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Abstraet 

Sikkim lies in the Eastern Himalayas betvween 27° to 28° North latitude and 88° to 89° East 
longitudes. Its North Border is connecting with the vast stretch of Tibetan Plateau, Nepal in the 
West, Bhutan and Cumbia valley of Tibet in the East and Darjeeling District of West Bengal in 
the South. Sikkim climate varies from the Sub-tropical To the Alpine depending upon the altitude. 
The populace of Sikkim comprises of 14 hill tribes and many plainsmen communities. According 
to FIBL & IFOAM Year Book 2018, India's rank 9th in terms of World's Organic Agricultural 
land and Ist in terms of total number of producers. During 2017-18, India produced around 1.70 
million Continuing traditional farming and farmers have certain level of knowledge and skills for 
organic farming. The Large Cardamom, red cherry pepper, cymbidium orchids, ginger, Sikkim 

mandarin ete. Farmers prefer traditional arbitrational way but farners are now adopting improved 
technologies in organic farming system and thus adding Value to the crops which hold the promise 

to become niche commodities for national and international markets. 
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stale. 

Back in 2003, Sikkim offfcially took the decision to go organic. In the coming years, 
Sikkm made a transfornational shifi fron using 
Chemicals and Peslicides, to imposing a complete ban 
on themn. 

In January 2016, Prime Minister Narendra 
Modi declared Sikkim as India's first, fully organic 

Departmcnt of Horticulture was established in 
2009 as onc of the foremost professional course 
departments of Sikkim University, offering integratcd 

B.Sc. - M.Sc. in Horticulture of 6 years' duration. In 
the ycar 2013, the department started M.Sc. 
(Horticulture) and Ph.D. (Horticulture) with four specializations viz. Fruit Science, Vegctable 
Science, Floriculture, and Plantation, Spices, Medicinal and Aromatic crops.[1] 

1 
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1) 

2) 
3) 

4) 
5) 

6) 
7) 

8) 

9) 
10) 

2. OBJECTIVES 

The horticulture department of Sikkim University mainly focuscd in organic farming, 
climate change residue and devclopment of add a day varicty of crops production. 
To attention the improvement of social and economic nature in food productions. 
To improve a nutritional quality in food. 
To improvement long term fertility of soil preparation. 
Increased a genctic diversity of crops.(2] 
Promote morc usage of natural pesticide in soil improvemcnt. 
To incrcase the production and productivity of fruits, vegetable and spices crops. 
To provide high quality of plants, crops to the farmers. 
To encourage the farmer to take up cultivation of fruit, vegetable and spices. 
Horticultural machines are used to help with the cultivation and care of plants, fruits and 
vegetables.(3] 
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3. Review of Literature 

There is a nced to promote seed villages to increase the area under specific crops. This may 
help to improve quality of secd material. Improving soil fertility by maintaining and building a 
fertile living soil through the application of organic matter inputs in the form of green manures, 
compost and farmyard manure and adopting cover crops and crop rotations and intercropping and 
by implementing low soil disturbance tillage. 
Adding organic matter can also increase the activity of carthworms, which in turn can also improve 
soil aggregation. If organic matter is retained in the soil, the number of microbes (like as bio 
pesticides, sun bacteria, Rhizobium bacteria etc.) in the soil increases to growth and nutritive value 
of the crops. 

Sikkim is the first state in the world that is 100% organic: All of its farmland is certified 
organic. The policy implemented a phase-out of chemical fertilizers and pesticides, and achieved 
a total ban on sale and use of chemical pesticides in the state. The transition has benefitted more 

than 66,000 farming families. 

