
THE North East region of India is unique in many 
ways. Apart from its endless beauty and rich ethnicity, 
it is also rich in vegetation and natural resources. The 

Ministry of Development of North Eastern Region functions 
as the nodal Department of the Central Government to deal 
with matters related to the socio-economic development of the 
eight states of Northeast India: Arunachal Pradesh, Assam, 
Manipur, Meghalaya, Mizoram, Nagaland, Tripura and 
Sikkim. 

Science and technology, a significant driver of 
development, plays a vital role in the development of the 
North East region. There are a few research institutes in the 
North East region. The oldest is CSIR’s North East Institute 
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of Science and Technology (CSIR-NEIST). Set up in 1961 as 
the Regional Research Laboratory, Jorhat, the laboratory was 
rechristened as CSIR-NEIST in 2007. Celebrating its Golden 
Jubilee this year, CSIR-NEIST has played a pivotal role in 
developing the North East region through S&T interventions, 
especially concerning medicinal and aromatic plants.

With a plethora of natural resources, the North East 
region is very rich in biodiversity. Cultivating medicinal and 
aromatic plants and producing plant-based medicines and 
aromatic compounds hold immense potential for the region. 

CSIR-NEIST is working since its inception on 
conservation, tissue culture, captive cultivation, multiplication, 
development of superior variety, and phytochemical analysis 
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were conducted by CSIR-NEIST for 1158 beneficiaries from 
8 districts of Assam, 607 beneficiaries from 18 districts of 
Arunachal Pradesh and 82 from 2 districts of Nagaland.

Today, India has a CSIR-led nationwide Aroma Mission 
that focuses on aromatic and medicinal plant cultivation and 
processing of extracts. Under this mission, in recent times, 
CSIR-NEIST has developed two unique varieties of citronella 
called ‘Jor Lab L-8’ that has more than 1% essential oil and 
‘Jor Lab C-5’ that has more than 1.2% oil. This variety is 
among the highest essential oil yielding varieties in India, 
where a farmer can obtain almost double the income from a 
plot of land from earlier. 

Beginning from 1971, CSIR-NEIST’s S&T interventions 
in medicinal and aromatic plant cultivation, processing and 
extraction, developing products, etc., have initiated and 
catalyzed this important bio-economy of the region. 

In the last three years, with CSIR-NEIST’s efforts, more 
than 1000 hectares of additional crop area has been brought 
under cultivation with high yielding varieties of aroma crops. 
The Institute has developed six superior varieties of medicinal 
and aromatic plants, evolved 12 agrotechnologies for various 
crops, installed 15 fuel-efficient improved distillation units, 
and ten more are underway. The Institute has organized 250 
awareness and training programmes and has developed eight 
value-added essential oil-based products. So far, 3000 farmers 
have been benefitted and most importantly, the average 
income of the farmers has doubled from Rs. 30,000 to Rs. 
70,000 per hectare per year. 

CSIR-NEIST has also developed several healthcare and 
vector control products based on medicinal and aromatic 
plants. In particular, the anti-arthritis products have been an 
enormous success, as have been anti-fungal ointments for 
humans and animals. 

A nature oriented economy is most suited for the 
sustainable and economic development of the North East 
region. This potential can be unlocked with suitable 
science and technology interventions, which is a mission of  
CSIR-NEIST.

and scientific validation related to medicinal and aromatic 
plants. The Institute maintains the germplasm of 450 ginger 
species belonging to the Zingiberaceae family. 

In 1972, CSIR-NEIST (then RRL, Jorhat) adopted the 
hilly Yaongyimchen Village in Nagaland, where people were 
involved in jhum or shifting cultivation. The practice was to 
clear pieces of land, especially near jungles, and cultivate 
some seasonal crops. Once the harvest was over, they moved 
to another area and cleared the wild vegetation and cultivated 
crops. 

CSIR-NEIST scientists introduced lemongrass or 
citronella, an excellent cash crop in the village. The villagers 
stopped the tedious and inefficient shifting cultivation and took 
to cultivating citronella. CSIR-NEIST set up a field station in 
the village with scientists and technical officers handholding 
the villagers to extend the much-needed support during the 
initial years. 

In time, citronella cultivation was gradually extended on a 
massive scale in Assam, Arunachal Pradesh and Nagaland with 
the involvement of State departments and NGOs. CSIR-NEIST 
also developed and introduced a high yielding variety with 
0.7 per cent oil. Called the C2 variety, it was introduced into 
other states of the North-Eastern region as well. 

Another success story that stands out is that of Pengeri 
Village of upper Assam. The Pengeri village, surrounded 
by jungles, had herds of wild elephants. The villagers found 
it difficult to cultivate food crops like paddy, which the 
elephants damaged extensively. CSIR-NEIST introduced the 
high yielding variety of citronella in the Pengeri village. The 
elephants steered clear of citronella fields, and gradually, 
the entire village began citronella cultivation. CSIR-NEIST 
also assisted in setting up ten citronella oil distillation units 
in Pengeri village, and further, the Institute also mediated 
linkages with the market. The villagers’ income grew 
manifold, and soon enough, Pengeri village came to be known 
as the oil village. 

