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Editorial 

Much has been said and discussed rega.rding defects in the planning process and 

policy support for socio-economic development of the country. But invariably even 
those measures, which are supposed to be well designed, do not focus on the role of 

employment genera ting and labour intensive traditional technologies for production 
of mass-consumption goods. The areas of textile, leather and agro-processing are 
outstanding examples where proven tiny/rural industrial units can generate massive 
employment opportunities and at the same time save greatly on scarce capital. A 

local resource-skill-technology based developmen t plan worked out at Block level, 

with Nyaya Panchayats as the basic settlement units, drawn and implemented as a 
mi<:ro•model, can, in a very reasonably time span, make a dent in the rural poverty and 

unemployment. T he success of such a model can ensure replicability, with necessary 
local variations, and halt t he process of flight of human, material and capital resour
ces from rural to urban areas. The development of social amenities and other 
peripheral services would automatically take place once adequate economic surplus 
is generated in the villages. It will be even more prudent if such a micro-model 

also provides t wo basic infrastructural inputs viz. a minimum of road development 

plan to facilitate movement of men and material, within the area of service, a12d a 

rural marketing centre as a trading joint amidst a village cluster or a Nyaya Pan• 
chayat . The success of 'Focal Points' set up long back in the rural areas of the 

state of Punjab strengthen the above proposition of a minimum basic infrastructure. 

Such a roicromodel would also result into shifting large percentage of population 
from unremunerative engagement in agriculture to tiny/rural industries agro-based, 
forest-based or based on other predominant resources and skills. It would thus 
regenerate village economy. On ao experimental basic voluntary organisations, with 
proven track record, active educational institutions, and Nyaya Panchayats should be 
involved in t he development planning, implementation of the development plan and 

its regular monitoring. The country would not loose much, compared to the astro
nomical resources being lost in graft, mismanagement waste and environmental 

damages, even if such a model does not yield t he expeoted results. 

In order to introduce such a concept the first step should be that planning process 

and the implementation machinery, from top to bottom, should be compulsorily 

asked to identify innovative development models, catalyse their formulation from 
below, and support them intensively. The need to·day is that for innovation, to
gether of course with t he decentralization of authority. Let us watch whether the 
new government lives up to such aspirations of the masses or succumbs to elitist 
pressures and writes it's own epitaph. 
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Article/Paper 

GREEN HOUSE CULTIVATION : AN INDUSTRIAL 
APPROACH TO FOOD PRODUCTION 

Pitam Chandra 

Central Institute of Agricultural EDgineering, Bhopal. 

This paper narrates concept of green house in augmenting and 
diversifying horticultural practices. As a brief case study of outlines the 
success achieved in the Green House Project o( the Central I nstitute of Agri
cultural Engg., Bhopal. 

INTRODUCTION : 

Like human beings, orops too require favourable 
environments for their maximum productivities. 
The crop environment consists of (i} light, (ii) tem
perature, (iii) air composition and (iv) nature of 

the roof medium. In addition, the environment 
should be free from insects, pests and pathogens. 
It it. not possible to control the crop environment 

in open ':.: Id cultivation. Therefore, unpredictable 
weather cono'ti_ons cause a lot of variation in crop 

productivities. t'.(-op environments can, however, 

be controlled to th1. desired levels ill greenhouses 
with the result that u-ecnhouse crop yields a re 
higher ( five to fifteen tin..s ) ar:d assured as com• 
pa red to open field cultivat..,11• 

WHAT IS A GRE ENHOUSE: 

A commercial greenhouse is ~ually a 2-5 m high 
plastic or glass enclosure C_%er ing 200-500 m9 of 

floor are!l, Oepeodiog UPJn the climate of the speci
fic location and the cro~' to be grown environmental 

control equipments 8~' fitted in the greenhouse. 

STATUS; 

G reenhouse culivation technology is more than 

two ce11turics ~d and it is being commercially pra

cticed in more than fifty countries, China report

edly bas mo:, than 100,000 ha under plastic struc-

tures to grow fruits, vegetables and ornamental 
plants. Holland exoorts greenhouse produce to 

neighbouring countr ies. Abu Dhabi and Kuwait 
use greenhouses to grow food under desert 
conditions. 

ATTRIBUTES 1 

Although greenhouse cultivation is capital, labour 

and energy intensive, it can be profitable under a 
variety of conditions. For example, 

1. to grow food round the year in those cold and 
bot climatic conditions where open field culti

vation is not practicable. 

2. to grow food in wastelands and other pro
blematic soils. Small greenhouses could be 

constructed even on roof tops to mainta in 
household plants and to raise vegetables. 

3. to grow off-season vegetables, flowers and 

fruits near big cities. 

4. to grow exotic/medicinal plants and 

5. to grow horticultural crops for export. 

Besides, greenhouse cultivation has the following 
additional attributes. 

1. More employment for skilled and educated 
agr icultural workers per unit of cultivated 

land : greenhouse cultivation requires about ten 

persons per hectare. 



2. lnoreased income from marginal land holdings: 
a greenhouse grower would earn about 
Rs. 15,000 net income from just 0.1 ha under 
greenhouse. 

3. High utilisation efficiency of agricultural inputs. 

4. Profitable cultivation in water deficit areas as 
water requirement of greenhouse crops is 
about one-third less as compared to that for 
open field cultivation. 

5. No soil erosion. 

6. Reduced drudgery for greenhouse workers 

7. Factory-like approach to food production. 

When an off-season crop ( fruiting in December ) 
of ladiesfinger was taken in the experimental 
greenhouse at CIAE, Bhopal, the yield of the green
house crop was 24 t/ ha as compared to 4 t/ha for 

the open field crop grown simultaneously. Even 
higher yields are possible with better environmental 
control and management. 

1' 
2.5m 
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A LOW COST GREENHOUSE : 

A pipe (G. I.) framed plastic greenhouse (Fig. 1) 
has been designed for moderate climatic conditions. 
The greenhouse needs to be covered with a layer 
of ultra-voilet resistant polyethylene film. The film 
needs replacement after one to two years depending 
upon local climate. The greenhouse design is suc\,l 
that except for the pile foundations to a11chor the 

greenhouse frame, the entire frame could be pre
fabricated and made available as a kit. ({he whole 
structure could be assembled by two persons on site 
in one day. 

AV A ILABILITY : 

At present, there is no commercial agency pro
viding greenhouse kits for prospective growers. 
Interested individuals/parties may, however, write 
to Director, Central Institute of Agricultural Engi
neering, G. T. B. Complex, T. T. Nagar, Bhopal 
462003 for full guidance in adopting this novel 
cultivation technology. 

Fig. 1 Schematic Diagram of Pipe Framed Greenhouse 
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SCOPE OF DISSEMINATION & TRANSFER OF THE 
GROUNDNUT DECORTICATOR: AN 

EFFECTIVE APPROACH 

Mohan Lal Gupta 

Research Officer, Council for Advancement of People's 

Action a11d Rural Technology (CAPART), New Delhi. 

The article gives a narrative of groundnut potential in different states 
of the country and describes the development of a groundnut decorticator at 
CIAE Bhopal. It explains in simple terms the working of such a device, 
the prospects of its use by rural women folk and the resultant gains to them 
by the way of drudgery-reduction, enhanced of earnings and related socio
economic benefits. 

INTRODUCTION : 

Over 70 percent of Indian population reside in 
the villages engaged mainly in farming and related 
jobs. About 47 percent of the workforce engaged 
in agriculture are women. Women are involved in 
most of•tbe farming and related activities besides 
their exclusive involvement in domestic chores. 
The women do the extremely tedious, time and 
labour intensive works like sowing, transplanting, 
weeding and interculture, harvesting, threshing, 
transport and post-harvest operations like shelling, 
cleaning, grading, processing and storing etc. 
These all jobs involve considerable amount of 
drudgery because it is mostly done manually. 
Amongst all, today, the post harvest technology 
component has earned convincing importance and 
has thus, carved its own firm position in the total 
agricultural production scene both, at State and 
Central level of the country. 

A number of improved equipment are available for 
post harvesting such as maize shelling, groundnut 
decortication, cleaning, grading, drying,, milling and 

storage of food grains of various kinds of crops, 
Amongst others, a relevant technique suitable fo11 
women is the groundnut decorticator. This 
presentation highlights the scope and potential of 
the equipment in most of the parts of the country, 
which may be adopted by the rural women as an 
income generating activity. 

THRUST: 

Separation of kernels from the groundnut pods for 
home as well as seed purposes is done by using 
hand and mouth. This operation is very slow and 
deficient and thus costly. Special care has to be 
taken in separating the kernels for seed from the 
pods. In order to reduce the drudgery from sepa
rating seeds, there is a great need for educating the 
rural women to adopt and use of improved device 
like 'Groundnut decorticator' . 

SCOPE 1 

In most parts of India, groundnut in both the crops 
are cultivated. Table 1 shows the statewise area 
in hectares under cultivation of groundnut. 



-
Table 1 : State-wise area under culti,ation of 

Groundnut in India. (1986-87) 

State 
(Area in '000 hectares) 

Kharif Rabi/ Total 
summer 

1. Gujarat 1,966 150 2,116 

2. Andhi:a Pradesh 1,177 270 1,447 

3. Tamil Nadu 697 257 954 

4. Karnataka 742 95 837 

5. Maharashtra 663 118 781 

6. Madhya Pradesh 320 320 

7. Uttar Pradesh 249 249 

8. Rajasthan 207 207 

9. Orissa 116 103 219 

10. Punjab 80 80 

11. Others 31 1 32 

Totals 6,248 994 7,242 

It can be judged from the above table that Guja
rat, Andhra Pradesh, Tamil Nadu, Karnataka and 

Maharashtra among other states produces large 
amount of groundnut. Thus, the decorucator 

could be highly useful in seperating the kernels 
from the pods in these stales. 

TECHNOLOGICAL lNfER.VENTION: 

Central Institute of Agricultural Engineering 

(CIAE), Bhopal develop.:d a decorticator imd pro

ved that the devic,;: would be a boon for t he rural 

women engaged in seperating the kernels. The 
decorticator (Fig. I) consists ol a sled frame which 

is filled with perforated screen. The peg type shoes 
are attached to the lower end of the operatmg 

handle. The groundnut pods are placed in the 

hopper and the handle is given the reciprocating 
motion. The groundnut pods get decorticated by 

rubbing action between the shoes · and the screen. 

The kernels and husk pass through the screen and 

fall by gravity on ground surface. The device con

sists of concave and oscillating sectors. Three 

holders are provided to operate the oscillating 
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sectors with the help of person. Feeding of pods 
in the hopper bas to be done in batches of 1 kg 
each manually. T he decorticator cost is between 

Rs. 250-300/. The machine bas a capacity to de
corticate 40-50 kg/hour. T he decortication effici

ency is about 97 to 98% and thus bl'eakage percent

age is 2 to 3%, 

EFFORTS MADE FOR DISSEMINATION: 

Accepting the real utility of the groundnut decorti

cator, Agro-corporations came forward to replicate 
the design and also for marketing, with having a 

nominal profit. Agro-corporations also tried to 
design it in number of fashions such as the size, the 

shape, doi;blo shift-an angement of operation, 

keeping the principle of the device same. NAFBD 
is actively involved in fabricating and marketing 

these. They have the manufaoturing workshops 

at Alwar. Rewari and Jaipur districts of Rajasthan 
and also at New Delhi. 

The ultimate approach for large scale adoption· of 
such devices may be through voluntary sectors 
whose roots are of more strength and deepen, 

comparison to the block/district machinery. The 

voluntary sector may consider this device as a boon 

for rural women, who could work efficiently i11 
less time with more income and devote 'her saved' 
time in some other developmental activities either 

for her children or for the community. 

EXPECTED BENEFITS: 

Alongwith the adoption of other appropriate 

devices, related to energy, reducing drudgery etc. 

one could expect the following benefits besides 
others. 

(a) Women become economically emancip3ted as 
they take part in economic ventures. 

(b) The image of the women gets raised and they 

become visible and evince leadership and 
participation. 

(c) The productivity of the women is enhanced 

as a result of relief from household drud
geries. 



(d) Women's work output is improved through 
better health, nutrition and environmental 
sanitation. 

(e) Women contribute effectively to decision ma

king at household level and also become 
partners in the development process. 

CONCLUSIONS AND RECOMMBNDATIONS: 

Being a high level of potential in providing an in
come generating device, one could perhaps work 
for bis better future, at least try to increase some 
income. 

Such a properly designed equipment needs support 
for its population through extension programmes. 

Fig. 1 : Ground Nut 

Decortioator. 
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It involves the cost factor, its marketing and in
frastructure for its production. 

Besides this, research institutions should pay more 
attention to the needs of the women workers 
considering the scope and marketing aspects depen
ding upon the wide-range of applicability of the 
device to be developed. Of course, it should be 
kept in view to reduce the drudgery to women, 
who ultimately be the beneficiary, 

REFERENCES: 

1. NAFBD Leaflet. 
2. Correspondence with 

search Centre for 
Junagarh, Gujarat. 

Director, National Re
Groundnut (NRCG), 
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DEVELOPMENT AND PROMOTION OF RURAL 
TECHNOLOGIES 

Prof. B. R. Sant 

Head, CSIR-Polytechnology Transfer Centre, Hyderabad 

Development and promqtion of rural technologies on a massive scale is 
needed more urgently than ever before. Apparently, the problem today is not 
that generation of technologies but of their transfer, acctptance and 
diffusion. This paper focuses the issues on income generating activities, 

technology transfer, its utilisation through rural industries. 

I . NRDC's RIOT CENTRES: 

National Research Development Corporation 

(NRDC) has set up several Rural Technology 
Demoostration-cum-Traioir:1g (RTDT) Centres in 

different states. Jn Andhra Pradesh, there are 3 

R TDT centres one each in Sangareddy !Medak 
district), Narsapur (Wrst Godavari distr ict), and 
Tirupati (Chittoor district). Polytechnology T rans

fer Centre (PTC), Hyderabad has been associa
ted with the first 2 RTDT Centres. Tn fact the first 
centre at Sangareddy (under DIC-Medak) was 

established under very difficult ciscumstRnces with 
the original location in Tsnapur villa~e later shifted 
to DIC-Sangueddy premises. T he NRDC is already 
aware about the functioning of this Centre. 
Because one Centre was already set up, NRDC was 
initially reluctant to permit the second RTDT 
C'.,entre in the St11te. The second Centre was 
proposed by a voluntary orranisation (Asian 
Acadamy) and PTC (Hyd) after a careful study, 
strongly felt the utility of this second RTDT Centre 
and recommended it to NRDC. Subsequently 

NRDC agreed and offered the Narsapur Centre but 
with less number of technology deruonstration units 
than for the first Centre. 

P TC (Hyd) has visited the R TDT Centre at Sanga • 
reddy a few t imes. We are aware of the Narsa-

pur Centres activities; they have propogated rural 
technologies amongst the locals aod have populari
sed certain spcific technologies. The Executive 
Director of Asian-Academy who is now attending 
the Get-Together can describe his Centre in a better 
manner and comment on bis future requirements. 
In the present paper, the author would like to 
express some of bis thoughts on bringing about 
rural industrialisation in the country with focus on 
the effort by CSIR/NRDC. The task is gigantic and 
complex and all the more challenging with what 
has happened (or not happened) in the last four 
and half decades after the country attained indepen

dence. 

II. PROBLEMS OF RURAL INDUSTRIALI-
SATION: 

Rural scenario in India bas some very strong 
common elements as also some very specific local 
needs which reflect at once the socio-cultural unity 
and powerful local traits of a group of people as 
different from that of another group. T be general 
poverty, lack of education, poor health and sanita~ 
tion c011ditions, poor infrastructure of roads, hous
ing, recreational and sports facilities, inadequate 
library and reading room facilities, unshtisfactory 

fuel resources, and poor knowled11e and awareness 
about science, nutrition, prevelltive medicine are 
the strong common features in villages barring aside 
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TECHNOLOGIES FOR INDIAN RURAL 
LEATHER SECTOR 

K. B. Gupta, J. K. Khanna, K. S. Jayaraman 

Central Leather Research Institute, Madras 

The authors give an illuJtrotive account of a very ~ffective extension 
programme of the Central Leather Jmtitute, Madras. ft is an interesting 
example nf how improved level technology can augment employment potential 
in villages, enhance the socio-e(onomics of artisans engaged in leather trade. 
It also highlights the great potential of processing of hider and skins in the 
rural sector and thereby contribute to overall development o( villages. 

