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T

he Food and
Agriculture
Organization (FAO)
of the United Nations has declared 2014
as “International Year of Family Farming
(IYFF)”- Feeding the world, caring for the
earth. As has been defined by FAO (2014),
family farming includes all family-based
agricultural activities, and it is linked to several
areas of rural development. Family farming is
a means of organizing agricultural, forestry,
fisheries, pastoral and aquaculture production
which is managed and operated by a family
and predominantly reliant on family labour,

including both women’s and men’s. Both in
developing and developed countries, family
farming is the predominant form of agriculture
in the food production sector. At national level,
there are a number of factors that are key for
a successful development of family farming,
such as: agro-ecological conditions; policy
environment; access to markets; access to land
and natural resources; access to technology
and extension services; access to finance;
demographic, economic and socio-cultural
conditions. The 2014 IYFF aims to raise the
profile of family farming and smallholder
farming by focusing world attention on
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Dear Readers,

We feel immense pleasure to share with you this issue of “ENVIS Newsletter on
Himalayan Ecology” – an attempt to cover the status quo of overall Indian Himalayan
Region (IHR). The present 1st issue of year 2014–15 brings forth five articles, followed
by a “Letter from the Hill Agriculture” addressing the Himalayan inhabitants for
ensuring sustainable development of the IHR.
The 1st article highlights the importance of “Fish Farming”, particularly
in the context of Livelihood Security among small and marginal farmers in Assam.
Next in series, the 2nd article is focused on “Diversified Integrated Farming”, which
has been proved a viable sustaining model, especially in the difficult terrains of
mountains. This is based on a real-life exemplary story of a Himalayan hero “Shri
Madhavanand Joshi”. This invokes an important call for Farm Diversification by the
Himalayan inhabitants. The 3rd article also touches another equally important issue
of “Women Empowerment” in a rural mountainous region, of Himachal Pradesh here,
with an important drive of Self Help Groups (SHGs), which may be replicated in other
parts of the Himalayan region. Continuing further, the next 4th article brings forth
a Nature’s natural Bottle full of nutritional and medicinal values, i.e. “Bottle Gourd”.
The phytochemical and therapeutic properties are summarized herein on a short
enlightening note. The 5th article also covers phenology in line with the development
of crops, focusing on certain prudent “Crop Growth Simulation Models”. A glance
on the International Focus on Himalayan is also covered to bring international
community together. A “Letter from the Hill Agriculture” is an attempt to sensitize the
local stakeholders for adopting Farming/Agriculture and reinstating its original vitality
as a natural life-healer necessary for a healthy society.
Readers are welcome to share their share of learnings pertaining to any
specific region or issue of the IHR. Happy reading …

its significant role in eradicating hunger
and poverty, providing food security and
nutrition, improving livelihoods, managing
natural resources, protecting the environment,
and achieving sustainable development, in
particular in rural areas. The goal of the 2014
IYFF is to reposition family farming at the
centre of agricultural, environmental and
social policies in the national agendas by
identifying gaps and opportunities to promote
a shift towards a more equal and balanced
development. The 2014 IYFF will promote
discussion and cooperation at the national,
regional and global levels to increase awareness
and understanding of the challenges faced by
smallholders and help identify efficient ways to
support family farmers.
In the Indian Himalayan region
(IHR) agri-sylvi-pastoral mode of livelihood
is predominant among majority of the rural
inhabitants in which cropland, livestock and
forests are intricately linked. In this region
most of the agriculture is practised on tiny
and sloping rainfed terraces with almost
negligible input of fertilizers and machines,
and characterized by low soil fertility and low
crop yield. Each family member (excluding
minors) has a definite task to perform to
sustain this subsistence mode of living thus
agriculture in the IHR represents true “Family
Farming”. Male members of the family ususally
handle the relatively hard farming operations
such as ploughing, thrashing, etc. and the
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female members the easier but time-taking
tasks such as weeding, harvesting etc. While
children herd the livestock for foraging apart
from assisting their parents in minor farming
operations. However, recent decades have
witnessed serious challenges of meeting food
security from these marginal holdings with
the increasing population and reducing per
capita farmland leading to destablization
of the farming systems. For example, in
the western Himalayan region once rich
traditional mixed rainfed agriculture with a
variety of crops and crop cultivars has been
mostly abandoned and peasants have resorted
to cultivate cash crops in irrigated lands. Poor
people are resorting towards off-farm means
of livelihood and waged labour in Govt. led
schemes. Certain natural and anthropogenic
factors such as diminshing vegetation base for
livestock fodder, drying water sources, mananimal conflicts, outmigration in the want
of eduaction, health and better livelihood
avenues, etc. has led to this situation.
Therefore, suitable policy measures and
incentives such as functional consolidation of
holdings, incentives for maintenace of agridiversity, improving facilities for post-harvest
processing and marketing of farm produce,
soil fertility and soil and water conservation
measures etc. need to put in place to restore
mountain farming systems and ensure food
security for poor family farmers.
Executive Editor
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Fish Farming: Profitable Venture for Livelihood Security Among
Small and Marginal Farmers in Assam
Assam, known as the ‘mother state’ of the North
East Region of India is known for her splendid
natural beauty and rich biotic wealth. The state
has tremendous potential for initiating the ‘blue
revolution’ – the revolution in fishery sector for
bringing about socio economic upliftment. Fish is
the most preferred aquatic food product and also
the most important commodity from the view
point of international trade. It is also considered
as the rich food for poor people and the major
source of animal protein for over a billion people
in developing countries like India. On a global
perspective, fisheries play an
important role in the world
food economy and is the
fastest growing sector from
economy point of view. At
the same time, recent reports
prove that number of people
involved in fisheries has grown
faster than employment in
traditional agriculture and
allied activities particularly
in Asian countries. As such,
paying due emphasis to this
sector with proper planning,
scientific
intervention
and financial back up will
definitely change the prevalent
economic scenario of the state
of Assam for betterment.
For bringing about
‘blue revolution’ in Assam,
the vast and varied aquatic
resources covering around
3.94 lakh ha area that includes
2.1 lakh ha rivers, 1.0 lakh ha beels, 41949 ha
ponds and tanks etc. can be taken as the basis.
In addition to that having a rich freshwater fish
biodiversity comprising of 216 species belonging
to 104 genera, 37 families and 10 orders add to
the potentiality of the sector. Moreover, congenial
background for development of fishery sector
prevails in the state by way of high market
demand, sub tropical climate, available human
resources and export potential to neighbouring
states, support the probable sustainability of the
“blue revolution”.
Known as the most populated state
of North East India, with a total population of
3,11,69,272, the state of Assam is predominantly
dependent on agricultural and allied activities
for its economy. Around 86% of the entire
population lives in rural areas while 37.9% of
the population lives below poverty line. Majority
of the farming community (67.3%) is marginal
farmers (operational land holding <1 ha) and
around 18.3% are small farmers (operational land
holding 1.0–2.0 ha). The food habit of around 95
percent of the population is non vegetarian with
high preference for fish and fisheries products.
This high demand is an additional advantage for
development of fishery sector in the state as the
most potential industry.
However, for the small and marginal
farmers, operation of a single commodity farm
like fish farm or poultry or livestock farm may
not be sustainable in the long run because of high
input cost as well as risk involved and cumulative