3.1. HORTICULTURE DEPARTMENT: -

Horticultural activities the State comprise of activities that aim at promoting production 
of fruits such as Sikkim mandarin, pear, kiwi, papaya, banana as well as traditional vegetables 
such as bean, garden pea and other vegetables like tomato, Cole crops, radish, etc. Other cucurbits 

such as chayote, potato and spice crops 
like large cardamom, ginger, turmeric, 
cherry pepper and flowers such as 

cymbidium orchids, rose, lilium, 

gladioli, anthurium, carnation, gerbera, 
alstroemeria and zantedeschia. The 

activities relating to promotion of non 
traditional practices like bee keeping, 
mushroom cultivation, plantation of 
bamboo and medicinal plants have been 
intensified to add greater 

diversification. The significance of 
horticulture in improving land use, promoting crop diversification, generating employment and 
providing nutritional security to people has been recognized by and large by common man, general 
public, framers and programmed implementers. Hence, horticulture features as an important arca 
in the overall policy framework for development in the State.[4] 

Cultivation of fruits, particularly Sikkim mandarin is a traditional practice in the State. The 
resurgence of orange cultivation after this major setback has strengthened the confidence of 
farmers. The emerging issues of climate change has posed greater challenges to horticulture 
development strategy, compelling all to give a serious thought to evolve with strategies for pest 
and discase management through organic protocol. Changes in time tested cropping patterns and 
shift in cropping line is a glaring reminder of the climate change impacts. As a first step towards 
mitigating these challenges, efforts are directed to redesign the ongoing horticulture programmers 
to introduce greater resilience to these emerging needs. 
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3.2. BASIC CONCEPT IN HORTICULTURE: -

Improvement in the biological properties of soil is the main focus in organic horticulture. 
Conservation of energy and resources in production system. Control of pests, diseases, and weeds 
is achieved largely by the development of an ecological balance within the system and by the use 
of bio-pesticides, bio-control agents and adopting good agricultural practices. Recycling of all 
wastes and manures within a farm. 

3.3. ORGANIC FARMING: -

Organic farming, agricultural system that uses ecologically based pest controls and biological 
fertilizers derived largely from animal and plant wastes and nitrogen-fixing cover crops. Modern 
organic farming was developed as a response to the environmental harm caused by the use of 

chemical pesticides and synthetic fertilizers in conventional agriculture, and it has numerous 
ecological benefits. 

3.4. COMPONENTS OF ORGANIC FARMING AWD SOIL IMPROVEMENT 

TECHNICS: 

Important components of organic farming are biological nitrogen fixation, crop rotation, 
residues of crops, bio pesticides, biogas slurry etc. Vermicomposting has emerged as a major 
component [5] 

In organic farming which is very effective in enhancing soil fertility and growth of crops in al 

Sustainable way. 

The various components of organic farming are: -

1. Chop Rotation: -

For practicing sustainable agriculture there should be rotation of crops on the same land 
over a Period of two years or more for maintaining soil fertility and control of insects, weed and 
Diseases. For example, use of legumes in rotation improves soil fertility. 

2. Crop Residue: 

Has great potential of using residues of crops and straw of cereals and pulses in recycling 
of Nutrients during organic farming. Crop residues when inoculated with fungal species improve 
Physicochemical properties of soil and crop yields. 

a. Onganic Manure: -

Organic manure is obtained from biological sources (plant, animal and human residues). 
Organic manure helps in increasing crop growth directly by improving the uptake of humid 
Substances and indirectly promoting soil productivity by increasing availability of major and 
Minor plant nutrients through soil microorganisms. 

a) Bulky organic manure. Which includes Farm Yard Manure (FYM), 
compost and grecn managing. 

b) Concentrated organic manure. (6] 
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4 Waste: 

Industrnal waste: Industrial by products such as spent wash & coir waste can be used as manure. 
Municipal and Sewage waste: It is an important component of organic waste. 

5. Bio Fertiizers: -

Bio fertilizers; are microorganisms that have the capability of increasing the fertility of soil 
for example by fixing atmospheric nitrogen and through mycorhiza fungi and phosphate 
Solubilizcs; These are ccofriendly and sustainable way of achieving soil fertility. Bio fertilizers 
have biological nitrogen fixing organism which help them in establishment and growth of crop 
plants and trees, enhance biomass production and grain yields. 

3.5. ORGANIC FARMING CROPS: -

3.5.1.1. 

