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PREFACE

In the Himalayan region, over 70% population resides
in the rural areas and deserves greater attention
for socio-economic development. The livelihood of
rural people in the region is mostly dependent upon
marginal agriculture, horticulture, animal husbandry,
forests, pasture, water and various wild resources. On
a regional scale the farm produce meets only about
half of the food demand of the people, triggering
migration of youth to plains for better livelihood
opportunities leaving women back to bear the brunt
of carrying out almost all household activities. At
this juncture when socio-economic development is
constrained by resource depletion and environmental
degradation in the region, the role of appropriate
technologies using locally available resources, which promote
ecologically sustainable development, becomes indispensable. In
this context, use of

Chir Pine (Pinus roxburghii) needles (Pirul) that is spread over
appx. 16% of total forest area of Uttarakhand, and prone to forest
fire having wide ranging adverse ecological, economic and social
impacts particularly suits for this purpose. The Centre for Socio-
economic Development (CSED) of the GBPNIHE works as an
effective conduit of dissemination and demonstration of various
R&D based best practices emerged out of the Institute R&D among
the rural communities through a Rural Technology Complex (RTC).
This centre is effectively engaged in capacity building of a range
of stakeholders on entrepreneurial skills and self-employment
opportunities on various environment-friendly and income
generating activities (such as protected cultivation, horticulture,
bee keeping, forestry, poultry farming and bio-briquetting from
pine needles etc.), in particular rural women and weaker sections.
In these technologies, use of Pine needles in preparation of
various environment-friendly products holds a special significance
that addresses issues of both socio-economic development and
environmental protection, particularly in the COVID pandemic
times.

This Technical Manual based on the R&D of CSED over the years
presentsthetechniques of making Pirulbased products, particularly
smokeless bio-briquettes and paper that can be used for preparing
various products such as file covers, file folders, envelops, note
pads, marriage cards, carry bags etc. Also, use of Pine tree bark,
needles and cones for making Rakhi, decorative items, and check
dams to control soil erosion has been given with live examples. The
CSED team deserves appreciation for their efforts in bringing out
this booklet for use of a range of stakeholders. | hope the readers
will benefit from this publication of the Institute and send their
feedback to us for further improvement.

R.S. Rawal
Director
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USE OF PINE NEEDLES FOR MAKING

ENVIRONMENT-FRIENDLY PRODUCTS AND AVOIDANCE OF FOREST FIRE
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| INTRODUCTION |

Fire is one of the major causes of forest degradation in India,
and has several adverse ecological, economic and social
impacts. Forest fire (FF) concerns everyone across the country,
and to save the forests efforts are made at various levels both
at Government and civil society. Every year, close to 18,000 FF
incidents occur in India affecting some 1.14 Mha (Bahuguna &
Singh, 2002) with an estimated loss close to Rs. 4,400 million/
yr. However, this estimate does not include a range of intangible
services of forests (Box-1). In the Indian Himalayan region, on
average 3908 FF events occur annually with average burnt area
(1129 km?), and black carbon emission of 431 t/yr (Vadreuv et
al. 2012).

BOX-1
Negative Impacts of Forest Fire

» Loss of vegetation, biodiversity, soil biota, seed bank
etc.

» Loss of medicinal plants, timber, wild edibles and
other NTFPs.

» Loss of wildlife, microhabitats of a range of flora &
fauna.

» Proliferation of weeds (e.g., Lantana and Eupatorium)
and loss of native flora.

» Loss of carbon sink and soil and water conservation
value of forests.

» Increase in air pollution and black carbon.

» Reduced solar radiation, plant photosynthesis and
crop yield.

> Increase in rainwater runoff, soil erosion, triggering of
small landslides and flash floods due to loss of forest
Crown cover.

» Drying up of water sources, water pollution and
reduced aesthetic value of landscape.
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FOREST FIRE IN CHIR PINE
FORESTS OF UTTARAKHAND

In Uttarakhand, Chir Pine (Pinus roxburghii) forests (1000-1800
m asl) spread over appx. 16.4% of total forest area is particularly
prone to FF due to resin-rich leaf litter (Pirul) accumulation
on forest floor during summer, and also sometime in late
winter. This is a hardy species and utilized locally for several
products (Annexure- 1). This early successional fire adapted
species has also expanded into the socio-ecologically valued
Oak forests (Singh et al. 1984) that is dwindling the forest
ecosystem services (Joshi & Negi, 2011). Since the formation
of Uttarakhand in 2000 up to June 2019, a total of 44,518 ha
forest area has been burnt due to FF.