Indian economy is predominantly agricultural and 
accounts for 45% of the National gross product. 
Agro based industries are the largest generator of 
employment in the rural areas. For many years 
this core sector could not attract the auention of 
planners for various reasons. This re:iulted in the 
migration of rural folk to the semi urban and 
urban centres which weakened the agricultural 
base and activities connected with it. Vertical 
growth of tbe urban centres, congestion and space 
shortage ill the cities, ever increasing pollution and 
many other socio-ecoDomic problems diverted the 
attention of planners back to the rural areas. 

The rural leather area is the integral part of the 
agricultural sector. Belonging to an unorganised 
set up the leather units being tiny in size are scat
tered in remote villages. Once 1t was a hub of 
activity in the rural areas, encompassing collection 
and flaying of carcass, tanning of bides and skins, 
and production of variety of leather products 
meeting the needs of the local people, providing 
gainful full and partial self employmellt to many 
artisans in the rural areas. Leather working was 
part and parcel of the rural activity forgiDg links 
with farming community, artisans of other discip• 
lines aDd other sections of the society. From vari
ety of country footwear intended for farming and 

field work, and special occas,ions like weddiPg, to 
leather items for driving bullock cart and drawing 
water from well aDd items for other uses, were 
made by the village cobbler from the locally pro
d uced vegetable tanned leathers. 

In the past 25 years the rural leather industry has 
suffered serious set back loosing its foothold in 
the villages and thus the trend towards the decline. 
Of late the leather industry has shown a distillct 
shift towards the organised sector in urban or semi· 
urban areas due to many reasoDs such as mass 
production, increased mechanisation, impact of 
fashion trends etc. Leather Industry which used 
to support large section of rural population is to• 
wards sharp decline and number of direct benefi
ciaries are decreasing. 

Social injustice, traditioDal technology, low produc
tivity a11d minimum return, drudgery and u11hygie
oic conditions in tanni11g, inadequate funds, old 
tools and equipments, lack of umovatio11 in desips 
apd product development, shortage of tanning 
materials and high cost of hides aDd ski11s, change 
in the marketing pattern and resistance towards 
modernisation are the main reasons towards 
tbe drift. Moreover the well educated Youth 



associated with leather profession from artisan 

families are not very keen to continue in their age 
old profession. 

However situation is not so disappointing in the 
bigger villages or semiurban areas. Here a good 
number of people are engaged in their own modern 
footwear making units or employed by the tradi

tional artisans having enhanced production. These 
are the areas where the intervention of leather 
science and technology has made its impact felt. 

CLRI TECHNOLOGIBS FOR CONVERTING 

WASTE INTO WEAL TH AND IMPROVING 
RESOURCBSOFRURALLBATHBRSBCTOR: 

T he Central Leather Research Institute, Madras 
and its five Regional Centres for Extension and 
development located at Calcutta, Kanpur, Jullun
d har, Rajkot and Bombay, from the inception have 
been tr.Ving seriously to develop suitable tecbno
log ies in the field of curing and preservation of 
hides and skins, utilization of animal and tanning 
byproducts, improving tanning processes includiDg 
reduction in the process duration, standardisation 
and quality control, training of craftsman in the 
leather goods fabrication and providing facility for 
leather products desi1?-ning through computer aided 
programme. In collaboration with Kbadi and 
Village Industries Commission and their respective 
State Board, State Leather Developm!!nt Corpo
rations. Small Industries Services Institutes, CSIR, 
Polytechnology Transfer Centres, 0 . S. T. different 
semi-Govt agencies and finally voluntary organisa
tions the technologies given below have been trans
ferred directly to the rural beneficii1ries by way of 
practical demonstrations at the works pots aDd train
ing at appropriate level mainly at Madras a11d at res
pective regional centres for Extension a11d Develop
ment. The Central Leather Research Institute 
since its inception and active functioning from 1954 

has conducted more than 200 demonstrations of 
rural tanning techniques in various important 
rural centres all over the country which bas bene
fitted over 25000 artisans. The speciality of these 
demonstrations have been the development of suit• 
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able adoptive techniques easily assimable by the 
rural tanners. While improving the processing 
techniques, the extension services of the Institute 
induced the enterprising rural tanners to venture 
into production of finished leathers. This has 
taken place in and around Rajkot, Ahmedabad, 
Gujarat, Kolhapur (Maharashtra) Jullundhar, 
Lucknow and Meerut in U. P., Ambala (Haryana), 
Burdwan in West Bengal, Mandi in Himachal 
Pradesh, Erode, (T. Kallupatti) in Tamil Nadu. 
Kavali in Andhra Pradesh, Anjad and Damoh in 
M. P. In these Programmes improved process of 
bag tanni11g of bides, vegetable tanning of skins, 
hairon tanning of goat and sheep and even wet 
blue chrome processing have been demonstrated. 
Simple finishing technique have been also demons
trated. 

Recently CLRI has developed technologies for the 
processing of rural tanned bides and skins which 
could be converted into consumer leather products. 
The value addition by adopting these techniques to 
the sales is about 45% to 50% the original cost. 
These techniques were also demonstrated in 1989 
at Ambala in a tannery se t up w1tJ1 the help of 

KV 18, Haryana. 

Rural leather centres set up near Mandi (Himacbal 
Pradesh) and Cehradun ( UP) with the assistance 
from Department of Science and Technology, Govt. 

of India and run by Voluntary Organisations (Centre 
for Technology and Development) have started 
yielding good results for the cluster of villages. 
For these centres constant technology was provided 
by the Central Leather Research Institute, Madras. 
These Centres produce vegetable tanned sole and 
lining leathers for local consumption and fabricate 
leather products (closed and open type shoes, san
dals etc, ) which have very good demand lccally. 
More of such centres are likely to come up in 

future. Similarly, carcass utilisa1ion centres are 
likely to be set up at many rural centres in the 8th 

Five Year Plan. 

To improve the storing of raw hides and skins and 

to avoid any possible purification, curing and pre-
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a few enlightened and developed villages. The 
varying climatic and agroclimatic conditions, expo

sure or otherwise to modern way of life, geogra

phical locatio11, and strong historical background 

and cultural ties with different type of natural 

resources available make each region characteristic 
of its own. In brief then, certain needs are 
common for tbe entire rural population of the coun
try and certain other reeds are special to one parti· 
cular regio». To this scem,rio, one has to add the 

skills (or lack of them in some cases) of the local 
people. These necssari!y vary from place to place. 

Witbio the rural scenario, the skill focus can be on 

women and youth for developmental activities. 

HI TECHNOLOGY TRANSFER PROBLEMS 
IN RURAL SCENARIO 

Rural technology is not hll appropriate term as 
it may mean different things to different people. 

The term 'appropriate' or 'intermediate· technology 

has undergone several debates and no satisfactory 
answer has emerged. A simple cost-effective tech

nology is what is needed to bring in rural industri
alisation. Any technology when it is developed at 

a place far away from the user's place has to be 

transferred and implanted. Even if it is developed 

at usc;r's place, the technology has to be replicated 
and spread. There are always problems in trar,s

fer of technology. There are very few institutiox:s 

where technology transfer problems are studied 
systematically. Even when such a study is carr ied 

out it is generally for conventional practices like 

small, medium, and large scale industries, imported 

technologies. horizontal transfers, etc. More often 
the transfer of technology problems remain the 
exclusive experiences of individual entrepreneurs or 

industries and seldom available to others to learn. 

Notw ilhstand ing all this, very little information 
is available on problems of technology transfer in 
the rural scenario. Infact rural industrialisa
tion and its problems have seldom been exami
ned from the viewpoint of technology transfer 

problems and mechanisms. It is not the purpose 

of the present paper to discuss in detail the techno
logy transfer problems except to touch upon them 

being a vital link in the development and promotion 
of rural technologies. 

One of the most important aspects of rural indus
trialisation is whether the technology u11der consi
deration was developed for that purpose or whether 
it was lW-Oidental and casual. Rural technology 

development bas to be objective-oriented with local 
parameters, local needs, socio-cultural level, and 

socio-political climate taken into consideration. 

The other importa11t factor is the acceptability of 
the technology by the locals. In a product-oriented 
technology, marlrs and market-support are obviously 

of utmost importance without which any talk of 
rural industrialisation is meaningless. 

IV. MECHANISM OF TECHNOLOGY TRANS-
FER: 

Any exercise on rural-industry developmeut and 
promotion then has to be assiduosly carried out 

with rural men, women and children as the target 
beneficiaries. A unit like 'Manda!' or 'Taluq' has 

to be chosen as the target for development and 

promotion of rual industries. The local resources 

and skills are taken into co11sideration and develop
mental plans drawn for a unit which can build up 

into a district and a state plan. In Andhra Pra
desh, the Government selected 8 Mandals for 

planned development and assigned the task to 

Andhra Pradesh Council of Science and Technology 
(APCOST). The Council prepared resource survey 

of 2 Mandals and proposed developmental activities 

like health, education, agriculture etc. They later 

asked our Polytechnology Transfer Centre (PTC), 

Hyderabad to suggest S & T inputs mainly in the 

form of industrial activity in the Manda!. We have 

suggested activilies suitable to the 2 Mandals (one 
in Ranga Reddy District and one ill Ananthapur 

District). Such a movement has to take place all 

over the State and in all the States of our Country. 

We expect that voluntary agencies will play a very 

important role in the technology transfer and 

rural industry development at the grassroot level. 

Various agencies of the governme11t like DRDA, 

Grameen Banks, Pancbayat Raj departments, func
tional departments of the government etc. will have 



oeccssarily to take part in the village development 

programme. 

V. S & T INPUT IN RURAL INDUSTRIALI-

SATION 
It may be meotiooed that rural-industry develop

ment cannot and should not function in isolation 
but has to be part of lhe total development activity. 
Technology transfer in the rural scenario has per

haps not taken place in a big way in the existing 
integrated rural development programmes. One of 
the reasons perhaps is that S & T inputs and 

involvement of S and T personnel have not b. en of 
the magnitude essential for an impact-making rural
industry development. It is not enough to transfer 

available technologies on to the rural scenario. 
A deliberate activity is needed so that users can 

'demand' or ask for a relevant technology to be 

developed, transferred, and transplanted and it 
should be the responsibility of the S & T agencies 

to respond to such 'demand'. 

VI. PLANNING OF RURAL - INDUSTRY 
ACTIVITY 

Thus it is necessary to plan rural industry activity at 

a unit level (Mandal or Talug or other) and in this 

task it is desirable to involve a CSIR/NRDC re
presentative ( eg. PTC wherever ii exists) and a 

voluntary agency in addition to State level agencies 

like Councils of Science and Technology. At the 

time of implementation, the technology generators 

(say one or more National Laboratories) will come 
into the picture from where the technology will 
be transferred with the help of the voluntary agency 

and the PTC. The actual transfer mechanism will 

be decided on the nature of the technologv and 
related matters like the scale of operation, any 
demonstration unit needed, etc. The author will 
be happy to discuss and share his experiences in 
technology transfer mechanism in detail with those 

interested and concerned. It is understood that 

aspects of infra-facilities, marketing and distribu• 
tion etc. have been examined before or during the 

traDsfer of technology operation. It should also be 

understood that rural-industry project implementa
t ion is a part and parcel of the Unit (Manda!/ 
Toluq other) development. 

June '90 / 8 

VII. BROADENING THE SCOPE OF SELF-
EMPLOYMENT SCHEMES CONCEPT 

Technology transfer in the rural scenario can be for 
social benefits or as income-generating efforts through 

self-employment. The former are societal mission 

activities like providing drinking water, immuni

sation, health care, literacy etc. The present article 
focusses the issues on income-generating activities 
through rural-industry projects. The sub-focus is 

on rural women and rural youth. The conventional 

IRDP emphasises self-employment which perhaps 
covers an individual or a single family. In a recent 
Workshop on Rurallndustrialisation held at National 

Institute of Rural Development (NIRO), Hyderabad 

where tbe author bad the opportunity to participate as 

a representative of CSIR, there was a comprehensive 

debate on broadening the scope of self-employment 
schemes to cover larger investments and more than 

one beneficiary. The author was the GroupChairmaD 
for developing this concept. It was felt that in the 
context of the past experiences of IRDPs and with 

the growing concept of common facilities centres, 
the so-called self-employment schemes should be en

larged in their scope thereby providing the benefits 

of modern S & T to rural masses. lt may once 

again be emphasised that rural industry development 
cannot take place in isolation and any such act1VJty 

should form an integral part of the total rural deve
lopment programme of a unit. 

VIII. SUGGESTION 

Development and promotion of rural technologies 

is a vast subject. Tbe main theme of the present 
paper is total development of a unit with appropriate 

Sand T inputs and effective technology transfer. 
Any number of examples can be given towards 

achieving these objectives. It is, however, felt that 

a few specific examples whiuh could be relevant to 

almost the entire Indian rural scenario may illustrate 

the theme. The S and T inputs could come from 

NRDC, CSIR and the National Laboratories. The 

actual mechanism of S and T transfer will have 
to be worked out with the help of State Councils of 

S and T, CSIR-Polytecbnology Transfer CeDtres 
and t he Voluntary agencies. 



1. S a nd T Awaren ess Programme 1 

Here the theme should be 'catch them youug'. A 
practical awareness about basic science in day-to-day 
life has to be designed in the form of video-tapes 
in all the major languages of India. They \\'ill be 

targetted to rural school children but will cover the 
general rural population. also. T he programme 
could be designed on the lines of uoc·s, T V pro
grammes. The task will necessary have to be assi
gned to professionals with certain help perhaps 
coming from Overseas. 

2. Production of Leaf Cups/Leaf Plates : 

A oup or plate is essential in day-to-day life especi
ally in public places. Besides the huge require

ment, the product should be cheap, disposable, 
hygienic, and based on renewable raw material. 
Leaf cup/plate making is a rural industry based on 
plant resource which will employ a good number of 
people both directly and indirectly and has the 
advantage of doing away with the current highly 
unsatisfactory modes of unhygienic cleaning of 
ceramic/metal plates and will in the long run save 
water and prevent secondary infectio11s. One 
could think of 1-3 units in every district. It is 
believed that the leaf is available in plenty and once 
the idea is acceptable its cultivation nod/or renewal 

practices in forest areas can be taken up in future. 

An imprcved version of CFTRI's original leaf cup
plate making machine (4-16 inch dia) is available 
in Hyderabad which along with stitching machines 
and moulds/dies can constitute a very low invest
ment production unit. The machine manufacturer 
is providing training facilities, raw mater ial, and 
buy-back guarantee. The typically used • Adda' 
leaf is available at many places (in Tamil Nadu and 
Gujrat the trading is on a substantial scale). 
Short term development work can be taken up to 
study other types of leaves. The present machines 
are in a position to add paper and polythene layers 
to the leaf plate. Integrated machines at a some

what higher cost are available for dual purpose of 
leaf plate and paper making. Efforts are on to 
make tbe machines semi-automatic. 
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3. Simple and Economical BJock Mal 
Ci,il Construction : 

Simple block making machines are idea 
manufactur ing CBRI stone masonry, stabilised 
soil cement, sand lime and cement concrete 
blocks. Blocks of any size can be made with 
1-HP motor simple operation and using local 

materials A low investment machine employing 

6-8 persons (including women) can produce 800-
1000 blocks in a 8-hour shift. The maohiDe is 
portable and can be shifted from place to place. 
Such a machine is available in Hyderabad and may 
also be available elsewhere. Simple and economi
cal construction blocks are needed everywhere and 
their demand will only increase with time all over 
the country. If machines can be made available at 
centres of activity to individuals on outr ight pur
chase basis or hire-purchase basis it wi]l increase 
the rural-industry activity, reduce drudgery, and 
create employment generation. T he exercise of 
using local clay/soil material has to be carried out 
initially and some skilJ has to be imparted for the 
operation of the machine. 

