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Article/Paper 

SEED-INDIA'S FIRST VILLAGE REPUBLIC 

Anil Agarwal and Sunita Narain 

The authors has given brief description of management and policies 
adopted in tribal village SEED. 7 hey have compared the policies with another 
villages and suggested how these policies can be implemented in other villages. 

Norway is a country l'!qual in terms of population, 
to half of Delhi-about four million. Excluding 
Oslo, which is about half a m illion people, the 

country's remaining population is distributed within 
about 20 countries and 400 municipalities T here

fore the lowest system of effective governance in 
Norway which also includes a high order of self
governance covers just about 9000 people. 

In India, the lowest system of effective governance 
is t he district- about 450 of them-which gives well 

over 1,50,000 people-per lowest unit of gevernance. 
And even al that megalevcl, there is hardly any self

governance Not surprisingly. Jndia is in a mess, 
especially its environment. But conditions can be 
d ifl'erent. 

Unknown to all powers that be in Delhi or Jaipur, 

or even to most voluntary agencies who love to 
boast about their own projects. Seed a poor, small 

tribal village tucked away in the deforested Ara
valis, is making environmental and legal history. 

Seed is a unique legally sanctifo:d village republic 
where the village community has legal powers to 

plan for its natural resources, to implement its 

policies and to judge, penalise and prosecute. The 

village bas a self imposed land use plan, the likes 

of which can hardly be fout1d in any other village 
of India, which determines when and how 1,razing 

take~ place or trees are cut. Offenders are fined 

and the village over the last ten years bas levied 

and collected fines worth nearly five thousand 
rupees-an enormous sum for a poor tribal village
for cutting trees. Grazing is prohibited in areas aod 

even for breaking leaves. The village was even 

about to prosecute a local forest officer but relent
ed when he publicly apologised. The environ

mental result is dramatic. Areas demarcated as 
protected &re green and afforested. Travelling 
through the barren moonscape of the Aravallis. 
Seed staods out like a greeo oasis. 

The lesson of Seed is no t the trees it has planted 
or protected but in its very system of being. Most 
environmentalists and government officials tend to 

see answers in grasses, trees, watershed manage• 

ment. smokeless chulhas o r biogas plants. The 

government even has countless such p!ans and pro
grammes. But most remain paper tigers Commu
nity participation. is today a slogan for the govern

ment. But it is dead in its content and distorted 
in intent. For what it really means is that the 

governme11t will plan and the people will partici
pate through their cheap labour. Seed shows a 
totally different way. 

The village, located near Udaipur, is registered 
under the u11ique Rajasthan Gramdan Act of 1971, 
possibly the most radical action ever inspired by 

Vinoba Bhave. The aot gives ~xecutive and legal 
power to the Gram Sabha for village assembly) 

whiob consists of the village's entire adult publica-
• 



tion. The act does not provide for any elected 
village council (Gram Pancbayat). So that we see 

in Seed is not representative democracy at work 
but participatory democracy. The Gram Sabha has 
full control over the common la11ds within the 
village boundary including those lands which were 
earlier with the forest and reve11ue departments. 
T he village commons have been divided by the 
Gram Sabha into two categories-one on which 
both grazing and leaf collection is ban11ed and the 
second on which grazing is permitted but tree, or 
even leaf, cutting is strictly prohibited. The pro· 
tected area is green. even during drought periods. 
During the crippling drought of 1987, the village 
was able to harvest 80 bullock cartloads of grass 
from this patch, worth a fortune at that time, which 
was distributed to the families equally. The Gram 
Sabha does 1101 allow even trees on private lands to 
be cut without its permission, which it gives only 
after assessing the needs of the family. 

Enforcement is possible only because the village 
assembly bas legal powers to fine and penalise. 
This legal control is vital for any village- based 
land use planning. Today, almost one third of the 

land in India, on which grasses and trees can grow 
is under governmental control, and almost half of 
this land is degraded. Under exist ing land laws, 
if villagers were to plant trees 011 degraded revenue 
or forest lands, they could legally go to jail. Strange 
for a country which talks about a massive affore

station programme. 

Government officials normally nod their beads i11 
agreement but, in the absence of good political 
leadership, invariably add, "but people are not 
ready for such ideas. Village institutions are cor
rupt and greedy and the poor are incapable'', So 
what should the villagers do? Wait for a bure· 
aucrat who will act as their messiah. 

Can we not change India's colonial system of 

governance ? 

In Seed, the system of village governance is that 
the entire village collective takes decisions. This 
village of about a hundred households elects a 
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karyapalika ( the executive) as well as an adhyaksh 
( chairperson ). The executive committee consists 
of representatives of all sections ot the community, 
including women. But the karyapalika cannot 
undertake any work without the decision of the 
Gram Sabha. To streamline work, Seed has form· 
ed six committees- for crop loans, for forest and 
nursery development, for water resources develop
ment, for legal problems and disputes, a vika11 
samtii to oversee development programmes, and a 
kosh samici for finances. But the bank account is 

in the name of the Gram Sabha. 

Seed·s villagers do not even have to face the terror 
of tbe petty parwari. The land records of the 
village are kept by the villagers and changes are 
made only with the permission of the Gram Sabha, 
which particularly takes care to check with the 
women in the household before transferring the 
land. This has given the villagers enormous power. 
They have not allowed any encroachment on village 
lands. During a survey of the village, we discover· 
ed that 11early one-third of its agricultural land was 
owned by one person. When we visited the vill
age, we found that this was the only unmanaged 
and degraded plot within the village. We learnt 
that this land was owned by the former 'Raja' of 
the area, who wanted to sell it off. But Seed's 

a poor tribals told him that he could only sell it to 
people with in the village. The Raja refused to sell 
and the land lies unused and degraded. The villa
gers are proud that they could assert themselves 
over a person still powerful in the area. 

Give that over 75 percent of Indian villages have 
less than 200 households. Is it not possible to 

expect village adults to discuss and solve their 
problems? 

Rameshwar Prasad, one of India's least known 
environmental warriors, who has spent a lifetime of 
dedication in Seed, bas a telling story. When Vi
noba Bbave first came to the area in the 1950s, be 
told him that Indian villages have food self-reliance 
but it was necessary to move towards self reliance 
in other aspects of life. 
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Nearly thirty years later, Ramesh war Prasad finds 
that even food self reliance has gone, Worse, even 
wherewithal for food self reliance-water in the 
walls, for instance-bas gone. With the Aravl'lis 
now a totally barren range of hills. Seed has never 
seen such a shortage of water in the wells and 
nalas and such an acute scarcity of fodder. This 
is the case of more and more villages in the 
country. No government is capable of dealing 

with such crisis. It can at best help the people to 

manage themselves. 

Seed clearly shows what the role of the government 
must be - that of an enable rather than that of a 
doer. Seed's a villagers need new technological 
inputs. The government must give it to them. But 
the villages must decide choose and ma11age. 

8J . 

10 principles of sustainable development 

t. Consult with villagers, farmers a11d all other participants. Reach agreement on both prob

lems and solutions before taking action. 

2. Plan small-scale, flexible projects. A plan should be a blueprint, not a prisOJJ. It should bo 
able to incorporate new iDfcrmation that emerges during the project. 

3. Let the people benefiting from the project make the decisions. The experts job is to share 

their knowledge. not impose it. 

4. Look for solutions that can be duplicated in the hundreds of thousands for the greatest impact 

on development. But the olutions must still be tailored to fit local needs. 

5. Provide education and training, particularly for young people alld women, who remain the 
most effective agents of change because they are bound to the realities of the family's survival. 

6. Keep external inputs to a minimum to reduce dependency and increase stability, Subsidies, 

supp'ements and iDappropriate technology are unsustainable. 

1. Build on what people are doing right. New ideas will be adopted only if they do not run con• 
trary to local practice. Nciw technologies must support existing ones, not replace them. 

8. Assess impacts of proposed changes. A multi-disciplinary team, ideally includiug specialists 
from the same culture, should look at economic, social, cultural and environmental aspects. 

9. Consider both inputs and outcomes. The failure of projects focusing on a single outcome, 
such as agricultural productivity, bas proved that more is not always better. 

10. Maintain or improye the participants' standard of living. Long-term enviroumental improve
ments are unsustainable unless they also address the problems the poor face today, 
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A NEW TECHNIQUE FOR PLANTATION OF 
KHAZOOR IN DESERT SOIL 

R. S. Mertia and H. P. Singh 

Central Arid Zone Research Institute 
Regional Research Station 

Jaisalmer-345001 

The authors have described about the techniques for plantation of Khazur 
in desert areas. They have also explained about successful experiment conducted in 
the area and results have been discussed in this paper. 

The climatic endowments in the sandy region of 
Thar drsert, of India are conducive for growing 
Khazoor (Datepalm). But the soils in desert region 
of India are excessively sandy, having very low 
moisture storage capacity (36 mm in 60 cm depth 
of profile). The sand fraction in the 80 cm profile 
ranges from 70.7 to 87.J percent. The evaporative 
demand of the atmosphere is generally very high 
and pan evaporation values range from 5.4 to 19.1 
mm per day. Most of the water percolates into 
the substratum due to very high infiltration rate 
(15-20 cm hr-1

). This implies that daily irrigation 
is required to be giveD to establish date suckers in 
desert soils. Due to high requirement of water of 
Date palm, the first two years are very crucial for 
proper establishment and survival. 

A novel technique has been innovated which con
sists of placement of bentonite clay in the planting 
pits by using "iron mould" This technique 
reduces the frequency and total amount of water 

required aDd ensures sustained availability of 
moisture in the root zone of Date palm i.uckers for 
establishment and better growth. 

FABRICATION OF "IRON MOULD" 

The ''Tron mould" consists of a cylinder made 
from simple iron sheet (as showu in Fig.) The 
diameter at the top is kep~ 80 cm and 60 cm at 

base. The top and base both of the mould are 
open. The height of the "Iron mould" is 90 cm. 
This size has been considered to be suitable for 
planting Date pa'm suckers. 

PRINCIPLES OF WORKING 

This technique works on two simple principles. 

1. Water losses through deep percolation and 
lateral movement are minimized. 

2. It creates greater potential gradient for upward 
movement of moisture in the pit which is due to 
minimized losses of water. Barrier checks the 
moisture movement both in horizontal as well 
as vertical direction in the profile. 

METHOD OF USE 

A pit of 90 cm depth, having diameter of 95 cm at 

top and 75 cm at base has to be dug manually at 
the place where planting is to be done. A layer of 
10 kg bentonite clay is spread over the base of pit. 
Iron mould is placed in the pit in such a way tbat 

circular space of 7.5 cm. outside tbe mould remains 
available for beoto11ite placement in the pit. An
other 10 kg beotonite mixed with soil in a ratio 
2 : 3 is used for lateral piacement outside the 
mould. 
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The bentonite mixture is placed gradually around 
the circular space and simultaneously o riginal soil 
mixed with F. Y. M. is placed inside the mould. 
The filling up of the bentonite mixed soil and the 
original soil outside and inside the mould respec· 

tively is done slowly in two to three steps. After 

filling of 30 percent depth, the mould is raised 
slowly upwards aad likewise this process is repeat· 

ed two to three times because by filling up of the 

pit at one time. it will be difficult to pull out the 

mould. 

EXPERIMENT 

Suckers of datepalm Phoenix Dactyliferacv (Khad
rawi) were transplanted from the nursery in the 
month of Sept. 1985. Treatment of surface mulch 

was also applied alter planting. Irrigation of 30 
mm depth was given at : 0% depletion of available 

moisture. Soil Samples were c0llected after each 
irrigation and soil moisture was estimated gravi
metrically. Total nitrogen was also determined, 

using roicro-kjeldahl method, at regular mtervals 

and observations on plant growth were recorded 

at six month interval. 

The data recorded on soil moisture storage (Table 1) 

reveal that placement of bentonite with this techni
que was very effective in increasing storage of soil 
moisture in the 60 cm depth of soil profile as com

pared to control. It was observed that 20 percent 

higher soil moisture was available than the soil 

moisture storage capacity of (0.12 m 5 m-8
) m1der 

control. The combination of barrier and mulch 

showed 75 percent higher moisture storage than 

control. However, there was no response of mulch 
alone as compared to control. Barrier also influ

enced moisture movement in the soil profile and 
15-20 cm zone above the barrier was found near 
saturation until 2-3 days after each irrigation. 

Thus, a greater potential gradient for upward 
moisture movement is created which helps in cons• 

tant upward moisture movement. Such movement. 
othtrwise is very limited in coarse sand. Observa
tion on height were recorded at regular intervals of 

six months (Table 1). The height was 60.0 cm 
and 96.0 cm under control and bentonite barrier 

treatments. respectively. 

MERITS OF THE TECHNIQUE 

l. Very low cost (Rs. 150/·) and durable device. 

2. Pe rcolation, seepage and evaporation are 
checked. 

3. Suckers growth is faster. 

4. Promising in sandy soils. 

5. Regulates supply of moisture. 

6. Saves labour. 

7. Wastage of fertilizer is checked. 

8. Material is indigenously fabricablc. 

Table 1 : Effect of bentonite barrier on soil moisture storage and growth of date palm suckers. 

Treatment 

Control 

Be11tonite Barrier 

*Moisture profile 

0.080 

0.142 

Storage in 60 cm soil 
(m 8 m-3) 

0.080 

0.145 

43·00 

62.00 

*Observations on moisture storage were taken 3 days followi11g each irrigation; 

Growth in height (cm) 
4-11-87 to 10-12-88 

64.00 

96.00 
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THE SILENT PAINS OF RURAL WOMEN IN INDIA 
WITH SPECIAL REFERENCE TO HEAL TH RISKS 

Dr. J.C. Srivastava 

Forn1erly Consultant (Science & Technology) 

Department of Rural Development Government of India 

(R-1 G reen Park Extension, New Delhi 1100 16) 

I n the rnral areas of developing cou11tries, women constitutes nearly 50 
percent of the population and form a visible maj ority among the jJoor. W omen 
work not only in their homes and 011 their farms, but also as w1.1ge earner working 
on others farms and undertaking co-farm and non farm occupations. I n addition, 
they generally serve as f uel, f odder and water carriers f or their families and this 
involves daily coverage of tiresome distances with heavy loads on the body f or long 
hours of the day. In all they undertake 10-12 hours nf hard physical labour. 
The u·omen are on the other hand, unduly vulnerable to many health risks, jnoblems 
and hazards in perf orming these ta.1ks. Continuous hard work on the f a,m causes 
muscle fatigue and strain which does not allow them to recoup their strength or to 
build-up their defence mechanism. 

The Socio-economic conditions of women compel them to take-up occupa
tions which are oft en hazardous. 

The paper presents a broad picture of domestic, farm and cofarm 
occupations having larger participation of rural women in India, /Josing serious, 
persistent and dominent health problems of toxicological and ergonomic nature and 
the resultant pains and sufferings. 