The colossal loss to the forest wealth remains least accounted
in the monetary loss in our GDP (Negi, 2018). For example, in
2016 the forest area burnt in Uttarakhand was reported 4423
ha and the loss was estimated at Rs. 6.6 million as per the rates
of Forest Department, Uttarakhand that was estimated up to
50 billion by others. In the FY 2020-21, Rs. 16 crore has been
allocated for fire fighting in Uttarakhand. In the FF history of
Uttarakhand, 1999 was the worst year that affected about
5085.6 sg. km. (around 22.6%) forest area; out of it about 1225
sg. km. area got severely burnt (Forest Survey of India, 1999).
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AN INNOVATIVE APPROACH
TO USE PINE TREES FOR
ENVIRONMENT-FRIENDLY
PRODUCTS

This Institute at its Rural Technology Complex (RTC)
established a Pine Unit under NMHS Project (Title: A
sustainable approach for livelihood
improvement by integrated natural
resource management in the Central
Himalaya) between 2016-2020.
Products such as file covers, meeting
folders, carry bags, envelops, diary,
wedding cards, note pads and
decorative items etc. were prepared
on pilot scale (total products made
= 7910) from the Pine leaf litter
(Pirul) collected from the nearby
area (Hawalbagh Block; Distt.
Almora) involving women and other
beneficiaries (Box-Il).

These Pirul products were sold
for Rs. 1,23,967.00 to ICAR-
Vivekananda Parvatiya Krishi
Anusandhan  Sansthan  (VPKAS),
District Judge Office, District Forest
and Horticulture office, Integrated
Livelihood Support Programme (ILSP)-AJIVIKA in Almora,
Governor House Ladakh, G.B. Pant University of Agriculture
and Technology, Pantnagar, and also used by our Institute
and MOoEF&CC and were widely appreciated by various
stakeholders including MoEF&CC. Also, tree parts of Pine
such as cone, bark, leaves were used for making decorative
items, artificial ornaments and check dams in forests for
soil and water conservation. We popularized it both as
an employment and income generating activity and more
importantly reducing the likelihood of FF in the project area
(Annex. 11).

The technology of preparing these items is given in this
TECHNICAL MANUAL for wider use by other stakeholders.
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Material (Pirul, cotton, starch, soda, 17.00 File cover in the local market costs

chemicals, water, electricity etc. 25.00 Rs. 15-20. The Pirul items are readily
bio-degradable

Manpower 8.00

Material (as above) 20.00 2500 It is suitable to be used for seminar /

Manpower 5.00 ’ workshop kits etc.

Material (Pirul, Mould, Water) 1.25 409 Biobriquettees were sold @ Rs. 8-10

Manpower 4.75 /- making a benefit of Rs. 2-4/Unit.
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PRODUCTION OF HANDMADE
PAPER AT PINE PROCESSING
UNIT USING PIRUL

k8

Chir Pine needles (Pirul) is utilized for preparation of handmade
paper and various finished products at the RTC of the Institute.
Material used in handmade paper is: Chir pine needle, cotton,
Sodium Hydroxide (caustic soda), starch powder and sizing

_chemicals. The process of making pulp and paper is given

below. Also, the cost.considerations are given in Tables 1-2:

Step 1: Freshly fallen dried Pine needles (Pirul) is collected from
the Pine forests and cleaned-off for wood pieces, weeds etc.
and cut into small fine pieces by loading into a Rag Chopper
Machine. &

Step 2: The fine pieces of Pine needles thus obtained are
grinded in the Hammering Machine which makes this material
further finer, smaller and flexible.

Step 3: This hammered material is now cooked in a Digester
(40 kg capacity at RTC) with 10% of Caustic Soda for 4.5 hours
at 100°C under high pressure that removes the lignin from pine
needles.

Step 4: Cooked material i§'washed with tap water 2-3 times
repeatedly. s

Step 5: Pulping process is done in a Beater where cooked
material is run for 4-5 hours. Cotton (~15%), starch (~10-12%)
and sizing chemicals (Alkyl Ketene Dimer, @ 2%) are added to
pulp to enhance the properties of paper. Sometimes, bleaching
of pulp is also done to enhance the quality of products by
soaking into a mixture of NaOH and H,0, (4% of total material).

Step 6: This pulp is now spread over large trays (Auto vat, using
inlet frames) to prepare paper sheets.