4. Ceramic Cent re for Rural Development : 

T his scheme e11visage!I providing common facilities 

of low thermal mass (LTM) kiln for producing low 
cost ceramic products like building blocks, roof 
planks, tiles, sanitary ware etc. for rural housi11g, 
as also water filter candles for providing bacteria
free drinking water using local raw materials 
(plastic and semi-plastic clays) 81ld local artisans. 
CGCRI, Calcutta has recently provided such a 
ceramic centre in B11nkura district of West Bengal 
under sponsorship of CAPART. Such an activity 
can be replicated at var ious rural places all over the 

country with the help of CGCRI. It will need a 

preliminary study of local raw materials, available 
skills, and local needs. On par, a pottery centre 
can also be considered at ccrtaill locations. 

S. Cultivation and Processing of Aromatic, 
Medicinal, and Economic Plants : 

The above plants as their names suggest can be a 
source of important constituents required in industry 



e. g. essential oils, perfumery chemicals, steroid 

drugs, hydrocarbons etc. Although a llUmber of 
CSIR laboratories (like CIMAP, NBRI, RRLs at 
Jammu, Jorhat, and Bhubaneswar elc.) and other 
TCAR and agriculture/horticulture institutions have 
popularised aromatic, mediciosl and economic 
plants, the author feels that there is still enormous 
scope to undertake intensive cultivation in rural 
areas of the country especially on wastelands, in 
coastal areas, and in droughtprone locations. It is 
not the kDowledge that is lacking but what is needed 
is extension work with market linkages. Also 
needed is the integrated work on processing and 

extraolton of active constituents especially at the 
field level. The proposed area of activity lleeds 
careful planni.Dg, systematic lab to la11d technology 
transfer, and monitoring of field results. It is an 
extremely potential area with prospects of modern 
biotechnology of propagation (plarJt tissue culture) 
coming into the picture in not too distance a future. 

6. Literacy Aids : 

Paper Slates and Plastic Slates can be popularised 

on a massive scale, saviDg thereby the 1orace and 
expensive writing paper. 

7. Briquetl ing or Biomass/ Agro-waste for F uel : 

Some more development work is needed to perfect 
such compactioo macbiDes for use in the rural set• 
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up and they have to be popularised. This is a top 
priority area of activity. 

8. Common Facilities for Post-Harvest Techno
logy at Rural Level : 

Ex : Mini-rice Mill 
Mini-grain Mill 
Mini-wheat Mill 

IX CONCLUSIONS : 

Developement and promotion of rural industry 
units on a massive scale are needed more urgently 
in India today than ever before. With the dyna
mic international events taking place. India's rural 
masses-men, women and youth are impatiently wai
ting to forge ahead and we must provide them with 
opportunities to fulfil their aspirations. Action is 
called for on a war-footing. Scientists, techno

logisrs, and engineers wherever they may be in the 
country have to rise as 'one-man' to improve: the 
economic lot of the rural people. Institutions too 
may have to reorient their work programmes to 
respond to the needs of villages by involving them
selves in the task of rural development by the 
application of Sand T. The CSIR-Polyteohnology 
Transfer Centre, Hyderabad will be very happy to 

participate in the national task and share their 
knowledge and experienocs with others, so that the 
pace of rural industry development can be speeded 
up. 



servation of hides and skins with the addition of 
chemicals like zinc chloride, sodium trichloro
phenate and sodium bisulphite to common salt have 
been demonstrated at many rural centres. This 
bas helped in improving the quality of bides and 
skins free from foul smell and getting higher mar
ket value by rural flayers and small hides and skins 
collectors. These improvements have been reflected 
in the upgradation of hides and skins quality for 
producing qua1ity leathers [or domestic consum
ption and export as well. In the animal bye pro
ducts sector frequent courses have been co11ducted 
at CLRI, Madras to train the trainees from Volun
tary organisation, KVIC, SISI, Veterinary Depart
ments, sister CSIR Labs for recovering leather from 
wasting-resources like Intestine, stomach, flesh, 
bones and ruminal contents etc. Various simple 
techniques have been developed and demonstrated 
using new model of solar dryer developed by 
the CLRI for preparing animal feeds, pet foods 
fertilisers, keratinous rich products, including ensi
laging from available fallen carcass. These when 
further propagated by the trainers would substan
tially generate wealth and give rise to new rural 
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industries for the ultimate benefit of the rural 
India. 

Similarly in the leather product sector, a beginning 
bas been made towards the training of rural arti· 
sans in the various aspects of leather products 
making, providi11g them with better tools for 
working and simple finishing techniques to enhance 
the get up and aesthetic value of and increasing 
sale value of such finished products. Other orga• 
nisations like Prototype Development Centre, 
Madras has developed special toolkits for flaying 
a11d footwear activities for rural areas to help the 
rural artisans. 

In future, such services will be given a greater 
thrust by the Institute. The CLRI in all its rural 
development programmes have been aiming at from 
the begillning to develop clean and simple techno
logies with emphasis towards co11stant developme11t 
for modernisation, thus, bridging the gap between 
the u11der-developed, developing a11d developed. 
This is, in short to proceed towards harmonious 
and balanced growth for the benefit of the Indian 
Society as a whole. 
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There is enormous potential for using the donkey as a draught animal 
for field operations in West African semi-arid tropics where soils are light 
and sandy. The existing donkey-drawn implements, made of iron, are consi
dered too expensive. A low-cost cultivator-cum-seeder to be pulled by a 
donkey was designed, developed and tested in the Republic of Mali The 
cultivator is made partly of wood and partly of iron. It can be used for 
inter-row weeding and presowing shallow tillage. I t covers approximately 
0.1 ha in one hour and its performance is as good as the commercially 
available Hoe Asine. The seeder can be used for sowing pearl millet and 
sorghum in hills about 50 cm apart and in rows spaced up to 90 cm. It 
covers approximately 0.2 ha/h while sowing in rows spaced 50 cm. apart. 

INTRODUCTION : 

Draught animal power can be an appropriate and 
sustainable technology for int ens it ying agriculture 
and raising living standards of small farmers in 
Africa. Draught animals are being actively pro

moted and there are now 8 to 10 million working 
animals in sub-Saharan Africa ( Starkey, 1986 ). 

Donkey is the most numerous equine in West 
African semi-arid tropics and plays an important 

role in rural life for carting and as a pack trans
porter. It bas enormous potential for use in field 

operations where soils are light and sandy (Fielding, 

1987'. 

In many parts of the West-African semi arid tropics 
land is abundant and majority of farmers still use 
band cultivation tecb11iques. The primary obstacles 
to increase tbe cropped area are scarcity of labour 
and low work rate of manual seeding and weeding 
operations. Many farmers determine the size of 
their cropped area by their capacity for weed ing 
(Newman et. al., 1980). Animal drawn implements 
can perform weeding six to seven times faster than 
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manual weeding. However adoption of animal 
drawD weeders is very low due to infrequent 
practice of line sowing (Sargent et al. 1981). Ani

mal drawn seeders could play an important role in 

adoption of line sowing, but these seeders are 
considered too expensive in most of the semi-arid 
Africa. These facts clearly establish need for low

cost implements for line sowing and inter-row 
weeding. 

Sowing in hills is a common method of seeding 

pearl millet and sorghum in the semi-arid West 

Africa. Attempts were made to develop a low
cost implement for sowing in hills and inter-row 

cultivation. This paper reports on development of 
a donkey-d rawn cultivator-cum-seeder, tested in 
Mali during rainy seasons of 1987-89. 

MATER JAL AND METHODS 

Development of a Donkey-Drawn Cultivator 

A low-cost cultivator to be pulled by a donkey was 
designed and fabrioated in Mali. It consists ol a 
frame made of a wooden plank with two rigid 

beams. Three duckfoot tines or a blade can be 
attached to the frame with the help of simple 

clamps designed for the purpose. Two smaJI 

wheels can be attached on the frame to control the 
depth of penetration of the implement during 

operation and to facilitate its transportation. The 
cultivator can be hitched to a doukey with the 

existing harness, used on donkey carts. In a pre

liminary field trial the cultivator worked well for 

inter-row weeding on flat land. To reduce t he 

cost it was modified to work with a single wheel 
instead of two. Design of the clamps was modified 
to improve ease of fabrication aod adjustment of 
tines and the wheel was replaced by oDe, readily 

available in the market. Three units of the culti
vator were fabricated at the workshops of Division 

de la Machinisme Agricole (DMA) and SMECMA 

(the largest manufacturer of farm implements in 

Mali), located at Bamko. 

Development of a Donkey - Drawn Two-Row 
Hill Seeder 

A two•row donkey-drawn seeder for sowing in 
hills was assembled in Mali. Some of its com· 

poneats such as furrow openers and seed me
tering device were developed and fabricated at 

ICRISAT Center India, whereas other compouents 
such as soil covering device, gauge wheel and seed 
release mechanism were developed and fabricated 

at Cinzana in Mali. It consists of a wooden main 
frame (same as for cultivator), on which a gauge 

wheel, seed metering bowl and two furrow opeuers 

with seed trap and release mechanism are fitted 
with the help of clamps. Seed is metered by band, 
which gets divided in two parts at the seed bowl 

and passes through seed-tubes to reach the furrow 

openers where it is held on the seed trap. Actu

ation of the seed release mechanism allows the 
seeds to fall in hills, about 50 cm apart. Initially, 

the seed release mechanism was actuated by a string 

pulled manually but later it was modified so that 

it could be actuated by a lever attached to the gauge 
wheel. 

During the preliminary field trials it was observed 

that the manual metering of seed through wooden 

bowl posed difficulty to the operator and it could 

be a potential impediment for adoption of the 
seeder. Therefore, the seed divider wooden bowl 

was replaced by a simple seed-container with fixed 
ope11ing type seed metering mechanism, in which 

size of the opening could be selected depending OD 

the seed-size. It has provisions to vary the rate 

at which seeds are dropped and to stop droppiog 
of seeds when desired. A manually operated 

agitator was provided in the seed box to maintain 

continuous supply of seeds through the metering 
device. The old wheel of the seeder was also 

replaced by the one being used on the cultivator. 

Testing 

The donkey-drawn cultivator was tested for 

weeding in a pearl millet crop, sown in rows at a 

spaciDg of 75 cm. The cultivator fitted with teJe .. 
scopic beams and a spriDg type dynometer was used 



in another field to asses its work rate and draft 
requirement for shallow tillage (depth 5 cm). A 

field trial was conducted to compare performance 

of the doDkcy-drawn cultivator with Hoe Asine, a 
commercially available cultivator, made of iron. 

The trial was conducted in a randomised block 
design with three replicatio11s. Both the imple
ments were fitted with duck-foot sweeps for inter

row weedhig in Maize crop sown in rows spaced 

at 100 cm. The pull force required, actual width 
of cut, depth of cut and travel speed were recorded 
for each implement. The trial was repeated at 

two other research stations located at Cinzana 
and Kaporo. 

RESULTS AND DISCUSSION 

It was observed that the weeding efficiency of the 

donkey-drawn cultivator was about 80% of manual 
weeding and it covered approximately 0.1 ha in an 

hour. The draft requirement of this implement 

on a sandy soil, while covering a 45 cm wide strip, 

was about 32 kg. and its field capacity was about 
0.1 ba/h. 

Results of the field tests from the tbree different 

locations (Table-I), indicate that there is no signi

ficant difference in draft requirement, work capacity 
and weeding efficiency of t he donkey-drawn culti

vator and the Hoe Asine. The pull requirement of 
both the implements (about 32 kg) was within the 

pulling capacity of the donkeys and no undue exer
tion to the animals took place. Some of the pro
blems such as, trash getting entaDgled with tines 

and larger pull required due to deeper penetration 

of tines or wider coverage were the same for both 
the implements. In geDeral, both the implements 

are equally good for inter-row cultivation. How

ever the new cultivator is simple in construction, 
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it can be fabricated with locally available material 
and it is cheaper than the Hoe Asine. 

Results obtained from field testing of the donkey
drawn two-row seeder indicate that it can be suc

cessfully used for sowing pearl millet and sorgbum 

in bills (Table 2). The average spacing between 
two consecutive hills in each row was 42 cm and 

the number of seeds per bill were 15 and 5 for 
pearlmillet and sorghum respectively. Spacing 
between rows is adjustabte up to 90 cm. Optimum 

size of opening for seed metering for pearl millet 
(Boboni) was 5 mm and for sorghum (CSM 219) 
it was 5.5 mm. Number of seeds per bill can be 
var ied by setting different sizes of openings for the 

seed metering according to the size and quality of 

seeds. 

In the final prototypes, the main frame, clamps 

and the wheel have become common for both the 
seeder and cultivator. Therefore the cultivator 

oan be co11ve1,1ted into a two-row seeder simply by 
removing the tines and fittiDg the components for 
seeder ( i.e. furrow openers, seed container etc ). 

Thus the donkey-drawn implement, can be used as 
a cultivator and as a t wo-row seeder also. It is 

proposed to name this implement as the "Donkey 
Drawn Cultivator--cum-Seeder" (DOCS), 

CONCLUSION 
The donkey-drawn cultivator-cum-seeder is an ap

propriate implement for small farmers i11 West 
African semi-arid tropics. It is simple in construe• 

tion aod can be fabricated with locally available 
material. It is cheaper than the existing donkey

drawn seeders and cultivators. Farmers can per

form seeding a11d weeding operations at a faster 
rate with this implement and expand the area under 

cultivation. 
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Table l. Performance1 of the donkey-drawn cultivator and Hoe Asine for inter-row cultivation, Mali, 
rainy season 1989. 

Implement Width of cut Work capacity Depth of cut Weeding efficiency• 
Draft (kg) (cm) (ha/b) (cm) (%) 

DDCl 32.5 51.33 0.11 6.78 86.2 
Hoe Asine 31.1 51.00 0.1 1 6.38 83.0 

SE(±) 1.18 0.012 0.014 0.567 2.00 

1. Results are based on data from 3 locations in Mali. Diff'erenoes in values of the performance 
parameters are stastically nonsignificant. 

2. Weeding efficiency = No. of weeds before operations - No. of weeds after operation 
No. of weeds before operation 

?'able 2. Performance of the two-row bill seeder, Mali, rainy season, 1989. 

Crop SpaciPg between No. of seeds Depth of sowing Work capac,ty 
bills (cm) per hill (cm) (ha/b) 

Pearl millet (Boboni) 43.4 14.7 2.8 0.22 

(3.55)1 (5.73) (0.8 l) (0.011) 

Sorghum (CMS 219) 42.2 4.9 3.2 0.21 

(4.17) (1.76) (0.65) (0.012) 

l. Values of SE <±) are given in paranthcses. 
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Info,:matian an Rural Technology Products/Pi ocess~s 

HAND CHAFF CUTTER 

USES 

1. FODDER CHAFFING: 

In India farmers use crop residue very intelligently. 
They have selected such crops that grains are uti· 
lized for human food and the remainiog straw and 
leaves are fodder for the cattle. Thus two main 
energy sources of agriculture-human and animals 
survive at a time. 

The straw of sorghum and other low millets are 
fed to agricultural catties. In paddy growing areas 
paddy straws are first softened by crushing under 
bullock feet and then fed to catties. In wheat 
growing areas wheat straws are first cut into pieces 
and used as fodder. Thus fodder for animals 
varies from region to region according to main 
crops of that area. · 

In most cases straws of various crops are fed as 
they are. This is not convenient to catties to eat 
straws in long pieces. Some of the thick and Jong 
strl:lWS are thrown away in manure pits. If straws 
are cut into smal) pieces and mixed with common 
salt and molasses ca ttles would eat it willingly and 
there would be no waste. 