INTRODUCTION 

India is an agricultural country and about 75 per

cont of its total population (685.2 millions) livc:s in 
576,000 villages ( 1981 census). Women constitutes 

nearly 50 percent of tbis population. Agricul ture 

is t he main occupation in rural areas and women 
are equal partners in agricultural production. T he 
iocideoce of poverty was 48 and 37 percent in the 

years 1977-78 and 1984•85 respectively and the 

majority of poor were under employed having only 

irregular marginal jobs in difficult and substandard 
working environment (India's Seventh Five Year 

Plan, 1985·90). 

The ro le of women in rural life iD terms of their 

input in various occupations vary according to 

socio economic status of the family. All women 

however, devote their energy in domestic chores. 

Besides, female workers as a rule aro vital bread 
earners in poor families. [ndeed, their participatory 

role: in augmenting the family income is generally 

at the cost of hardship, exploitation and drudgery. 

Several studies have been undertaken to work out 
time, effort and energy, women spend on impor

tant subsistence tasks (Srivastava , 1985). The 
time budget on a typical day of the I ural women is 

given in tbe following ta.ble (CSV, 1981) • . 



In all, they undertake 10-12 hours of productive 
physical labour. Some of these activities are 

generally shared by female children. In most of 

these occupations, women are, however, sub
jected to many health risks. It bas been noted 

that owing to peculiar female biology and its 

special characteristics, the responses of women to 

environmental toxins and ergonomics, as emerging 
from various occupations and production processes, 
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are different from those of men. For example, 
pregnant women are forced to keep working (often 
up to the moment of child birth) because survival 

tasks have to be carried out without a day's break 
(Kishwar, 1984). During mensuration, women 

lose lot of bhod of the body which they are not 
able to recoup. Due to their inherent nature of 

tolerance, women are prone to suffer more than 

men. 

WORK TIME OCCUPATfON OF RURAL WOMEN IN HOURS/DAY 

Item of work Landless labour Small and marginal farmer Average farmer Land holder 

1. Cooking and serving 2.0 

2. Collecting Fuel aod cattle 

dung and making dung 

cake (1) 4.0-5.0 

3. Drawing and fetching 

water 3.5 

4. Washing clothes (2) 1.5 

5. Sweeping and cleaning (3) 1.0 

6. Care of cattle (4) 1.0 

7. Caring children 0.5 

8. Working in the farm (5) 8.0 

9. Marketing and food 

processing 

1. Some families take the fuel wood as headload 

to market for sale. 

2. Excludes washer women families. 

3. Activities involves bending posture. 

4. Includes collecting fodder, taki11g cattle for 

grazing and milking. 

2.5 3.0 4.0 

3.5-4.0 3.0 

3.5 3.0 2.0 

1.5 1.5 1.0 

1.0 1.0 1.0 

1.0 2.0 

2.0 2.0 LO 

5.0 4.0 

3.0 2.0 3.0 

5. Stands for seasonality at sowing. transplanting, 
interculture operatio11, application of fertilizer 

and pesticides, and harvesting and threshing of 

crops. 

6. Cover cleaniog, drying and storing food grains, 
making curd and butteroil and selling milk 
products, fruits and vegetables. 
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This study brings into focus the physical health 
problems and risks faced by women, in various 
occupations in rural environment. This, therefore, 
does not aim at eiwluding them from their age old 
linkages with family, farm and other productive 
activities ; rather it aims at presenting their 
'drudgery' and finding solutions of mitigating their 

suffer ings, a silent expectation of every rural 

women. 

DOMESTIC TASKS 

Some of the domestic tasks leading to various 
k inds of health risks and problems are discussed 

below : 

COOKING 

Cooking food is a daily routine involving 2- 4 hours 
a day. T he traditional cook stoves are generally 
inefficient in terms of usable thermal output and 
produce considerable amount of smoke in poorly 
ventilated kitchens. The combustion of biomass 
or fuel wood produces a range of polycyclic hydro

carbons and carbon monoxid~ which case intia· 
matory action on the oonjuctive and mucous linings 
of the respiratory track from the nose to tbe 
bronchi. Such combustion also results iD an 
exposure of 700 micrograms of particle matter per 
cubic metre as opposed to the safety level of less 
than 75 micrograms (Srilatha. 1984, and Agarwal, 
1987). This smoke contributes to a higher inci· 
dence of cough (with or without eltpectoration) 
and dysponea. Prolonged exposure to smoke also 
produces opacity of eye lens and other disabling 
occular lesions due to irr itating effect of smoke. 
According to another study, the smoke of cattle 
dung cake causes placental transfer of carcinogen 
hydrocarbons. T here are also chances of foetal 
damage by the benzpyrene inhaled by females 
(DST, 1984). This is an important aspect to be 

assessed in pregnant women. 

FUEL COLLECTION 

Collecting fuel wood/biomass is a hazardous 
occupation. In addition to covering tiresome dis
tances (iocludmg up and down bills} in search of 

fuel for cooking and warming, the women often 
suffer injuries by their own axes while cutting wood 
when it slips out of band (CSE, 1985). They are 
also exposed to bot sun and rains. for long hours. 
Very often iu the forest, the sharp edges of 
branches and thorns cut into their bodies and create 
wound. Thorny bushes create paraIJocia and 

osteomyelitis of fingers. Plants having sharp 

edged leaves produce skin lesions due to mechanical 
injuries. This sitation often leads to a var iety of 
dermatoses called phytodermatoses (Pasricba, 
1988). The back-breakiug operation of cutting 

wood and stress of headlifting to home and market 
by covering 6-8 km daily and the poor nutrition 
undermines the bealtb of women considerably and 

creates fatigues and hypertension. Women faintiug 
on way is not an uncommon sight (CSE, 1985). 
T his job continue to be the major cause of muscu• 
loskeltal problerr.s. Ability to match the women's 
muscular capacity with the physical requirement of 

this occupation remains an important issue. 

FETCHING DRINKING WATER 

Women have to traverse long distances to fetch 
water and transport it on their body in large ves
sels. In bard rocky areas and in semi-arid regions, 
they have to draw water from very deep wells or 
deep step-wells. Collection of water from higher 
altitude or down bills adds to stress and fatigue. 
T his operation generally takes 2-5 hours depending 
upon the distance, altitude and depth of water 
source. It has been estimated that a track of this 
distance can consume 600 calor ies or more, ad• 
ding upto one third of the daily nutritional in
take (UNICEF, 1988). Jg carrying water, women 

experience intense pain in different parts of their 
body particularly the legs, waist, hip and shoul• 

ders. According to medical opinion, continued 
lifting of water vessels may lead to a prolapsed 

uterus (Prabha Rani, 1983). 

Lack of quality consciousness of drinking water, 

ignorance about general hygiene and sanitation and 
the unhygienic environment created due to defeca-



tion by the rural people in open fields further 

compounds the health problems. 

In the workplace or on the farm, they have to 

accept whatever water is available for drinkiiig. 
Women wbo are frequently ill due to repeated 

auack of water-borne diseases are not able to pro
vide eVCll the basic needs of the family. It has 
been estimated that India loses nearly 1800 million 
person hours each year due to these diseases 

(UNICEF, 1987). 

WASHING CLOTHES 

The washerwomen in v illages have to stand long 
hours in knee-deep water even in extreme climate 

a11d during advance preg11ancy for washing clothes 

as their occupation. The process involves beating 

the wet clothes on a stone platform by repeated 

bending the waist downward and simultaneously 
rinsing clothes in water till these are cleaned. 
Normally, this work requires 6-8 hours bard 
Jabour daily. The consequences are muscle fatigue, 
backache and pain in the waist and shoulders. In 
addition, most washerwomen suffer from fungal 
infection, eczema and skin diseases in fingers 
hand and foot due to constant exposure to 
dampness and water. 

Due to developing market linkages. washing soaps 

a11d detergents have found their way to villages. 

Rural wasberroan families now mix these deter

gents in their traditional cleaniDg agent. Due to 

economic constrai11ts, the choice generally falls for 

a cheaper and poor quality. Contact with toxic 

ingredients of these cheap detergents cause hyper

sensitive reactions and related skin rashes (DST, 
1984}, During the author's own investigation 
increasing number of cases of dermatitis on dorsal 
aspects of finger and hand (exposed areas used for 

washing and cleaning}, mainly due to toxic effect 

of the use of substaudard detergents and soaps, 

were reported. 

FARM OCCUPATIONS 

Women agricultural workers face many health 
problems related to particular work processes and 
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postures. T he vagaries of weather worsens their 

plight as they sweat (losing prtcious water and salt) 
while working on the farm. The occupations 
having major participation of women and entailing 

serious, persistent and dominant health problems 
are discussed here. 

SOWING SEBO AND FERTILIZER APPLICA

TION 

About 80 per cent o f crop sowing is dooe manually, 
Women's main task is dropping the seed behind 
the p\ougb. Central Institute of Agriculture Engi

neering (CIAE), India has estimated that in this 
process she has to walk nearly 40 km to sow a 
hectare of land. This is a repetitive job in a ben
ding posture. The same posture and activity is 

followed in application of fertilizer behind the 

plough. For uniform distribution of these inputs 
(through out), requires a high concentration of 

mind. 

WEEDING AND INTERCULTURE 

Women do much of these operations with the help 

of a traditional short handle band-tool ('K hurpi'). 

It involves squatting and repeated forward move• 

ment in the same posture. Thi~ operation may con

tinue for 3-4 hours at a stretch. This causes fati· 
gue, backache and pain in the waist and leg joints. 

TRANSPLANTATION OF RICE 

Rice transplantation is conventionally performed 

by women. In this process, they have to almost 

double up their body forward while planting the 
seedlings. They can stretch their backs only after 

one row of planting is over, before starting on the 
Dext row. Further, during the eDtire process, they 

have to move in the backward direction. In this 

back-breaking occupation, they stand bare-foot for 

long hours in bot sun in the puddle (swampy soil) 
and quickly liisert the roots of the seedling into 

the soil with the help of their thumb. In this 
process, many a time the women workers acci· 

dently damage their thumb bone and nail. These 

operations also entail health problems like, (i) 

backache, muscular pains and fatigue coupled with 



climatic cramps, exhaustion and strokes due to tro
pical heat; (iii skin diseases in the feet caused by 

loog exposure to dampness and stagnant water ; 
and (iii) constant pressure on the abdomen and 
uterus result ing in foetal losses among pregnant 
women. The seasonal health hazard leading to 

mortality among i• fants and children as also 
morbidity and mortality among women are compa
ratively higher in rice growing areas (Deshwani, 

1984 and Batliwala. 1988). 

APPLTCA TION OF PESTICIDES 

Women workers have to spread pesticides on the 

standing crop by bare hands and without any pro
tection against exposure to toxicity and air pollu
tion, resulting in transfer of the chemicals to the 
body (by ingetion and inhalation). The health 

problems related to pesticides poisoning were noted 

as persistent digestive and respiratory disorders 
(nausea, vomitting, diarrhoea, headache and cough). 

It creates neurological disorders and sometimes 
the serum cholmesterase may tend to paralyse. 
According to a study carried oui in Coimbatore 

(Tamil Nadu, India), 70 per cent of the breast milk 

(the only nutrition for infants) samples contained 

BHC and 29 percent contaiD\:d hepta chlor (Hindu, 

198S). Many other agrochemicals are also known 
to seriously affect the reproductive functions and 

organs in women (DST, 1984). 

HAR VESTING CROPS 

Of all the crops grown in Jndia, about 90 per cent 
is harvested by a tradilional short-handle circular 
shaped tool, called 'sickle'. While using this tool, 

women have to exert more energy and greater grip 
force (SS00- 6400 Kcal per day-lLO, 1983) from 

arm muscles to direct and pull the shear. 1 he 
operation involves a be11t or crouching posture 

holding the bunch of crop in one hand and cutting 

it with the other. In this process, the sharp edges 
of certain crops prick into the palm and create 
osteomyelitis of fingers aud paranocia. The odd 

posture causes severe strio on the muscles of the 

back and legs. Often while working in a hurry 

(time pressure) or due to repetitiveness strain, the 
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'sickle' or the hand holding the crop slips and 

serious injuries take place, which may result in tita
nus. Friction forces also produce deformation of 
skin which in turn stimulates nerve endings and 

provides tectile feedback (Taylor and Lederman 
1975). 

CHILLY PICKlNG 

Chillies have strong pungeDt obaraceristic and gives 
a buniing semation when repeatedly handled. In 
plucking chillies (a harvesti11g operation) by bare 

hallds, one has to adopt a sitting or crawling posture 

in between the standing crop. This job develops 
severs pain in the belly and waist. The operation 

makes the hands and eyes burn. It a mother's 

chilly soiled bands inadvertently pat her suckling 
child, it causes so much agony to the baby that 

the women avoid touchillg their babies during 
plucking operation ~Mr inal Pande, 1981). 

POST HARVEST PROCESSING 

Post-barvest operations involve carrying the produce 

as head-load to threshing, winnowing, clea11ing or 
further processing. For example, iD case of paddy 
(rice), women beat the bu.ndles of harvested crop 
on a wooden Jog to separate tbe rice grain (debusk
ing). This operation is done with the use of band 

or legs. Similarly, harvested wheat crop is threshed 
and winnowed to st parate the straw and husk. In 

these operations, besides physical stresses. the 
workers are exposed to heavy concentration of air 

borne grain dust (DST. 1984). By the time they 

finish the work, their whole body gets covered with 
grain dust. This results in health risks called 
'Farmers lung' and the workers are subjected to 

pneumoconiosis mycosis, irritation of the respira
tory system or respiratory and cutaneous allergies. 

ACClDENTS 

It has been estimated that every year during wheat 

harvesting season, about 1000 farm workers be· 
come victim of thresher accidents. Sugarcane 

crushing and cotton ginning also result in frequent 
accidents (Dogra, 1982). By 1983 over 10,000 farm 

workers had been incapacitated by power threshers 



(Batra, 1983). Accidents also take place in fodder 
chaff-cutters. These accidents, however, relate 
both to men and women workers. 

CO-FARM OCCUPATIONS 

Rural women are engaged in a oumber of co-farm 
occupati011s involving processing of rural based raw 

materials. The nature of 'drudgery' however, vary 
as some of these occupations are undertaken in 

addition to farm activities in cottage sector (Natio· 
nal CommissioD on status of women, Government 
of India report, 1988). Nail dystrophy was detec· 

ted in occupations like cashew and cotton 

processing. 

HEAD LOADING 

This is an important occupation of women and re• 

lates to carrying (on head and shoulder) heavy 
loads of fuel wood/biomass, fodder, water, farm 

produce a11d other co-farm and 11on-farm products 
from one place to another covering tiring distances 
on foot. They also carry heavy loads of leaves 
(collected from forests) for making leaf cups and 

plates. The physical stresses involved is quite 
evident. 