Step 7: Paper sheets thus prepared are put in a Hydraulic Press
to remove water by squeezing and the sheets are dried in the
sun.

Step 8: Dry sheets are smoothed and straightened into
Calendaring Machine and cut to desired size to make final
products. '

Step 9: Making file covers, carry bags etc. then require‘cloth,
eyelets and finally printing the brand name on these products
for ready to be sold.
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USE OF PINE NEEDLES FOR MAKING
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VARIOUS STEPS IN PREPARATION OF HANDMADE PAPER FROM
DRIED PINE LEAVES (PIRUL)
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aifeter 1: 30 fbett iz ot ufaai A
BITST Tl DI cToTd

) Al (e <Ts @l ufcrll, T,

W UTSe, hIked Arsl, o ufd. 1368.00
T I A1)

9) A9 wIRh 1625.00
¥) fastell o @ud 80.00
B e (+3+9) 3073.00
IATfed BRI @1 e & dean 90.00
U YR Y &1 AT darTd 2413
(60x80 ¥ )

afersr 2: sxafafda fUrsa seer 3
o ffies 3cel & 3dKed derd

31) | 17.00
P (T ) W9 5 8.00
JTHNR)

@l AT 25.00

) | 20.00
HIET Bleer

q) 99 5| 5.00
(A% SPR)

@ AT 25.00

31) AT 20.00
B I (T4 A1S9) | 9) A 5H 5.00

@l ART 25.00

TABLE 1: PROCESSING COST OF 30 KG
PINE NEEDLE TO MAKE PAPER

(a) Material (Pine needle, cotton, starch
powder, caustic soda, sizing chemicals 1368.00

etc.)

(b) Manpower 1625.00
(c) Electricity consumption 80.00
Total investment (a+b+c) 3073.00
No. of paper sheets produced 90.00

Estimated cost of a single paper sheet

(60x80 cm) 34.13

TABLE 2: PRODUCTION COST OF
VARIOUS PRODUCTS MADE OUT OF
HANDMADE PIRUL PAPER

' it a. Material 17.00
F.|e(Stan o b. Manpower | 8.00
size)
Total 25.00
I a. Material 20.00
eeting oler Ty, Manpower | 5.00
(standard size)
Total 25.00
a. Material 20.00
Carrybag (A4 'y Manpower | 5.00
size)
Total 25.00
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PROPERTIES OF HANDMADE PAPER

The composition and properties tests of handmade paper
were conducted by National Handmade Paper Institute,
Jaipur in 2019 (Table 3). Composition of handmade paper
(Test Methods IS: 1060 (Part-1): 1960) was determined as:
Holo-Cellulose 68.23%, Total lignin 26.5%, Moisture 7.65%
and Ash 2.06%. The paper obtained is environment-friendly
and rapidly bio-degradable. However, there are certain
drawbacks which are observed during the processing. The
paper is not conveniently writable and do not have water
resistance. However, water resistance problem can be fixed
by adding sizing chemical (Alkyl Ketene Dimer, @2%). Pine
needle contains high lignin which results into high bleaching
chemical demand. Thus, instead of bleaching, Pine needle
can be utilized for production of unbleached craft paper,
filler, packing cases and paper board to make this venture
cost-effective.

TABLE 3: PHYSICO-CHEMICAL
PROPERTIES OF HANDMADE PAPER

YR goi (UTH /
if ) 533.33 498.28
g 72 7.50
TH (%) 7.65 6.52
(S e 1335 5.45
(THTA.GH? / TTH)
TS sST

. 0.71
@ am) | °%°
Dferor () 063 0.6685
TG (%) 7.62 5.61

1. Basis welght | 533 33 498.28
(gm/m?)

2. pH 7.2 7.50

3. Moisture (%) | 7.65 6.52
Tear Index

4. T e 13.35 5.45
Burst Index

5. (Pami/gm) | ©65 0.71

6. Caliper (mm) | 0.63 0.6685

7. Ash (%) 7.62 5.61
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PROCESS OF MAKING BIO-BRI-
QUETTES FROM PINE TREE
LEAF LITTER (PIRUL)
G

Briquetting is a process of converting low bulk density mass
(dry pine needles) into high density and energy concentrated
fuel bio-briquettes.

Step 1: Dry Pine needles (Pirul) are collected from the
forests during summer (April-June) and air dried for 3-5
days for removing moisture.