Agricultural Tools Research Centre since 1964, has 
developed a Hand Chaff Cutter for small farmers 
who need to chaff different straws manually. The 
Hand Chaff Cutter can work very well for 4-5 
cattle's fodder. 

2. PREPROCESSING COMPOST[NG : 

Thie~ and hard straws, which are dumped in 
farmyard manure pit as they are, do not produce 
uniform and quality compost as hard straws do not 

digest easily, Also big straw pieces make it incon
venient to turn and mix compost manure up and 
down. If the hard straws are cut into small pieces 
with Hand Chaff Cutter and fed to farm yard 
ma11ure pit, the straw pieces digest faster to produce 
compost manure. Mixing also becomes easier. 

Figure: 1 Hand Chaff Cutter 

Green vegetative growth which is not useful as 
fodder can also be chopped into pieces with the 
Hand Chaff Cutter and put to compost pits Com
posting becomes faster and easier. Therefore the 
Hand Chaff Cutter is a very useful tool for pre• 
processing for composting. In the country like 
India where there are many clear sunny months, 
any organic matter can compost by aerobic diges
tion but it takes different periods. For uniform 
and faster composting raw materials are to be pre
pared in uniform small pieces to bring their carbon 
to nitrogen ratio (C : N) down faster. 

Many farmers believe that manure making process 
is a function of the nature, man has nothing to do 
with it. This is very wrong notion. In country 
like Japan where there are no animals in agri
culture, every piece of organic waste is collected 
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and put in farmyard manure pits. Jo his spare 

time tbe farmers turns the manure up and down 
and rearranges it layer by layer with add ilion of 

ashes, water, some soil and chemical fertilizers in 

necessary proportion. Thus he gets uniform and 
r icb organic compost manure. 

3. CH AFFJNG MATERI ALS FOR BIOGAS 

MANURE PLANT : 

Jt bas been established that 11ot only cattle dung 

and night soil can be fed to anaerobic diagesters 

popularly known as Biogas plants, but other orga
nic kitchen, street or farm wastes can also be put 

into biogas manure plant. It produces fully di
gested o rganic manure and also clean, smokeless 
and efficieint fuel gas for cooking and other pur

poses. Unhygienic organic wastes can also be 
very well disposed through anaerobic digesters. 
Here Hand Chaff Cutter is very useful to chop 

stra ws, weeds and other green vegetation imo pieces 
to be fed into the biogas manure plant. 

Thus the Hand Chaff Cutter is a very versatile 

equipment for small farmers. As described above 

it helps in chaffing fodder for catties, preprocessing 

for composting and chaffing kitchen, street and 

farm wastes suitable to biogas manure plants. 

HOW TO USE 

Jr few bunches of straws are to be chaffed, only 
one man can operate the Hand Chaff Cutter. He 
can feed the bunches with one hand and press t he 

handle with the other hand. But for large quantity 

of fodder two persons are necessary to operate the 

chaff cutter. One will feed tho bunch of fodder o r 

straws and the other will operate the handle. 

One end of the tool, where blade is mounted. is 

raised above ground on two legs of the stand [ I] 
so that t he operator does not have to bend much 
to operate the handle. The tool rests on three 

points-two iron legs [ I CJ of the stand 1rnd one 

end of Wooden Base [2]. The three point contact 
of the tool keeps the tool s t11ble on uneven floor 
also. Weight of the tool itself keeps it steady 

during operation. Therefore the chaff cutter does 
not need any base or foundation. Still t wo legs 

of the stand are provided with holes through which 
big nails or bolts can be passed and fixed with the 

ground. 

\VORKING PRINCIPLE 

Generally chaff cutting is done by scissor action. 

Of the two blades of such chaff cutter one is sta
tionary and the ot her is rotating. Fodder or straws 
fed in between the blades are scissored into pieces. 
For grasses o r soft straws like paddy this method 

is convenient. But for hard and t hick straws or 

stems three point cutting. as used in the Hand 

Chaff Cutter, is more convenient. Two forks [SA} 
in the handle forms two blunt , vertical edges. In

between the two vertical odges comes a semicircular 

sickle shaped Blade [4] fixed on a wooden Base 
[2]. W hen straws are put on cutting edge of the 

blade and the handle is passed down they break. 
If t he straws do not break immediately, they slide 

along the sharp edge of the blade and eventually 

are out by guillotine action. 

After one cut, the handle is lifted up, the bunch is 

moved for ward and again the handle is pressed 

down for tho next cut. Long handle gives mecha
nical advantage of lever and makes the working 

easy. After each cut the bunch should be pushed 

forwa rd over the blade by the length of pieces 

required. 

The hinge on which the handle moves is 5" long. 
Therefore to and fro motion of t he handle over the 
blade is precisely maintained and the hudle can 
not swing on either side. Wear and tear are also 

evenly distributed. As a result life of the HSDd 

Chaff Cutter is fairly long with minimum main

tenance. The blade is made of medium carbon 
steel and does not require frequent resharpening. 

A curved mild steel Blade Cover [7] is welded to 

the handle. When the tool is not in use t he blade 

cover covers the sharp blade for safety purpose. 

The design of Hand Chaff Cutter is simple but 

robust and needs very less maintenance. The tool, 



originally designed by ''Krishi Sudhar Kendra'', 

Deglur (Maharashtra) is a very useful to small 
farmers for various purposes. 

MANUFACTURING PROCESS 

( Design Plate: 1, 2 & 3) 

Components of the Hand Chaff Cutter a re : 

(J ] Stand 

l2J Wooden Base 

[3j Blade Support 

f4J Blade 

(5J Handle 

!61 Pedestal-for hinge 

[7) Blade Covor 

1. STAND 

For convenient working. t he blade end of the 

Wooden base is kept high with the stand. The 

stand is 16" high made of mild steel flat iron strips 
of size 111 x ¼". For strength tie bar (LB] is fixed to 
t he stand with bolt and nuts as shown in Design 

Plate : J. The other end of the tie bar is bolted 

to the Wooden Base [2] as shown in the assembly 
in Design Plate : 3. 

To Prevt>nt legs thrust iDto ground small flat iron 
pieces [IC] are welded to both the legs of the stand. 
Two legs of t he sti!Dd and the lower end of t he 

wooden base touches the ground, to make a tripod 
base of t he chaff cutter. 

2. WOODEN BASE 

Wooden base is made from a close grain, hard 

wood like Babu! of the size 411 x 2" X 48" long. 

The wooden base provides support as well as adds 

to the stability of the tool. At the middle of the 

base 4'' x 4'1 x lf" high wooden piece is fixed as a 
rest for the handle. 
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As shown in the assembly of the tool, two pieces 

of pedestal [61 are fixed to the wooden base with 
four bolts. Out of these four bolts two bolds the 

stand also. One end of the tie bar UBl is fixed to 
the base by the bolt passing through the middle 
wooden piece on the base. Blade support (3] also 

is fixed to t he wooden base with two bolts and 
nuts. 

3. BLADE SUPPORT 

Blade support is made from 2" x ¼" angle iron piece 
of 5" length. The vertical side of the piece, on 

which the blade is to be fixed, is cross cut. Verti
cal side has two holes to fix the blade with two 
bolts and nuts. The horizontal side of the blade 
support has also two holes to fix them with wooden 

base 12] with bolts and nuts. 

4. BLADE 

T he blade is made from 2" x 3/811 t hick and 1411 

long medium carbon steel or spring steel flat piece. 

The blade is formed into sickle shape by bot forg
ing. T he inner edge is sharpened to work as the 

cutting edge. The broad end of the blade is fixed 
to the fork end of the handle and two pedestals 

with a 5" X 5 / 1611 carriage bolt. From the middle 
the blade is fixed to the wooden base [21 with the 

blade support (3). 

5. HANDLE 

From I" x t" mild steel flat, components of the 
handle [5A}, [5B] and [5C) are made and welded 

as shown in Design Plate ; 2. The piece l5C} acts 

as a tie bar to provide strength to the handle. 

Fork shaped piece l 5B ] is to make the hiuge 
stronger and stable; and also to support t he blade 

cover Pl which is welded on it. 

Fork [5AJ bas a special bulged shape at a distance 

of 11½" from the hinge end. The purpose is tbal 

even if there is slight play in t he hinge t he pointed 

end of the blade does not strike with the fork [5A]. 

9" long and l " diameter galvanized iron pipe is 

wolded to the other end of the fork 15A l as shown 
in Design Plate : 2. T he G. I. pipe forms grip of 

the handle. 
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Design Plate : 2 
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6. PE DEST AL FOR HINGE 

There are two pedestals in the hinge. Pedestals 
are made from 1" square iron bar and l " x 3/8" 
flat iron strip. The two pedestals are fixed on the 
wooden base (21 with four bolts a11d nuts. 
5'' X 5/16"~ carriage bolt passes through two 
pedestals, hinge end of the ha.adle and the blade. 

7. BLADE COVER 

It is made from 18 S.W.G. black iron sheet piece 
as shown i11 Development of Cover in Design 
Plate i 2. After bending it into the shape, the 
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cover is spot welded to fork (SB] of the handle. 
The Blade Cover moves up and down with the 
handle. When baudle is down in rest position the 
blade cover covers the sharp blade for safety pur• 
pose. 

NOTE : All numbers in the brackets l J refer 
to Manufacturing Design Plates. 

CONTACT AGENCY 1 

Agricultural Tools Research Centre 
P. 0. Box 4 Bardoli 394601 INDIA 
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DOUBLE ROW SEED DRILL 

As Single Row Seed Drill was found suitable and 

useful manually operated tool to small farmers, 
Double Row Seed Drill was designed at Agricultu

ral Tools Research Centre for penforming various 

agricultural operations more precisely aod conveni

ently. Two persons pull the tool from the front 
and one person drills the seeds. Thus Double Row 
Seed Drill needs three persons for operating it. 

USES 

I. Sowing operation can be performed at a dis

tance of 9" to 18" between two rows. 

2. After removing two shares [ 4], blade harrow 

of 9'', 12' ', LS" or 18'' nan be connected to 
the tool bar [IJ for loosening the top soil. 

3. By connecting two or three small tines to tbe 
tool bar operation of light cultivation can also 

be performed. After this operation deep 

cultivation becomes quite easy. 

4. Tn Banana crop, orchards or ill community 
forests where there is irrigation farming or 
where bullock drawn implements may not be 

used, hand operated Double Row Seed Drill 
can be very well used for interculturing, light 
cultivation or for fertilizer application. 

5. When the crop plants are small. the seed drill 

can be moved over the plants row or in high 

crop the tool can be moved in between the 
two rows for applying fertilizer. 

In addition to these Double Row Seed Drill has alt 

the advantages and uses as that of Single Row Seed 
Drill. 

MANUPACTURlNG PROCESS 
(Design Plates : 2, 3 and 4). 

Double Row Seed Drill bas following 18 Compo• 
nents : 

(I) Tool Bar 

(2) & (3) Angle Iron for connecting (1) & (15) 

(4) Share 

(5) Conduit Pipe 

(6) Flat Strip for connecting (5) to the Tool Bar 

(7) Handle Angle 

(8) Hand Grip 

(9) Bolting Piece to be bolted on (7) 

(10) Support for (9) 

(11) & (12) Angle Iron for making seat of (13) 

(13) Seed Bowl 

(14) Two Conduit Pipes 

(15) Bamboo Beam 

(16) Clamp 

( l7) Bamboo Pullmg Bar 

(I 8) Flat Strips for fitting ( 17) to ( 16) 

1. Tool Bar 

2411 long tool bar is made from 1~ 11 X 1 /811 angle iron 
pieces line welded to form the squ1ue bar. As 

shown on Design Plate : 2, 12 boles of 3/811 diame• 

ter are drilled to fix two ' share assemblies at diffe

rent distances between the two. Two boles on the 

other plane of the tool bar are for bolting vertical 

handle assembly. Care should be taken to fix the 

tool at equal distances from the middle of the tool 

bar. 

2. & 3. Angle Irons 

Two angle iron pieces of 111 x 1/811 size and 8" 
length are welded to the tool bar making 70° angle 

as shown in tool bar assembly on Design Plate 1 2 
T wo 1/4" diameter boles are drilled at a distance 

of 411 leaving 111 space from one end of the angle 

iron pieces. The other end of each piece is cross 

chiseled such that the chiseled side makes 110° 
angle as shown. 

W hen the taper ends of the angle iron pieces are 
welded to middle of the tool bar (1) at 111 spacillg. 
they make 70° with the vertical. 
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Design Plate : 4 
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4. Share 

Triangular share is made from 1/4" thick mild steel 
plate. Base of the triangle is 411 and altitude is 7". 
At a centre distance of 2" from the base a hole of 
111 diameter is drilled. 

S. Conduit Pipe 

It is 1011 long conduit pipe of l¼" diameter. It is 

cross cut at one end as shown. This taper end is 

welded to the share just over the hole in the share 
(4). The share makes an angle of 115° with the 
pipe. 

A flexible PVC pipe to carry seeds fits over the 

conduit pipe. The other end of the PVC pipe fits 
to the seed bowl assembly. 

6. Flat Strip 

It is a mild steel flat of It" x ¼" size and 5" length. 
Two 3/8" diameter holes are drilled at a centre 
distance of 3" leaving equal distance from the ends. 

The flat strip is welded to the conduit pipe (5) 
such that its centre line is 411 away from top of the 

pipe as shown in the share assembly. Then the 

flat strip is bolted to the tool bar while assembling 
the tool. 

The similar fl.at strip is welded to the bottom of 

the vertical handle (7) also for bolting the handle to 
the tool bar. 

7. Handle Angle 

I t is an angle iron of 1¼" x 1/8" size and 30" long. 
As shown in the Design Plate : 3 two holes of 3/8" 
diameter are drilled on the two sides of the angle 
iron. Hand grip (8) is welded to the top end and 

the fiat strip (6) is welded to the bottom end of the 
handle. 

8. Hand Grip 

It is a conduit pipe of Lt" diameter and 5f' length. 

One end of the hand grip is cut to form a right 
angle shape. This end is placed into 'V' of the 
handle angle: (7) top end and welded. 
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9. Bolting Piece 

It is an angle iro11. piece of U" x 1811 size and 7" 
length. Two 38" diameter boles are drilled as 
shown. The bolting piece connects the handle 
a11.gle (7) and seed bowl (13). 

10. Support 

It is a 1' > ¼" mild steel of 8" length. Both ends 
are cut, as shown, and welded to the bolting piece 
'(9) and angle iron (11). 

11. & 12. Angle iron 

These four angle iron pieces form a square seat for 
the seed bowl (13). Each angle iron is of 111 x 1/811 

size and 611 length. From two pieces slots are cut 
out from both onds. Then the four pieces are 
positioned to form a square and welded. To this 
square the bolting piece (9) and the support ( 10) are 

welded as shown in the seed bowl assembly. 

13. Seed Bowl 

It is prepare from a hard wood block of size 
6" X 611 and 4¾" height. Across the direction of the 

fibers, a 411 diameter bole is cut out upto depth of 

2J". At the same time the block's outer faGe is 

also turned round leaving l " .portion at the bottom. 
At a centre distance of 2¾", at the bottom of the 

block, two boles are drilled as shown in the Design 

Plate : 2. First ~" diameter through holes are 
drilled. They open, touching each other, In the 

half round ·seed bowl as shown. These two boles 

should be precisely drilled such that there remains 

only a thin edge of wood between the two holes 

when they open in the half round hole. If precise

ly doDe the seed or fertilizer fed to the bowl dis

tribute evenly h1to the two holes. Then the holes 

are enlarged into U" diameter upto half of its 
length. 