CASHEW PROCESSING 

This occupation involves shelling, peeling, grading 
and packing of cashew nuts. Shelling is the most 

unpleasant operation because the cashewnut liquid 

emits a pungent smell and leaves a scalding and 

corrosive effect on human skin. The liquid often 
causes allergy and dermatitis and gives a burning 

effect on the band. 

COIR PROCESSING 

This activity involves huski11g, shearing and weav· 

ing for making rope and other products from coir. 

The women beat the raw coir with wooden sticks 
which cuases laceration a11d burning sensation on 
the hands. They also develop reheumatism at1d 

asthma as they sit on they damp ground near the 

backwaters. Spinning accounts for the bulk of 

morbidity among women coir workers. This job 

causes band injury (li11ear abrasion of palm, skin 
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and fingers) while controlling the twist and feeding 
the raw material by gripping the coir yarm tightly. 

These injuries ofteo bleed and are very painful. 
MaxiO?um prevelence of respiratory disease (asthma) 

is observed in coir workers (NIOH. 1979). 

TOBACCO PROCESSING 

This involves pulverising of dried tobacco leaves 
and their sizing. Tbe National Institute of Occu• 
pational Health (NIOH). India have discovered 
that the main hazard in this occupation is due to 
tobacco dust (absorption of nicotine). This was 

noted from excretion of nicotine and continine in 

urine. Tobacco dust also cause burning of eyes, 
conjuctivities rhinitis, mucosa! dryness includiDg 
t hat of the genital tract, occupational dermatitis, 

bronchitis and emphysema. Majority of workers 
were found clinically anaemic and had complained 
of headache, nausea and giddiness. Respiratory 

complains were also reported by 22 per cent of 
womeD workers. Most sympwms indicate that the 
work result in 'mild oecotine toxicity'' (NIOH, 

1984). In addition, it created inflammation of lhe 

nasal mucous membrane. It is, however, a known 

fact that tobacco is a po1ent carci11ogen. Almost 

similar type of health hazards are noticed in 'beedi' 
(like cigarette) making workers. 

COTTON PROCESSING 

Cotton pod shelling is another occupation involving 
health hazard. Here, tbe women work constantly 

in s itting posture which results in musuloskelatal 

problems. It bas been observed t hat working in 

hot sun near the heap of white cotton the women's 

finger-tips start bleeding by the time they complete 
20 Kg of pod shelling. The glitter ing whiteness of 

cotton reflects sunlight on the eyes of the workers 

and results in opthalmic problems like cataract and 

acute headache. Some women also complained 
of abnormal menstrual cycle (Dbolakia, 1982). 

SILK, PRODUCTION (SBRICULTURE) 

Majority of workforce in sericulture are wome11. 

In a study of two genetically determined dermatos~ 

es viz. ichtbyosis (ichthyosifor m scaling on legs and 



forearms) and palmo-planter were observed. Pal
mer mace ration and pitted keratodysis of palms 
are prevalent among workers of boiling and reeling 

section which is caused due to the effect of pro
longed immersion of bands in a warm alkaline 
water. Nail dystrophy was detected among cocoon 

sorters. Repedted frict ion by rubbing over the 

wire gauze net led to wearing away of the medial 

halves of the distal free edge of the nail plate in 
the little, ring and middle fingers on the r ight hand. 
A diffuse byperkeratosis of the sole was noticed in 

almost all the workers (90 per cent). Palmer 

hyper-keratosis was observed in 60 per cent 
workers ( asricba, 1987). 

CONCLUSION 
This profile of suffering and silent pains of rural 
women may not be complete (Srivastava, 1985). 

But whatever bas been stated here is very depressing 
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and alarming. In view of this scenar io, it is high 
time that we have a hard look at the maladies 

afflicting women workers. While this valuable hu

man resource must be retained, there is ample scope 

of making improvements in sk ills. techniques, tools, 
and production processes and prevent ive and cura
t ive measures through t he intervention of science 

and technology. These treatments could be planned 

as 'action-research' projects in rural setting keeping 
in view the realiiies of ergonomics of work-place 
and tasks with special reference to female biology, 

their physical. ecoJJomic and nutritional limitations 

in a developing country. A women biased systems 

approach and optimisation studies at the micro-level 
may also be developed to h1tegrate \\ omen, their 

occupation, need for a living wage and their health. 
H ealth insurance could perhaps be an imperative 

necessity. 
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Did You Know? 
A 57 SQUARE MILE Parcel of land covered by solar 

cells that convert sunlight into electrical energy would generate 
energy equal to the amount of energy generated by all the crude 
oil imported annually in the U.S.A. Only 2.7% of the land sur• 
face of New Mexico would suffice for this purpose. 
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CLASSIFICATION, METHODS OF CONSTRUCTION 
AND FINANCING THE RURAL ROADS-SOME 

ISSUES AND SUGGESTIONS 

P.K. Singla 

ME (Civil) , Lecturer in Rural Dev. 
TTTI Sector 16, Chandigarh 

In this paper brief introduction, design aspects and methods of Construc
tion of rural roads has been described. The various financial resources and sug
gestions has given, The aut~or has considered the economic aspect of construc
tion of various types of roads. 

1. RURAL ROADS DEFINED : 

The term 'Rural Roads' has different connotation 
in different parts of the world. The concept of a 
rural road in many developed countries is that of 
a road which is not urban in the sense that it passes 
through rural and agricultural a reas. In India, 
however, a rural road appears to have a different 
connotation in the sense that a road passing 
through rural areas could also be a National High
way, State High-way, Major District Road, Other 
District Road or a Village Road. It is, therefore, 
necessary that rural roads be defined in clearer 

and more precise terms. In the Indian Context it 
appears appropriate to define rural roads as rol:lds 
with low traffic volumes in predominantly agricul
tural areas, the type of traffic being predominantly 
slow-moving animal-drawn carts most of the times 
As per the current practices rural roads include 
tho categories of Other District Roads and the 
Village Roads which are defin~d as under :-

OTHER DIS fRICT ROADS {ODRs) : 

Other district roads are roads serving rural areas 
of production and providing them with outlet to 
market·celltres, block development headquarters, 
taluka or tehsil headquarters or other main roads. 

VILLAGE ROADS {VRs) l 

Village roads are roads connecting villages with 
each other and to the nearest road of a high cate
gory. 

The Road Plan 1981-2001 has proposed to desig
nate these two classes viz., Other District Roads 
aod Village Roads are the tertiary system. In the 
various plan schemes currently being implemented 
viz. Mioimum Needs Programme (MNP). Rural 
Landless E mployment GuarraDtee Programme 
(RLEGP), National Rural Employment Programme 
(NREP), there is no distinction made between 
Other District Roads and Village Roads. Both 
these classes are considered as one, intended 
to connect villages. It is thus obvious that there 
exists no special reason for retaining the two classes 
seperately and they can be combined into one 
classs, to be called either " Rural Roads" or simple 
·'Village Roads'' 

2. CLASSIFICATION OF RURAL ROADS : 

Rural roads can be classified into the following 
three categories 1 .. 



. . 

(a) Exterior Roads : 

Exterior roads also termed village link roads are 

the roads which connect villages with each other or 

villages with town or village wii h main roads. 

T hese roads are not designed to serve through 

traffic. These roads provide approach to villages 

and center to all types of traffic. 

{b) Interior Roads : 

(i) Village Ring Roads : Village ring roads are 

laid to a rectangular or square pattern encom

passing t he entire v illage. These roads are 

conn ected to t he link roads and provide entry 

for agricultural machinery, tractors, bicycles, 

bullock carts, etc. into the village and their exit 

from the village to farms. 

{ii) Village Radial Roads : Village Radial roads 

starting from their junction with village ring 

roads would go upto the o utskirts of the village 

proper. These roads are expected to cater 

agricultural machinery, tractor. bullock carts, 

etc. 

(iii) Village Streets : Village streets are the roads 

which provide access to the houses situated on 

one or both sides of it. T hese roads can be fur
t her categor ised as main interior streets and 

subsidiary interior streets. Mai11 interior streets 

provide approach for cenain categories of slow 

movirig vehicles into the interior of the village. 

These link the village focal points with the 

extremities of roads. The subsidiary interior 

streets off-shoot from the rnau;i streets and pro

vide access to the individual houses situated on 

one or both sides of it. 

(c) Village Farm Roads 1 

(i) Major Farm Roads: Major farm r oads are 

the roads which connect the central points in 

tho farm areas out-side the village wit h the ring 

roads. T hese roads a re designed to carry agri

cultural machinery, tractor, trolley, bullock 

carts, etc • 
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(ii) Minor Farm Roads: Minor farm roads off

shoot from major farm roads to provide access 
to individual farms, meadows and pasture 
grounds. 

( iii) Cattle Tracks : Cattle tracks are provided for 

tbe movement of animals to pasture grounds, 

cattle ponds and animal shelters. 

METHODS OF CONSTRUCUON OF 
RURAL ROADS 

3. INTRODUCTION 

Rural roads are essentially low-cost roads. It is so 

primarily because of the vast network of rural 

roads to be developed in the country dur ing the 

next few years within the limited funds available 

for the purpose, It is. therefore of utmost impor
tance that the related construction cost can be cut 

down to the minimum extent possible and yet achie

ve the minimum needed serviceability level under 

the anticipated traffic and climatic cooditions. The 

conventional specifications for construction of rural 

roads in most parts ol the country call for tbe 

use c,f hard stone metal which has often to be 

brought from long distances. But tbe use of locally 

available materials like kankar, laterite, moorum, 
dhandla brick jhama and other soft aggregates can 

significantly lower the construction cost . The 

extensive research carried out by CRRJ, New Delhi 

in this direction has led to the development of 

var ious low cost road construction techniques, me

thods described in the proceeding paragraphs. 

4. use OF SCIENTIFICALLY COMPACTED 
SOIL IN PLACE OF STONE OR BRI CK IN 

THE LOWEST LA YER OF A ROAD PA VE

MENT 

Almost all soils gain strength both under dry and 
saturated conditions, when compacted to increasing 

densities. H 1gher strengths can be achieved further 

by resorting to blending of soils i. e. mechanical 

stabilization . This fact caJI be utilised to a great 

advantage in the alluvial plains o f India where there 

is a change in t he texture of soil in comparatively 

distances. It is an economic possibility in most 

- I 
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cases to blen differeDt local soils to produce a mix

ture which will be a positive improvement on the 
local subgrade soil. T his mixture could be utilised 

to , educe the required thickness of b1ud crust. after 
full advantage bas been taken of the natural sub
grade soil by proper compaction. 

(a) Economics of C.oostruction 1 

A scientific replacement of stone soling in the 

lowest layer for a thickness of about 30 cm by 

locally available soils suit ably blended, if necessary. 
can briDg about saving to the tune of about 20 to 

25 percent. 

(b) Construction Procedures : 

(i) Depending upon the natural moisture of 

t he borropit soil, the borrow areas may be 
pre-wetted for facilitating excavation and 

addition of moisture. 

, ii) The soil shall be excavated and clods shall 

be b roken with wooden mallets or with 

hands so that, by and large, there are no 

clods larger than 10 to 12 mm. The soil 
shall then be spread in place to t he required 

loose thickI:ess. Requisite quantity of sand, 

if required, is hen added to it and the 

mass is cut and mixed two to three times for 

obtainifl g horn genous mixture. If re
q uired, additional water may be sprinkled 

(to bring the mass to the required moisture 
content) during cutting and mixing. 

(iii) The soil-sand mixture is then formed to 
proper profile to a width larger than the 

pavement width on top by 15 cm on either 

side. In the straight reaches. the cruse 

slope of t he crowned profile shall be 3 per
cent. The loose layer thickness shall be 
such as would meet t he required compacted 

thickness. but will not, in any case, exceed 

22.S cm. 

(iv) Rolling shall be done in the same manner 
by giving 6 to 8 coverages as for t he 

standard specifications adopted for earth-

work. The surface sball be well-finished to 
t he proper profile before rece iving the other 

layers on top of the sub-base thus prepared. 

5. SCIENTIFIC USE OF NATURALLY OC
CURRING GRAVEL MIXTURE ON ROAD 
CONSTRUCTION : 

T here are, however, areas whioh abound in depo

sits o f hard gravel either as suoh or mixed up witb 

varying percentages of fines. Sucb deposits can 

also be used in road constructio11 after ropor

tioning its gradients (Coarse and fine fractions). 

The aggregate impact value of gravel should not be 
more thaJ:J 40 percent, T be recomroe11ded speci

fications for the co11struction soil-gravel roads are 
as under :-

(i) Base Course : This shall consist of a compacted 
crust of graded soil-gravel mixture as per limits 
given below. Soil-gravel m ixture sball be 

compacted at o ptimum moisture to the required 

thickness. 

Grading Liruits of Soil Granl Mixture 

I S. Standard Sieve Percentage Passing 

40mm 100 
20 mm 80-100 

lOmm 55-80 

4.75 mm 40-60 

2.36 mm 30-50 

600 micron 15-30 

75 Micron 5-15 

Liquid limit : Not exceeding 25 percent. 

Plasticity index : Between 4 to 8 percent. 

(ii) Base Coat : This shall consist of graded soil
gravel mixture as per limit given below. Soil

gravel mixture shall be compacted at optimum 

moist ure content to the required thickness. 

I. S 

Grading Limits of Soil G ravel Moisture 

Standard Sieve Percentage Passing 

20 mm 100 

10mm 

4.75 mm 

80-100 

60-85 
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2.36 mm 
1.18 mm 

600 micron 
300 micron 
75 micron 

45-75 
35-60 

20-40 
10-25 

Liquid limit I Not exceeding 35 percent. 

P lasticity Index : 8 to 12 peroent. 

(a) Economics of Construction : 

By replacing the conventional wa ter-bound-maca
dam and stone soling with locally available hard 
gravel, economy to the tune of about 25 percent 

can be effected, the cost of surfacing being the 
same in both cases. 

(b) Construction Procedure 1 

A number of samples shall be taken from the 
deposits both in a linear d irection as well as to

wards the depth to know tho areas which can 
give the material which would conform to the pro

posed specificatio1Js either of base course or base 
coat. T he material conforming to the specifications 
of base course shall be stacked over t he subgrade 
of the road previously prepared in tho loose thick

ness of 22.5 cm. The material conforming to the 

specifications of base coat shaJl be stacked over the 

base cowse of t he road previously prepared in 

loose thickness of 15 cm. 

(i) Optimum Moisture: The optimum moisture of 

the stacked material shall be determined by the 
Proctor's apparatus. The allowance for eva

poration of moisture shall also be taken into 
account. 