Step2: The Pirul now undergoes the carbonization process
by putting 10 kg dried Pirul in a pit (1.5.m x1m x 1m) with
arrangement of a tin sheet to cover the pit. Size of the pit
can be increased or reduced depending upon the quantity
of Pirul.

Step 3: After loading the dry Pine needles into the pit, fire is
ignited in the pit and spread uniformly across the Pirul and
the pit is quickly covered with the tin sheet tightly by sealing
the air passages with soil and left for burning for 1-2 hour
(depending upon quantity of Pirul). Thus, in the absence
of air (anaerobic condition) it burns slowly and about 30%
carbonized char (by weight of Pirul) is obtained (i.e., 10 kg
Pirul will produce 3 kg char).

Step 4: Now the carbonized char is taken out from the pit
after it cools down and the char is mixed with sieved soil
(clay as a binding material) by adding water in the ratio of
8 (char): 2 (clay). The material is mixed well to ensure that
every particle of char is coated with binder.

Step 5: The charcoal mixture is made into bio-briquettes
using a specially designed iron mould. The mixture of char
and soil is tightly filled into the mould by hammering it on a
hard surface to form compact and uniform size briquettes.

11
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PROCESS OF BIO-BRIQUETTE PREPARATION FROM CHIR
PINE DRY LEAVES (PIRUL)

dis @ I3 ufcadt ([UweT) R IRI-fode IR &l
&1 ARig faaRor

1. S o foed @1 dUE

2. U Tl A AR I el e

3. fO%a @ sargdly Refd # STefrr ok S e | @ <
4. gB R 48 &7 B g

5. % IR®IA B ST 8 R g o Maprer

6. TRDIA DI Bl DI TR ¥ BT

7. YN SUE g &7 WIE IR SHH Bl

8. IRBIA SR Mg B MU U & SR AT

9. IRPIA AR Mg B MR U & AR fAerr
10. ARDIA IR AT B U STAGR AT

11. fasror a1 die & Wi § Srer

12. fA810T 9 R Y WA BT Glell BT

13, TIR 9147 fidcy @ @M T F9qd a8 (H¥) W @

1. Collection of Pirul from forest
2. Creating a Crater and Pouring the Pirul into it

3. Burning of Pirul in anaerobic condition and covering it with
tin sheet

4. After some time removing the tin sheet

5. Scooping out Pirul charcoal when it cool down

6. Filtering the charcoal with the help of a sieve

7. Collecting and filtering available soil nearby

8. Measuring charcoal and soil according to prescribed ratio 11. Pour the mixture into the mold
9. Mixing charcoal and soil according to the prescribed ratio 12. Empty the mold filled with the mixture
10. Kneading the charcoal and soil by adding water 13. Put the prepared bio briquettes on the surface for drying
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USE OF PINE NEEDLES FOR MAKING
ENVIRONMENT-FRIENDLY PRODUCTS AND AVOIDANCE OF FOREST FIRE
STEPS IN PREPARATION OF DAMAGE CAUSED TO FORESTS

BIO-BRIQUETTES FROM CHIR DUE TO FIRE
PINE LEAF LITTER (PIRUL)

ds & Al ([Usa) F aRi-fee
IR B B AT

39T A SOrdAl Bl 3T gHATA

TR % AR A B S & B A () TS

Raw material (Pirul) collection from Chir Pine forests during summer

T mamign

Drying of Pirul
&)

Carbonization (converting Pirul into charcoal) by burning
it in anaerobic condition

AR AT

Mixing charcoal with clay for binding the
charcoal

Sr-fded R BT

Bio-briquettes preparation using a
perforated iron mould

sun-drying bio-briquettes for STl @Y AT gRT Yiifaa uiel ufea Svel o wuRky &) qqarE
ready to l;s:r;c:’;:ousehold Forest fire devastates wealth of the forests including the new

regenerating plants

Ae @ ol @ 9 qE-fasea @ g @ teE @ foay Sugw wu 9 gwdAre A S gar @

Pine needle made bio-briquettes can be suitably used in the kitchen for cooking meals
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ECONOMIC ANALYSIS OF
BIO-BRIQUETTING

The average weight of Chir Pine needles collected by a hill
woman at a time is about 30 kg. Thus, economic analysis of
bio-briquettes has been done on the basis of 30 kg Pirul
biomass. The carbonization of 30 kg Pirul yields 7.2 kg charcoal,
which is sufficient to make 36 bio-briquettes. Total time taken
in preparation of one batch of bio-briquettes (36) is 4.3 hours.
The production cost of 36 bio-briquettes is Rs. 195. Thus it gives
a net profit of Rs.165.00 (Tables 4 & 5).