Botanical Name: Sachem edule (Jacq.) Sw. 
Family: Cucurbitaceae 

Introduction 

smooth. 

ISKUS 

� Common Names: Iskush (Nepali), Chayote (Hindi) 

Iskus Chayotc (Sechium edule) is a member of the family Cucurbitaceous vegetable. The name 
chayote is derived from the vine's Indian name, 
Chacha. It is a popular vegctable in N-E hilly 
region commonly callcd squash and grows 
abundantly without much carc and attention in 
high hills of Meghalaya, Manipur, Mizoram, 
Nagaland and Sikkim. Chayote is a perennial 
rooted cucurbit, with climbing vincs and leaves 
resembling those of the cucumber. Its vine can 
grow as high as 12 meters. Its leaves are heart 

shape, 10-25 cm wide and with tendrils on the 
stem. The flowers are cream-colored or 

somewhat green that comes out bencath a leaf or 
branch. It is a monoccious plant but male and 
female flowers borne in separate places. If the 
vine is male, the flowers are in cluster; if female, 
the flowers are slitary. The light green, pcar 
shaped fruit, with dcep ridges lengthwise, may 
weigh as much as one kilogram, but most often is 
from 170-340 grams. The chayote fruit differs from its multi-seeded relatives, in that it contains 
only a single, flat cdible sccd. Fruits may be slightly grooved, and its skin may be prickly or 

Page & of16 



Scientific Name: Lycopersicon esculentum 
3.5.1.2.. TOMATO 

Family: Solanaceae Centre of Origin: Peruvian and Mexican regions 
Common name: Tamatar (Hindi), Rambeda (Nepali) Introduction 

Tomato is one of the most important "protective foods" because of its nutritive value and widespread production. It is 
the world's third largest vegetable crop after 

Special 
potato and sweet potato, but it tops the list of 
capped vegetables. Tomatoes are used for soup, 
salad, pickles, ketchup, puree, sauces etc. It was introduced in India by the Portuguese. It is now 
the most important and remunerative vegetable 
in India. Uttar 

Karnataka, Bihar, Orissa are the major tomato 
Pradesh, Maharashtra, 

growing states. Because of suitable climatic conditions of Sikkim, tomato can be 
agro grown throughout year. 

3.5.1.3. TREE TOMATO 
Scientific Name: Cyphomandra betacea Sendt Family: Solanaceae 

Introduction 

Centre of origin: Probably be the Andes of Peru Common name: Rukh rambeda (Nepali) 

The fruits closely resemble a tomato; hence its name is the best known of about 30 species of Cyphomandra. Although it looks almost like a medium sized tomato, but the tree tomato is not a true tomato. The name tamarillo' was adopted in New Zealand in 1970 and become the standard commercial designation for the fruit. It must have been carried at an carly date to East Africa and Asia, as it is well 
establishcd in the Nilgiri hills and in the hills 
of Assam. It is cultivated in Venezuela, 
Malaya, California, Argentina, Florida and 
high lands of Costa Rica, Guatemala, Puerto 
Rico, Hawaii, Jamaica and New Guinea. 
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Tree tomato is grown in Kitchen Garden throughout the hilly areas of Sikkim. The fruit made into 
Charri', 'achar' etc. the introduction of this crop in the hilly areas of Sikkim, Nepal and Bhutan 
is still not known. 

� Scientific Name: Solanum melongena L. 

3.5.1.4. BRINJAL 

� Family: Solanaceae 
� Centre of Origin: India 

Introduction 

Brinjal is a native of India and one of 
the most popular vegetables grown 
throughout the country especially in 
North East Region. There are many 
wild relatives of brinjal and are being 
grown in their kitchen garden. The 
unripe fruits are used as a cooked 
vegetable alone or mixed with other 
vegetables. There is no reliable 

statistics available regarding the area 
under this crop in India. It is adapted to 
a wide range of climatic conditions 
from North to South and West to East. It is grown as summer crop in hilly regions. Brinjal is used 

in a variety of culinary preparations. Pickles and industrially processed food are also produced 

from brinjal. 