14. Conduit Pipe 

These two pieces of the conduit pipe are meant for 
separating two channels from the seed bowl. They 

penetrate into the two holes at the bottom of the 

seed bowl and at the other ends of the pipes flexi-



ble PVC pipes aro slipped over. The other end 
of the PVC pipes 11ips over the conduit pipo (5) of 
the share assembly. 

The conduit pipes are It" in diameter and 5i" long. 
.One end of each pipe is cross cut such that when 
end is inserted ill the seed bowl, the cross cut end 
remains parallel to the ground. Purpose of the 
cross cutting is to facilitate easy fitting of the PVC 
pipes. 

15. Bamboo Beam 

It is It" diameter solid bamboo of 72" length. Its 
011e end is chiseled to fit between two angle iron 
pieces (2) and (3) welded to the tool bar (t). At 
the other end of the beam a clamp (16) is fixed as 
shown. At the middle of the beam one metal ring 
is fixed with a cotter pin. The ring is provided to 
tie strings, as a tie bar, between the ring and the 
support strip ( 10). 

16. Clamp 

This clamp is prepared from 1" x 1/8" mild steel 
flat strip of 1111 length. From the middle it is bent 
ill 'U' shape keeping l t" gap between the two sides. 
Four boles of ¾" diameter are provided for bolting 
the clamp with the bamboo beam end. 

Purpose of the clamp is to connect the beam (15) 
and pulling bar 0 7). Before bolting the clamp to 
the beam one 3/8" diameter bolt is passed through 
a hole at the middle of the 'U' bend of the clamp. 
Head of the bolt rests ill the clamp and later, 
pulling bar is fixed Oil the bolt with a washer and 
a nut. 
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17. Pulling Bar 

I t is a solid bamboo bar of I¾" to 1½'' diameter are 
40" length. It has one 3/8" diameter bole at the 
middle and two t" diameter hole at 2½11 distance on 
both side of the middle bole, Two fiat strips are 
first bolted through the two i" diameter boles a11d 
then the bar is fixed over the bolt through the 
clamp with a washer and nut, such that the pulling 
bar is free to rotate around the axis of the bamboo 
beam. 

18. Flat Strips 

These two fiat strips are bolted to the middle of the 
pulling bar as described before. They are l" x 1/8" 
mild steel flat strips of 611 length. Three holes of 
the same size as ill the pulling bar (17) are drilled 
on the flat stl'ips at same centre distances as in 
the bar. 

By assembling all the components described above 
Double Row Seed Drill is ready. Two conduit 
pipes of the seed bowl assembly and the share 
assembly are connected with transparent, 1fox1ble 
PVC pipes of about 36" length to complete the path 
of the seed or fertilizer. 

The beam and the pulling bar of both the seed 
drills can be of conduit pipes instead of solid bam
boo, according to coveniency and availability. 

All the numbers in the brackets ( ) refer to Manu
facturing Desigo Plates. 

CONTACT AGENCY 
Agricultural Tools Research Centre 
P.O. Box 4 Bardoli 394601 INDIA 
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PLANT STALK PULLER 

USAGE: 

In crops like cotton, pigeon pea and similar others 
in which the plant stem or stalk is hard and woody, 
it is not easy 10 puJI out the stems after harvestina 

the crop. If the stalk is not removed with roots 

next year's ploughing becomes difficult. Tbe left 

over roots iB the ground obstructs the ploughing 

and needs higher pulling power. Cotton crop is 
sometimes attacked with spotted ball-worms. So 

if the roots are left over with the worms they be· 
come nuisance in the next crop. Io termite prone 
fields the roots are added attraction to the termite. 

Also left over roots absorb soil nutrients. There

fore it is essential to remove plaDt stalks with as 

much roots as possible. 

For the purpose of removing plant stalks with roots 

Agricultural Tools Research Centre has rcdesig11ed 

and developed Plant Stalk Puller of Agricultural 
Department of Gujarat. In crops like cottoD, pigeon 

pea the roots penetrate upto two feet of soil depth. 
It is not possible to pull out such stems with hands. 

While they can be very well pulled out by t he Plant 
Stalk Puller by advantage of lever. The tool can 
also be used in maize and sorghum with hard stems. 

METHOD OF USE : 

Figure : l shows method o( using the Plant Stalk 

Puller. T he stem of plant is gripped betwec:n two 

jaws of tool. Then by tilting the handle as shown, 

the stem is uprooted. In the process the soil, upto 
the depth of t he roots, also gets loose. This facili

tates better airation and quality of the soil improves. 

First ploughing of the following year also becomes 
easier. The operator goes on removing stems by 

moving in back direction. With cotton crop, one 

person can cover one to two acres in one day, 
according to plant population. 

MANUFACTURING PROCESS 

There are four components of the Plant Stalk i 

Puller : 

[I] Tongue 
[2] Stay 

[Jj Handle 
[4) Support 

1. Tongue 

It is forged from 1½" x !" mild steel flat of 19" 
length. After leaving 3" leogth at one end, as a 
jaw, tbe flat is beot in a somiciicular shape as sbowD 

in the Design Plate. The rest portioD of tho flat is 

twisted at right aogles. It acts as a footrest While 

Figure : 1 Method of U5ing the Plant Stalk Puller 



tilting lhe tool for pulling a stem. A flat mild steel 
btaokot is welded to the footrest and the semi
oiroular portion for strength purpose. The edge of 
the jaw is knurled for firm grip of stem. 

2. Stay 

It is shaped from li'~x½'' mild steel flat pieoe of 
12H length. One end of the flat, for 3" length 1s 
bent into 'L' shape. T his end acts as another jaw 
to hold the stem. Its edge is also knurled for firm 
grip of the stem. The other end of the fiat is bot 
forged for 3" length to fit into the handle of galva
nized iron pipe. Two boles are drilled on the fiat 
- ¾" diameter bole for rivet and i'> diameter bole 
for pivot bolt. 
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3. Handle 

For few years the handle was made from mild steel 
s hcet, bent in channel shape as shown iD Fig. 2. 
Later, after introduction of hybrid varieties of 
cotton aJJd other crops, stronger handle was necess• 
a ry. So DOW thic-k walled galvanized iron pip of 
1" diameter and about 46" length is used as a 
handle. G. I. pipe is strong enough but light in 
weight. 

One end of the G. I. pipe is made little oblong to 
fit over t be eDd of the stay (2}. About 3'' length 
of the stay end is inserted into the handle end, 
welded at the edge and Ji Vt tted also, as s.hown. 

Figure 1 2 First Design of the Plant Stalk 
Puller. 
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4. Support 

As shown in the Main Assembly, tongue [IJ and 
stay [2J are assembled by a 2" X ½'' size bolt, acting 
as a pivot of the tool. For supporting the bolt 
head the support strip of the size and shape shown, 
is welded to tbc stay, 

The bolt is passed through the holes in support, 
stay and tongue. After puttwg one washer nut is 
fixed. Afo:r tightening the nut there should be 
enough cloarllllce to move the jaws. Therefore 
unthreaded length of the bolt should be precisely 
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determined. Also clearencc between the bolt dia· 
meter and the holes should be just enough for free 
movement of the jaws. 

l11dian Standards Institute (I. S. I.) has adopted 
this design as Cotton Stalk Puller [ Doc I AFDC 51 
(2144)}. 

Note :-The number in the brackets [ l refer to 
Ma11ufacturing Desigo Plate. 

CONT ACT AGENCY : 
Agricultural Tools Research Centre 
P. 0. Box 4 Bardoli 394601 INDIA 



N. R. D. C. PROMOTES DEVELOP
MENT OF RURAL TECHNOLOGIES 

The N. R. D. C. provides interest free loan/grant 
for converting ideas into products/process for the 
benefit of rural masses. 

N. R. D. C. has set up several Rural Technologies 
Development-Cum-Traini11g C-entres in various 
parts of the country for transfer of appropriate 

technologies in rural areas. 

N. R. D. C. is now offering funding of rural tech
nology projects, upto a maximum of Rs. 5.0 lacs, 
based upon useful and concrete ideas, which lead 
to income/employment generation, filling technology 
gap and capable of quick replicat ion. 

Registered societies, voluntary, organisations, and 
technical institutions etc. with good track-record 
can apply to N. R. D. C. 

The end result of such projects will be made avail
able to N. R. D. C. for commercialization and trans

fer etc. 

For further details please write to 

Mr. S. Burman, 

Development Engineer, 
National Researcb Development 
Corporation, 
20-22 Zamroodpur Community Centre, 

NEW DELHT- t 10048, 

FROM BARREN LAND TO OASIS 

Three years ago it was a barren and desolate stretch 

of tand scarred by ravines and gullies. But thanks 

to a National Dairy Development Board (NDDB) 
project. Sarna! today has been transferred into an 
oasis. Situated on the banks of the Mahi, a short 
distance from the Ahmedabad Godhra highway. 
Sarnal was a near-wasteland when a team of the 
Tree Growers Cooperative Project (TGCP) of 

News and Views 

NDDB visited the area in 1987. The team con
fronted by 60 to 70-feet deep gullies a11d large 
gashes criss-crossing the steep slopes of ravines. 
Indiscriminate felling of trees and overgrazi11g bad 
led waste to the land, 

Not dis heartened by the sight, TGCP took up the 
challenge to turn the area into what is today an 
oasis of green trees, thick bushes and thriving ani
mal life. The tree Growers Cooperative Society 
was registered in May ' 1987 and about 35 hectares 
of land leased to the cooperative. 

It was the third year of drought in Gujarat, with 
tbe mercury touching 46 degrees Celsius, the TGCP 
team organised contourline marking, gully plugging, 

bunding a11d pitting. 

But there were misgivings about the survival of 
tbe trees because of the drought. During the first 
year ( 1987) the rains were scanty. One or two light 
showers resulted in slight retention of water a1.1d 
soil in the gully beds ; Trees were first planted in 

August that year. Led by TGCP team leaders 
Mr. Tbeophilis and Mr. J. R. Panwar, the people 
of Sarna! worked hard to plant trees in soil which 

had little moisture. 

According to statistics available at NDDB about 
l J,000 trees of acacias prosopis and other species 
were planted in 1987 of which about 5,000 survived. 
A thin cover of grass and legumes developed in the 
area by the end of August. But for lack of rains 
the trees started wilting. The TGCP team then deci
ded to instal a hand pump in the gullies, which in a 
way heralded Sarnal's long battle against drought. 
In the summer of 1988, trees were watered by hand. 
Water was fetched from the Mahi river as well. 
But while all this was going on, the people of Sar
na! had to face another problem-illegal grazing. 
Nomads let their animals into the plantation area 
twice resulting in the loss of a number of trees. 
With the onset of the monsoon in July, 1988, the 
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ravines came alive as trees and grass grew ra
pidly. The gullies were filled with water and soil 
erosion was minimised. By September, 1988, Sar

Dal's barren and desolate ravines had blossomed 
into an oasis. 

PLASTIC COATING FOR LOW COST MUD 
HOUSES : 

Scientists working at the Tndian Petrochemicals 
Corporation Limited ([PCL). Baroda, have develo

ped and successfully field tested a techoique that 

promises to revolutionise traditional low cost mud 
houses in India. 

Traditional mud houses are constructed out of 
lumps of mud, sun-dried mud blocks or sundried 
bricks. The walls of these mud houses are covered 

with layers of earth followed by layers of animal 
dung soaked in water. These walls become damp 

in monsoon, develop cracks with time and erode 

due to rhe deterioration of materials used in plaster

ing and the chemical nature of clay. The humid 
substances present in soil absorb moisture, cause 

non-uniform expansion and contraction resulting 
finally in cracks and erosion in monsoon. 

The clay contains aluminium silicates arranged in 

layers. In th~ inter-layer spacing, alkali and alka

line metals on earth form hydration layers. These 
moist surfaces do not keep the clay surface smooth 
and long lasting. 

It has been found that dung-clay-husk plaster sur
face has a suitable structure on which a plastic film 

can bo bonded. But the walls of tbe mud houses 
have to be specially prepared for treatment with 
Poly Vinyl Chloride (PVC), to make them water 
proof and durable. 

They are first m1de uniform before application of 
dung plaster. Irregular, undulating and loose 
material if any is scrapped with a trowel to make 
smoothen the surface. If there are appreciable 
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cracks on the surface these are filled with ordinary 
mud slurry and then allowed to dry tboroughly. 
After sprinkling the walls with a little water to 
improve bonding, dung plaster-a mixture of dung
husk-water-is applied up to a thickness ol 25 mm 
by a wooden or metal trowel and allowed to dry to 

make the surface uniform and smooth ooce again. 
If some cracks appear during the drying process 
they are filled with the plaster. Filling and drying 

may have to be repeated to obtain a well dried, 

bard, smooth and crack-free surface before applica
tion of PVC. 

PVC is dissolved in cyclohexane and diluted with 
iomax, Any desired colour shade can be added to 
the solution. The prepared is applied with a 
painter's brush csrefully so that it spreads on the 

entire surface uniformly. With two hours of 
coating, all the solvants evaporate leaving a thin 

film/layer of PVC on the mud walls. The cost of 
such PVC coating is only Rs. 14 per square metre. 

Three mud houses in a village in Orissa were coated 

with the newly developed PVC solution in July 

1985. While all other mud houses constructed at 
the same time needed replastering at intervals of 5-6 

months and some of them which were not replas• 

tered in time displayed wearing out of plaster, the 
houses coated with PVC appeared smooth, glossy 

and the PVC layer was found intact even after 

three years. when they were inspected by a team of 

scientists from TPCL in February 1988 and subse

quently in July 1989. 

The new solvant system is safe, less toxic and the 

PVC layer can b: directly applied on cow-dung
plaster. A model PVC coated mud house showed 

extremely good performance during monsoon. 

The low-cost, durable and easily applicable indige

nous technology based on petrochemical products 
made in India provides an acceptable choice for 

cheap rural housing projects to make the "Shelter 

for Homeless'' project a success, 



BAMBOO PLYWOOD 

A Kerala-based company has come out with 
Bambooply-plywood made out of woven bamboo 
mats, wood veneer and an org'lnic resin as adhesive, 
which is water and heat resistant, termite proof and 
safe from auacks by white ants. 

Bambooply is available in different sizes and thick
nesses ranging from 4 mm to 12 mm. It is the 
best natural material for false ceilings, panelling, 
partition walls and works as a substitute for quality 
plywood made out of costly timber. Bamboo is 

a naturally renewable product and does not con
sume non-renewable petroleum product used in 
the plastic industry. 

The new natural panelling material from bamboos 
is claimed by manufacturers to be the first such 
product in the world and is also suitable for fu r
niture, doors, wi11dows, table/ teapoy tops and meets 
all the requirements of a structural material. It is 
a novel product where bamboo mats- a hand woven 
cottage industry product-bas been bleuded with 
modern day plywood. 

THE COCKROACH : A REASON FOR 
LIVING 

TWO MICRO-ORGANISMS which live in produ
ctive harmony in the hind-gut of cockroaches are 
exciting microbiologists at the University of Dar es 
Salaam in Tanzania. Commenting on tbe creatures, 
Dr. Huub Gijzen of the microbiology unit says they 

are "a complete machine for tbe conversion of plant 
matter (biomass) into fuer•. 

The organisms Nyctotherus ova/is, a type of ciliate 
or protozoan-a minute acellular organism-and 
the methane producing bacteria which live within 
it, are being cultivated in fermentors to convert 
organic matter into fuel. Thousands of bacteria are 
found within a single ciliate cell, 

June '90 / 37 

Researchers were alerted to the potential of the 
bacteria inhabiting cockroaches because it had been 
observed that these omnivorous creatures could eat 
and digest almost any organic material, including 
cellulose, whicb makes up most of the mass of 
plant material and is in abundant supply. Research 
results are 30 to 100 100 times those reported for 
conventional methane digesters. 

GARBAGE RAKES IN PROFIT AS 
FERTILISER 

A bio-chemical prooess developed by a Bombay 
industrial group to convert city garbage into highly 
useful organic ferliliser has won laurels from the 
Asian Institute of Technology at Bangkok, the 

continent's most prestigious of its kind. 