TABLE 4: TIME TAKEN IN PREPARATION
OF ONE BATCH OF BIO-BRIQUETTES
(USING 30 KG PINE NEEDLES)

Collection of pine needles (Pirul) 1.0
Loading in Carbonizer pit 0.08
Carbonization and cooling 1.5
Unloading 0.25
Brigquette formation 1.5
Total time taken 4.3

TABLE 5: ECONOMIC ANALYSIS OF
BIO-BRIQUETTE PREPARATION

a. Collection of one head load of Pine needle

(30kg) 5

b. Labour cost in preparation of bio- briquettes 150

c. Total investment (a+b) 195

d. Total bio-briquettes (36) prepared & sold in 360
nearby town (@ Rs. 10/- unit)

Net profit (d-c) 165




USE OF PINE NEEDLES FOR MAKING

ENVIRONMENT-FRIENDLY PRODUCTS AND AVOIDANCE OF FOREST FIRE

HI 7 Y 2019 H £ IM S IcYC BR sSRgad 4=, 718 faeel!
# A% A (Quadion $1-7348) &1 IUANT R dRI-facH
BT IR0 IR GWE FRAAT | TRI—{IbeH B G UHH DI
Q&I DI AT PR D [o1Q U b Sl BT Wl fbar T g8
fidhe & Id Ific o 99 Reifd 3§99 A3 3 gl Sarer #
ST dTel Y B AIGCT 8 | U SRi-fide 3 ofic? urt Sarer
12—15 fA¥C &1 FHI oIl B IR T 15 8¢ & oy 89 SHoll
Uo7 Sl 8, 9 Bic URAR &g Ud IR &I 9o gbH & forg
T 8 | -l B IRDIA e H AT DART A 2500
el DAl / Toam (TIferT 6) & | BTellis aIgex & WU # W Bl
ST B el TRI—fAde BT HAR) HH, dI5ex & w4 § g &
STANT ¥ 97 dqR-fadcd @ o H 1t BT &, ofd e
JIRA SUCRIAT 3R ARTA Bl HH Bl & ol &9 Bl forehell
el 31 9IS} & WU H TR BT B | IR-fdde B gari fed
U9 ® BT ¥ 3R 3UPI NG B STANT T H SdRp b w7 H
foar e & S el @1 gfg e 2 | 9 gt 3T B W W @

STaRT BT BIeT 81 hrar |

qIfABT 6: TRN-TBCH B Ael BT [GLETqT

oI €
ol 25.6 7348 f=m.
&R %) P
5 ORIy €
el 38.5 7348 faom.
! Frfer
5 ORI €
e ( 60.3 7348 faom.
&I %) Priw
oYy €
Rer 1 1.1 7348 foom.
EINE el P
AHA HARI A (TP -
TR & MR W fhal | 2500 - ”'21031570
DA / fopu) o
qISerod, ggsioi 3R 0.62% TY e
R V ¥R 6.77% TTR 3R | fageryor
%) 0.031% TH s

The proximate analysis test of bio-briquettes was carried
out in 2019 at Shri Ram Institute for Industrial Research,
New Delhi using standard methods (ASTM D-7348).
Water boiling test was carried out to compare the cooking
efficiency of bio-briquettes. It measured the time taken
for each set of briquettes to boil equal volume of water in
similar condition. A bio-briquette takes 12-15 minutes to
boil 3 liters of water and produces fuel energy for about
1.5 hours, which is enough to cook a one time meal of
small family. Estimated fixed calorific value in Pine needle
charcoal briquette is 2500 Kcal/kg (Table 6). Although the
calorific value of bio-briquette using starch as binder is
higher than bio-briquettes made of using clay as binder but
we have used clay as binder due to its easy availability and
to reduce the cost. The bio-briquette is smokeless and the
ash is used as fertilizer in kitchen garden that boosts the
growth of plants.