impact of waste disposal on the environment.
Scientific integration of different farm components
like livestock -fish, poultry- fish etc. is a viable
option for sustainable production of different
commodities with low investment, mitigation of
risk factor and impact on environment. The ‘bari’
system available throughout the state of Assam
comprises basically a homestead pond, livestock
(cow, pig, poultry-duck), small garden with
vegetable and other horticultural plants garden
which are mostly traditional and uneconomic
in size. If the same system can be developed

Bari with pond for fish culture.
scientifically using the homestead pond and other
resources for composite fish culture, integrated
poultry-fish, duck-fish, pig-fish, three tier pigpoultry fish or horti-fish farming, the family can
be economically sound throughout the year along
with providing protein security to their family
and the neighbours. To achieve this goal, the
farmers should be introduced first to the scientific
technologies available along with access to credit
facilities to take up the venture commercially.
The recent fish production scenario
in the state is quite inspiring exhibiting a steady
upward trend during the last five years. There is
a 28.2% enhancement in fish production during
this period, from 190.32 thousand MT in 2007–
08 to 243.87 thousand MT in 2011–12. In 2012–
13, the fish production increased further to 255
thousand MT in the state. The fish production of
Assam is the highest among the North Eastern
states, contributing around 72.25% to the region’s
total fish production.
The upward trend in fish production
is more or less attributable to expansion of fish
culture sector in the state. The fish production
from culture sector i.e. from pond has been
contributing immensely to the fish production
basket in recent years. Pond fish farming
has contributed around 40.36% to the total
production, although, area wise ponds contribute
only 7.39% of the total water resources of the state.
On the contrary, the river and beel resources
cover around 55.69% of the total water resources,
but these resources contribute only 36.26% to the
total production.

As per WHO’s recommendation
for per capita fish consumption at the rate of
11.0 kg under Indian condition, the present
fish requirement for the 90% population of
Assam is around 308.6 thousand MT, which will
increase to 428 thousand MT by 2020. The gap
of around 53.6 thousand MT between demand
and production is met through importing from
above mentioned states, causing a draining out
of a colossal amount of money, to the tune of
around Rs. 100 crore annually from the state. It
is imperative to note that per capita consumption
of fish in Assam at present
is reported to be about 6.2
kg/yr much below than
the national average of 8.0
kg per capita and WHO’s
recommendation.
However,
the
task is riddled with several
ecological and managerial
constraints.
Due
to
geographical
location,
the state is influenced by
ecological constraints like
chronical flood, severe
drought, low pH of soil
and water, high intensity
rainfall in certain areas
as well as inadequacy of
certain climatic factor that
governs fish production
viz.,
low
ambient
temperature during winter
months. Low pH of water
in the state is one of the
prime causes for poor fish production status
because of the low growth rate of fish as well as
occurrence of disease like Epizootic Ulcerative
Syndrome. High intensity of rainfall in the state
creates problems like overflow of water bodies,
top soil loss of embankment and erosion in
addition to adverse impacts on soil and water
quality, transport and communication and
other activities related to fishery management.
Mainstreaming of women in aquaculture may
bring about optimistic blow to the sector. Also,
unavailability of quality fish seed in the right time
of stocking, unavailability of other essential inputs
including fish feed, improper transportation and
market facility particularly in the rural areas,
frequent power failure, unavailability of efficient
crafts and gears, lack of infrastructure for storage,
processing and value-addition, etc. are the major
constraints faced by the fish farmers of the state.
Nevertheless, fish farming holds potential for
boosting the rural economy of the state.
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Women Empowerment through Self-Help
Groups (SHGs): Need for Strengthening in Rural
Areas of Himachal Pradesh, India
JAGRITI: A success story of women self help
groups

Self Help
Group

Introduction
It is estimated that women performs 66% of
the total work; they produce 50% of the food,
but earn 10% of the income and own only 1%
of the property globally (World Bank, 2011).
To quote – Jawahar Lal Nehru: “You
can tell the condition of the nation by looking at
the status of its women”.
In our country also development
of women entrepreneurship is very low,
especially in the rural areas. In this direction
self help groups (SHGs) in Himachal Pradesh
are playing a vital role in enhancing the socioeconomic status of rural women. These SHGs
are not only helping rural women to generate
income but also improving the decision making
capabilities leading to overall empowerment
of the women. These women SHGs are
coming up as a tool for women empowerment
through increase in their family income, skill
upgradation, understanding about the banking
system, increased standard of living, awareness
about their rights, decision making capabilities,
need of education for themselves and to their
children, health education, etc. Most of the
SHGs are coming to the mainstream business
through many product development and
marketing. Some of the major constraints
in the woman entrepreneurship are absence
of definite agenda of life, extra burden of
household works, absence of balance between
family and career obligation, less degree on
financial freedom, no direct ownership on the
property, paradox on entrepreneurial skills,
no awareness or capacities, low risk bearing
capacity, problem to work with male workers,
negligence or lack of self confidence, issues
related to mobility, lack of interaction with
successful entrepreneurs, lack of professional
education, etc. This article describes about one
such community based organization working
for SHGs in H.P.