(ii) Compaction l The compaction shall be carried 
out with 8-tonne power roller to a minimum 
of 95 percent of dry bulk density obtained by 
Proctor's apparatus. 

(iii) Curing : The surface shall be cured by sprink

ling water frequently for a period of about 
seven days. 

(iv) Surf ace treatment : The road shall be subjected 

to controlled traffic for a few days before 

giving it bituminous surfacing. The bituminous 

surfacing will be laid according to the local 

practice, except that prime coat of a suitable 

bituminous cutback at t he rate of about 9 kg. 
per 10 sq. metre shall be given pnor to surfao
iog and allowed to penetrate into t he crust. 

6. PROVIDING SUB BASE OF LOCAL EX

PANSIVE SOIL STABILISED WlTH LlMB 

IN TH B CONSTRUCffON OF WATER

BOUND-MACADAM IN BLACK COTTON 
SOIL AREAS: 

Almost 16 percent of t he country's area abounds 

in black cotton soil. It has been observed that 
there is a tendency for the road surface to go wavy 

on account of the continued effect of poor sup
porting power of the subgrade and working up of 
the wet soil into largo voids of the stone soling 
during the wet season. As a result of this pheno

menon, the soling stone bas a tendency to sink 

and cause appreciable wavingess in the riding 
surface. 

It is, therefore, very necessary that a stable layer 

should be provided between the subgrade and the 
stone soling to avoid deterimental deformation of 
the road. Although a layer of moorum with low 

plasticity index has been found to be effective, its 
use is limited as many areas do not have such 

material. The other alternative is the stabilisation 

of black cotton soil with 5 percent lime by weight 
of the black cotton soil which improves its work

ability besides reducing the shrinkage and swel• 
ling properties co1Jsiderably. 

T he compacted lime-treated soil develops adequate

ly high CBR value and is. therefore, considered to 

be strong enough to prevent the sin king of the 
sto11e soling into the sub-grade, Recommendatio11s 
are, therefore, made to provide a minimum of 10 cm 

of the compacted layer of local black cotton soil 

treated with 4 to 5 percent slaked lime. In addi

tion to the use of black cotton soil treated with 

lime as a sub-base. it can also be used as a base 
course provided it is economically justified on the 

basis of CBR tests. The subgrade which consists 

of black cotton soil often gets saturat~d at the 
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recession of t he monsoon and consequently results 

iD loss of bearing capacity of t he subgrade. T his 
requires an additio11al thickness of at least 15 cm 

which can be economically provided by constr ucting 
sub-base with local soil stabilised with 4 to 5 per· 
cent lime by weight of dry soil. 

(a) Economics of Construction : 

The cost of local soil even when treated with 

5 percent lime will effect saving to the tune of 

20 percent, if used in lieu of the same thickness of 
crust provided in brick or stone soling. 

(b) Construction Proceedure : 

Black cotton soil existing in the borrow areas 
shall be pulverised to a degree of fine11ess such that 

90-100 percent passes 25 mm sieve aod not less than 

50 percent passes 4.75 mm sieve. This degree of pul· 
verisation can be effectively and economically achiev
ed with the help of light agricultural machinery. T he 

machinery shall be o perated when the moisture pre
sent in the soil shall range between 18-23 perce,u. 

The pulverised soil shall be p laced in the sub-grade 
in a loose thickness of 22.5 cm. Slacked lime (purity 
not less than 60 percent) shall be spread over the 

looae soil at the rate of 5 percent of the dry weight 
of soil. The soil-lime mixture shall be mixed 
thoroughly with a rotavator or disc harrow. The 

optimum moisture shall be added to the lime soil 
mixture and thoroughly mixed. This shall be com 

pacted with an 8-to11ne poY. er roller. This shall be 

cured for a week or so, before covering it with the 

next layer. 

7. PROVIDING SUB-BASE AND BASE CO
URSES OF LOCAL NON-EXPANSIVE 
SOILS IN THE CONSTRUCTION OF WA
TER-BOUND MACHADAM ROADS IN 
WATER- LOGGED AREAS : 

There are many areas in the country which are 

either water-logged or getting water-logged. On 

account of continued high water table, t he sub-grade 

gets saturated resulting in tbe loss of bearing capa
city. It is, tberefore, very necessary tbat a stable 
layer of local soil stabilised with 3-S percent lime 

by weight of soil, should be provided between the 
sub-grade and t he stone soling to avoid deteri· 
mental deformation of the road . It has been seen 
that the compacted lime-treated soil develops ade
quately high CBR value and t hus can be used as a 

sub-base o r base course provided it is economically 
justified on the basis of C. B. R. tests. 

(a) Economics of Construction : 

T he cost of construct ion by stabilizing non·eitpan
sive soil with 2 to 3 percent lime will be only about 

half of the cost of compacted crust of stone soling 
in the sub-base and base of the road crust. Appa
rently, t herefore, this technique will result in signi
ficaDt savings in the construction costs. 

(b) Cons truction Procedure : 

The soil from the borrow area sball be collected 
after removing the top 7.5 cm of soil wbich is 
usually very bard. It shall be placed on the sub
grade in loose thickness of 22.5 cm Commercial 
fat lime 3 to 5 percent by weight of soil) shall be 
spread over t he loose soil. The soil-lime mixture 
shall be mixed thoroughly with a rotary device 

failicg which by means of manual Jabour. Tbe 
optimum moisture content shall than be added to 
the stacks in small sections. After allowing it to 

remain over mght, the wet soil shall be thoroughly 

mixed with rotavators. This shall then be com
pacted with 8- IO tonne power roller resultillg in 
a consolidated drust of obout 15 cm. 

8. STABILISATION OF SOIL WITH SOFT 
AGGREGATES FOR CONSTRUCTION OF 
ALL WEATHER CHEA P ROADS I N DRY 
A REAS: 

In many localities, low grade or soft aggregates like 

laterite, kankar, moorum, brick ballast, dhandla etc. 
are available within more economic leads ai. com

pared to conventional hard stones. These low

grade aggregate can be used in construction of rural 
roads by suspending them in well graded soil, so 
that the strenglh of the resulting materix is derived 

not from t he inte rlock of aggregates but from the 
cohesiveness of soil mortar. The proportion bet-



ween soil and aggregates is so fi,ced that there would 
be enough soil cosion around each particle of ag
gregate, not only to protect it from crushing but also 
to hold the adjoining particles together aod to 
impart requisite streDgth to the compacted mass, 
under the rauge of moisture conditions likely to 

prevail in tho region. This method is recommen
ded for the following conditions : 

(i) Rainfall Upto 150 cm per year 

(ii) Sub-soil water level - Not Jess than J .3 
metre from the sur-

(iii) Traffic Intensity 

(iv) Type of soil 

(v) Stone aggregate 

(a) Base Course : 

face. 

Not more than 500 

tonnes a day. 

Well graded. 

Not cheaply available. 

Soil with plasticity index 4 to 7.5 and saud content 
not less thau 50 percent shall be laid at · optimum 
moisture and compacted with about 8-tonne roller 
to a minimum dry bulk density of 1.8 gm/cc. The 
soil and water used for construction should be free 
from harmful salts like sodium sulphate. Tbe so
dium sulphate, if present in the soil collected, its 
content should not be more than 0. 15 percent by 
weight of the soil. The compacted thickness of 
the base course shall vary between 7.5 to l5 cm. 
depending upon the corresponding thickness of 
soling, normally adopted in the area. The base 
course should have a camber of 1 in 24 and final 
density shall Dot be less than 1.8 or 95 percent of 
laboratory density. 

(b) Upper Course or Base Coat : 

Seven parts of soil with plasticity index 8-10 with 
sand content not less than 33 percent shall be mixed 

with three parts by volume of brick aggregates, 
kankar, moorum Qr Iaterite. The size of the aggre
gate shall be such that it posses 100 percent through 
30 mm sieve and not more than 20 percent passing 
through 6 mm sieve. The aggregate impact value 
shall be about 40-50 percent. Tho mixture of soil 
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and aggregate shall be brought to optimum moisture 
content and then covered with 25 mm size stone 
metal or over-burnt brick aggreg teat the rate of 
0.2 to 0.3 cu. m. per lO sq. m area The aggregate 
impact value of the stone used for grafting shall not 
be more than 30. The compaction shall be carried 
over with 8-toone roller. 

(c) Economics of Construction 

The use of low-grade aggregates in the construction 
of roads effects saving to the tune of about 35 per• 
cent in comparison to the conventional construction 
cost for soling with bard stone metal, etc. 

(d) Construction Procedure 

(i) Preliminary Soil Survey :-A visual identifica
tion of soils along the entire length of the 
existing earth road of proposed alignment shall 
be done keeping in view the behaviour of diffe
rent lengths under traffic in different weather 
conditions. Topographical data and figures of 
rainfall, etc. are also collected. The object of 
the survey is to fix the specifications. 

(ii) Soil Sampling :-As a certain amount of bank
ing is necessary to keep the road immune from 
flooding, the soil for stabilisation purposes bas 
normally to be borrowed 1 rom areas outside the 
formation width of the road. In the alluvial 
plains of India, the characteristics of the soil 
deposits change at short intervals and, therefore, 
soil samples are taken from fixed points which 
can be located when the soil is to be actually 

borrowed. Soil samples are taken at points 
200 m apart and 20 m from the centre line of 
the road, at 0.3 m. (being the specified depth of 
borrow pits) depth. Soil is sampled after re
moving the top 2 to 5 cm foreign matter which 
may be i11 the form of grass or any other loose 
matter. A representacive sample of about 
2.5 kg. in weight is obtained by the method of 

quartering, after mixing the entire quantity of 
soil dug out from 0.3 m x 0.3 m x 0.3 m pit. 
For location of pit for subsequent borrowing of 
soil, a numbered peg is driven. In addition to 



sampling at regular intervals, a few more 

samples of admixtures like fat clay a!Jd sand 

available at economical distances from the road 

shall be taken to facilitate blending. Sllmples 
of local aggregates such as brickbats or any 
other local deposits of kankar, laterite or coarse 

moorum etc. ari: also collected. Samples of 

water whioh is likely to be used for construc

tion shall also be collected in glass bottles. 

(iii) Despatch of Sample : The Samples shall be 
put in paper bags to avoid loss of fine material. 

This, in turn, shall be enclosed in a cloth bag to 
which a tag shall be tied describing t he exact 
location. Similar information written on paper 
shall also be enclosed i12 the bag itself. The 
samples may be despatched to the field labora

tory for testing. 

(iv) Testing of Samples : T ho follo wing routine 

tests shall be carried out : 

(a) Sieve analysis through ISS 2 mm, 425 micron 

and 75 micron sieves. 

(b) Liquid limit 

(o) Plastic limit and plasticity index. 

(d) Sulphate content. 

(e) Subgrade Formation 

If the formation is already existing, then the top 15 
cm of the subgrade shall be rakecl, pulverised and 
rolled back with 8 to LO-tonne power roller at near 

optimum moisture content. In case of Ii new fo r
mation the top 30 cm of the embankment shall be 

compacted in loose layers of not more than 22.5 cm 
thickness in the same manner as mentioned above. 
The desired moisture may be attained by flooding 

tbe borrow area. 

(f) Collection of Soils : 

Soils, as specified in the designed mixtures, shall be 
dug out and collected in stacks in required quanti· 

ties from every 0.2 km length. 
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(g) Pulverizing or Soils 1 

The soils shall then be pulverized separately with 

the back ol spades to such a state ot fineness that 

about 80 percent of tbe soil is under 8 mm size. In 
the case of fat bard clays (Plasticity Index over 20), 

the pulverization can be carried out more con
veniently, if the clods are wetted a day or two in 
advance. 

(h) Dry Mising and Stacking 1 

The different soils in the case of base course, and 

soils with aggregate, in tbe case of wearing course 
shall then be mixed in the dry state by turni12g them 
over with spades and shovels. Atter tbis, stacks 

about 37.5 cm in beigbt shall be prepared and 
levelled carefully on top. 

(i) Checking up of Mixed Stacks : 

A representative samples shall be taken from the 

mixed stllck and checked up in the field laboratory 

for correctness of plasticity index and sand content. 
Any serious departure shall be set right by adding 
the requisite admixture in tbe soil. 

U) Addition of Moisture : 

Optimum moisture shall be determined in the field 
laboratory and poured carefully over the stacks, 

small oartn sides bavmg been provided to retain 
t he water. The water shall be added towards 

evening to stack earmarked for laying next morn

ing and allo\\ed to soak down over night. To 
ensure uniform distribution of water, the stack 

shall be d ivided into a number of sub-star.ks on the 
surface with raised earth sides. Necessary allo
wances shall made for evaporation losses and 

absorption by brick aggregates as determined by 
actual exper iments from time to time. The opti

mum moisture content is determined on weight 
basis, 1t w ill be necessary to determine the average 
weight of soil per cubic meter. 

(k) Laying & Rolling of Base Course/Wearin2 
Course 1 

After remaining in co12tact with moisture for 

several hours, the wet base course/wearing course: 



mixture shall be sliced-off from the stacks in 
small lots, mixed a required and laid on the prepar
ed sub-grade/ ba~e course with the help of templates 
to a cross slope of 1 in 24 for unsurfaced and 1 in 
48 for surfaced road (Tbe mixing can also be done 
mechanically with equipme12t such as rotavator). 

The rolling shall be done with a 6-8 tonne flat 
roller to attain minimum dry bulk density of 1.8 
gm/cc. 

The weariog course shall also be rolled with a 

6-8 tonne power roller. Rolling shall be continu

ed till the wheels of the roller m ake no appreciable 
impression on the surface. A heavy sprinkling of 

of water shall the12 be given to tbe road a12d left 

over night. In the morning, the surface sball again 
be rolled to finisb. Where stone grafting is speci· 
fied, the following procedure shall be adopted. 

On the first day the uncompacted upper course to
gether with the layer of stone, 25 mm gauge, spread 

on tbe surface at the rate of 0.2 to 0.3 cubic metre 
~r ten (10) square metre sball be sprinkled tho

roughly with water and left off till 12ext day. 
Next day, without adding more water, the 

surface of the road shall be rolled thoroughly for 

at least 6 times. The surface shall again be tho· 
roughly watered and left for the rest of the day. 

On the third day again, the surface of the road 

shall be rolled after spreading some wet soil LO 

blend the surface without any addition of water 
and this shall be conti0ued till the road is thorou

ghly compacted. Out of these 3 days, t he follow

ing and re-rolling on the second day shall be the 
heaviest. 

(I) Curing : 

The road shall be kept closed for traffic for 4 to 5 
days and heavily sprinkled with water during this 

period. After this, water sprinkling of a lighter 

nature shall be continued for another 10 to 14 days 
and controlled traffic allowed to run over the road, 

beginning with motor traffic only and gradually 
extending to all kinds of traffic. 
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(m) Surface Treatment : 

The crust shall be allowed to dry to a moisture of 
about 4 to 6 percent before b ituminous surfacing 
is, given, wbich sball be done according to the 
practice prevailing in the area. 