TABLE 6: PROXIMATE ANALYSIS OF
BIO-BRIQUETTE SAMPLE

ASTM D
H 0,
Total moisture (% by 256 7348 guide-
mass) ;
lines
ASTM D
3 0,
Volatile Matter (% by 385 7348 guide-
mass) .
lines
ASTM D
0,
Ash Content (3% by 60.3 7348 guide-
mass) ;
lines
ASTM D
H 0,
Fixed Carbon (% by 11 7348 guide-
mass) .
lines
Gross Calorific Value IS: 1350
(Kcal/kg on dry weight | 2500 Part -II,
basis) 2017
. 0.62% N, Standard
::tlrc;\gu‘i"(';;ydr°ge" & | 677%H2and | Analytical
FATHr e 0.031% S Methods
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ADOPTION OF PINE NEEDLE BASED
BIO-BRIQUETTE TECHNOLOGY BY
VILLAGE PEOPLE

We are popularizing the Pine needle-based bio-briquette
technology across a variety of stakeholders including
rural people (particularly women), Govt. Depts., NGOs
and others. We impart trainings and live demonstrations
both at the RTC and in the villages. At the RTC, till date
total 42 such trainings have been conducted on bio-
briquette preparation from Chir-Pine needles in which 625
people (202 male and 423 females) were trained. In 2020
two such trainings were conducted in Kaneli-Bisra and
Kujyari-Dilkote villages of Jyoli village cluster in Hawalbagh
block of Almora in which 30 people (23 female and 7 male)
were trained. Three of them from Bisra village made over
1000 bio-briquettes and also sold 100 bio-briquettes earning
Rs. 1000 in winter season. Village people are using these
bio-briquettes for cooking meals, warming houses etc. In our
Institute campus people are using them. In 2020-21 alone
we demonstrated this technology to 32 Govt. Depts./NGOs/
individuals across the region and also trained two women
Master Trainers of Katarmal village and sold these 2976
bio-briquettes worth Rs. 27,660. This activity has great
potential as it is an environment-friendly alternative of fuel
wood that does not generates smoke hence not so harmful
for people using them in their well ventilated houses. Pirul
collected by women is made to these bio-briquettesin leisure
time and store them for subsequent use. It also reduces
pressure on forests for firewood and likelihood of forest fire
and work load on women to go to distant forests to collect
wood hence also contributes to biodiversity conservation.
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USE OF PINE NEEDLES
AND OTHER TREE PARTS
FOR MAKING RAKHI AND

DECORATIVE ITEMS

Toreduce theimpact of forest fire, conservation of biodiversity and
to provide an alternative livelihood option and entrepreneurship
development through green business Pine needles, cone and bark
can be used for making various items such as Rakhi, decorative
items, broom, etc. We trained some women in Jyoli village cluster
(Hawalbagh block, Almora) in 2020-22 and the initiative was
successful as the women made very beautiful Rakhis before the
Raksha Bandhan festival. About 575 Rakhis were made during
the training workshops by the trainees using Pine needles (Pirul),
cone and bark. Before Raksha Bandhan festival Rakhis were
sold in the nearby market for Rs. 5700/-. Staff of the GBPNIHE
purchased these Rakhis for Raksha Bandhan festival. Some of the
Rakhis were gifted by these women to our brave soldiers Kumaun
Regimental Centre, Ranikhet.

Decorative items are very popular in our society. People apply
various types of decorative items in their homes, shops, large
establishments, offices and many other places. There is a huge
market for these decorative items and now a day’s availability of
these items on online platform makes it a profitable business.
Keeping the value of decorative items and their increasing
demand, rural people can be befitted by developing their skills
on making decorative items and to build entrepreneurship. Pine
needles, cones are almost waste material and have hazardous
property in terms of the forest fire these can be used for making
different kind of decorative items such as flower pots, wall
hangings, artificial jewellery, pen stand, baskets, costers etc.
Unemployed youth and other people could have an alternative
livelihood option by adopting such practice to uplift their
economic wealth. An initiative has been taken by GBPNIHE on this
direction and various decorative items have been made by using
Pine needles, bark and cones.
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USE OF PINE NEEDLES IN
MAKING CHECK DAMS FOR SOIL
AND WATER CONSERVATION