4

JAGRITI is a community based organisation
working for
the SHGs of poor and
disadvantaged hill women in 22 gram
Panchayat with more than 3500 women
members in the Kullu Valley, Himachal
Pradesh. Some of the major activities of
this organization through these SHGs are
social mobilisation and institution building,
drudgery reduction and time saving
technologies, enterprise management, raising
medicinal plant nurseries and conservation,
vermin composting, etc. The major activities
of JAGRITI include:
(i) 130 Women SHGs formed and
registered with the Bank with total savings
accumulating to over 30 lakhs. Intra group
loans to the tune of Rs. 5,94,800; (ii) 17 SHGs
engaged in production of vermicompost.
Annual production of 1879 quintals, of which
293.3 quintals used by members in their
fields and remaining sold to big farmers and
orchards; (iii) 2486 Hamams (water heating
device) distributed to women members on
cost sharing basis. Members contributed to
the tune of Rs. 853,738 (60%) and 5,69,159
(40%) by the organisation support through
various programmes. A comparative study of
fuelwood consumption in traditional chullah
as against Hamam suggests that to heat 20
liters of water in a traditional chullah takes
roughly 10–12 kg of hard wood and time
taken is 35–40 minutes; whereas, in Hamam
it takes 2 kg of household litter, crop residue
or small twigs to heat 20 litres of water in
15–20 minutes. So, with the use of Hamam
for approximately 130 days in a year during
winter, a household saves 1.5 tons of fuel wood;
(iv) SHG’s members are actively participating
in the Gram Sabha meetings. It has been seen
that the presence of women in large numbers
in village level bodies greatly influenced and
build collective pressure to push decisions in
their interest; (v) JAGRITI has also established
a marketing outlet on Kullu-Manali main road
as “Mountain Bounties”. This is linked to the
women federations and is marketing a range
of products, and has provided income and
empowerment for the local women in the area.
The NGO is actively linking its products with

the Himachal Pradesh Tourism Department
through retail outlets in Shimla and Manali
and many other private shop outlets at
Regional and National levels.
Women entrepreneurship is both
about women’s position in society and about
the role of entrepreneurship in the same
society. Women entrepreneurs faces many
obstacle specifically in marketing their
products that have to be overcome in order
to give them access to the same opportunities
as men. In addition, their capacity building
on the available resources or traditional
knowledge systems need to be strengthened
for marketing their product. This case study
reveals that the SHGs can serve as a democratic
tool for grassroots development for women
through generating their own funds. It is an
effective agent for positive change and a solid
platform for women empowerment. But still
the current socio-economic status of women
is far less than desired in terms of almost all
important indicators of human development.
In such a scenario it has become imperative
for us to find out ways and means as to how
we should implement such laws and policies
so that holistic empowerment of women could
take place in a better spirit. It is therefore,
necessary to make a policy on the women
entrepreneurship issues especially in the rural
areas for the economic development of the
country in a sustained manner.
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Diversified Integrated Farming for
Sustaining Small-Holder Farm Families in
Uttarakhand

I

Fig. 1. Madhavanand Joshi.

n the mountains of Uttarakhand state in
India over 90% of the holdings are > 1
ha and scattered in mostly rainfed tiny
terraces. The marginal farmers find it difficult
to sustain their family (5–6 members) on the
low food production from these marginal farm
lands. Food insecurity due to low rate of return
from traditional agriculture, lack of non-farm
income generating opportunities and growing
need for cash income are the main issues
that come in the way of sustainable farming.
Agricultural
development
programmes
have not met with desired success so far in
addressing these issues and as a result farmers
are losing interest to continue with the nonviable agricultural activities leading to land
abandonment and out-migration in search of
other sources of livelihood. However, contrary
to this general scenario, some examples
have been set by a few farmers integrating
their farm and family resources by the use
of modern technologies and thus not only
meeting food demand of their families but also
earning a good income. One such example of
a progressive farmer is described in this article
and lessons for sustainable farming in these
mountains are drawn.
Shri Madhavanand Joshi: the Pundit of
Farming
Shri Madhavanand Joshi is known to be one of
the most progressive farmers of the region (Fig.
1). Born in 1936 in the Salla Rautela village
(1520 m asl) in Almora district of Uttarakhand
state, he spent his childhood days in the village
and due to poor family background had
schooling up to the fifth standard only. When
became young, he went to a nearby plain city
Ramnagar in search of a job. While staying in
Ramnagar he admired the fertile land of plain
areas, which produces more and generates
good income to the farmers, and thought
could such an economically profitable system
of farming be developed in the mountains.
It was his willingness that he returned to his
village at an age of 28 years and decided to
practise farming but in a different way than
the traditional agriculture. Since climate of
the region is suitable for the cultivation of
a variety of temperate fruits, he decided to
develop an orchard in the small piece of land
(0.5 ha) owned by him. Through a loan of Rs.
2,500 obtained from the state horticulture
department, he planted locally suitable fruit