9. SfABILIZATION OF SOIL WITH SOFf 
AGGREGATES FOR CONSTRUCTION OF 
ALL-WEATHER ROADS IN WET AREAS: 

Tbere are vast areas in the country where the rain
fall is very high and rainy season also extends for 

a period of about six to eight months a year. The 

strength of the soil and soil aggregate mixture for
m ing the sub-base/base course of the roads/pave• 

ments in such areas gets reduced considerably on 
wetting. This reduction in strength can, however, 

be made up by stabilishing with 4 to 5 perce.0t lime. 
The technique No. 5 with minor modifications ot a 
stabilised base o r sub base as the case may be, 
used for construction of roads in wet areas. 

10. SOME FEATURES OF DESIGN AND 

CONSTRUCTION OF RURAL ROADS: 

In the design and construction of rural roads 
the type of traffic to be reckoned is mainly t he bu!• 

lock carts with their high intensities of contact 

pressure. H owever, the crust thickness should be 

adequate to stand t he heavy but occasional runs of 
trucks and tractors whicb cannot be ruled out these 

days A systc:matic approach must be followed 

for design and construction of these roads. Some 
of the steps in this direction could be: 

(i) A classification of the local soil and basic tests 

which will enable to judge the possibility of its 

use and the c hoice of method of stablization 
needed for its improvement. 

(ii) Normally, machnical stablization with sand or 
use of 3 to 5 percent of lime can be adopted 

to improve the p roperties of a clayey soil. A 
sandy subgrade can be used directly as sub
grade, but after adequate compaction. 

(iii) The formation must be raised adequately 

above the adjoining fields, to avoid undue satu-
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ration of the subgrade. The slopes must be 
made stable, by a cheapell type of stablization 
or by at1 least providing a suitable turfing. 

Provision of intercepting side drains and cross
drainage works should not be overlooked. 

The culverts may be of low-cost type such as 
bume pipes, brick or stone masonry or even 
burnt clay pipes. 

(iv) Investingations on locally available cheap 
materials, namely soft aggregates laterite, kan
kar, moorum and industrial waste materials 

like fly-ash, molasses, rice-husk ash, baggase ash 
should be made to find out their suitability in 

road construction. Although some of the soft 

aggregates may not satisfy all the rigid stan
dards, they will be quite useful in the prepara
tion of base courses under light to medium 
traffic, provided they are properly graded and 
compacted. 

(v) Stabli2ation of soft aggregates, with moderate 

amounts of lime, fly-ash or molasses will even 
make them more strouger, durable and fit tor 

surfacing under light traffic. Soil-aggregates 

mixes and soil-cement will also prove to be 
economical propositions. 

(vi) In the design of base courses and road crust, 
the Group Index Method or the C. B. R. met
hod can be adopted. Where facilities for 
determining the C. B. R. value are not availa
ble nearby, the values can also be determined 
from a knowledge of the gradation and mdex 

properties of the soil and using the empirical 

formulae given by Bhanot and others 

(vii) High class technologies and mechanised cons

tructions shou.ld be totally outside tbe philoso
phy of rural road developffient. Use of locally

developed construction tools and adoption of 
labour-intensive methods will help in provid
ing employment potential to the local rural 
population. There should be, however, no 

compromise on the question of making the 
specifications sound and suited to the traffic, 

aod maki11g the construction suitable and dura
ble. The artisans and the labour are to be 

trained to develop the needed skill for the jobs 
of supervision and quality control. 

FINANCING THE RURAL ROADS-SOME 
ISSUES AND SUGGESTIONS : 

The construction of an adequate rural road network 

bas become a matter of national concern in Iudia. 

It is seen as an essential mfrastucture enabliJ1g the 

development of three quarters of the total popula
tion of the country living in rural areas. It ha~ been 
estimated, Swaminathan, et al (1981 , that 9 lakh 
kilometres of fresh road construction are required 

to provide a satisfactory rural network to all 
villages. This will involve an expenditure of Rs. 
11 ,000/- crores at 1979 price level, and will take at 
least t wo decades even (if further price escalatioDs 
are ignored ,. The length of rural roads in t he 

country in 1981 was about 9.13 lakb kms, and is 

expected to more than double itself by the end of 

the Century. The Twenty-Year Road Development 
Plan (l98J-2001) envisages that total length of rural 

road network by 2001 to be 21.80 lakb km, or an 
addition of about 12.67 lakh kms to t he rural roads 
ensuring linkage of all villages as per Nagpur Plan. 

This requires an annual investment of not less than 
1700 to 1800 crores as against the present annual 
average invesment of nearly 500 crorcs. In addi• 
tion to this, tbe funds are also required for tbe 

maintenance of the existing roads. The resource 
gap io this sector is a persistent problem. 

The financial inputs for all road works generally 

comes from Government resources which may be 
Central, State Municipalities Development Board, 
Town Area, etc. Since the village 1s the smallest 

unit of a group of families, it bas hardly any money 

for a wellare and service activity, and obviously 
largely depends upon the Government resources for 
such activities as construction of roads. There is 

little hope for finding all the funds needed for this 

stupendous Lask of rural road development from 

the normal Plan provisions. Therefore, ways and 

means of stepping up the pace of development by 
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additonal resource mobilisation will have to be 
found to acbieve tbe targets by the turn of the cen
tury. Some of tbe possible means of finding 
resources are discussed below (9) and pertinent 
suggestions made, in regard there to ;-

1, Some part of the land revenue collected from 
the village could be ploughed back for village 
development. A minimum percentange of land 

revenue should be earmarked for the develop
ment of rural roads. 

2. The other source of raising funds for the rural 
road development could be levying a sort of 
cess on the saleable agricultural produce. 
This could be collected from the farmers at the 
market place, sugar mills, rice mills, etc. Many 
market places (Mand is) do levy a cess on the 

parked vehicles and the agricultural produce 
sold, for the development of market place and 
for the facilities provided. Even the pr ivate 
wholesale dealers charge commission over the 
sale. At prese12t, most the farm produce is 
purchased by tbe govenimental agencies and 
the price offered is according to the rates fixed 
or predetermined by the Governm~nt, thus the 
cess to be collected may from a part of the 
price offered, The cess collected from a market 
place may be distributed amongst tbe villages 

feeding the market place. 

3. Village Panchayats can collect a type of 'Road 

Tax' from tbe vehicles in tbe villages. The 
rates could be different for different types of 
vehicles. A toll tax oan also be collected by 
Pancbayat from the vehicles visiting the villa
ges. The Pancbayat may also accept loans 
and donations from the villagers who are get
ti11g direct advantage from tbe road coµstruc
tion in tbe village. Best use should be made of 
the potential of villagers contribution in 
making available land for road construction 
and for doing earth work. 

4. The Government can also provide matching 
grant to the funds raised by Panchayat by tax 
collection, donation, etc. for link approach 

road construction to backward villages. Even 
tbe weigbtage could be attributed to different 
factors to choose tbe village to be given the 
matching grant. In tbis regard, the following 
factors could be considered 1 

(i) Population of tbe village. 

(ii) Economic co12dition of the inhabitagts or per 
capita income. 

(iii) Extent of the conditions and or economic status 
of villagers to be raised. 

(iv) Quantum of traffic anticipated on the road. 

(v) Nature of vehicles anth.:ipated to ply on the 
road. 

(vi) Whether tbe access road is a terminal village 
road or it forms a missing link on tbe road 
network. 

(vii) Whether proper land or raised embankment 

exist for the access road or wbetber it can be 
made available. 

(viii) Whether the access road acts as flood prote
ction also. 

(ix) Quantum of funds raised by tbe Panchayat. 

(x) Type of road construction envisaged at first 
stage, 

5. Tbe State Government may also frame policy to 
make it obligatory for a Panchayat/villagers of 
a particular village to deposit at least 20 per
cent ol the total estimated cost of road cons
truction, their villlsge should be co1mecled with 
metalled road on top priority. 

6. Banks ca12 also be asked to liberalise their 
policy and should consider advaccing loans to 
village Pancbayats at nominal interest for cons
truction of rural roads providing access to the 
village which would not involve greater r isks 
than that of existing procedure of advancing 
loans to artisans etc. for setting up their sbop, 

workshop, etc. for increasing their income. 

7. State Government may impose 'Rural Road 
Tax' at the rate of Rs. 300/- per year on com• 
mercial vehicles viz. trucks, buses, metadors 



flf& ________________ se_tJt-em_ber- '9_1_1 _25 

etc. and Rs. JOO '- per year on other vehicles. 

T he tax so collected by the State Govcnimcnt 

should be utilized only for construction and 

maintenance of rura l roads in the country. 

8. Rate toll tax collection of a major bridge is 

fixed o n t he basis of construction cost of the 

bridge. It is proposed that tbe basis should 

include the construction cost of the b ridge and 

the higbY.ay on "hich it is suuated. T he extra 

tax collection should be invested on the cons

truction and mawtena11ce, of rural roads linked 

with this highway. 

9. Excise and Revenue departments are collecu11g 

heavy revenue lrom rural roads, these depart

ments should revise their r ates and a pr ovision 

ot 10 to 15 percent 01 collecuons should be 

kept tor construcuon and m1untenance ot 
roads in rural areas. A well-knit road net

wor k in rural areas defin nely, ID turn, \\ 111 ID· 

crellSe the revenue cullect1on by these depan

n.ents. 

10. Industrial houses. commercial undertaking, 

banks, etc. can a lso be asked to a<lopt villages 

tor uphllmcnt. Y 1llagcs selectc<l should be 
similar to the selecuon ot poor families ID a 
village or district for their upht tment. These 

famil ies age given some lunds lor raising their 

means of 1iveli1hood. S1m1larly, a few villages 

in a block or a district can be selec1ed on tne 

bas1~ of tbe backwardness, e tc., but with grea

ter importance being given to access roads. 

The expenditure incurred in construction of 

these roads can be treated as subsidy/grant, 

and expenditure incurred on other develop

mental works 10 t he village may be treated as 

loan. This type of subsidy is akin to the sub

sidy provided to farmers on fertilisers or grant 

given for the erection of wi11d mills, solar 

pumps, biogas plants. etc. 

11. In situation, w here t be r ural roads are pdma

rily meant to meet the needs of a particular 

industry of project, the concerned beneficia-

ries should bear o r contribute to\.\ a rds cons

truction and maintenance of these roads. Ag
r o-industries like sugar factor ies could be en

courged to pool resources to construct their 

OY. n roads which could be allowed to be 

maintained by them. T his "'ill give a sense 

of involvement to the people and \\ill make 

them aware of the possible benefits of the 
road project. 

12. T he last but not the least, it is proposed that 

an organ isation like Rural E lectrification Cor

poration (REC} may be set up at State Level 

to look a fter the whole issue of ru ral road 

development and their accessibility patter.n. 

The o rganisation will be an apex body wbich 

will also co-ordinate the functions of various 

agencies involved in the development of rural 

r oads should be done by this organisatioD. 

This step will monito r t be projects and ensure 

that t he funds a lloted for rural roads a re spent 

o n rural roads only. A ll tbe bottlenecks 

could be removed effectively as the organisa

tion wiH be dealing w ith t he rural r oads only. 

T he above sugges tions, if accepted by tbe Govern

ment the d ream of connecting all villages with me

talled roads may be fulfilled earlier than the llHD 
of century. 
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CSIR TECHNOLOGIES FOR RURAL 
DEVELOPMENT 

M. S. Virdi 
Head of Project Officer 

CSIR Polytechnology Transfer Centre, Bhopal 

The author has described various technologies developed by CSIR 
which are useful for rural development. T hese technologies may add income to 
rural & tribal areas. T he necessary help being provided by CSIR. 

Nearly 80% of the population of the Country lives 
in rural and tribal areas. For integrated develop
ment of the Cou11try it is esseotial to develop this 
section of society, Government and fuiancial insti
tutioDs are doing excellent job in developing rural 
and backward areas by introduction of various 
schemes. In this era Science and Technology bas 

very important role to play and it is essential to 
introduce Science a11d Technology for development 
of society. Our Prime-Minister who is also Presi
dent of Council of Scientific and fndustrial Research 
which I represent iu M1tdhya Pradesh bas very 

rightly emphasized the role of S aDd T in Rural 
Development. 

At present job opportunities in rural areas are 
mioimal and population is forced to migrate to 
cities in search of job/Livelihood there-by creating 
slums io the cities. le is very essential to stop chis 
trend if not possible to reverse it for the present. 
Govt. of India bas set up Food Processing Deplt. 

to boost agro-based industries io rural areas which 
will generate employment potential and also farmers 
will get adequate price for their produce, At pre
sent in certain areas of Country some fruits and 
vegetables are available at throw-away prices and 
leave the farmers in helpless State s ince it is not 
possible to transport this produce due to its perish
able nature. There is also need to use techniques 
for preservation of fresh fruits a11d vegetables like 

wax emulsion improved packaging materials so that 
losses are minimised. Setting up of Agro-based 
industries will go in a long way in rural develop
ment. There is scope for fruit and vegdable pro
cessing such as tomato puree, paste, spray dried 
powder, orange juice concentrate, mango nectar, 
guava juice and jelly. Banana juice, papaya tuti
fruty papain, vinegar, processing of Jack fruit, dry 
and wet pickle, Dehydration units for Garlic, onion, 

ginger, Peas, Mango (unripe), green chillies. There 
is scope for Cb1lli, Dhania, Garlic, ginger, Turme1ic, 
oleoresin aDd oil of these spices. Setting up of 
such food processing plants would encouage farmers 

to grow these horticulture products to improve 
their income. Cultivation of garlic in Mandsaur 
due to setting up of Garlic dehydration units and 
growth of Soyabean and coming up of solvent plants 
are examples of interdependence. At present there 
are 50 solvent extraction plants in M. P. Production 
of Soyabean bas reached to 1.0 m Tonne. There 
also exist scope for settiog up prooessing units for 

cereals pulses. It is felt that cereals and pulses 
should be processed in the rural areas itself so thst 
farmer is able to add value to his produce, generate 

employment in rural areas. Moreover, powder 
and husk is also retained in the village itself for use 
as cattle feed. I have seen farmers transporting 
cattle feed ( husk etc. ) from cities to rural areas. 
Manufacture of these machines bas started in M. P. 
with the help of PTC. CFTRI Mysore have deve-
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loped a hand operated pulse milling machine (50 
kg/ hr cost Rs. 5000/-) which can be set up in pulse 
growing rural areas. This can help in employment 
generation and reduce the cost of pulses 10 the con

sumer. With one machine we can generate employ

ment for 3-4 persons. This "Small and beautiful" 
machine should be widely promoted under Techno
logy Missioo for oilseeds and pulses. Similarily, 
bakery flour mills having capacity of ( 100 Kg/ hr 

and costing Rs. 85,000/-) should be set up in wheat 
producing pockets aod where roller flour mill does 

not exist. Entrepreneurs can set up these plants 

for producing Mitida, Suji, Atta etc. There is a 
need to develop a small band/ power operated flour 

mills although one design is available but it bas not 
been found efficient. A unit bas been set up in 

M. P. through PTC. 

There is wide scope for introducing mini-rice rr.ills 

like on.; developed by CFT1'1 which Costs Rupees 

75,000/- and its capacity is 500 kg/hour ol paddy. 
Ooe firm ID Kanpur is alsu manufacturing a machine 

having capacity ol 200 kg/ hour and Costing R ui-ees 
25-30,000. These plants are now being set up 10 

M. P. Mini-maize mill should also be 6et up ID 

backward areas tor degerming of corn, atta and 

Suji etc. 