3.5.1.5. BROCCOLI 

V Scientific Name: Brassica oleracea var. italic 
Family: Brassicaceae 

Introduction 

Centre of Origin: Mediterranean Region 
� Common name: Hario Gobhi (Nepali) 

The name 'broccoli' refers to the young 
shoots which develop in spring on same 
species of the genus Brassica ('brocco' is 
Italian fora shoot). In Italy, these have been 
used as vegetable from early times but their 
economic importance become appreciable 
only since the thirties of the century when 
this vegetable became popular in the 
U.S.A. 

Sprouting broccoli is sometimes briefly 
called broccoli, through this name is also 
used for broccoli rape and for winter 
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cauliflower (winter broccoli or heading broccoli), In India, its cultivation is negligible and limited to kitchen garden but now it is becoming incrcasingly popular in hotels in Mumbai, Kolkata, Delhi and Chennai. It is mostly cultivated in the hilly region of Himachal Pradesh, Uttar Pradesh, Jammu and Kashmir, Nilgiri hills and northerm plains of India. Sikkim has the suitable weather for its cultivation and, therefore, there is a tremendous scope for its cultivation and supply of broccoli to different parts of the country and even export too.[7] 
3.5.1.6. 

� Scientific name- Persea americana 
Family- Lauraceae 

AVOCADO 

Center of origin - originated in the highlands bridging south-central Mexico and 
Guatemala. 

Introduction 

Common names -butter fruit, pomsi 

Avocado trees are partially self-pollinating, and are often propagated through grafting to maintain 
consistent fruit output. Avocados are presently cultivated in the tropical and Mediterranean 
climates of many countries. Mexico is the world's leading producer of avocados as of 2020, 
supplying nearly 30% of the global harvest in that year. 
The fruit of domestic varieties have smooth, 
buttery, golden-green flesh when ripe. 
Depending on the cultivar, avocados have green, 
brown, purplish, or black skin, and may be pear 
shaped, egg-shaped, or spherical. For 
commercial purposes the fruits are picked while 

immature and ripened after harvesting. The 
nutrient density and extremely high fat content 
of avocado flesh are useful to a variety of 
cuisines and are often eaten to enrich vegetarian 
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3.6. LAB EQUIPMENT'S: -

An autoclave is a machine that uses steam under 

Introduction: pressure to kill harmful bacteria, viruses, fungi, and 
spores on items that are placed inside a pressure vessel. 
They are used to decontaminate specific biological 
waste and sterilize media, instruments, and lab ware. 

Always use personal protective equipment (PPE) 
when using an autoclave. Wear a lab coat, heat 
resistant gloves, and safety glasses. 

Uses: 

Precaution: 

AUTOCLAVE MACHINE 

Uses: 

Precaution: 

Be sure arms are covered by a lab coat and longer 
heat-resistant gloves to prevent burns from heat and 
steam. Inspect the door gasket (scal) for any cracks 
or bulges. 

Hot air ovens are electrical devices which use dry 

heat to sterilize. They were originally developed 
by Louis Pasteur.[1] Generally, they use a 
thermostat to control the temperature. Their 

Introduction: double walled insulation keeps the heat in and 
conserves energy, the inner layer being a poor 
conductor and outer layer being metallic. There is 
also an air-filled space in between to aid 

insulation. 

HOT AR OVEN 

These are widely used to sterilize articles. 

Hot air ovens are used for testing food products, 
pharmaceutical items, and other consumable 
materials to check their temperature stability 
during the shelf life. Hot Air Oven plays a 
significant role in the sterilization process as it is 
also known as Hot Sterilizer. 

You should not heat close the temperature 
unless you use authorized equipment. 
With quality testing equipment, you will get 
pressure relief 

You have to make sure that the oven you use 
will remain clean and free of germs. Make 
sure you should not use any plastic material to 

avoid melting. 