At a recent seminar in Bangkok, eminent techno
logists and experts showed a keen interest in the 
process developed by Mr. K. C. Shroff, managing 
director, E xcel Industries Ltd., and bis team of 
scientists. Mr. Shroff carried out successful cxperi• 
ments at Bombay, Vadodara and Mandvi (Kutch), 

T he Bombay municipal corporation bas already 
started unloading ten trucks of daily garbage at the 
Excel Estate at Amboli, a Bombay suburb, for con
version into fertilizer. Also, Mr. S. S. Tinaikar, 
Bombay's municipal commissioner, bas asked the 

company to devise a working plan to improve the 
efficiency of the civic body's gaint compost plan a1 

Mankhurd. 

Mr. P. L Punia. managing direclor of PICUP, the 
government enterprise. wbo saw the working pro
cess of the plant bas offered to adopt it in major 

cities of Uttar Pradesh starting with Kanpur. 

T he Excel Industries bas plants at Bombay (Amboli 
and Jogeswari). Bhavanagar, Vadodara and Roha 
(Lord Parsuram, near Cbiplun) in Maharasthtra. 
It has collaborations with the Punjab, Gujarat and 

U. P. Governments. 



Tbe Shroff family's experiment in waste startt:d in 

a small way at Kalani, a small town near Vadodara 
and was soon extended to Mandvi in Kutch, 
Bombay, with it's record amount of daily waste 

was naturally the third step, 

The process involves pneumatically separating the 
garbage into organic and inorganic waste and sprea
ding the organic garbage into the pits. It is then 

fermented by adding benign microbes and phos
phates. The fermentation lakes about a month or 
3S days, by which time the waste throbes witb life 
a11d becomes a fibrous powder. 

The proportion in which microbes and phosphates 

are added has been kept a closely guarded secret 

by the Shroffs. The credit for the innovation goes 
to Mr. K. C. Shroff, Mr. G. C. Shroff, Mr Oi~sh 

Shroff, Mr. Hasmukb Patel and Mr. Tulsibhai 
Gajra. 

Mr. G. Narayana corporate adviser of Excel, who 
attended the international seminar on "Bio-techno· 
logy of Agro-industrial Waste'' at Bangkok, des

cribed the company's succes,. We are unaware 

of such a useful conversion into organic ferLilizer 
anywhere in the world. 

Disposil of daily refuse bas been a nagging and 

knotty problem the world over, more so with the 

developed countries. The most popular method 
has been to dump the waste in the open spaces 

for land reclamation. In some countries part of 
the waste is burnt down in giant incinerators. This 
is followed in many Asian countries, particularly 

Thailand . But it is not possible to burn down 10-

organic waste such as glass, metal and plastic. 

In Thailand, the civic authorities have adopted the 
practice of placing twin refuse bins on streets. ex
horting people to dump organic garbage in green 
bins and glass, metal, plastic etc. in red ones, 

Among the metropolitan cities in India, Bombay 

leads the rest in everyday accumulation of garbage, 

closely followed by Calcutta. 
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Explaining the advantage of using organic fertilizers, 
Mr. K. C. Shroff said it enriched the soil and en
abled the land to bold water for a lo1Jger period 
thereby increasing the productivity of the soil. 
Also vegetables and other commodities grown by 
the use of organiu fertilizers kept their origiDal 

taste. 

The chemical fertilizers in contrast has several dis
advantages. Their repeated use harms the land 

and brings down productivity The soil becames 
hard and its capacity to hold water comes down. 

The produces are also less tasty. 

Organic fertilizer is cheaper to make through this 

method. The garbage is almost free and the cost 
involved is in preparing the pits, breeding microbes 
and using phosphates is not much. A truckload 

of organic fertilizer i.s estimated to have a manu
facturing cost of Rs. 500/- while the marketing 

team can easily sc::11 this at Rs. 900 per truckload. 

But everything is not hunky-dory with the organic 
fen ilizer. The use of chemical fertilizer per acre 

is estimated at I 50 kg., w bile organic fertilizer 
needed for the same acreage is 6,000 kg. B.ut this 

is more than compensated by t wo factors; the price 

difference and increase in yields. 

The pril-'C of urea is stated to be Rs. 2,450 a ton 
and on OAP Rs. 3,760 a ton, while the organic 

fertilizer costs only Rs. 140/- a ton. Secondly, 
chemical fertilizer is needed before every crop 
whereas with the single use of organic fertilizer at, 

least three crops can be taken in a year. 

Excel is planning to introduce the organic fertilizer 

in the market soon. Emboldened by their ex

perience at Mandvi where they collected five trucks 
of garbage in a day and converted it into organic 

fertilizer worth a tidy sum of Rs. 9.5 lakhs, their 

next move will be exports. With the high cost of 
transportation to distant countries, franchises could 

be in the offing. 

The sky is the limit for innovators as theysay. 



AGRICULTURAL WASTES: NEW 
SOLAR INSULATORS 

Soientists in Jodhpur have devised a new oost-effec
tive system of storing solar-heated water upto 24 
hours for domestic use. 

The new system, developed by the Central Arid 
Zone Research Institute (CAZRI) uses agricultu
ral wastes like saw dust, pearl millet husk and 
wood scrap as insulatiDg agents to prolo11g the sto
rage period of hot water. The system is reported 
to be efficient ill decreasing heat loss from the con
tainer to the atmosphere outside. 

The system involves three identical storage systems, 
each haviog two concentric cylinders. The insula
ting material is filled in between the cylinders. 

The inner cylinder, which houses the water tank, is 
made of galvanised iron and has a capacity of 196 
litres. The outer cylinder is made of PVC-coating 
iron sheet. The quantity of insulating material 
varies with its density. 

A 1.6 X 1.6 metres square flat plate collects the solar 
radiation which beats up the water. Normally, a 
storage system with about 180 litres capacity requires 
two such solar oollectors which are provided with 
glazed plane glass on the surf ace for absorbing 

heat. 

The plane glass allows the solar radiation to reach 
the collector and prevents the accumulated solar 
heat from escaping out. The collectors transfer 
the heat to the stored water. 

Special gate valves connect or disconnect the sto
rage systems to their respective colletors. A suita
ble overflow provided at the top of each storage 
tank helps to remove excess water. 

Tho use of agricultural wastes as insulators reduces 
the total cost of the device. CAZRI, scientists say. 
The system is also efficient and easy to fabricate. 
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Studies show that with glasswool, the 11ew system 
recovers 74.9 percent of the solar beat, and 59.4 
percent with pearl millet husk. Saw dust is repor
ted to give eveD better results than glass wool w heo 
water is stored overnight. 

SERICULTURE TURNING INTO A 
MAJOR CASH CROP 

Introduced as a subsidiary occupation by Capt. 
Hutton in Jharipani in Mussoorie ill 1856 to be 
followed by the establishment of a 3471 acre farm 
in Resbam Majra about six kilometres from here 
in 1881 by M/s Liston and Company, a reputed 
textile manufacturing firm in England, sericulture is 
enroute to becoming a major vocatio11 in Uttar 
Pradesh. 

Although only 2,647 families are now practising 
sericulture on 252.13 acres spread over Debra Du11 
district and in small pockets over a dozen more 
districts, the Regional Sericultural Research Station 
(RSRS). Resbam Majra, is confident of develop
ing sericulture into a major cash crop in 37 districts 
of the State in the next 15 years. 

The sericultural development plan has its roots ill 
the fact that the silk industry of Uttar Pradesh con
sumes 2.5 thousand metric tonnes of silk fibre an
uually while the domestic production was only 30 
metric tonnes. Rest of the silk fibre demand is met 
by Tamil Nadu and Karnataka. Uttar Pradesh 
consumes 50 per cent of the country's silk fibre 
produce. 

Statistics evolved over the last couple of years, reveal 
that in Uttar Pradesh, sericulture yields an a11nual 
income of Rs. 30,000 per acre to the farmer. Thi, 
is higher than the income from sugar cane which is 
presently the major cash crop of Western Uttar 
Pradesh districts. Of late, sugarcane bas become a 
less profitable cash crop as although land under it 
increased manyfold over the past decade, the 
number of sugar mills has not increased in propor
tion. The often leads to distress sale by cane 
farmers. 



Further scriculture farming does not involve usage 
of heavy machinery like tractors or large number of 

labourers and irrigational facilities. A family of 
five can easily employ themselves to rear silkworms 

and grow mulberry bushes on an acre with very little 
training imparted by the RSRS and the State Seri
culture Department personnel. The Rs. 30000 per 
acre income includes N.s, 18,000 of labour charges, 
which the family can avoid by employing them
selves. 

UPGRADED 

Established in 1973 as Univoltine Research Station 
in Resham Majra, it was upgraded to a Regional 

Sericultural Research Station in 1986. It caters to 

the Research and extension needs of Uttar Pradesh, 
Madhya Pradesh and Haryana. 

The Central Silk Board (CSB) has granted an aid of 

Rs. 5.5 crores to the RSRS for bringing 3,000 hec
tares in Dehra Dun and 1,000 hectares in Sabaran
pur under sericultural farming over the next five 
years. The aid is from the Rs. 55.5 crore National 
Sericulture Development Project founded by the 

World Bank. T he Board bas also asked Mr. Gupta 
to expeditiously draw up a plan to promote bivohine 

silk races in the eight hill and seven tarai d istricls 
of Uttar Pradesh. 

T he hill and ta rai districts provide the best climate 
for bivoltine races and since the mulberry plants 
are hardy and can grow on almost any terrain. the 
scheme when introduced on a big scale in this region 

is bound to make Uttar Pradesh t he leader or silk 
industry, says Mr. Gupta. He has developed a fter 
converting 60 released dacoits into good sericul u

rists in the Nadia d istrict or West Bengal a few 

years ago. These hardworking sericulturists work

ing out of the one acre wasteland plots given to 
each of them are now bacl<" in the social main
stream and recently persuaded the West Bengal 

Government to open a primary school and primary 
bealtb centre there. They are now earning an 

annual profit of Rs. 23,000 and with time tbey will 
earn more and demand more civic amenities. 
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DIVERSE GENEPOOLS 

Tbe RSRS maintair1s 19 bivoltine and 12 multivol
tine silk worm races of d iverse gene pools. It is stu

dying about 50 lines under various breeding trials 
ouc of wbich four high yielding races Sh6, JD6, 
SF 19 and YS3 have been selected for field trials in 

Dehm Dun, Saharanpur, Muzzafarnagar and Mee
rut districts. 

Special emphasis is laid on developing and promot

ing bivoltine races and their hybrids as the silk pro
duced by them was of international quality stand

ards and fetched a better price. Bivoltine hybrid 
crops can be taken twice a year while the inferior 

but hardy multivoltine races yield four crops a 
year. 

The 106 x NB4D2 and SH6 X N84D2 Bivoltine hy
brids released by the RSRS have been found very 

suitable to the climatic conditions of spring and 

autumn seasons of Jammu and Kashmir. The 
RSRS has been supplying the emire silkworm lay
ings demand of that Seate for the past three years. 
This has affected a foreign exchange saving of 
Rs 18.00 lakhs p~r year. 

Thl: RSRS will be soon releasing two promising 
Bivoltine hybnds Sh6 KA and SFl9xC122 which 
have been found performing well during both the 

autumn and spring seasons. T hese hybrids have 

produced about 1 JO kg of cocoon per 100 disease 
free layings (DFL) during spring and about 80 kg of 

cocoon per 100 DFL during autumn. 

Leaf yield of mulberry is generally more during 
summer and monsoon seasons but these seasons 
are not suitable for rearing bivoltine silkworm races. 

To tap t he mulberry bush potential during tbese 
seasons the RSRS has ev~lved suitable multivoltine 

x bivoltine hybrid races as the multivoltine races 

are more resistant towards adverse climatic condi· 
tions of high temperature are humidity. Of these 

the performances of MY l X NB4D2 and MY l X 

YS3 have been found most satisfactory both in late 



spring and late autumn. These hybr ids have pro
duced 51 kg of cocoon per 100 DFL during late 
spring a11d about 63 kg of cocoon per 100 DFL 
duri11g late autumn. 

T hese hybrids would be put to selective demo11stra
tion trials in various districts to make them popular 
amongst the farmers. 

As many farmers wish to supplement their earnings 
through an additional crop during monsoons the 

RSRS bas evolved NxMYl race as a multixmulli 
hybrid for rearing in monsoo11 season. T his hybrid 
gives about '35 kg of cocoon per 100 DFL. 

T he RSRS staff bas evolved a simple and cheap 
method for rendering the mulberry leaf disease free 
by dipping the leaves in a 0.001 percent solution of 
p otassium permanganate before feeding them to the 
silkworms. What bas made the researchers more 
happy is that sikworms tend to eat more and grow 
faster when leaves dipped in tbe solution are used 
for feeding them. 

A similar experiment is the Tent Rearing System 
introduced recently by the RSRS. Under the sys
tem, silkworm rearing trays provided by the RSRS 
or State sericulture department are placed on impro
vised racks made of bamboo or any other material. 
T he rack is covered by a tent or any maleriat that 
would keep out excessive beat, wind and rain. A 
13.5 f t by 6 ft five tiered economic rear ing house 
yields an income of about Rs. 3,000 during the 
spring and autumn seasons in places hke Debra 
Dun. This system is most suited for landless 

labourers. T his concept has been appreciated by 
Japanese scientists who visited the station recently. 

The RSRS bas made an equally good contribution 

in improving the yield and quality of mulberry 
leaves. The high yicding S 146 and Kanava-2 re
leased by the station earlier have become quite 
popular. 

According to Mr. Gupta, the RSRS is helping 
farmers establish Kisan nurseries to meet the 
sapling demands of sericulturists. An acre of 
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mulberry nursery can yield Rs. 30,000 as income 
with not much labour. This income was equal to 
the per acre income of the silkworm growers. The 
RS provides cuttings of mulberry to the Kisan 
nurseries from its own farm. 

To protect growers from distress sale the RSRS 
purchases all the cocoons produced at a support 
price. 

POISONING FROM PESTICIDES 
INCREASES 

While the importance of integrated pest manage
ment to crop yields, and of the place of pesticides 
in successful 1PM, is undeniable, so too is the fact 
that accidental poisoning by pesticides is increasing, 

The World Health Organisation has estimated that 
more than a million people are affected each year, 
though the number of deaths caused by poisoning is 
thankfully few. 

Natural Resources Institute is working on ways of 
improving the safety of pesticide application. Lucy 
Ambridge, of the Pesticide Management Sectioo, 
told RESOURCE : 'We must make farmers aware 
of potential risks. 

'Penetration through the skin is the most commo1:1 
route by which pesticides enter the bodies of 
workers." 

'Protective clothing is available, but is Dot always 

suitable for use in hot climates, where the wearer 

could risk heat exhaustion.' 

'But our advice is that everyone applying pesticides 
in the tropics should at least wear light and durable 
cotton overalls and that these should be washed 
frequently to remove contamination.' 

'I f overalls aren't available, long trousers without 
turn-ups and long-sleeved shirts a re acceptable 
alternatives, but they too must be washed after use 
and kept away from everyday clothing.' 



Lucy Ambridge emphasised : ' Bvery worker in the 

fields should wash with soap and water after 
spraying and before doing anything else'. 

SOLAR-POWER GENERATOR 

Researchers at Sandia National Laboratories in the 

U. S. have produced a solar power generator called 
a p hotovoltaic concentrator which is more efficient 
than all others of i1s type. 

T he device has 12 plastic lenses that concentrate 
sunlight to 100 times its normal level onto 12 sili

con solar cells. Its peak efficiency is 20.3 percent. 

"Industry should be able to duplicate most of the 
design features very quickly'', says Eldon Boes, 

supervisor of Sandia's Photovoltaic Technology 
Division. 

The key economic innovation is the relatively inex
pensive lenses that multiply the intensity of light 

from the Sun by several hundred times, focusing it 

OD a cell. Without t hese lenses, many more expen

sive cells would be necessary to obtain the same 
power. 