In the Uttarakhand, soil erosion from the fragile hill slopes
under the influence of high intensity monsoon rainfall is a
big problem that incurs heavy environmental cost. It not
only washes away the fertile top soil but also depletes the
water sources and siltation of water bodies down slope. To
address this issue the Forest Dept. of Uttarakhand devised a
Pine needle (Pirul) based check dam technology (Chandran
& Rawat, 2009). This technology uses the Pirul, which is
an inflammable fuel for igniting forest fires. It decomposes
slowly and forms a thick layer preventing germination
of seeds of other species. They are also slippery causing
difficulty for easy passage of domestic and wild animals and
villagers on hilly paths. Pirul is used for making check dams
by packing the dry needles tightly onto woven coir nets
and rolled into logs of appropriate length and then plugged
on to eroding streams and gullies and reinforced with
cuttings of easy-to-sprout vegetation. These Pine needle
check dams have advantages like slowing down the flow
of water in the streams resulting in reduction in damage
downstream and ground water recharge, trapping of soil
and seeds of vegetation and facilitating their germination
within the gullies, revival of surrounding vegetation due to
soil moisture storage etc. This check dam is cost-efficient
and environmentally-friendly compared to traditional stone
check dams and gabion structures. The average cost of
installation of an average check dam of 2-3 m length and
50 cm diameter varied from Rs. 300- 1200 depending on
the availability of pine needles at site
and the difficulty of terrain. This activity
has a potential to create employment for
villagers, especially women and providing
solve to reduce the likelihood of forest
fire. We replicated this technology in Jyoli
village (Distt. Almora) and found it effective
in accumulation and trapping of soil being
eroded from the hill slopes and increase
in the water yield of a water source on
the channel that we utilized to irrigate the
adjacent plantation. The ten such Check
Dams made by us measuring 15 m?volume,
harvested 1177 ton soil, that eroded from
the upslope of the micro catchment during
2021 rainy season.
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ESTIMATION OF ENVIRONMENTAL COST OF LOSS DUE TO FOREST
FIRE

It is a fact that forest fire causes numerous loss to the forest wealth, which is yet to be valued fully. The standard methods to estimate
the environmental cost of FF are yet to be developed under a CAMPA (MoEF&CC) Project funded to our Institute involving an ecological
economist. A preliminary attempt has been made to account for direct and indirect cost estimation by collecting data from unburnt
(control) and burnt patches of Pine forests in selected localities around Kosi (Almora) in June-July, 2020due to Covid lockdown situation.
The plant diversity loss was estimated by counting the number of tree, shrub and herb species growing across the burnt and unburnt
Pine forests. In the unburnt forests 3 tree, 8 shrub and 10 herb species were found, and in the burnt forests shrubs species were absent
and only 7 herb species were found (Table 8). Most of these shrubs and herbs species are either wild edibles and has ethnobotanical
uses in traditional healthcare system such as Rubus ellipticus Pyracantha crenulata, Berberis spp., Discorea spp., Solanum spp. etc. but
they are not sold in market thus could not be given monetary value. In the unburnt Pine forests seedlings (16200/ha) and saplings (4200/

ha) were in abundance, but the burnt forests were devoid of tree seedlings/saplings. Loss of grass fodder due to FF was computed 2.2
T/ha (valued at Rs. 2190 /ha). This leads to compositional changes in the forests (Rikhari & Palni, 1999).
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BOX- 111
GBPNIHE CAMPUS PRODUCES 54 TON PINE NEEDLES PER YEAR

The quantity of Pirul production in the forests of Institute Campus (June 2020) was estimated placing 25 quadrates (Pine tree
density = 610 trees/ha and total 5856 Pine trees in the Institute Campus under Pine forest i.e., 9.6 ha). Each mature tree of
Pine produced about 4.6 kg Pirul /tree that convert to ~ 27 ton/yr. As about 50% of all Pine leaves had not fallen on the forest
floor this year due to rains in summer it is assumed that the quantity of Pirul should be twice as much as we estimated (an
estimate based on RS technique on the forests of Uttarakhand estimated Pirul production @ 12.4 Kg/tree, and considering a
loss factor of 0.3 this leaves Pirul production at 8.7 Kg/tree (Kala & Subbarao, 2017).Thus, Pirul production from the GBPNIHE
Campus can be best put to ~ 54 ton per annum (at 100% collection) that is sufficient to produce the various products (file
covers, folders, carry bags, envelops etc.) for our office use and also to meet the demand of Govt. offices locally at District
HQs Almora. Also, bio-briquettes can be also used in GBPNIHE campus.

Assuming each of our Institute / Regional Centers, faculty, Researchers and office staff uses 10,000 file covers, file folders,
carry bags / year (@50 file covers/yr) and to buy them from market appx. Rs. 1.50 lakh spent annually (@ Rs. 15 / file cover)
and the surplus can be sold locally and thus we can run the Pine Unit sustainably. In this endeavor, support from MoEF&CC
would be crucial by advising State / Central Govt. offices to purchase these environment-friendly products.
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TABLE 8: AN ASSESSMENT OF ECONOMIC LOSS DUE TO FOREST FIRE IN PINE FORESTS OF

KOSI-ALMORA

: (1) Rs. 336 - 3000
10 6 (as per Uttarakhand Forest Dept. rates)
2420 0
146x10° 73x10°
16200 0
4200 0
2-9 072 2910.0 720.0 (@ Rs. 1/kg of green weight as per
local rates)

Many of these species (e.g., Crataegus crenulata, Rubus
6 (Shrubs) 0 ellipticus, Berberis sp., etc.) are edible and have medicinal
6 (Herbs) 4 value and used locally for various uses but they are not sold

in the market hence monetary value could not be assigned.
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ANNEXURE -1

MULTIPLE USES OF PINE TREES
PROMOTEITS EXISTENCE?