SOYA MILK: 

There is growing shortage of milk in urban as well 
as rural areas and prices are ever rncrc:asmg. It is 

very essential to supple:ment requirement of milk by 
iotroducing alternatives like Soya milk. This can 

be produced at domestic/cottage level. Value of 
protein/carbohydrates in Soya milk 1s same as that 
of Cow/ buffalo milk. Milk 1s suitable for making 

Tea/Coffee, Curd, Ice-cream, dnnkmg purposes 

etc. 

MUSHROOM CULTIVATION : 

Few years back Mushroom Cultivation had beeo 
monoply of Jammu & Kashmir and H1machal Pra

desh. PfC introduced cultivation of Mushroom in 

M. P. io the year 1984. Growth as been very en
couraging ; t wo types Button and Dhingri-Pleurotus 

have been ado pted as cottage/ rural industry. A 
Laboratory for producing 'Spawn' has also been set 
up. Regular training programme are being o rga

nised by M. P. Horticulture Deptt. to whom 
technology has been transferred. Button cao be 

cultivated in cold regions white Dhingri can grow 
in places where temperature does not exceed 45°c, 
A t the most a desert cools may be provides. 

MEDICINAL & AROMATIC PLANTS : 

Country has been divided into 17 Agro-Climatic 

zones Certain agro-climatic areas of M. P. like 
Betul, Panchmari, Malwa region, Bastar eto. are 

suitable for cultivation of Aromatic grasses like 
Palmarosa, Lemon grass Citronella, Mentha 
species and medicinal plants like Catbaranthua 
Roseus (Sada Bahar), Vetiver (Khus), Geranium, 

plant raw material for tropane alkaloids. Egyptian 

henbane, Dubosia Diasgenin, cyprus, Damascus 
Rosea. Cultivation and Extraction of these species 

can give higher monetary gains to farmers than 

convr ntional crops A start has been made with 
the efforts of PTC by entrepreneurs. M. P. orest 

Developme11t Corp has also started cultivation of 
palmarosa and extraction of essential oils. IIitto
duction of these crops is very essential. 

RABBIT FARMING: 

Rah bit farming has again been monoply of Jammu 

& Kashmir and H1machal Pradesh. PTC intro
duced very recently Rabbit Farming in M . P. in 

view of increasing demand of Furr. It has good 
export potential as well. Recenrly, a training pro
gram \\ as organised at Shivpur, (M. P.) 10 colla

boration with a voluntary organisation. Another 
program will be org1m1sed by M. P. Antyavasyee 

Nigam for tribals of M. P. It suits cold regions 

of Country where temperature does not exceed 
35°C. Rabbit farming could bl, good rural 
industry which can give rise to allied industry like 

'Shawl and Sweaters. 

LEATHER PROCESSING BY RURAL 
TANNERS : 

Io M. P. about 80 million bides and skins are avail

able annually and hardly 5% ol this valuable 



wealth is processed within the State and rest is tra

ded off to other provinces. It is our effort to in• 

crease its processing with t he State. PTC organise 
training programs in collaboration with CLR [ 

Madras for improving the efficiency and quality of 
leather processed by rural tanners. M. P. Leather 

Development Corporation takes follow-up action 
and provides support to these ta011ers by way of 

supplying raw materials agd chemicals required for 

tanning and buying the prcduce. Such programs 

should be adopted in other areas also. 

FOREST PRODUCE : 

There is ban on felling of trees through-out t he 
Country but we can utilise the minor forest produce 
like leaves, myrobalan, Chironji, tamarined, medi· 

cinal plants etc. For utilisation of leaves Leaf cup 
machine developed by CFTRI was introduced 

7·8 years back, now 300-400 machines are working 
in M. P. aod 'Dona' has become very popular 
alld available in market. Two manufacturers are 

producing these machines Costing around Rs. 35C0-
5000 depending upon requirement of dies. Myro· 

balan is required by Leather processing as well as 

pharmaceuticals. At rural level grinding units can 

be set up for supplying power to Ayurvedic units. 

HOUSING ANO SANlTATlON 1 

Construction Cost is increasing day by day due to 

enhanced Cost of building materials. E ffo rts are 
being made to develop cheaper alternatives. Mud 

housing is prevalent in rural areas since primitive 

days. It is befetting to develop mud housing tech• 

Diques. CBRI Roorkee bas developed non·erodable 

mud walls and fire proof thatch. Cost of coos· 

truction is Rs. 25-30/-Sq. ft. RRL, ( Trivendram ) 
bas also developed fire and water proof thatch 

using palm leaves. Similarily, techllology for sta· 
bilised mud blocks ( with 5% cement ) has bee1:1 

found suitable since it is possible to achieves stren

gth of 20-25 kg/sq.cm Secondly, these block does 

not require firing resulting in saving of fuel and 

savi11g the environment from pollution. These 

blocks have started being used iD urban areas. 
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Rice Husk cement could also be used in rural hou• 
sing to bring economy. 

Sanitation 1s integral part of rural housing. Two 
pit rural latrine witb improved seat ( havmg 45° 

slope1 has been quite appropriate. Several latrine 
have been made in M. P. and all over the Country. 

Waste water disposal system should be sdopted to 
avoid spreading of muddy water in lanes which give 
birth to harmful bacteria. 

CHRI, RRL (B) and PTC have jointly launched a 
demonstration-cum-training program in rural hou· 
sing. lo the first phase 5-programs will organised 
under Govt. of India's 35-point program. 

DRINKING WATER : 

Water is very essential for life and irrigation. 

CSIR Labs have developed technologies for identi· 

fication of aquafiers aDd their assessment and puri· 

ficatioo of dri11king water such as Water filter 
candle which could be fitted in eanhen pitchers, 
purification of well water iron removal, flouride re· 
moval, separation of salts, removal of guinoea warms 

etc. Ferrocement tanks developed by SBRC (Roor• 
kee) are much better and cheaper compared to 

plastic tanks. These tanks are being used by S\ate 

Deptts. in M. P. and there are 4 manufacturers. 
This technology should be adopted through out the 
country. 

JAL SHAKTI : 

It is worth mentioning the development of 'Jal 

Shakti' a polymer developed by NCL Pune and 

being manufactured by a Bombay firm. This poly

mer absorbs water up to 500 times its weight and 

keep the root/seed wet for 15-20 days. It is suitable 

for cultivation in water scarce areas Results of 

trials have been very encouraging. Higher yield to 
this tune of 30-40% has been achieved for ma11y 
crops. 

At present Technology delivery system involves:

Publicity of technologies through mass media, 
Journals, 

Lectures in seminars, workshops, training pro• 
grams, orientation programs. 
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Providing Sand T inputs to DlCs, DRDAs, 

Tribal welfare deptt., Banks Financial Iostt. 

fo r incorporation in their plan of action. 

Interaction at Secretary level for mcorporation 

of S and T mputs in State Plans. 

Direct interaction with er:trepre11eurs. 

Arranging Demonstration and Training pro

grams. 

It has been felt that more vigorous efforts are 

needed to achieve faster pace of development. 
Proposal has been made to Government ol Madhya 
Pradesh to set up Rural ·r echnology Demonstration 

-cum Training Centres ( NRDC Model with modi
fications) at District Level since "Seeing of deliev
ing" creates more impact then any other approacb. 

These centres should become self sufficient atter 
t wo years of their setting up. 

Did You Know? 

• 50% to 70% of U.S. energy use could be supplied by 
renewable sources of energy by 2030. according to 
a new study by U.S. government scientific labo
ratories. 

• A 60% to 80% Reduction in carbon dioxide (C0 11 

emissions around the globe will be required in 
order to stabilize the climate, according to recent 
international meteorological studies and projec
tions. 



Information on Rural Technology Products/Processes 

SOLAR WATER HEATER 

Hot water is more eftcctive than cold water for 
many purpose. In some areas bot water is not 
used because fuel is so expensive, it is used only 
for esseatial tasks. Solar water beater caD supply 
bot water without using up available fuel. 

Heat from sun's rays are easily captured. Black 
pai1.1ted surfaces exposed to sun will get hotter 
than those of any other colour. A metal surface 
painted flat black and placed in contact with water 
will beat the water. Black metal plate is called 

absorber. 

Water can be kept hot with the help of insulation. 
The insulation may be given such as glass wool, 
straw, sawdust or polyurethene foam. The absor
ber may be covered with the glass cover. Glass 

transmits high radiation from sun that heats the 
water, but stops low energy infrared radiation that 
is reradiated from hot absorber. It also keeps air 
from passing over absorber causing heat loss. The 
reduction of two forms of heat loss makes glass 

an ideal insulator. 

Solar water heater presented here can provide hot 
water year round. 



This system will heat 70 litres of water to 60°C 
between sunrise and noon, on a clear day with an 
average ambient temperature 32°C, 

CONSTRUCTION 

It consists of two main parts ( t) heating absorber 
collector (absorber) wb ioh is made of aluminium 
sheet (22 SWG) and (2) storage tank that holds the 

water for the system. 

The metal sheet is housed in a wooden boit, filled 
with insulating material like glass wool, straw, saw
dust, polyurethane foam. Glass wool & Polyure
thane foam are better insulating material than 
others. Wooden box is covered with glass sheet, 
which transmits the solar radiation to absorber 
plate which absorbs heat but reverse is not possible. 
Storage tank can be made of Galvanised iron this 
may be oil drum but in this case one bas to be seen 
that one end can be lifted off to serve as lid. 
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METHOD OF CONSTRUCTION 

MATERIALS REQUIRED 

1. Aluminium sheet 22 SWG thick 90 cm x 180 cm 
-2 off 

2. Galvanised iron pipe 2.5 cm dia x 5 cm long 

-2 off 

3. Galvanised Stove Bolts 6 mm d ia X 2.5 cm long 

-28 

4. Metal washers 6 mm 

5. Rubber washers 6 mm 

METHOD 

-56 nos. 

-56 nos. 

1. Cut 2 cm off the length at1d width of one of the 
sheets of aluminium sheet so that it will be 
I cm smaller than the other sheet on all four 
sides. 

2. On the smaller s beet drill two 3 cm (I t'') holes 
for the two connectors. Drill 4 cm in from 
edges. (Fig. 2 for Aluminium Sheets) 

l 
co 
0) 

Fig.-2 Aluminium Sheet 
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3. Place the two Aluminium sheets together. 

Using a hammer and anvil fold l cm over lap
ping edges. (Fig. 3 for Edge fold side vie") 

4. Fold tbe edge I cm again and solder tbem to 
make airtight seal. (Fig. 4 for Soldered Fold) 

5. Drill holes for 6 mm bolts at regular interval 
like button on mattress. Bolts will keep the 
sheets being forced apart when absorber is filled 
with water. (See Fig. 5) 

6 Place bolts in holes with rubber and metal 
washers at each end of bolts to ensure a water 
tight seal. (Seee Fig 6) 

7 Use 2 5 x 5 cm G . I. pipe to make connectors. 
Place the pipe flush with solar collector sheet 
coverir.g 3 cm hole. Solder the pipe to sbeet. 
(See Fig. 6) 

8. Paint the front of heater witb black paint so 
that it will absorb sunlight rather than reflect it. 

RP i 

Fig.-3 Edge fold Side View 
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SOLDE~:s. 
Fig.- 4 Soldered Fold 
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MAKE STORAGE TANK 

Take oil drum whose one end can be lifted off to 
serve as a lid. 

Paint oil drum with water proof paint. 

Insulate outside by covering with mud, a mixture 
of tar and straw. 

Drill holes for inlet and outlet connectors and solder 
pipe in place at bottom and top respectively. 

CONNECT TANK AND COLLECTOR 
Attach a section of hose to lower outlet (cold 
water) on tank and attach it to the lower right 
(cold \\ ater) inlet o n collector. 

Attach other section of hose to upper inlet (hot 
water) on the tank and attach to the upper left out

let on the collector. 

MAKE THE COLLECTOR AND STO
RAGE PLATEFORM 
Place so t hat collector faces south and is at a 45° 
angle. 

Build a portable stand (A portable statid is usually 

cheaper and can be easily moved the track the sun). 

Wooden table can also be used as stand. 

OPERATION AND MAINTENANCE 
OPERATION: 

1. Rc:member to keep the Collector at 45° angle 
if the: latitude of your area is unknowD, Lati• 
tude plus 10° in temperate zones. 

2. T he bot water will rise to the top of tank. 

When all o f the water is to be used, it can be 
d rained from fancet. When only a small 
amount of water is needed hottest water can be 
taken from the top of tank!. 

3. Whenever "'a ter is being heated water level 
should be kept above the: tank's upper house 
connector to allow the water to circulate or 
thermosyphon will not work. 

4 Tbe water heater works best wbeo the connec
ting hoses are as short as possible. 

MAINTENANCE 

1. Replace rubber hoses every two or three years, 
if necessary. 

2. Paint the metallic parts with rust proof paints 

and check periodically for every i;ix months. 

3. Paint oil d rum with waterproof paint and check 
regularly. 

4. Check the water leakage. 



APPLICATIONS 

Water heating 

Washing clothes 

Personal Hygiene 

ADVANTAGES 

1. Easy to build and operate 

2. Provides heated water 60°C witbit.1 two hour 
period. 

3. Portable 

4. No fuel costs 

CONSIDERATIONS 

Has to be filled manually 
Lifo f xpectancy of two years. 
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Heats water only on Sunny days, Does not operate 
at night. 

COST ESTIMATE 

Approx Rs. 1500/· based 011 current prices of raw 
material. 

MAKING WATER SAFE FOR HOUSEHOLD USE 

BY CHLORINATION 

This recipe makes a concentrated (stock) solution of the chemical, 
which can be used to treat larger quantities of water. Do NOT 
drink or use this solution undiluted and keep it out of the reach 
of children. 