ADotber important feature of the generator is the 
prismatic cell cover t hat bends sunlight away from 
the thin metal gridlines carrying the current. This 
increases the amount of light t hat strikes the silicon 

surface, and allows wider, more e fficient gridlines 
to be used. 

Tbe researchers also found a way to solder the sili

con cells d irectly to the underlying copper contacts, 
which help to remove heat. This eliminates the 
need for the usual ceramic insulator which other 
photovoltaic concentrato rs have between the two 
layers, because copper expands thermally five times 

as much as silicon. 

An anti-reflective layer of magnesium fluoride solu
tion was applied to both surfaces of the Fresnel 

lenses to increase t he amount of light t hey transmit. 
Tbe researchers measured an increase in transmis

sion of about t wo percent. 
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ACTION PLAN FOR BIO-FERTILI
SER 

The government has launched an action plan to 
take blue green algae, a bio·fertiliser, to the fields, 
Four to six regional centres, to multiply tho BGA 
will be set up a ll over tho country under the plan 

this year ; later efforts will be directed towards tak• 
ing up this work in the fields itself. 

Government's effort is to provide at least 20 to 50 

kg of biofertiliser per hectare in about 80 million 

hectares of the country's rice-growing fields (rice is 

grown in approximately twice this area). 

The average fer tiliser consumption per hectare cur

reolty is less than 15 kg. 

Inaugurating the symposium, the minister of state 

for science and technology, Prof. M. G. K. Menon, 
stressed the Deed to increase the country's food 
produotion t hrough low-cost energy consumption 

methods, especially by using biofertilisers. 

H e pointed out that a single percent growth in agri• 
cultural sector results in a 2.5 per cent growth in 

energy needs. E nergy is a high-cost input. Can 

we afford it, he asked. 

A few figures, quoted by him. illustrate the point. 

The population grew by about 60 per cent in the 

last few yea rs and the food production growth rate 

was 67 per cent. But, to achieve this, the consump

tion rate of fertil iser increased by over 1000 per 

cent. 

FOOD OUTPUT : 

The an11ual food production now stands at 170 
million tonnes, wit h an average yearly rate being 
around 3.5 million tonnes. But when the country's 
population is estimated to become 1000 million 

from the present 800 million by 2000 AD. the food 

production should increase to about 240 million 

tonnes. 

Tbis means that the annual food production rate 
should be doubled during this decade. This is the 

cha llenge facing the agricultural sector . 
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NEW MOISTURE METER FOR COPRA 

For many food commodities moisture content is a 
critical factor during storage and processing for 
ensuring acceptable quality standards. 

One important commodity, produced from coconut 

is copra (dried coconut kernel), a source of oil and 

animal feed. In 1989 world production was esti· 
mated at 4.8 million tonnes. 

Recent work undertaken in Britain and overseas by 
Stafford. Head of the Oilseeds and Edible Nuts 

Section shows that instruments currently available 
for measuring the moisture content of copra some
times give inaccurate results. 

He and Derek Cox, Head of Mechanical Engineer
ing Section, are assisting a British mauufacturcr to 

develop a purpose-built meter. Proto-types will be 

field-tested in the Philippines, Sri Lanka and the 

Caribbean. 

The meter provides a direct digital reading of 
moisture content of copra samples and will be 
simple to operate. It switches itself on and off, 

there is no need to correct for temperature changes, 

and readings at 6 percent and 20 percent moisture 
content are verified at the push of a button. 

There will be further collaboration with the manu
facturer to develop a system to monitor the 
moisture content of grain in bulk storage, which 

s hould help reduce post-harvest losses in d~veloping 
countries. 

FUELWOOD CRISIS NEED FOR A 
CHANGE IN APPROACH 

Traditionally, people in India depend on govern

ment-owned forests and woodlots for their fuel

wood requirements. Unlike agriculture, production 

of fuelwood to meet people's demands was consi· 
dered as one of the functions of the forest depart
ment. With the grJdual increase in the demand, 

reduction in the forest area, and excessive biotic 

pressure, t he government owned natural forests, 

spread over 75 million hectares and comprising 
only 22.8 per cent of the total land area, could not 

meet the fuelwood demand. Owing to the high 
cost and difficulty in procuring fuelwood, illicit fell• 

ing of trees increased to such an extent that in 
1970-71 only to per cent of the total consumption 

of fuelwood was recorded by tho forest depart
ments, while more than 90% was acoounted for 
illicit felling. 

In the late 1950s, emphasis was laid on commercial 
tree plantati011s on private farms. These schemes 
attracted many large farmers because of the grow

ing demand for commercial wood and profitability 
of fast growing commercial tree species like Euca

lyptus, Casurina, etc. with short gestation period, 

As a result of this response, the government had 

already provided 9% of the forest developme12t 

budget, under the head of social forests in the 
Fourth Plan. Towards the end of t he Plan, the 
National Commission on Agriculture insisted on the 

need to strengthen the social forestry programme 

with t he active participation of the local commu
nity. 

By 1980, most of t he state gov:rnments had estab
lished a separate social forestry wing in their forest 

depa rtments to promote people's participation in 

producing fodder, fuel, small timber and other 

minor forest produce, to meet t be local needs. 

Even after ten years of the introduction of the 

social forestry programme, after pumping billions 

of rupees, it is difficult to find even a few cases 

where landless labourers have found year-round 
employment or the small farmers have found sus

tainable livelihood, through the establishment of 

fuel wood plantations. What could have gone wrong? 

First the objective of the social forestry department 

to restrict the soope to fuel, fodder and small tim• 
ber production to meet the local needs, probably 

did not attract many farmers. It has been estimat
ed that about 64% of the fuelwood utilised in t he 

rural areas is collected free of cost, mostly by the 

small farmers. These villagers are interested neither 



in fuelwood production nor in the purchase, until 
tbe free resources are exhaustt:d completely. Same 
is tbe case with the production of fodder, particu
larly for the unproductive noo-descript cattle living 

on the fodder resources of common properties. 

Tberefore, most of the small farmers are not inter

ested in concentrating their efforts on mere produc
tion of fodder and fuel. Second fuelwood fetl:hes 

the least while t he wood used for timber !lnd com
mercial purposes woi..ld fetch 200-300% more. 

Scbemes for establisbing commercial species might 
attract small farme~s but tbe Social Forestry de
partment has no such programme. 

The government feels that the small farmers should 
be developed into entrepreneurs by establishing 

fuelwood and other forestry plantations on the 

marginal and wastelands owned by them and these 
should be on lease. Theoretically it seems vay 

sound and the objective is noble. But the small 
farmers probably consider it to be risky, as it is 
difficult for them to predict the returns till the pro· 

~ duce is actually harvested. 

It is estimated that by the turn of the century, we 
will need about 65 million tonnes of commercial 

wood every year. As the ratio of the commercial 
wood to fuel from a plantation is roughly l: 1, srn

cere efforts to boost the commercial wood produc

tion itself should be able to generate about 30-40% 

of the fuelwood required in the country. Promo

tion of horticultural crops, particularly, irrigated 

orchards would further ease the situation, without 

any expectation in the price rise. 

PUTTING THE WEED TO WORK 

The water hyacinth with its dark green fleshy leuves 

and pretty blue flowers has become an uncon
trollable weed in most waterways in India. Its 

prolific growtb rate and short life cycle ensures that 

it is almost impossible to eliminate, once established 

in a body of water . This fresb-water weed was 

introduced accidentally into Africa and Asia and 
has succeeded in causing major blockages in rivers 
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and canals. The water byacintb which contains 

93 percent water as its total body weight, grows 

like a thick green blanket on t he water surface and 

causes several problems. A part from mechani· 
cally obstructing the flow of water, it presents a 
huge transpiring surface leading to tremendous 
water loss. Water which could be used for irriga• 
tion, generating electricity, washing and drinking. 

Jn add it ion, it blocks off sunlight, adversely atfoc
ting the biosphere in the water and upsetting the 
balance of aquatic life. Despite the evils attribut• 

tcd to it, there is a hidden bonanza of beDefits in 
this vigorous, watc:ry weed, allowing ample scope 

to turn adversity into good fortune. 

By virtue of of its phenomenal growth rate and its 
near mdestructability, the water hyacinth yields 

a vast and continuous supply of biomass which can 

be usc:d to generate energy. Under experimental 
conditions, water hyacinth bas been known to yield 
a harvest of 20 wet tons per hectare per day. 

Even allowing for the drained-off weight being half 
the wet-harvest weight and assuming seven percent 
of this to be actual plant material (93 percent is 

water), the daily growth rate works out to an 

extraordinary 0. 7 dry tons per hectare per day or 

250 tons per year . Experimental conditions 
cannot be extrapolated to the field but even a fifth 

of this output should yield 50 tons of dry biomass 

per hectare annually, under field conditions. In 

southern United States, the water hyacinth has 
shown annual growth rates of upto 45 dry tons per 

hectare. In India, with a higher year round insola• 

tion, it is not unrealistic to expect yields in the 
range of 50 tons from the field. 

The ideal and perbaps the only practicable way of 
obtaining usable energy from fresh water aquatic 

b1omass is to be produce biogas by anaerobic diges
tion, where t he high water content of the biomass 

is not a disadvantage. India has already optimised 

digester technology for use in gobar gas plants. 

The same units can be used for wet biomass either 

alone or together with animal waste and farm 
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residues. In fact, studies have shown that the 
water hyacinth yields 16 percent more biogas than 
cowdung. It has been calculated that one ton of 

dry hyacinth can yield 424 cubic metres of biogas 
with a methane content of 65 percent. This is 

equivalent to the fuel value of 223 litres of kero

sene oil. Even assuming an extremely low reco• 

very of 10 to 12 tons of hyacinth pet hectare 

annually, it is possible to generate 2,000 cubic 

metres of biogas per day from the hyacinth harvest 
of a 100 hectare water reservoir. T his would 

meet the cooking fuel requirement of 5,500 people 
each day or run 100 five horse-power engines for 
nine hours a day. Tbe optimal distribution of 

such biogas plants would be to set them up at 

source to service local village communities, much as 
has been envisaged for gobar gas. Biogas generated 

from water hyacinth or o ther vegetatiooal biomass 

has one added advantage over gobar gas or biogas 
generated from human excreta : greater acceptance 

as cooking fuel in conservative rural communities. 

T he high cellulose content of water hyacinth makes 

it a potential raw material for the prod uction of 
paper. T be concept of using cellulose from aquatic 
biomass present as water weed or growing on non· 

cultivable land like marshes and swamps, is being 
tried out in development projects. Romania and 
Iraq are already using plant material derived from 

water reeds to supply t heir paper mills and are 

developing reed swamps to feed tbe paper industry. 

With a cellulose content of almost 60 percent, a 

100 hectare reservoir of hyacinth would yield about 

3,000 tons of cellulose per year, assuming an annual 
harvest of 50 tons per hectare. Iu addition to 

relieving the pressure on fast disappearing trees, 
hyacinth-derived cellulose is "cleaner" than that 

obtained from wood. It is free of gums and resins 
and has a lo w lignio content. T his automatically 

means having to use less wash water in paper pro• 

cessing, t hus conservin~ another valuable resource. 

The least known and perhaps most attractive quality 
of the water hyacinth is its potential for reclaiming 

nutrients from m unicipal, industrial and agricul-

tural wastes and for " polishing" water for re-use. 
So promising is this aspect that the National Aero

nautioal and Space Administration (NASA) is 
evaluating the weed for eventual use in hydro

organic recycling of wastes that would. be generated 
in space stations. Trials are also underway in the 

United States to use the hyacinth to soak up toxic 

elements from industrial efflue11ts, based on the 

plant's ability to absorb heavy metals. Weed ponds 
associated with waste treatment plants are the 
subject of a longitudi11al study since 1975 and have 

shown promising results with regard to filtering out 
heavy metals from contaminated water. In Nar· 
bonne, France, the French National Agricultural 

Institute bas an ongoing research project working 

on developing special lagoons to deal with waste 
waters arising from the wine and other agricultural 

industries. Here t he approach has been to grow a 
variety of fully aquatic species like hyacinth, reeds 
algae in the waste disposal and treatment ponds of 

the industry, in order to clean the water before 
re lease. 

T he prospect of attachhig hyacinth reservoirs to 

industrial uaits is both cost effective and practical 
ill cleaning up process water before d ischarge. 

This has special relevance in developing countries 
which has limited funds for high-tech efflue11t treat
ment and where aquatic plants grow profusely as 

weeds, wit hout any investment. Toxic elements 

concentrated in solid form are easier to deal with 
and their removal from liquid wastes would make 

a significant diffc:rence to t he quality of water in 

r ivers and streac&S that receive industrial discharge. 
In addition such hyacinth reservoirs could be 

attached with great benefit to places such as dair ies 

and pig farms where substantial animal wastes are 
generated. The dual benefit is water cleaning and 

nutrient recovery. Organic animal waste contai111 

valuable nitrogen and minerals which are worth 

recovering via the plant body. Hyaci11th which 

grows in such nutrient-enriched water can be used 

to supplement animal feed. 



Putting the hyacinth to work in contributing to the 
energy pool is in itself a commendable target. Its 
add-on bcDCfits such as a cellulose source, a green 
manure and animal feed, alongwith its potential for 
cleaning water and recovering nutrients, cumula
tively manage to show the bad weed in a fairly 
good light. 

DEPLETION OF OZONE LA YER 
MAY REDUCE CROP YIELDS 
Holes in the ozone layer arc likely to have a detri
mental efkct on crop yields, according to research
ers at the Weizmann Institute of Science, Israel. 

The findings show that the sun's ultraviolet B 
(UV-B) rays, most of which arc normally blocked 
by the ozone layer, destroy the protein essential to 
plants for photosynthesis. "This means that thinn
ing of the ozone layer could result in damaged 

plants and lower crop yields'', says Prof. Marvin 
Edelman of the Institute. 

Prof. Edelman and his team found that UV-B light 
triggers the breakdown of a plant protein called 
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32k0a-01 which plays a crucial role in the conver
sion of sunlight into chemical e11crgy. Under or
dinary levels of U·V exposure the plant's 01 pro· 
tein is periodically broken down, but quickly re
placed in w bat is part of a process of natural turn· 
over. However, the researchers found that when 
plants are exposed to higher levels of UV-B radia
tion, such as those resulting from a thinning ozone 
layer, they lose their O 1 protein at an unusually 
rapid rate. The plants would be taxed to restore 
the protein fast enough to redress the imbalance, 
say the researchers. 

It was found that it took 30 minutes for the plants' 
01 protei11 to be reduced by half when exposed to 
a Middle Eastern summer sun at 11000. Areas iJl 
which the ozone layer has thinned out can have this 
noon-time level of UV-B exposure for exte11ded 
periods of time. 

"The plants aould survive under these conditions, 
but in the long run they would be diverting more 

energy into restoring this protein a11d less energy 
into producing food,'' explains Prof. Edelman. 
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AQUATECH : 90 

The International trade fair and conference on 
water technology, " Aquateoh '90", is to be held 
from IO to 14 September 1990 in Amsterdam. 
Aquatech covers the entire water production cycle : 
abstraction, transport, storage and treatment. It 
deals with domestic water supplies as well as waste 
water. 

During Aquatech '90 national and international 

symposia on water management will once again be 
held in cooperation with organisation from the 
water industry. Aquatech conference aims to help 
find solutions to today's problems. The object of 
the trade fair and the conference is to deal with 

practical applications while not over lookin& the 
scientific aspects. 

The environmental trade fair 'Enviro' will be hold 
in Amsterdam at same time -as Aquatcch. It will 
feature the latest developments in environmental 

technology, waste management and municipal and 
industrial cleaning. 

For further information contact l 

RAI 

Europaplein 

1078 GZ Amsterdam 

The Netherlands. 