Besides providing agro-technologies and basic market 
information CSIR-NEIST Jorhat provides extensive training 
to growers. During 2000-2009 special training programmes 

Adapted from the CSIR Blog (https://www.csir.res.in/csirblog-suc-
cess-stories)
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INDIA’S longest underground metro rail tunnel, 35 km 
long, is Delhi Metro’s Yellow Line from Samaypur 
Badli to HUDA City Centre. Famous landmarks in Delhi 

such as the Delhi University, New Delhi Station, AIIMS and 
Qutab Minar dot this underground stretch.  

Far away from Delhi, the hilly borders of India that 
snake along with China and Pakistan borders are not exactly 
the most hospitable and habitable stretches. Here, the Border 
Roads Organization (BRO) constructs roads and bridges.

Be it the heartland of Delhi or the hinterland of India’s 
borders, constructing metro rail tunnels and border road 
stretches are time-bound projects. They require excavation 
of rocks and hills to be achieved with utmost safety of lives 
and property and incurring meagre costs. 

Blasting with explosives is commonly done for 
excavations in mining, construction and so on. But urban 
infrastructural projects like the Delhi, Mumbai and Bengaluru 
Metros consider blasting a last resort due to its destructive 
nature. The challenge for any blast designer is to convert this 
destructive operation into a constructive one. 

A technology that has made this possible is CSIR’s 
Controlled Blasting Technology (CBT). CSIR’s Central 
Institute of Mining and Fuel Research (CSIR-CIMFR) has 
leadership in mining research in the country. The Institute 
designs controlled blasting after a careful assessment of the 
area that needs excavation.

Significant challenges in urban blasting are to conduct 
blasting amid settlements and in the vicinity of sensitive 
structures.  In a city like Delhi and Mumbai, sensitive 
structures can be historical buildings and monuments. It is 
imperative to contain the blasting side effects, such as ground 
vibrations, air overpressure, noise levels, and flyrock to safe 
limits. At the same time, it is essential to deliver the desired 
output of blasting and clearing of 400 to 500 cubic meter per 
day of excavated debris for metro projects.  Drilling operation at BRO road construction site
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Typically, to limit ground vibrations and wall damage 
control, pre-split blasting is adopted. This technique involves 
drilling closely spaced linear holes and blasting the holes to 
induce a fracture before the blasting of desired excavation. 
Even though widely used, this technique is not entirely suited 
where the pre-split blasting can generate ground vibrations 
and noise beyond the prescribed limits. 

To overcome the problem, CSIR-CIMFR developed two 
ultra-controlled blasting techniques to contain vibrations and 
to enhance productivity. These are the Modified Pre-splitting 
Technique and Shock Relief Blasting Technique. 

Modified Pre-split Blasting involves drilling large 
diameter holes of 100 mm, and small diameter jackhammer 
holes between the large holes. This pre-split blasting is 
designed to generate vibration limits of less than 10 mm/
second, 40-44% lower than the normal pre-splitting.

The Shock Relief Blasting consists of placing a 
reinforced concrete ball at the bottom of the drilled hole. 
When the explosive is set-off, the shock waves travel in 
all directions except the bottom. This results in minimum 
damage to the bottom and maximum breakage to the rock 
mass. This reduces damage to the foundation and the sides and 
maximises blast fragmentation. It also reduces the vibration 
intensity by 60% and reduces damage to the foundation by 
80-85%.  The Shock Relief Blasting technique of CSIR-
CIMFR saves cost and time.  The method can be used in 
constructions such as hydropower plants, metro stations, and 
others. It avoids foundation damage, which otherwise would 
require a considerable expenditure in the form of back-fill 
concreting if the foundation is damaged.

Unlike the Delhi Metro excavations, the excavations 
carried out by CSIR-CIMFR for the Border Roads 
Organisation posed a different set of challenges. Much of the 
work of the border roads are in the mountainous and, many 
a time, harsh Himalayan terrains.  Landslides, snowfalls 
and loss of lives of the BRO workforce and equipment are 
among the significant challenges.  The objective here also is 
to enhance the pace of the work without compromising on the 
safety of BRO people and machines.

CSIR-CIMFR conducted thorough assessments, 
trained BRO Officers, and after every assignment, an SOP 
was submitted to BRO so that it could implement similar 
controlled blasting designs for their roads. CSIR-CIMFR’s 
eco-friendly blast designs and implementation have enhanced 
the progress of the strategic roads by 35 to 40%. 

Yet another mega-construction project where  
CSIR-CIMFR controlled blasting technology was used 
is the Navi Mumbai International Airport (NMIA). This 
under-construction greenfield international airport, posed 
a few blasting challenges. There had been haphazard stone 
quarrying along the Ulwe hill. And adjoining the hill, in 
a hundred-metre range, there are eight villages with many 
hutments in the periphery. The project objective was to 
bring down the 92 meters high hill to about 8 meters. The 
entire challenging operation was monitored and guided by  
CSIR-CIMFR. 

Blasting old and dilapidated bridges that make way for 
the construction of new bridges in Eastern Railways and 
blowing up hilly terrains to build roads and rail networks like 
in Konkan Railways, CSIR-CIMFR’s blasting technologies 
and designs have been at the forefront.

CSIR-CIMFR ensures that blasting, even if only for 
constructive purposes, is carried out with utmost care for 
lives and property, incurring low costs and maximising 
efficiency.

Ulwe Hill - Navi Mumbai International Airport Project

Flattening work using controlled blasting at Airport Project

Adapted from the CSIR Blog (https://www.csir.res.in/csirblog-
success-stories)
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