Auocive machine 

(CNIIO 

HOT AIR OVEN 
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Introduction: 

Uses: 

Precaution: 

Introduction: 

Uses: 

Precaution: 

WATER PURIFICATION SYSTEM 

Water purification is the process of removing 
undesirable chemicals, biological contaminants, 
suspended solids, and gases from water. The goal 
is to produce water that is fit for specific purposes. 
Most water is purificd and disinfected for human 
consumption (drinking water), but water 

purification may also be carried out for a variety 
of other purposes, including medical, 
pharmacological, chemical, and industrial 
applications. 
Water purification also meets the needs of 
medical, pharmacological, chemical, and 
industrial applications for clean and potable 
water. The purification procedure reduces the 
concentration of contaminants such as suspended 

particles, parasites, bacteria, algae, viruses, and 
fungi. 

Do not run water of over 35°C through the 

filter cartridge. 
Do not run water of over 50C through the unit 

under any conditions. 
Do not store the filtered water. - First thing 
each morning, run water through Pure water" 
for 10 seconds before using or drinking. 

BOD INCUBATOR 

BOD Incubator also known as Biological 
Oxygen Demand incubator. In microbiology 
laboratories, it is broadly used for cell culture 
and fungal growth, BOD test, fermentation, 
crop and physiology, and various 

pharmaceutical tests etc. 

BOD incubators are especially useful for 
determining levels of organic matter and 
nitrogen in waste water samples. 

Always disconnect the BOD incubator 
from the socket when it is not in use. 

Clean the BOD incubator regularly to 
maintain its working performance. 

80 
NCUBATOR 

18 
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WATER BATH 

Introduction: A water bath is preferred over an open lame 
when heating lammable substances. It is 
cmploycd to enable some chemical reaction 

with a high temperature. 
Uscs: 

Precaution: 

Uses: 

It can be used for reagent warming, substrate 
melting, or cell culture incubation. The water 
bath is the preferred heat source for heating 
flammable compounds because it allows some 
chemical processes to OCcur at high 

Precaution: 

temperatures. 
Do not heat a bath flujd above its flash 

point. 
Water level should be regularly 
monitored, and filled with distilled water 

only. 

LAMINAR AIR FLOW 

Introduction: Laminar airflow, also known as laminar air flow 

(LAF), is a device, designed to prevent the 
equipment and working environment from 
particles. Laminar airflow units create particle-free 
working environments by sucking air through a 
filtration system and exhausting it across a work 
surface in a laminar air stream. They provide an 
excellent clean air environment for a number of 

cleanroom requirements. 

Disinfectants can be added to prevent 

growth of organism. 

Laminar air flow systems are used in various 
applications such as life science research, 
mushroom cultivation, microbiology, IVF, IUI and 
histopathology/ pathology lab, plant tissue and cell 

culture and pharmaceutical and electronics industry 
and many more. 

The laminar flow cabinet should be 
sterilized with the UV light before and after 
the operation. 
The UV light and airflow should not be used 
at the same time. 

" No operatipns should be carried out when 
the UV ligt is switched on. 
The operatot should be drawing 

WATER DATY 
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Sikkim has distinct advantages of continuing traditional farming and farmers have certain level 
of knowiedge and skills for organic farming. The state also possesses range of agro-climatic 
conditions and unique Commodities indigenous to the farning viz., large cardamom, ginger, red 
cherry pepper, Sikkim mandarin etc. 

4. Summary:" 

And an cmerging new class of educated farmers wanting To make agriculture a professionally 
viable vocation. For mountain states like Sikkim, this offers hopes of improving soil health of 
largely marginal hill farmlands, reducing cost of inputs and developing cash crops and agro 
enterprises with an aim to offer opportunities of employment to a section of its people. Therefore, 
in 2003, the State Government advocated the idea of making Sikkim An organic state. It was part 

of a larger concept of making Whole of North Eastern region as wholly organic zone of India. The 

decision of Govermment of Sikkim to go organic was based on the premise that farming in this 
hilly [8] 

State was traditionally low external input driven and it will be to the benefit of not only to the 

SIXty-two thousand farming families of the state but also to maintain quality of environment of the 
state. Government saw comparative advantages in promoting organic farming because use of 
chemical fertilizers and pesticides was still mini- mal at farmer's level and therefore it will be 

relatively easy for them to shift to organic or improve their already known organic ways of farming 

(Anonymous, 2003). 