To make up the concentrated solution, add 4 teaspoons ( 16 
grams) of sodium hypochlorite, OR 10 teaspoons of bleaching 
powder (40 grams) to one litre of water. 

Always add this concentrated solution to water, to ensure proper 
mixing, as follows : 

1 litre water : 3 drops stock solution. 30 litres water : 1 trea
spoon stock solution. 4550 litres water : 1 litre stock solution. 

Treated water should be allowed to stand half an hour before 
using. 
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BIOGAS PLANT BASED ON KITCHEN WASTE 

In our country most of the biogas plants installed 
are based on cowdung. One important biomass 
which bas great potential for biogas generation is 

kitchen waste. 

With the rapid industrialization of the country large 
number of industrial units have been set up. The 
industrialization has also resulted in development 
of hotel and restaura11t business. There are also 
large llUmber of educational institutions having 
residential facilities and religious places in the coun
try. Most of these places have community kitchens 
to serve food to the workers, to the students, to the 
pilgrims and to the public. Large quantities of 
kitchen waste remains contain cooked food like 
rice, pieces of ctapati, puri, dal, vegetables and 
uncooked food like skins of vegetables, rotton 
vegetables etc. accumulate every day in these places. 
Disposal of such waste creates serious problems in 
time and money. These kitchens usually use con
v~ntional fuels like LPG, kerosen~, electricity, 
steam, coal, wood, diesel etc. As the kitchen v. aste 
is a potential source for biogas generation, the ins· 
tallation of biogas plant in the vicinity of community 
kitchen would serve the following : 

1. Disposal of produced kitchen waste would be 

free. 

2. Produced fuel in the form of biogas could 
replace the consumption conventional tuel sub

stantially, if not totaUy. 

3. The slurry coming out or the plant would be
come a good manure to be used in garden or 

in the farms. 

4. It will help to maintain clean odour free envi

ronment. 

. .. 

Sardar Patel Renewable Energy Research Institute, 
Vallabh Vidyaoagar has designed and devele,ped 

one 0.9 cum capacity pilot biogas based on kitchen 
waste. On successful development ol pilot plant, 
the Institute bas set up three more such plants at 
the following locations in Vallabb V1dyanagar for 
field study. 

1. Gunatit Jyot Mabila Kendra -lOcu m 

2. Akshar Pursbottam Chbatralaya - 12 cum 

3. Sbri Swaminarayan Cbbatralaya - IO cum 

All the three plants are in operation and the 
working is found satisfactory. 

For setting up the biogas plant on kitchen waste 
the following points may be noted 1 

1. JOO kg of kit1.:ben waste 1s required to operate, 

10 cum capacity b1ogas plant. As per require
ment small capacity plant can also be installed. 

2. IO' x 10' open space near to kitchen is required. 

3. Expected expenditure is around Rs. 16,000/
for 10 cu m capacity biogas plant, 

4. Operation ol the plant is simple and the envi
ronment is free from odour. 

5. Operational cost 1s nominal. 

6. 10 cu m capacity plant operated at designed full 

load 1:ond1t1on produced gas which will 8ave 
4.8 kg ol LPG or 16 kg of coal or 6.9 litres of 
kerosene or 39 kg of fire wood. 

7. T he rate of gas production depends on quantity 
and quality of kitchen waste, eovtromental 
conditions a~ well as day to day care to be 
taken for operation. 
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BIOGAS PLANT BASED ON WATER HYACINTH 

Development of the renewable energy sources is 

perhaps the only choice left with us in this age of 

available is biogas. Considerable work bas been 
done on tbe biogas plants based on cowdung. The 
Sardar Pata! Renewable Energy Research Institute 

bas developed a biogas plant working on water 
hyacinth. Water hyacinth is a plant wbich is not 

used either as fuel or fodder. Jt bas capacity to 

double itself within short period of 1.5 to 12.5 days. 
So, if it is supplied to a biogas plant, then the nui

sance of weed growth is controlled. Also at the 
same time, gas produced Cl!D be used as a valuable 

fuel and the digested slurry obtained at the end of 

the process is useful as manure. About l kg of 

green water hycinth containing 93% of moisture, 
generates 50-55 litres of biogas. The methane 
content in biogas varies in the range of 65-70%, 

Herc, a RCC digester is constr ucted below ground 
level. A mild steel gas holder is provided at the 
top which remains in floating condition when gas 

is collected in it and falls to its original position as 

the collected gas is consumed. For effective diges
tion water hyacinth is cut into small pieces of about 

3 cm size and are fed into the digester tbrough 
inlet pipe. A plunger is used to push these pieces 

pieces into the digester. Water is also added to 

the digester according to the quantity of water hya
cinth fed. For completed igesllon, mixture of water 

bycinth and water should be thoroughly mi,.ed and 

hence a stirrer is proviaed. T ha digested material 

is withdrawn from outlet pipe. This slurry is very 
effective when used as manure and the gas produced 

is good as fuel for cooking, lighting a nd for mecha

nical power generation. Biogas is a useful a11d 
cheaper fuel for replacing diesel in dic:sel pumpsets. 
Il is observed that about 4/5th of diesel can be re
placed by biogas thereby saving the valuable diesel. 

If a 5 cu m plant operates at its full capacity, lhen 
the gas produced can run a 5 hp diesel pump for 

2.5 to 3.0 hours. Diesel pumpsets thus provided 
can a lso be used for the supply of d rinking and 

irrigation water. 

T he operation and maintenance of biogas plant is 
easy and eco11omical, also. About 20 kg of green 

water hyci(ith and 10 litres of water per cu m capa

city are required everyday. For 5 cu m biogas 
plant, about 2000 sq m of water body is sufficient 

so that consta11t supply of water for the installation 
of a 5 cu m biogas plant is approx11nately Rupees 
15,000/-. The cost includes constructio11 of diges

ter, gas holder, stirrer, inlet and outlet arnmge

ments and plunger. The plants can be constructed 
of varying capacity depending upon the availability 
of water hyacinth and requirements of t he ind1vi·· 

dual. Keeping i11 mind the characteristics of wate.l' 

hyacinth, the Institute has designed 5 cu m plant and 
a few plants are installed at various places for field 

observation. Their performance is found satisfa
ctory. If you are interested and are in need of 
more informauon, please contact at : 

SARDAR PATEL RENEWA BLE ENERGY RE
SEARCH l NSTfTUTE 

NEA R BVM ENGINEERING COLLEGE 
VALLABH VfDYANAGAR-388120 
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L~GHT 
NEW SOL AR CELL 

A new kind of solar cell, more efficient than the 
ones currently in use has been developed in West 

Germany. The cell absorbs sunlight on both sides 
and transforms it into electric power. According 
to Dr Rudolf Hezel of the University of Enlarge 
N umberg, who has developed the cell, a finely-laid 

metal grid provided at the open back side allows 
t he cell to absor b sunlight through both the sides. 

The oew cell is cheaper, lighter and tonger lastmg 

compared to the conventional cells. 1l is claimed 
to convert 20-24 % of inoident light into elet:tr1c 
energy as against 15% efficiency ol t be present cells. 

MUSTARD PLANTS TRAP MAJOR 
CABBAGE PESTS 

Entomologists i11 Baogalore have found a unique 
system of b10<.-ontrol o l cabbage pests ttlat will mmi
m1se t be use of U1se-:t11:1des-usmg mustard plants 

to trap t he insects. 

Cabbage pests cao be lu red away onto mustard 
plants grown in pa ired rows 11.lter 25 cabbage rows, 

according to scient ists from t he entomology d ivision 

of the h 1dian Iostitute of Horticultural Research m 

Bangalore. 

IIHR scientists, K. Srinivasan and P. N. Krishna 
Murthy reported the ir find ings in the journal lndwi1 

Farming, 

Pests such as the diamond-back moth, leaf webbcr, 
caterpillars and a phids frequently attack cabbage 
crops and farmers often have to resort to as many 

as 16 sprays of insecticides in a single crop season 

to control the pests. Sometimes they even spray a 
m ixture of two o r three insecticides. 

But the indiscriminate use of pesticides has brought 
in its wake several problems. They leave behind to

-xic chemicals on the cabbage leaves, affecting human 

health, eliminate natural enemies of the pests from 

News and Views 

the natural ecosystem and the pests are resurging 

due lO increasing rcs1slance to the insecticides. 

Laboratory, green house and field tests by the Ban
galore scientists have shown that the pests preferred 

mustard to cabbage when a choice is available. 

According to the scie11tists, t he ideal intercrop com
bination is nine rows of cabbage follo\\ed by lWO 
rows of mustard. ID o ne row, the mustard should 
be planted 15 days before cabbage is planted a nd in 
tbe second 25 days after. Wnb t his combmauoo, 
the ca bbage n:mams free ol pests upto Ltle head 

iniuation stage. 

The preferred host, musta rd, can then be cbeoked 

e11sily with insecticides. Ooly small amounts of 
inse1:ttc1d c:s in two sprays are then needed to con
trol the insects. 

BIOGASIFICATION 0.F SORGHUM 

The l nstttute ol Gas Technology has been operating 
a 1200 gallon a naerobic sul1ds-concemratmg d igester 

at the Wall Disney Wor ld Resort Complex, Flom la , 
T h is d igester development work 1s part ol the 

larger effort to p rovide an effective community 

waste ln::atmeot and energy recovery concept tor 

smaller commu01ttes. In 1986, a programme was 

initiated to test the digestion of sorghum. Perfor

mance data \\ere collected at bot h mesopbilic and 
thermph1lic operating conditions at total organic 

load mg rates ot 0.25 and 0.5 pounds per cubic foot 

of digester volume ()(r day, respect1vely. Excellent 

methane yields were obtained durmg t~elve month 
01 stable and uninterrupted operation. This paper 

summanzes the performance data obtaicied on sor
ghum m this digester. 

VEGETABLE OILS AND THEIR ES
TERS A S DIESEL SUBSTITUTES 

I ndian scientists have identified a range ol vegetable 

oils and their methyl esters which can serve as 

effective fuels for diesel engines. 



Tbese potential diesel substitutes were identified as 
part of a wide survey on several vegetable oils being 
considered worldwide for use in d iesel engines. 
Tbese include cottonseed 01I, maize oil, ricebran oil, 
rapeseed oil, sunflower oil, linseed oil aod soyabean 
oil. 

The oils along with their esters were evaluated for 
their performance in a K.irloskar AV I engille, 
which is a single cylinder, four-stroke, water cooled, 
direct injection diesel engine. The trials were con
ducted by a team of scientists from the Indian [nsti
t ute of Tecb11ology, Madras. 

The esters were produced by a chemical reaction 
called transesterification where the glycerol in the 
oils was substituted with three molecules of mono
alcohols such as methanol. This led to the forma

tion of three molecules of methyl ester of the 
vegetable oil. 

The HT scientists tested three parameters-the per
formance of the engine with the vegetable oils, the 
engine performance with methyl esters of the vege
table oils, and finally the performance of the engiue 
with karanji 011, obtained from "karanji" or Ponga
mia glabra, a plant widely found in India, which 
was specifically compared with diesel oil. 

Preliminary studies indicated that pure vegetable 
o ils could be used in diesel engines without any 
maJor problem. The findings were reported by IIT 
researchers P. Srinivasa Rao and K. V. Gopala
knshnan in the "[od ian Journal of Experimental 
Biology." 

The brake thermal afficieocy bas been found to be 
lower for vegetable oils and the smoke density is 
higher than that of diesel oil. 

T he scientists noticed a few typical problems asso
ciated with vegetable o ils, like bad smell. Palm oil, 
especially, produ::ed a typical exhaust stench around 
the engine, particularly at higher loads. 

Ricebran oil, with its high viscosity, gave rise to 
problems of flow in the fuel line. A second pro
blem with it was the dark colour of the exhaust. 
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The study concludes that both vegetable oils and 
their methyl esters perform with acceptable thermal 
efficiencies as fuels for diesel engines. If it is cer
tain that an engine will be operated on a vegetable 
metnyl ester for a long t ime, then the inJection 
t iming can be readjusted to oblain better thermal 
efficiency. 

WOOL PROCESSING AND CARDING 
MACHINE : 

T he project was sanctioned by Department of Scie

nce and Technology for designing and installing 
wool carding and processing machine for feeding 
slubbing to the wool spinning charkha. An assem
bly of various parts like opener, cleaner and dust 
extractor 2 carding machines and a condenser for 
making slubbings were installed at Mohanlalganj 

workshop and tested. Its capacity was established 
at 100 kg. of slubbings in three shifts of 8 hours 
each. These slubbings will be able to feed l 00 
wool spinning charkhas in rural areas, mostly hill 

areas. It has thus established a technology com~ 
plex of cottage wool spinning with one processing 
machine of 100 kg. capacity and 100 wool spinning 
charkhas distributed in the rural areas. 

VLLI.,AGE TANNING AND CARCASS 
UTILISATION : 

Tbe tanning of hide and skin already started looally 
and efforts are being made to improve the quality 
further. For the carcass utilisation work a bone 
digester with pressure guage and safety valve having 

a c1£pacity to accommodate carcass of one to two 
animals ac-;ordmg to size has been designed, fabri
cated and installed. In addition to that the old 
technology of boiling 1tarcass in open cauldron was 
also continued. Solar drier has been designed for 
drying the flesh meal after boiling and separation 
of tallow etc. At present there is no trained person 
to work on bone digester but efforts are being 
made to train two local persons at Mangroth for 
this work. It will-provide self employment to 

about 30 tanners and flayers earning at least Rs. 
30/ - per day. 



GUR PROJECT : 

,Bullock dri,en crusher and furnace). 

The project of designing a 4 roller bullock driven 
crusher was completed aod report is being pre

pared. This has been proved this year wor king in 

field cot1ditioD and the equipment designed will be 
released after the publication o f the repo rt. 

An efficient gur making furnace bas also been desi
gned with recouperators and blowers from which 

it is possible to obtain effioiency of more tha11 35%. 
This was also tested in field conditions and proved 

successful. 

RICE BRAN OIL AS DIESEL ENGINE 
FUEL 

Rice brat1 o il might turn out to be a good substitute 
fuel for diesel engines. This has been indicated in 

recent research at the Indian Institute of Techno

logy, Madras, where scientists have investigated the 
use of this oil and its ester derivatives as a fuel. 

Researchers believe the wor k paves tbe way for t he 
development of a new fuel substitute. India is the 

world's second largest producer of rice bran oil, 
with production in recent years averaging to l 50,000 

tonnes a year o f which 15,000 tonnes are of edible 

grade. 

The IITM researchers have reported that the perfor
mance of d iesel engines with regard of thermal 

efficiency, combustion parameters such as combus

tion duration, smoke emission are comparable 
to other vegetable oils. T he scientists have aiso 

reported that methyl esters of rice bran oil are 

more efficient than the oil itself. 