ENVIRONMENTAL IMPACT ASSESS
MENT & MANAGEMENT 

The Centre for Environmental and planning of 
Aberdeen University Research and Industrial 
Servioes Ltd., is going to organize its fifth three
month trainbig course on "Environmental Impact 

Assessment and Management'' at the University of 
Aberdee.D, from 1st July to 21st September '90, and 

also an Advanced Study course on "Ground 
Water" will be held in Norther11 Tuscany, Italy, in 
September '90. 

For further information contact : 

CEMP 

23 St. Machar Drive 

Old Aberdeen AB2 IRY 

SCOTLAND. 

PROJECT PREPARATION FOR EN• 
VIRONMENTAL ENGINEERING 

Water, Engineering and Development Coutre 
(WEDC), is offering a 12-weeks, postgraduate dip
loma course on "Project Preparation for Euviron• 
mental Engi11eering" from Sept. 24-Dcc. 14, 1990. 

For further information cantact i 

The Course Tutor 

Project Preparation for Environmental 

Engineering 

Water, Engineering and Development 
Centre (WEDC) 

Loughborough University of Technology 
Leices Lershire 

LE 11 3 TU, U. K.. 

APPROPRIATE TECHNOLOGY AND 
COMMUNITY DEVELOPMENT 

Servant in Faith and Tech110Jogy (SIFAT), USA, is 
offeri11g an eight weak traini11g course "Practicum 
in Appropriate Technology and Community Deve
lopment" from September 4-October 26, 90. The 
course is offering a more i11depth, hands-on course 
for tcobuically oriented people. The four compo. 

nents are water management, sustainable agricut-



ture, alternate e11ergy, health and sanitation. Spe
cial bands-on projects are arranged depending on 
the particular interests of the student. 

For further information contact : 

Christie, Flanders 

Servants in Faith and Technology 

(SIFAT) 

Rt J, Box D-14, 

Lineville 

AL 36266 USA 

NATIONAL AMARANTH SYMPOSIUM 

The U11iversity of Minnesota is hosting the ''Fourth 
National Amaranth Symposium'' in Minneapolis 
MN from August 23 to 25,'90. This conference is 
for growers, researchers, processors, extension 
agents, business etc. who are interested in this new
ly commercialized crop. Topics to be discussed 

are production and biology of amaranth production 
and processing technology, marketing and need for 
research. 

For further information contact : 

Extension Special Programmes 
Minnesota Extension Service 
University of Minnesota 
405 Coffey Hall 
1420 Eckles AVC 
St. Paul, MN 55108-1030 
U.S. A. 

MANAGEMENT SKILIJS FOR RURAL 
DEVELOPMENT 

University of Reading is going to organize a practi

cal skills based , team buil~ing course on ''Manage

!11ent ~ki\ls for Rural Development"' at the univer
sity from 2nd to 29th September '90. 
. " 
The course is designed for managers in departments 
in the public sector and private sector organisations 
who work with : health services, education services, 

welfare services, agricultural services (including 
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extension), agro forestry. The co11tent of tho 
course will be : personal development skills, team 
building skills, information technology, marketing, 
financial and human resource development skills. 

For further information contact : 

Dr. Richard Thomas 

University of Reading 

Wbiteknights 

Reading 

Berkshire 

ENGLAND. 

WEDC CONFERENCE 

The 16th annual conference of WEDC is co-organi
zed by the Regional Centre for Urban and Envi
ronmental Studies and WEDC itself, is going to be 
beld from 27tb to 31st August at Hyderabad, 
India. taking as its theme this year " Infrastructure 
for Low-Income Communities" . 

For further information contact : 

Professor John Pickford 

WEDC, Loughborough 

Vniversity of Technology 

Leicestershire 

LE113TU 

U.K. 

CONVENTION OF THE TROPICAL 
ZONE 

Federation Internationale des Tropiques. France is 

going to organize an "International Convention of 
the Tropical Zone" from 2-4 October, 1990 at 

Bordeaux, France. 

This forum aims at promoting links between deci
sion-makers from the sector of : agriculture, food 
processing, urbanisation, transport, energy, wood, 
health and communications. To coincide with this 
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there will be an exhibition of equipme11t and techno
logy adapted to tropical markets and stands are 
available for hire. 

For further information contact : 

Federation Internationale des 

Tropiques 

12 Place de la Bourse 

33076 Bordeaux Cedex 

FRANCE 

WORLD RENEWABLE ENERGY 
CONGRESS 

University of Readiog will organize a " World 
Renewable Energy Congress" from September 
23-28. 1990. 

For further information contact : 

A. A. M. Sayigh 

Drpt. of Engineering 

Uoivcrsity of Reading 

Whitknights, P. 0. Box 225 

Reading Berkshire 

RG 62 AY 

u. K. 

SOLAR ENERGY CONVENTION 

School of Energy Studies, Jadavpur University, 
Calcutta will organize a National Solar Energy 
Convention-90 of the Solar Energy Society of 
India, with the theme "Integrated Renewable 
Energy for Rural Development'', from December 
19th to 2 1st '90 at Calcutta, 

The broad topics will be covered in the conventioo 
arc• 

1. Solar Photovoltaic energy technology and sys
tems. 

2. Solar thermal energy technology and systems. 

3. Solar chemical co12versio11. 

4. Meteorological aspects of solar energy, 

5. Wind Energy technology and systems. 

6. Bio-mass energy technology a11d systems. 

7. Energy education and planning. 

8, Socio-economic aspect of solar energy. 

For further information contact : 

Prof. M. K. Mukherjee 

Organising Secretary 

National Solar Energy Conventino-90 

School of Energy Studies 

Jadavpur UDiversity 

CALCUTTA-700 032. 

UTILIZATION OF AGRICULTURAL 
IMPLEMENTS AND MACHINERY 

Trainer's Training Centre of Central l11stitute of 
Agricultural E11gineeri11g, Bhopal will conduct 
two weeks training courses on "Utilization of agri
cultural implements and machinery for increasi11g 
production and productivity" from Sept, 4th to 
17th, 90 a11d November 14th to 27th, 90 at CIAE. 
Bhopal. 

For further information contact : 

Sri P. Dutt 

Chief Traioiog Organizer 
Trainers Training Centre 
Central Intitute of Agricultural 
Engineering 
Nabi Bagb 
Berasia Road 
BHOPAL-462018 

· ABSTRACTING AND INDEXING 

Small Enterprises National DecumentatioD Centre 
(SENDOC), NISIET is going to organize a highly 

specialised training programme on "Abstracting 
and Indexing'' from 16th to 27th July '90 at 
NISIET, Hyderabad· 



The programme is envisaged as an intensive post
experienoc and practice oriented training course 
for Librarians, documentation information scientist, 
a11d other seconded to information work in aca
demic and R & D institutions, industrial develop

meat organisations, public and private sectors, 
organisations etc. The oltjectives of the programme 

are: 

1. To cover principles of abstracting, indexing, 
searching and information retrieval. 

2. To provide practice and impart skills to the 
participants in information processing and re
trieval. 
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3. To prepare, participants to plan and organise 
abstracting and indexing services. 

The course will cover Abstracting, Indexing, com• 
puter applications in abstracting and iadexmg and 
the saurus construction. 

For further information contact : 

The Registrar 

NISIET 

Yosufguda 

HYDBRABAD-500045 



AT-SOURCE 

AT-Source is a quarterly magazine on appropriate 
technology, which aims to create a more effective 
communication concerning small-scale technology 
transfer and development. 

In AT-Source articles are published in the field of 
agriculture, energy, engineering, services and health. 
Information is given on small-scale technologies 
itself and on the social and economic impacts of 
technology-introduction. AT-Source is published 
by four organizations io the Netherlands and 
Belgium io both an English and a French version. 
At the moment, AT-Source bas 2,000 subscribers. 

AT-Source is quarterly magazine on small-scale 
technology for the Third World. 

In the latest issue (March 1990} special attention is 
given to apiculture in the Third World. Difforent 
methods and levels of beekeeping, including their 
(dis-) advantages, are discussed. Attention is paid 
to the medical potential of propolis and the quality 
of the honey. A description of a project from 
Vietnam is followed by a discussion on the killer
bee in Central-America. The beekeeping 'mini
special' is completed. by a list of references and 
literature. 

Besides apiculture, this issue of AT-Source contains 
articles on fishfarming, watertanks and threshing of 
cereals and pulses. 

Information and a free issue can be obtained from 

The Editors 1 

P, 0. Box 41 

6700 AA Wageningen 

The Netherlands. 

News and Notes on Books & Publications 

AGRODOK 8: THE PREPARATION 
AND USE OF COMPOST 

This new version starts with a brief description of 
the processes which play an important part io 
composting. It gives practical requirements for 
making a good compost heap. 

The geDeral a,pects of composting arc followed by 
a d~scription of some, worldwide used, composting 
metbods such as the Indore, Bangalore and hcatmg• 
process method. 

The advantages and disadvantages of composting 
are dealt with extensively. This can be used as a 
guideline when considering to start composting. 
The booklet also discusses the practical use of 
compost in small-scale farming. A 11umber of 
s~lected items arc described in detail. for example 
tbe composting of vegetable garden waste, water
plants, household refuse or seaweed, and the use 
of compost as fishfeed in intensive breeding-ponds. 
Especially the latter items may contain some 11ew 
information for more advanced composting. 

This AGRODOK is available in English and 
Fr~och : 

Tbe preparation and use of compost by M. Inckel, 
P. de Smet, et al, price Dfl.. 7.50 cxcludillg postage. 
It can be ordered from : 

AGROMISA, P. 0. Box 41, 6700 AA 
Wageningen, The Netherlands. 

AGRODOK 17 : HOW TO GROW TO
MATO AND PEPPERS 

AGROOOK. is a series of low-priced, simple 
maouals on agricultural practices in the tropics. 

AORODOK 17 is a complete description of bow to 
grow tomato, pepper and paprika. This new 
booklet replaces the previous AGRODOKS 13 and 

17. "Capsicum Growing'' a12d "Tomato Growing". 

l 



This manual is meant for those who want to start 
&Fowing or alroady grow these crops Oil a small 
scale in the tropics. The text is eaw to understand 
for those wichout an agricultural background but 
is also a useful guide for agricultural experts. 

All aspects of growing are discussed : where to 
grow tomato and pepper, cultivation practices, sow
ing, transplanting, pruning, combatting weeds, 
diseases and plagues, harvesting, and the production 
of sowing seed. Special attention has been given to 
biological alternatives for using chemical fertilisers 
and pesticides. The booklet contaios many ,llus• 

trations anJ includes two tables of plant breeds, a 
list of seed producers and a bibliography with 34 
references. 

This AGRODOK is available in English and 
French : 

How to Grow Tomato and Peppers by M. Amati, 
_E. Dekkers, T. Van Lingen et al, price Dfl. 7.50. 

It can be ordered from : 

AGROMISA, P. 0. Box 41, 6700 AA 
Wageningeo, The Netherlands. 

VIGYAN 

This magazine which is a result of rich contribution 
by experts in various discipline, brings good mate• 

rial on new mode of scientific thinking and exten
sive research in the fiold of science. It also brings 

into for.us various new problems emerging from 
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the application of science and technology. The 
reading of this magazine will be fairly educative. 
It shows now the environment can be protected 
from degradation, food production expanded be· 
sides throwing light on the nuclear fusion at room 
temperature and newer aspects of quantum theory 
as well as the working of various scientific organi

sations. 

What is the need of hour is to educate the masses 
on the scientific time and imbue them with the 
scientific temper. Such kind of literature as this 
one oan come forward for this noble work. 

What is lacking in the merit of this magazine is that 
it has not taken a comprehensive look at various 
aspects of science. It could encompass many new 
areas innumerated as : Biotechnology, space tech
oology, meterology, ecology, dairy technology & 

pedagogy. 

Tt is expected that in future it will be enriched by 
introducing diversified content and matter on the 
aforesaid brochure of science and will prove more 
useful and valuable to the student community, 

teachers and public at large. 

For subscription and detailed information write to : 

Editor, Vigyan 
Vigyan Parishad 
Uoivusity of Allahabad 
Maharshi Dayanand Marg 

Allabl\bad 



CENTRE FOR DEVELOPMENT OF RURAL TECHNOLOGY 

INSTITUTE OF ENGINEERING & RURAL TECHNOLOGY, ALLAHABAD 

Offers : 

* Prototype development services. 

* Setting up Rural Technology Centres. 

* Organising state-level national & International workshops, seminars & training programmes. 

* Training & Promotion of rural entrepreneurs to undertake rural technology projects. 

* Training of engineers, supervisors & skilled workers in rural technology Product 
manufacture & maintenance. 

Some achievements : 

CONTACT: 

Design & Development of over 2 dozen rural technology products like transportable 
Charcoal kiln, pyroliser, fuel briquetting machine, solar still, solar sterilizer , fibre 
glass - cattle feed trough, tasla, sanitary fittings ; transportable biogas plant, paper, 
slate etc. 

Organised National Seminar on Rural Teobnology (1981), on behalf of Ministry of 

Rural Development, Govt. of India, State le vel workshops on tei:hoology transfer 
for stale Govt. of Hirnachal Pradesh (1983) & K;arnataka (1984), International 
Training Programme on Appropriate Technology sp011sored by UNESCO (1983), A.T. 
Orientation Programmes for senior officers of Science Policy Centre of Govt, of 
Iran etc. 

Trained over five hundred personnel of Community Polytechnics, Centre for Development 
of Rural Technology, Voluntary agencies, Govt. Departments etc. in rural technology 
product manufacturing, maintena11ce etc. 

Dean R & D 

I.E.R.T., Allahabad - 211002 
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RURAL TECHNOLOGY JOURNAL 

Aims & Scope : 

Rural Technology Journal is published by Information Services Division, C,cntre for Development of Rural 
Technology. Institute of Engineering & Rural TechDology. Allahabad (India). The purpose of the Journal 
is to provide a forum for exchange of views, information and create awareness in the field of Rural Techno
logy, its development and transfer to the rural areas, technological products and processes, methodologies 
and approaohes etc. Effort is being made to ensure that this Journal become relevant not only for this 
country but to all those nations, group, and individuals, in any part of the Globe who have conceni to 
contribute towards the welfare of the under privileged rural communities. The Journal is divided i11to 
following main sections : 

I. Portfolio 

2. Tool Box 

3. Spot Light 

4. Futurama 

5. Book Bag 

(Articles/Papers) 

(InformatioD on Rural Technology/Prooesses) 

(News and Views) 

(Forthcoming Events : Trainiog Programmes, Semi
nars, Symposium, Workshop etc.) 

(News on Books and Publications). 

Note for the guidance of authors : 

Papers/articles informatioD packageo, technical queries aod related materials are cordially solicited. Manus .. 
cripts should be seDt to : 

The Editor 
Rural Techoology Journal 
Information Services Division 
C.Cntre for Development of Rural Technology 
Institute of Engineering and Rural Technology 
26, Chatham Lines, Allahabad - 211002 (India) 

There is no limit to the length of contribution but it is suggested that a maximum of 6000 words or equiva• 
lent be us:d as a guide (approximately 6 to 7 pages). 

1. The complete manuscript should be written in English and the desired order contents of Title, Abstract, 
List of sysmbols, Main Text, Acknowledgement, Reference aud Appendices. The Standard Inter• 
national System of Units (SI) should be used. 

2. The mauscript should be typed on one side of the paper only (preferably 8" x 1111 bond paper) with 
double spacing between lines and If' margin on the left. 

3. Two copies of the manuscript and illustrations (one set original) should be sent to the Editor. 

4. The t itle should be brief (maximum of 150 characters including blank io between words or other non~ 
alphabetical characters) and followed by the author's name, affiliation and address. 

S. Internationally accepted standard symbols should be used. In the list of symbols Roman letters should 
precede lower case. 

6. Graphs. charts, drawing sketches and diagrams should be black a11d white prints on glossy paper and 
preferably 3f' x 7" size. 

7, Illustrations should be numbered conseoutively, given proper legends and should be attached at the end 
of the manuscript. 
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