Sikkim has about 15.689% of cultivable area out of the total geographical area of 709,600 hectare. 
It is estimated that more than 60% of the populace of the State is dependent on Agriculture. The 
average size of holding is 3.9 ha/person; however, the cultivated land is only 0.74 ha/person 
(Anonymous, 2010). 

Major Challenges of Organic Horticulture 

Maintain production in a long-run with nutrient 

Maintain production in a long-run with nutrient and Carbon budgeting. 
Sustain production under the changing climatic con 
Dictions and increased competition for land, labour, 
Water and energy for other economic uses. 
Material supply chain to augment productivity. 
Develop the cost-effective production technologies for organic horticulture. 
Ignorance of right stage of harvesting and value addiction, which results in low price for 
their produce. 
Inadequate attention towards value chain managemnent to prevent losses and to ensure 
supply during 
Odd periods. 
Creation of value chain infrastructure like pre-cooling 
Units, cold stores, refrigerated transportation system, 
Packinghouses, modernized market places. 
Establish market information system for intelligent 
Marketing of truthfully labelled produce to fetch better Price 
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5. Conclusion 
Sikkim has an amazing natural environment, with a rich variety of fauna and flora within a 

very small gcographical area. Indecd, such is the variety, that the area is termed asa biodiversity 
"hotspot"-one of only two in India (and 34 worldwide). Although Sikkim comprises only 0.2% 
of the land area of India, it contains an astounding 26% of the nation's biodiversity (including 
4,500 species of flowering plants, 550 species of birds and more than 600 species of butterílies). 
Unless Organic Farming is adopted there is a continuous threat to the State's Biodiversity of flora 
and fauna with the intensive chemical agrihorti - sylviculture system in the biodiversity 
"hotspot" of Sikkim. [9] 

Organic farming yields more nutritious and safe food. The popularity of organic food is growing 
dramatically as consumer secks the organic foods that are thought to be healthier and safer. Thus, 
organic food perhaps ensures food safety from farm to plate. The organic farming process is more 
eco-friendly than conventional farming. Organic farming keeps soil healthy and maintains 
environment integrity thereby, promoting the health of consumers. Moreover, the organic produce 
market is now the fastest growing market all over the world including India. Organic agriculture 
promotes the health of consumers of a nation, the ecological health of a nation, and the economic 
growth of a nation by income generation holistically. India, at present, is the world's largest 
organic producers (Willer and Lernoud, 2019) and with this vision, we can conclude that 
encouraging organic farming in India can build a nutritionally, ecologically, and economically 
healthy nation in near future. 

Horticulture encompasses a remarkable range of technologies, from sacks of soil that allow 
landiess vegetable gardeners to enrich their diet and income to the automated efficiency of 
controlled greenhouses, sorting machinery that can sense texture or color, and packaging that 
combats post-purchase waste by informing customers when produce is at peak ripeness. 
Horticulture, which offers employment and advancement opportunities at all educational levels, 
finds itself in a time of transformation.[10] 
Horticulturists apply their knowledge, skills, and technologies used to grow intensively produced 
plants for human food and non-food uses and for personal or social needs. Their work involves 
plant propagation and cultivation with the aim of improving plant growth, yields, quality, nutritional value, and resistance to insects, diseases, and environmental stresses. They work as 
gardeners, growers, therapists, designers, and technical advisors in the food and non-food sectors 
of horticulture.[11] 

Today, increasing production in horticulture through area expansion is gradually making way for 
concern like enhanced productivity, ecofriendly production, safe and nutritionally rich produce, volume for processing, value addition and value chain management, international competitiveness, intellectual property issues, sustaining production under changing climate etc... Despite several 
challenges and constraints, there are also successes in various sectors of horticulture.[12] 
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