trees in this land, those produced fruits after
4–5 years and earned some money for Mr.
Joshi. That provided further impetus to the
efforts that he put in to transform conventional
agriculture into a profitable farming system.
His continuous efforts and willingness
resulted in an excellent diversified integrated
model of farming that he developed over the
years in his around 0.5 ha of land (Fig. 2).
On-farm practices of his integrated farming
model include cultivation of fruit trees on
the margins of the agricultural fields, and the
terraced land is utilized for growing a variety
of cereals, pulses, vegetables and spices. While
the practice of tea cultivation is fading away
in the region, he has also planted around 100
bushes of tea in his land and feels proud to offer
tea made out of his own farm. Floriculture is
another on-farm activity that he has recently
started. He has two fishponds, one unit each
of Angora rabbit, mushroom cultivation,
backyard poultry and a good population of
goats and milch cattle as off-farm components
of his diversified integrated farming model.
Beauty of his diversified integrated farming
model lies in the fact that the waste or byproduct of one component supports the other.
For example, paddy husk, which is otherwise
a waste, is utilized for mushroom cultivation.
Cow dung is converted into good quality
compost through vermin-composting and
applied to the soil for enhanced production.
Straw and other agricultural residue is utilized
to feed the goats and milch cattles. Angora
rabbit and hens are fed with the coarse grain
produced in the farm. He sells his farm
produce, after meeting all his family needs,
in the nearby Almora market. Once lived in
extreme poverty he is now able to fetch an
average, substantial annual income through
these diverse and integrated farming practices.
Because of this successful diversification and
integration of different farming practices, he is
now popularly known as “pundit of farming”
among the agriculturist in the region. Today,
Shri Joshi is 78 years old and still working
in his farm actively. Further, he remains
motivated all the time by the awards given to
him time-to-time by government departments
and research and extension institutions for his
excellent economically profitable diversified
integrated farming.
Lesson: A call for farm diversification
The fragile terrain, remoteness, and rainfed
condition do not permit to undertake intensive
agricultural practices in the Uttarakhand
mountains, and this is why agricultural
practices in the region remained traditional in
spite of a huge development and modernization
of agriculture in the country. These traditional
agricultural practices, while helped rural
communities in the past in sustaining their

Fig. 2. Diversified integrated farming model developed
by Shri Madhavanand Joshi. (A) Mushroom cultivation; (B) Rearing Angora rabbits; (C) Poultry; (D) Fish
farming; (E) Animal husbandry; (F) Tea farming; (G)
Vegetable cultivation (open and protected); (H) Horticulture and cultivation of cereal crops.

lives, now become unviable and insufficient to meet
the food requirements of the peasants mainly due to
population increase, aspirations for cash income and
increased climate variability. Today, the situation in
the region is that the traditional agriculture hardly
meets half of the annual grain requirements of the
peasants. To overcome these problems of outmigration
and land abandonment there is, therefore, a need to
develop and implement a farm-based system that
could not only supplement the food requirements
of the peasants but also generate substantial income.
As has been observed in the case of Shri Joshi, farm
diversification could be a potential approach to do
so. In developing diversified integrated farming
model, Shri Joshi was benefited by a collective piece
of land while most of the land holdings in the region
are scattered. However, this would not be seen as a
constraint. Albeit the land holdings are scattered,
most of the households in the region have a significant
amount of land in and around their homesteads.
Owing to the extent of available land in and around
farmer’s homesteads, degree of diversification may
vary but it is not impossible to develop diversified
integrated farming and achieve food self-sufficiency
for family and earn cash for meeting other household
needs. However, technical support along with
motivation from government agencies and R&D
institutions and adequate marketing opportunity are
the two crucial factors in the successful replication of
such integrated farming models.
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Bottle Gourd: Nature’s Bottle Full of
Nutritional and Medicinal Value
bird house gourd, trumpet gourd, calabash
gourd, and white-flowered gourd. The name
“bottle gourd” is especially appropriate because
this is one of the few species from which useful
and lasting containers can be made.

Bottle Gourd

T

raditional systems of medicines have
always played important role in meeting
global healthcare needs. Selecting the
right scientific and systematic approach

Traditional Uses
The phytochemical and therapeutic properties
of bottle gourd are compiled in Table 1. The
bottle gourd fruits are traditionally used for
its cardio protective, cardio tonic and diuretic
properties. The fruits, leaves, oil, and seeds are
edible and used by people as folk medicines
in the treatment of jaundice, diabetes, ulcer,
piles, colitis, insanity, hypertension, congestive
cardiac failure, and skin diseases. The fruit
pulp is used as an emetic, sedative, purgative,
cooling, diuretic, anti-bilious, and pectoral
effects. The flowers are an antidote to poison.

of ascorbic acid. Fruits of the sweet variety
contain carbohydrate, protein, fat, fibers and
mineral contents like calcium, phosphorous.
The other mineral elements reported to be
present include iron, sodium, and iodine; the
fruit also contains retinol.
The fruit contains most of the amino
acids. Bitter fruit contain cucurbitacins B, D,
G, and H, mainly cucurbitacin B. The fruit
is considered a good source of vitamin C,
β-carotene, vitamin B-complex, pectin and
also contain the highest level of choline: a
lipotropic factor (Kumar et al. 2012). Leaves
contain cucurbitacin B and roots cucurbitacins
B, D and E. The bottle gourd seed is a good
source of nutritive agent which contains
vitamins, minerals, amino acids, steroidal
along with saponins and essential fixed oils.
Seed kernels are rich in iron, potassium,
sulfur, and magnesium, and particularly rich
in copper. Bottle gourd thus can be used as
dietary supplement by the poor people also
as it is produced in abundance and one of the
low-priced vegetables in India.

Table 1: Phytochemicals and Therapeutic Properties of Bottle gourd
S. No.

Plant Parts

Phytochemicals

Therapeutic Property

References

1.

