

Cow dung ash 

Cow dung is burned on a clean surface and ash is collected. This ash is mixed with 

grains while storing them in the storage containers. For that a 3 inch layer of ash is made at 

the bottom of the container. On which, almost 10 inch of layer is made of the grains. Then 

againa 3 inch layer of ash is spread over. Whole structure is filled with grains and ash 

likewise, layer by layer. Aspiration cleaning is must before using seeds. 

Other Storage practices 

Bamboo shoots preservation 

Hibiscus sabdariffa L leaves preservation 

Earthen vegetable preservation 

Preservation in Salt 

Fruit preservation in saltwater 

 



Fishing ITK in Gujarat 

Saurashtra peninsula is the major fishing area of the state. It consists of seven districts 

namely Amreli, Bhavnagar, Jamnagar, Surendranagar, Junagadh, Rajkot and Porbandar. 

Saurashtra region occupies about 50 percent of state,s coastline, and accounts for more than 

70 percent of fish production of Gujarat state. Fishing has therefore become a flourshing 

industry  in this area . The detailed description of the ITK‟s collected from Saurashtra region 

of Gujarat are given below. 

Catching whale shark by trawlers: This method is known to all trawlers from Porbandar to 

Jaffrabad. The shark fins, oil from liver, and flesh had fetched good returns for these 

fishermen. 

 

Wooden wada fish catching technique: This is an age old technique in vogue by the 

traditional fishermen of Jamnagar district. Mostly the catch consists of Sciaenids. 

 

Fish harvesting by stone wada: This is an age old technique for catching fish. The catch 

comprises miscellaneous varieties, and ensures fish for family and the surplus is sold in the 

local market. The bigger varieties are iced and sold in nearby cities. 

 

Mechanically shocking the fishes: Wherever there are rocky coasts with puddles, traditional 

fishermen usually go for single line hooking. If the place does not fetch any hooking, then the 

fishermen move to the next nearby area. While walking through intertidal areas, he may come 

across such puddles in which fishes may be there. Usually children of these fishermen scout 

these areas, & they have been observed to carry out this operation. For the poor fishermen, 

catching of these fishes does add to their bread basket. 

 

Indian Sea bass catch from underneath boulders on coast: The fishermen who operate 

hook & line carry out this operation when they move along a rocky coast line. This operation 

has been observed in Beyt Dwarka & Mithapur. Indian sea bass being a priced fish, and the 

fish usually caught being of a big size, this method cannot be avoided by the scouting 

fishermen. 

 

Extracting Solen from muddy coast: When wooden wada fishermen go for collection of 

fish in the wada, both to & fro, they need to walk on such areas, where these Razor Clams are 

found. By this method, they can remove the animal from its daily fishing path, & forms their 

food. 

 

Catching sand crab Description of the ITK: Sand crabs live in sandy beaches often digging 

burrows in sand move quite fast and bigger ones which is to be caught when gets inside 

burrows with sandy beaches is packed with dry sand. When excavated, the dry sand can be 

distinguished from wet sand which when dug up and then the crab can be found at the end of 

the dry sand channel.  

 



Cast netting of inshore sepia: This technique has been in use by Veraval fishermen and the 

same technique (without the use of petromax) is used by Miyani fishermen for cast netting oil 

sardines from near shore waters through dugout canoes. 

Natural thermal fatality: Fishermen know that at particular time of the year, the air as well 

as the seawater temperature gets to higher levels by mid day, and this kills the fish near costal 

waters. 

Traditional water harvesting techniques 

In Gujarat, the traditional water harvesting techniques has been revived and 35 other 

Villages of Amreli district are known for their hard, rocky terrain on account of their 

peculiar geological features. These areas could not conserve rain water. However, the 

situation has been changed by raising dykes to check rain water along with the putting up of 

check dams and percolation tanks. Water and famine in these perpetually drought prone 

rural areas of Gujarat has become a thing of the past with flourishing green farmland fields 

one from all side. 

The Tanka of Bharuch. 

The Zoroastrians are believed to have brought the concept of harvesting water from 

ancient Iran to Bharuch. The „Tanka‟ is an underground tank, accommodated inside the 

house, made of chiseled blocks of stone, in lime mortar. It is made waterproof by an 

indigenous herbal mix, which seals minor cracks and prevents bacteriological growth inside 

the Tanka. The size of the Tanka is large enough to store sufficient drinking water for a 

family for six to eight months. An average storing capacity of the Tanka is around 

25,000litres. When required to be cleaned, Tankas must be emptied manually, they are large 

enough for people to enter and work inside.  

The Tanka feeds on the rainwater collected through roof runoff. A simple system of 

collection, via a 3″ to 4″ pipe, depends on successive sumps whose water is collected, while 

settled impurities are flushed out through an overflow pipe. The Tanka has a hatch cover, 

which is kept closed except for the time when water is needed. The water retention capacity 

of these Tankas is seen in the form of a particular „danger level‟ indicated inside the tank by 

the depiction of a sculptured „fish‟. Filling above this mark was considered dangerous as the 

hydraulic pressure inside may well exceed the retaining capacity of the tank wall. Most 

owners clean the Tanka only once in 5 to 10 years. The water quality of the Bharuch Tankas 

has been tested and found to be potable by W.H.O. standards. 

Virda 

Virdas yield fresh water in the region where the groundwater and soil are highly 

saline with salinity levels reaching as high as 98000 ppm. Virda is a traditional water 

harvesting system found in the Banni area of Kutch‟s district and in the Northern-western 

Banaskantha and Sabarkantha‟s districts as well as in some places of the Northern Gujarat. 



The region is characterized by arid conditions with a day temperature‟s range going from 10° 

C to 50° C, meaning an annual rainfall of about 300 mm in short and intensive spells.  

Virda yields fresh water for two up to three months per day and yields about 1000 

liters. It is abandoned when the water gets salty. The Virda‟s durability depends on the 

intensity of its exploitation as well as water holding capacity of an open tank. The duration of 

use varies from 20 days to four months. It gradually becomes saline. When tanks are full 

during monsoon, these Virda get plugged by silt and debris, but can be easily revived by 

clearing these. Runoff water collected in the natural depressions and artificially excavated 

tanks provide pastoral-communities with water during and after the monsoon. Water stays in 

these tanks for a maximum period of three months.  

 

Lime treated Drinking Water 

In Parwada and Gorimja (Jamnagar) such a traditional technology has been serving 

more than 10000 people for the last 300 years. Indigenous people used lime for water 

treatment. For this, they used pots made of soil powder filled with lime and covered the 

mouth with a piece of cloth. Then, they used to put the pots in tank and the lime used to leach 

out slowly through the pores of the vessel and, thus, purifying the water. Nowadays, some 

people put 3-4 lime packets of 1-2 kilogram each depending upon the size of the underground 

tank. These packets are lightly pierced so that lime leaches out slowly. The packets are 

replaced by fresh ones for more effectiveness and sometimes chlorine, too, is used for the 

same purpose. According to those analyses on drinking water treated with lime, two sources 

in Parwada village were selected; i.e. Tank water and pot water. Two water samples were 

tested on the same parameters. 

 

 

 

 

 