The v iscosity of oil is always higher t han that o f 

diesel oil. T his leads to problems in pumping in 
the injection system of th:: diesel engine. The h,gh 
molecular weight of the oil leads to high car bon 

residues and heavy smoke emmissions. And tho 
oil has a cetane number, short of the minimum re
quired for diesel engines. 

September >91 / 39 

Modifications to the rice b raD o il can help get over 

these problems. One of these is to • heat the oil at 

moderate temperatures 20 10 100 degrees celsius to 
split the oil into lighter oils. Boiling t he oil with 

methanol produces t hree molecules of methyl 
esters. 

The carbon residues of the esters a re relatively low. 
T b,s helps reduce the smoke emission. Following 

esterification, the oil also shows a thermal efficieDcy 
better than that of diesel oil itself. 

SORGHUM STRAW REMOVES 
METAL CONTAMINANTS FROM 

WATER 

Sorghum (jowar) straw can be used to deconta· 

minate was1e water containing heavy metals, accor

ding to scien1ists at Vik ram University in UJjain 
(Madhya Pradesh). 

The scientists from the department of Botany in

vestigated the poss1b1lity o f using this agricultural 

byproduct alone and in combination with calcium 
carbonate to remove metals from water. 

Sorghum (jowar) is an im portant millet crop of 
India and yields thousands of tonnes of straw every 
year wh ich is ellher used as cheap fuel or as fodder 
for caule. 

Reporting their findings in the journal Current 
Science, the researchers D. M. Kumawat agd P. S. 
lJubcy said the str aw and a com bination of s1raw 
and calcium carbonate can be used to remove 

copper, lead, nickel, cadmium and cobalt. 

Although methods like t he use of ion exchange 

resins, adsorptio n of activated charcoal, electro
deposition and reverse osmosis are a lready in use 

for metal removal from waste water, a search for 

low cost agr icultural byproducts such as foliage 
powder and sawdust for pollutant removal bas been 
under v.ay. 

In a series of experiments, tbe Vikram University 

scient ists used two categories of straV1-wel1-groun-



ded. oven-dried (untreated) straw and washed straw 
made by boiliog tbe straw and then washing it 
thr ice with distilled water. T he researchers found 
that the material most efficient in removing heavy 
metals from solutions was activated charcoal, fol
lo wed by straw (untreated), straw (washed) and 
calcium carbonate, straw (washed) and teak saw
dust. 

Calcium carbonate alone also showed a high 
removal capacity. Untreated straw removed metals 
about 3 to 26 percent more efficiently than washed 
straw while combination of washed straw and cal• 
cium carbonate bad roughly 4 to 18 p:rcent more 

efficiency than untreated straw. 

The ample availability, lower cost and simple tech
nique of use make sorghum straw an important 
material in heavy metal pollution, the scientists said 

h1 their report. 

GEODESIC DOMES 

The geodesic dome that Buckminster Fuller (for 
more information see June 3 l isssue) invented and 
popularised, revolutionised low cost architecture, 
aud is of great-relevance in today's context of high 
construction costs. 
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Now, these domes are available in India- ready
made in the form of a kit Called Pabal, these 
domes are designed by Vidyanad Ashram. 

What is so special about geodesic domes ? Well, 
for one, the spherical shape of the dome allows for 
the uniform distribution of load. For all possible 
three-dimensional shapes, the dome achieves the 
minimum surface area and maximum strength, 
making it a most cost effective form of CClnstruction. 
The Pabal dome provides a viable living space at 

just Rs. 40 to Rs. 50 per sq. ft. Because of its 
uniform loading, the Pabal dome does not require 
deep foundalions. A team of eight people can 

complete the construction in less than a fortnight, 
while the basic kit can be assembled in a day. 

The Pabal dome is co11structed of steel and cement, 
and is much more durable than other lightweight 
structures. The standard Pabal dome kit is avail
able in two sizes, with diameters of 6m and 4m, 
and carpet areas ot 280 sq ft and 120 sq ft, 

Other sizes of 3m., Sm,, and 7m can be supplied on 
order. For enquiries contact : Pabal Geodesic 
Domes. Dr. S. S. Kalbagh, Vidyanand Ashram, 
Pabal district. Pune 412 403. 



SOLAR ENERGY CONFERENCE 

An International Solar Energy Conference on "Eco

nomic and Political Initiatives for Applications of 
Renewable Energies in Developing Countries'' will 

be held in Harare/Zunbabwe, from November 14th 

to 17th, ·91. The conference is organised by FES, 

EUROSOLAR, UNSEGBD, Solar Society ot Zim

babwe and others. 

The objective of the confe1ence is to discuss strate

gies for the transfer of or introduction ot solar 

technologies in Tbird World Counmes. There will 

also be an exhibition of applied small-scale solar 

technologies which have proved to be workable in 

developing countries. 

For further information contact 1 

EUROSOLAR 

P. O. Box 120618 

D-5300 Bonn l 

F. R. G. 

OR 

Friedrich-Ebert-Foundation 

P. 0. Box 4720 

No. 6 Ross Avenue 

Harare 

Zimbabwe 

ECOLOGY AND ENVIRONMENT 

T he Institution of Engineers ( India) is Organising 

Sixth Engit.leering Congress at its Pu11e Centre From 

20th to 23rd Dec. '91. The main theme of con

gress is "Transdisciplinary Premises of Ecology and 

Environment,'' with the sub-themes : Geo-Bio 
Frame Atmosphere, Eco-interactions, Environment, 

Eco-Modelling, Strategies, Analysis for Global 
change of Geo-Biosphere, Ba[at.lce of Nature, Impact 

of climatic change and Hu~an Activity, Pollution 
Dynamics and Pollution Cot.ltrol and Clean Techno

logies. 

Forthcoming Events 

For further information contact : 

Dr. S. N. Deshpande 

Convenor, Technical Seminar Committee 

6th Indian fa1gineering Congress 

Institution of Engmeers (I) 

Pune Local, 1332, J. M. Road, 

Sbivajinagar 

FORESTRY FOR RURAL DEVELOP
MENT 

Forestry for Rural Development is a post graduate 

diploma course organized jointly by the Inter
national Institute for Aerospace Survey and Earth 

Sciences (ITC) and Forestry Manpower Develop• 
met.lt Consulta11ts (FMD). 

The course starts on the second Tuesday in October 

of each year, for eight months. 

Applioant should have a B.Sc. or equivalent aca

demic qualification, in f9reslry, agricuhure or a 
related desc1pline. 

For further information contact l 

ITC Student Registration Office 

P. 0. Box 6 

N. 7500 Eoschedc 

The Netherlands. 

SOLAR ENERGY CONVENTION 

Solar Energy Society of India will be conduct a 
"National Solar Energy Convention '91, at Pune 

from 16th to 18th December '91. 

For further information contact 1 

Prof. M. G. Takwale, 

Organising Secretary 

National Solar Energy Convention '91 

Dept. of Physics, 

Pune University 

Pune- 411007 



RURAL STOVES 

Tbe Intermediate Technology Development Group 
(lTDG) of the UK. in collaboration with GTZ, 
Germany is planning to arrange a 'Rural Stoves 
Workshop for Francophone African countries.' The 
workshop is teDtatively scheduled to be held in 
Mali ill November '91. The aim of \he workshop 
will be to bring together stove project personuel 
from francopboJJe couDtries to share ideas and ex• 
periences from their respective countries. 
For further information contact ; 

Peter Watts 
ITDG 
Myson House 
Railway Terrace 
Rugby CV 21 3HT 
U.K. 

MONITORING AND EVALUATION 
METHODS AND 1 ECHNIQUES IN 
RURAL DEVELOPMENT 
CIRDAP will coDduct the Third Regular Regional 
Course on Monitoriog and Evaluation Methods and 
Techniques in Rural Development during October 
'91, for three weeks duration. The course is inten• 
ded for middle level to top level officials engaged in 
planning, implementing, monitoring and evaluating 
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IRD programmes. This course is also considered 
useful for Senior/Middle level Government/NGO 
officials in charge of rural development pro
grammes. 

For further information co11tact ; 

Course Director, 

Mr. Mohd. Yabya Waliullah 
CIRDAP 
Cbameli House 
17 Topkhana Road 
GPO Box 2883 
Dbaka-1000 
Bangladesh 

DIPLOMA COURSES 

WEDC introduces some 11ew diploma courses of 
10·12 weeks duration in 1991·92, on 'Solid Waste 
and Environment MaDagement', 'Waste Water and 
Irrigation', and 'Women Managers in Technology 
for Development'. 

For further information contact ; 

Kathy Haywood 
Water, EngineeriDg aod 
Development Centre (WEDC) 
Loughborough University of Technology 
Leicestershire, LEl 1 3TU Bngla11d 



SHELTER IN INDIA 

Shelter is more than simply a basic need. It repre
sents a powerful integrating concept for the design 
of interventions at the household level, which can 
contribute to rapid and sustainable development. 
Rapidly increasing bomeless11ess throughout the 
world bas promoted major new initiatives on the 
policy, institutional and technological fronts to 
tackle the problem with a renewed sense of urgeDcy. 
Unfortunately, to-date in India, shelter-related 

sectors continue to rate a low priority for develop· 
ment iovestme11t, especially in rural areas where 
the bulk of the problem lies. To design cffoct1ve 
approaches to the construction sector in general 
and the housing problem in particular, the first 
step is to obtain an accurate picture of the existing 
state of affairs and to identify tbe major issues 
needing attention. 

This study analyses date obtained from government 
and published sources is a11 attempt to understand 
the major problems in the housing field in India, 
and to elicit the gaps in action and knowledge which 
mm,t be filled before the housing gap can begin to 
be closed. 

The book identifies the major issues of resources, 

technologies, institutions, and policies which must 
u11derlie any action in this area and carries out a 
detailed analysis of public action on housing 
during the period since independence. It presents 
a number of conclusions regarding the relative 
magnitude of the governmental and/or formal effort 
in this sector and on the deficiencies in information 
and knowledge without which further progress can 
only be very slow. On the basis of this analysis, a 
detailed research agenda is outlined which can pro

vide a starting point for government laboratories, 

research institutions and voluntary org~nisations 
to illitiate useful work ill this field. 

News and Notes on Books & Publications 

'·Shelter in India, by Aromar Revi published 
by Development Alternatives, New Delhi, 1990 
Rs. 195/ -

SOLAR ARCHITECTURE AND EARTH 
CONSTRUCTION IN THE NORTH
WEST HiMALA YA 

It is not common find a point of time when verna
cular tradition in architecture becomes relevant, 
socially acceptable and futuristic at the same time. 
Tbis is what bas happened to the definitive but not 
entirely conscious tradition of energy coDscious earth 
buildings in two high altitude cold desert areas of 
the north-western Himalaya ! Ladakb and Spiti. 
Tbe book represents the efforts of architects, 
engineers and Scientists, and describes the status of 
building construction and design in these two Hima
layan areas in India. The text also incudes three 

live design projects for 'solarisation' undertaken 
by the authors a11d supported by calculations of 
thermal performance. 

This book profiles the existing topography vegeta
t ion, climate resource and energy situation, going on 
to describe the current state of building technology 
and design and includes eight case studies of exist
ing buildings with three design projects for energy 
concious buildings. The first part of the book 
describes the general context of the region, i11clud• 
ing its location, topography, vegetation, clima1e, 
resource and energy situation. The next part des
cribes the current state of building technology and 
design in these area. And tht, last part describes 
three on-going design projects for 'solarisation' 
undertaken by the authors. The text of the book 
should be useful to administrators, architects, 
engineers and scientists working in the cold desert 
areas, earth construction technology, energy conser
vation and passive solar architecture. 



··Solar Architecture ancl Barth Construction in the 
Northwest Himalaya" by Sanjay Prakash published 
by Development Alternatives New Delhi, 1991, 
Rs. 150/-. 

BIOENERGY AND THE ENVIRON
MENT 

Globally biomass fuels represent the largest source 
of energy used throughout the world, after fossil 
fuels, biomass fuels-wood, animal, crop wastes and 
alchohols. In developing countries, about two 
thousa11d million people rely almost entirely on 
biomass fuels for their energy needs. What are 
the impact of these renewable fuels on the environ
ment, aad how can they most effectively be used ? 
T his book addresses these quesiions, showing the 
contributions of well-managed and environmentally 
sound biomass systems to sustainable development. 

One of the keys to the future of biomass will be 
the synergistic development of two separate, but 
str011gly interrelated areas, namely the production 
of biomass for food and feedstocks a11d the produc
tion of biomass for energy. Focusing on bioenergy
dependent countries, the author examine the overall 
impacts of bioenergy systems versus conventional 
fossil fuels. They show tbat bioenergy systems may 
be less damaging to tbe environment because of the 
many relatively small impacts on the surrounding 

environment in comparison with fossil fuels, whrcb 
have more severe impacts affecting greater areas. 
The importance of bioenergy renewable and inex

pensive resource for developing countries should 
not be uuder-estimated, a11d in future bioenergy is 
probably going to increase its importance. The 

authors conclude. :not 011ly in terms of the local 
eco11omy and environment but also globally. 

"Bioe11ergy and lhe E11viroome:nt", by Janos Pasztor 
& Larz A. K ristoferson (Eds.), Published by West
view Press, Oxford, 199 l. 
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ENVIRONMENTAL MANAGEMENT 
FOR DEVELOPING COUNTRIES 

In contrast to western industr ialised nations. envi
ronmental protection agencies in developing count
ries have to combat environmental degradation with 
scarce funds, often inadequately trained tecbnical 
and managerial manpower, bureaucratic constraints 
and without general public awareness. It is 
apparent that, in order to protect the quality of the 
environment without geopardising the badly needed 
industr ial and economic progress, the situation oalls 
11ot only for approp1 iate technological situations 
but even more for sou11d management approaches, 
The seminar on which tbese volumes are based 

were designed specially help senior c11vironmental 
specialist in Asia with a development of an efficient 
environmental strategy. 

This continuing Education Centre Series is in three 
volumes on Environmental Management. The first 
two volumes address water pollution control and 
solid waste management. The first is princi
pally concenied with the options for control, 
second examines the management, economic and 
decision making aspects and includes the case stu

d ies. Third volume covers the wider topic of 
environmeDtal assessment and its integration into 
the planning process. 

The purpose of these volumes (and the seminar 
upon which they are based) is to argue that addi
tional ingredients of good local planning and 
managemc:nt are essential if the resources available 
for environmental control and management are to 
be used effectively. These volumes are very useful 
to everyone who are involve in environment nelated 
programmes. 

"Environmental Management for Developing Coui:it• 
r ies Three (volumes) by Gunter Tharun, N. C. 
T hanh and Rabin Bid well (Eds) Published by 
Asian Institute of Technology Bargkok, T hailand. 
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