Fruit

Flavonoid, vitamins, sterols, proteins, carbohydrates, glycosides and saponins, triterpenoids,
ascorbic acid, Vitamins

Antioxidant, anticancer, antihyperlipidemic, cardioprotective, anthelmintic
activity, hepatoprotective, antiradical
activity, immunomodulatory

Ghule et al. (2009);
Saha et al. (2011)

2.

Seed

Vitamins, minerals, saponin, amino acids, esAntioxidants, antimicrobial activity,
sential fixed oil, carbohydrates, protein, steroids anthelmintic activity

Rahman (2003);
Thube et al. (2009)

3.

Leaf

Cucurbitacins

Antioxidant, antimicrobial activity, antibacterial, antifungal, used in baldness
and headache

Deshpande et al. (2007);
Mohan et al. (2012)

4.

Flower

Extract used as antidote

Kumar et al. (2012)

to biological evaluation of plant products,
based on their use in traditional medicine is
the key to development of new drugs from
plants. One such plant is Lagenaria siceraria
(Molina) Standley (LS). It is commonly known
as Lauki (Hindi) and Bottle Gourd (English)
and belongs to the family Cucurbitaceae. The
plant enjoys the reputation of being one of the
earliest plants to be domesticated on the earth.
The bottle gourd (Fig. 1) probably originated in
Africa and from there it was widely distributed
in pre-Columbian times, perhaps by floating
on the seas. The bottle gourd is thus an ancient
crop, widespread and well used, from warm
parts of the temperate zone throughout the
dry and wet tropics. It also traveled to the New
World. It is the only crop known to have been
cultivated in pre-Columbian times in both the
Old and New World. The dried gourds with
viable seeds have survived in seawater for at
least 200 days. It traveled to India, and evolved
into numerous local varieties, and from there
spread to China, Indonesia, and as far as New
Zealand. Varieties of bottle gourd are known
throughout West Africa, where the bottle
gourd has been grown for containers. Probably
no region has as much diversity and so many
named varieties of bottle gourd as India. Bottle
gourd is a climbing or trailing herb with bottle,
oval or dumbbell shaped fruit. It is also called
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The stem bark and rind of the fruit are diuretic.
The seed is vermifuge. Leaf juice is widely used
for baldness. Bottle gourd juice is an excellent
remedy for heart problems, digestive and
urinary disorders, and in diabetes. Consuming
bottle gourd juice shows its effects in cooling,
calming and easy digestion. Low in calorie and
fat, it is also good for weight loss and reducing
cholesterol levels. Dietary fiber present in
bottle gourd helps in constipation, flatulence,
and even in piles. Topical application of a
mixture of bottle gourd juice and sesame oil on
scalp gives beneficial results in baldness (hair
loss). The juice also shows better effects in the
treatment of insomnia, epilepsy, and other
nervous diseases. Moreover, it helps break up
calculus (stones) in the body. In summer or
hot conditions, bottle gourd juice prevents
excessive loss of sodium and satiates thirst,
gives a cooling effect. Commercially the shell
of well-ripened fruits is very hard and can be
used for many purposes such as bottles, bowls,
musical instruments, etc.
Phytochemicals
Alkaloids, phenols, tannins, flavonoids and
steroidal compounds are known in the genus.
Edible portion of the fruit is a good source of
glucose and fructose. The fruit is a good source
of Vitamin B, amino acids and a fair source

References
Deshpande JR, Mishra MR, Meghre VS, Wadodkar SG &
Dorle AK. 2007. Natural Product Radiance 6 (2): 127–133.
Ghule BV, Ghante MH, Saoji AN & Yeole PG. 2009. Journal
of Ethanopharmacology 124: 333–337.
Kumar A, Pratap S, Sharma NK & Jha KK. 2012. Journal of
Pharmacognosy and Phytochemistry 1(3): 24–31.
Mohan R, Birari R, Karmase A, Jagtap S & Bhutani KK.
2012. Food Chemistry 132: 244–251.
Rahman ASH. 2003. Natural Product Radiance 2(5): 249–
250.
Saha P, Mazumder UK, Haldar PK, Islam A & Suresh Kumar
RB. 2011. International Journal of Pharmaceutical Sciences
and Research 2(6): 1507–1512.
Stephens JM. 2012. Gourd, Bottle – Lagenaria siceraria
(Mol.) Standl. The Institute of Food and Agricultural
Sciences (IFAS): University of Florida, HS602.
Thube S, Tambe R, Patel MF & Patel SD. 2009. In-vitro
anthelmintic activity of seed extract of Lagenaria siceraria
(Molina.) Standley fruit. Journal of Pharmacy Research 2:
1194–1195.

O.P. Arya,1 P.K. Samal1 and A. Pandey2
G.B. Pant Institute of Himalayan
Environment & Development,
1
North-East Unit,
Itanagar, Arunachal Pradesh
E-mail: omey89@gmail.com
HQs,
Kosi-Katarmal, Almora, Uttarakhand
2

ENVIS Newsletter on Himalayan Ecology Vol. 11(1), 2014

Photos credit: Manmohan S. Kanwal

Use of Crop Growth Simulation Models to Predict
Phenology and Development of Crops
Climate change is inevitable and is looming large on the Himalayan region which
will be impacted by the enhancement in rates of climate change. Climate change
will impact hill agriculture adversely for which we need to prepare well in advance
and devise early warning systems and ways for adaptation and mitigation. The
article describes phenology, why we need to study phenology and the recent trends
of using simulation models for predicting crop phenology accurately.