Chir Pine is one of the most important tree species in

India covering an area of 8900 km?, and has its roots

in folklore and mythology. It forms a straight cylindrical
bole, and among the most important timber trees in
forestry plantations. Though, the Chir Pine was growing

in the Himalayas since time immemorial, its mass-scale
regeneration was promoted for resin tapping in the British
period (Rawat, 1991). Its non-palatability, drought tolerance,
fast growth and early-successional nature promotes its
preponderance in the inhospitable areas where other
broadleaf species such as Oak (Quercus spp.) does not
grow (Singh and Singh, 1992). Pine trees are also important
as a source of valuable resin extracted from its bole. India
ranks 6" among the top ten resin producing countries

of the world (Coppen and Hone, 1995). In Uttarakhand
about 7-8 Mg resin is collected every year costing @ Rs.
6000-7000 per 100 kg. Resin yields an essential oil on
distillation, turpentine, and non-volatile rosin which is

used in pharmaceutical preparations, perfume industry,
disinfectants, insecticides, denaturants, and in adhesives,
paper, rubber, soap, cosmetics, paint, varnish, rubber and
polish industries. Resin is used by local people for medicare
against boils, swellings and cramps, and mature bole is used
as torchwood. The seed is edible and produces edible oil.
The thick and soft bark is easily carvable to make useful
decorative items. Pine cones are also used as decorative
items, and leaves are extensively used to make brooms,
thatching roofs and making moisture repellent cattle-bed
and FYM. In spite of all these utilities, Pine forests are
accused for voracious use of soil water leading to drying up
of streams and springs and suppressing plant diversity in the
forests (Joshi and Negi, 2011).
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FUTURE PROSPECTS
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The foregoing document briefly describes that the Pine Unit
established at RTC of GBPNIHE has proved useful to utilize the
abundantly available bio-resource (Pirul, which is otherwise a
menace to the forest wealth of the region) can be continued
utilizing for making various eco-friendly products that otherwise
remains unutilized and proves a menace to the forest wealth,
biodiversity and local ecology as it is inflammable and prone
to FF every year during summer (Semwal and Mehta, 1996).
Govt. of Uttarakhand has already made a policy to use the
Pine needles (Pirul) (Power generation through Pine leaves
and other biomass policy, 2018; www.forest.uk.gov.in/Pine
needle based biomass briquetting). We have also tried to
establish that this activity can be continued utilizing the Pirul
available in the Institute campus (~54 t/year that is sufficient
for making 1,27,000 file covers or alternatively to make similar
quantity of bio-briquettes) that will also greatly reduce the
likelihood of forest fire (FF) hazard in the Institute premises.
In 2020-22 we prepared 11,060 items from Pine needles (e.g.,
file covers, file folders, carry bags, bio-briquettes, etc.), and
earned Rs. 2,27,900 through sale to Governor House, Ladakh,
G.B. Pant University of Agriculture & Technology, Pantnagar,
Forest, Horticulture & Tourism Depts. of Govt. of Uttarakhand
etc. This activity has been particularly rewarding in terms of
avoiding FF in the vicinity of villages in the NMHS Project area
(Hawalbagh Block, Distt. Almora), employment generation and
environmental awareness among rural people, particularly
women, and appreciated at various levels of stakeholders
including MoEF&CC. These environment-friendly products
are much in demand in various Govt. offices locally and with
the advisory of MoEF&CC to Central Govt./State Govt. offices
these products can be purchased by them for office use. In this
endeavor although conventional cost: benefit of this activity
may not be beneficial initially but it will be rewarding in terms
of reducing the likelihood of FF in the nearby Pine forests and
within the Institute Campus/nearby villages thus avoiding
the loss to forest wealth and biodiversity and contributing
to environmental conservation. Also, it will serve as a
demonstration/dissemination Unit for a range of stakeholders
within the region.
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