Introduction
Phenology is the
study of periodic
biological
events,
which
traditionally
meant events that occurred
once in a growing season.Phenology refers to
the development, differentiation and initiation
of organs. Plant phenological responses
include vernalization and leaf, root, tiller
development, flowering and seed growth.It
presents a way of measuring rates of growth
and developmental processes, physiological
processes controlling growth and development
and the environment. It is essentially the study
of the dynamics of development with emphasis
on the inherent schedule of events rather than
inter-event processes. Accurate predictions
of crop development patterns will assist farm
managers in growing crops so that the most
critical stages of growth occur during periods
of favourable weather. Phenology enables to
predict the growth stages accurately for the
following reasons: (i) Application of pesticides
at certain growth stages of the crop or the pest;
(ii) Application of fertilizers during flowering
or grain filling will have a greater effect on
grain yield; and (iii) Global changes in climate
due to increasing concentration of CO2 and
other greenhouse gases will require changes in
phenological responses to the environment via
new crop varieties or new crop types in order
to make optimal use of evolving changes in
local climates.
In the Central Himalayan region,
major part of farm land is rain fed, thus
growth of crops occur between episodes of
drought, heat or cold. For optimum yields, it
is necessary that varieties and planting dates
be selected so that stages critically affecting
economic yields can occur during periods of
optimum growing conditions and full use can
be made of these periods.
A crop growth simulation model
is devoted for predicting the timing of crop
growth processes (phenology). Accurate
prediction of the timing of growth stages is
essential for the prediction of physiological
responses under field conditions. Conditions
during each growth stage affect the ability
of the crop to respond to conditions during
later stages. As temperature, moisture,
day length, light and other environmental

factors change through the growing season,
the model must accurately predict when
each growth process will begin and end. It
should be simple enough so that knowledge/
technology can be transferred to any user
who can use the information to solve practical
problems and make decisions. Thus in
agriculture models have been developed for
numerous components of cropping systems
such as specific crops, insects, weeds, diseases
and soil processes. These models are based
on quantitative theories of how physical
and biological processes respond to their
environment and to each other. Some of these
component models have been combined to
larger models of complex cropping system
and they are widely used for predicting impact
of climate change on productivity. The most
popular models that are used for assessing the
impact of climate change on crop productivity
are described below:
1.

Info Crop: It is a generic crop model
which stimulates the effects of weather,
soil, agronomic management (planting,
nitrogen residues and irrigation) and
major pests on crop growth, yield,
soil carbon, nitrogen, water and green
house gas emission. It considers various
processes such as crop growth and
development, soil water, nitrogen and
carbon and crop pest interactions.

2.

Agricultural
Production
Systems
Simulator Model (APSIM): This model
was developed to simulate biophysical
processes in farming systems particularly
as it is related to the economic and
ecological outcomes of management
practices in the face of climate risk. It
is structured around plant, soil and
management modules which include a
diverse range of crops, pastures and trees,
soil processes including water balance,
N & P transformations, soil pH, erosion
and a full range of management controls.
It can provide accurate predictions of
crop production in relation to climate,
genotypes, soil and management factors
while addressing the long-term resource
management issues.

3.

Cropping Systems Simulation Model
(Crop Syst): It is a multi-year, multicrop,
daily time step crop growth simulation
model, developed with emphasis on
friendly user interface and with a link to

GIS software and a weather generator. It’s
objective is to serve as an analytical tool
to study the effect of cropping system
management on crop productivity and
the environment.
4.

Decision Support System for Agrotechnology Transfer (DSSAT): It is a
software package integrating the effects
of soil, crop phenotype, weather and
management options that allows users to
ask “what if ” type questions and simulates
growth, development and yield of a crop
growing on a uniform area of land under
prescribed or simulated management as
well as the changes in soil, water, carbon
and nitrogen that take place under the
cropping system over time.

Thus crop growth simulation models
are very helpful in projecting the future crop
and soil productivity. These models together
with different GCM (General Circulation
Model) predict the future agricultural
practices that can adapt to different climate
change scenarios. These simulation models
provide answers to address “What if ” type
questions, such as what if the climate changes,
different irrigation or fertilizer regimes
are used, different sowing dates are used,
different cultivars are used, etc. However, the
simulation models still lack a complete feed
back structure. Only single aspect can be
investigated. Still these models are very useful
as modelling these single aspects that increases
our knowledge on the aspects of expectations
from climate change, if interpreted carefully
and in the context of the model’s abilities.
They help in elucidating impact of climate
change on agro-ecosystem and what would be
the possible mitigation and adaptation.
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1 Indian Himalayas Climate Adaptation Programme (IHCAP)

Indian Himalayas

Indian Himalayas Climate Adaptation Programme

The Indian Himalayan Region (IHR), with geographical
coverage of over 5.3 lakh kilometre square, extends over 2,500
kilometres in length between the Indus and the Brahmaputra
river systems.
The IHR physiographically, starting from the
foothills in the south (Siwaliks), extends up to Tibetan plateau
in the north (Trans-Himalaya). Three major geographical
entities, the Himadri (Greater Himalaya), Himanchal (Lesser
Himalaya) and the Siwaliks (Outer Himalaya), extending
almost uninterrupted throughout its length, are separated by
major geological fault lines.
The region is responsible for providing water to a
large part of the Indian subcontinent.Many rivers considered
holy like the Ganga and Yamuna flow from the Himalayas.
The importance attached to Himalayas by India can
be gauged from the fact that as a region it is the only one which
has a mission dedicated to it, namely the National Mission for
Sustaining the Himalayan Ecosystem (NMSHE) as part of the
National Action Plan on Climate Change (NAPCC).

Indian Himalayas Climate Adaptation Programme (IHCAP) is
a project under Global Programme Climate Change (GPCC)
of the Swiss Agency for Development and Cooperation (SDC).
In India it is anchored under the Framework of Science and
Technology Agreement of November 2003 between the Swiss
Federal Council and the Government of India and is being
implemented as a bilateral cooperation programme with
Department of Science & Technology.
The IHCAP builds on capacity and knowledge
enhancement related to three pillars:
•
•
•

Scientific and technical knowledge cooperation between Indian and Swiss scientific institutions
Strengthening Institutions for adaptation measures
among vulnerable communities
Mainstreaming adaptation policies for improved action
in the Indian Himalayan Region.

Swiss Agency for Development and Cooperation
IHCAP is a programme of Swiss Agency for Development and
Cooperation Embassy of Switzerland in India
Source:
http://www.ihcap.in/
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Himalayan Climate Change Adaptation Programme (HICAP)

The Hindu Kush Himalayan (HKH)
region is highly dynamic, with many
socioeconomic and environmental
drivers of change at play, including
climate change. The impacts of these
changes challenge the resilience of
natural and human capacities and the
environment. The increased incidence of
extreme weather events and magnitude
of associated natural disasters, believed to
be related to climate change, are exacting
high economic and social costs. The
Himalayan region and the downstream
areas that depend on its water supply
and ecosystem services, including the
Indo-Gangetic plain – ‘the grain basket
of South Asia’ – are particularly vulnerable to these changes.
HICAP is a pioneering collaboration among three
organizations – CICERO, ICIMOD, and GRID-Arendal – aimed
at contributing to enhanced resilience of mountain communities,
particularly women, through improved understanding of
vulnerabilities, opportunities, and potentials for adaptation.
Women in the region have important responsibilities as stewards of
natural and household resources and are therefore well positioned
to contribute to adaptation strategies; but they are more vulnerable
than men to climate change as they face more social, economic,
and political barriers limiting their coping capacity.
HICAP will generate knowledge of climate change
impacts on natural resources, ecosystem services, and the communities depending on them, contributing to policy and practice
for enhanced adaptation.
Seven Interlinked Components
• Climate change scenarios
• Water availability and demand scenarios
• Ecosystem services
• Food security
• Vulnerability and adaptation
• Gender and adaptation
• Communications and outreach

Aims of HICAP
•

•

•

•

To increase understanding of uncertainties influencing climate change scenarios and water availability and
demand projections for parts of major river basins,and
to encourage use of the knowledge thus created;
To enhance capacities to assess, monitor, communicate, prepare for, and undertake actions to respond to
challenges and opportunities from impacts of climate
change and other drivers of change;
To make concrete and actionable proposals on strategies and policies (with particular reference to women
and the poor) for uptake by stakeholders, including
policy makers.
Geographical coverage

Five Sub-basins of Major Himalayan River Systems
Total five sub-basins of major Himalayan river systems have
been recognized: Two sub-basins of the Brahmaputra and one
each of the Indus, Ganges, and Salween-Mekong.
Funds & Support
• The Ministry of Foreign Affairs, Norway
• The Swedish International Development Cooperation
Agency (Sida)

Integrated Centre for International Mountain Development (ICIMOD)
HICAP is supported by the Governments of
Norway and Sweden.
HICAP is jointly implemented by ICIMOD, CICERO, and
Grid-Arendal in collaboration with local partners.
Source:

http://www.icimod.org/hicap/?q=4779
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Himalayan Programme
The Mountain Institute’s programs in Asia started in the mid-1980’s with
the “Heart of the Himalaya” initiative. TMI worked to establish two
mountain areas as protected: the Makalu-Barun National Park in Nepal and
the Qomolangma (Mt. Everest) Nature Preserve in the Tibet Autonomous
Region of China. These achievements could not have been accomplished
without a trusting collaborative relationship between the park managers
and the local communities. These pioneering projects were some of the
earliest iterations of the community-based project design that has since
become the cornerstone of TMI’s programs.

Our Impact
•

Coordinated the establishment and management of Makalu Barun
National Park in Nepal and Qomolangma (Mt. Everest) National
Nature Preserve in the Tibet Autonomous Region of China - combined these two protected areas cover more than 36,000 km2

•

Distributed more than 15,000 metric tons of food to food-scarce
areas of western Nepal in partnership with the United Nations
World Food Programme

•

Have trained more than 16,000 farmers to cultivate and harvest
medicinal and aromatic plants (MAPs) in Nepal as a means to
earn a living

•

Have helped develop more than 400 community forest user groups
in Nepal

•

Have established more than 140 reforestation nurseries in Nepal,
India and the Tibet Autonomous Region of China

•

Have carried out 65 cultural preservation projects with local people in Nepal and the Tibet Autonomous Region of China including
the restoration of Pangboche Monastery, production of the first
Sherpa language dictionary and recovery of the Nixi Black Pottery
tradition

•

Fostered the creation of a Sikkim-based non-profit organization in
India called The Mountain Institute India

10

Community Watershed Co-Management for a Safe Water
Supply
This project ensures clean and safe water supply for Shangri-la Town,
Yunnan, China, by facilitating multi-stakeholder collaboration for
improved reservoir watershed management.

Remote Mountain Area Climate Change Research Initative
This project will develop community surveys and a data analysis
methodology that will increase our understanding of mountain people’s
perceptions, threats, current adaptations, and needs regarding climate
change.

Transboundary Cooperation in Khangchendzonga
The Khangchendzonga area of Nepal and Sikkim (India) is a global
biodiversity hotspot.
The Mountain Institute has coordinated
transboundary, landscape-level conservation efforts in this area.

The Mountain Institute
Conservation | Culture | Community
Source:

http://www.iimidr.ac.in/iimi/index.php/himalayan-outbound-programme
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“Agri-biodiversity –Our Heritage”

My Dear Friends,
Greetings!
At the outset, let me introduce myself to you all - I am hill agriculture, serving the people of this region
for millennia. Over the centuries, with love and devotion of your forefather’s I could thrive through the
miseries of time. The innovative farming practices that your grand-grandfather adopted, and wherein
location specific modifications were brought by successive generations, have made me uniquely diverse.
This you can easily see in crops, landraces, and associated farming practices. Often people say this
diversity in me has not only contributed for food and nutrient security but also in gene pool conservation.
I feel elated hearing this and, in fact, very proudly begin to associate myself with heritage status.
Alas! Everything, however, is not so good now. You will agree, with changing life styles and aspirations
most of you are no more interested to be associated with me. I am really aggrieved to see, the young
people – like you, are keeping a distance from me. Friends, I can’t survive without your love and
affection. My health is deteriorating and surprisingly none of you is concerned about it. This hurts me.
I am told man is the wisest of all. But think whether this neglect of mine is a wise act in your part? Will
this disconnect with me lead you much forward? Let me bring to your kind information that without you
noticing, a large chunk of valuable genetic resources and the knowledge base, associated with me, has
already disappeared. Many others are following the same path. I am really afraid, if this trend continues
you may lose this heritage of yours. And, remember, without my existence your survival will be on stake.
Being associated with you for so long, it is my duty to caution and advise you to kindly look at me.
Your ignorance has made me weak. I vividly remember when kids like you would visit the agriculture
fields along with elders and ask so many questions about me. Deep connect of yours that time made
me strong and I helped you sustain. Those who researched on my potential have proved that the wide
diversity, which I posses, has great potential to adapt and survive through the vagaries of climate change
and other natural calamities. This would, in other words, mean I can support your sustenance even under
worst case scenario. I am willing to adopt to modernity without compromising my core values, so that
even most fashionable of your friends appreciate my qualities.
Hope you have now understood my importance for your existence. It is still not too late provided you
act very fast. I am told, realizing this, G.B. Pant Institute of Himalayan Environment & Development, an
organization mandated for in-depth research and development on issues of Environment & Development
in the Himalaya, has made a beginning towards promoting your association with me. This institute, under
the project called “Kailash Sacred Landscape Conservation and Development Initiative” has planned a
campaign “Agri-biodiversity – Our Heritage” with students. This campaign intends to:
•

Motivate hill students for connecting themselves with hill agriculture.

•

Involve the students in generating information on prevailing diversity within me.

•

Infuse an excitement of association and accomplishment amongst students.

I consider this a great opportunity for you all. Register yourself with this campaign when you meet them,
and see how this small contribution from your side makes a big difference.
I shall remain in touch to learn about your experiences. God bless you.
Affectionately yours
Hill Agriculture
Reproduced from: KSLCDI Newsletter – Sangju (Vol. 1, 2014) with (c) permission from the source with due acknowledgement.

Contact for further details: Dr. R S Rawal (ranbeerrawal4@gmail.com), Dr. Badrish Mehra (badrishm@yahoo.com)
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Books on Sikkim Ecology
National Green Corps – Sikkim

A thorough study of biological diversity of eastern Himalaya
region. The author highlights the medicinal plants with healing
properties in abundance.

Authored by: ENVIS Centre Sikkim
Published by: ENVIS Centre Sikkim | Year: 2012

Coming Events ...
International
1–2 January 2015
“PMES – 2015”

Organized by: IICBE, Malasia
Venue: Kuala Lumpur, Malasyia

10–11 January 2015
“ICEBE–2015”

Impact of Landslide and Erosion Control
Treatment

In the west Sikkim region, the author presents an account of
landslide and erosion records and calamities faced. This book
also covers certain effective control treatments to minimize the
impact of such natural calamitites.
Authored by: C. Lachungpa
Published by: ENVIS Centre Sikkim | Year: 2010

Sikkim – Himalayan Rhododendrons

This book brings forth some spectacular glimpses and ecological
significance of endemic plant “Rhododendron”. The book unfolds
folklore, history, ecology and conservation, uses, cultivation and
propagation and Rhododendron treks in Sikkim-Himalaya.

Authored by: Udai C. Pradhan and Sonam T. Lachungpa
Published by: Primulaceae Books | Year: 1990
ISBN: 81-85423-02-4

Organized by: ICEBE, Dubai
Venue: Dubai, UAE

11–12 January 2015
“SEERE – 15”

Organized by: SEERE, Abu Dhabi
Venue: Abu Dhabi, UAE

24–25 January 2015
“JCESD – 2015”

Organized by: IJESD, Taipai
Venue: Taipai, Taiwan

24–25 January 2015
“BCEE – 2015”

Organized by: IICBE, Bali
Venue: Bali, Indonesia

National
5–6 January 2015
“ISERMAT – 2015”

Mountains of the God: Spiritual Ecology
of Himalayan Region

The monograh covers the impact of Technology and community
development programmes on the people of Sikkim, stressing
careful planning with detailed knowledge of existing natural,
human and cultural resources.
Authored/Edited by: K.S. Gulia
Published by: ISHA Books
ISBN: 81-8205-422-2

Organized by: ISERMAT, Chennai
Venue: Chennai

22–24 January 2015
“ICMCS – 2015”

Organized by: IC-MCS, Kannur
Venue: Kannur, Kerala

4–16 February 2015

“International Conference on Technology
for Sustainable Development”
Organized by: ICTSD, Mumbai
Venue: Mumbai, Maharashtra

9–11 February 2015

Subscribe to ENVIS Newsletter
Are you receiving the printed copy of the ENVIS
Newsletter on Himalayan Ecology but missing
out on the Online version? Sign up on our
website to receive an e-mail announcement
when each issue becomes available online.
This way, you’ll get access to ENVIS
Newsletter on Himalayan Ecology at least two
weeks before the printed copy arrives in the
mail.
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Contributions pertaining to Himalayan
Ecology are welcome. Articles accepted
may be edited for length and clarity.
Articles that appear in ENVIS Newsletter
may be quoted or reproduced without
change, provided the source is duly
acknowledged. Subscription is free on
request. For further information:
http://gbpihedenvis.nic.in/

“5th International Conference on
Climate Change”
Organized by: Times, Gwalior
Venue: Gwalior, Madhya Pradesh.

13–15 March 2015
“BIOTECH 2015”

Organized by: AdvBiotech, Kanpur
Venue: Kanpur, Uttar Pradesh

