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Module ~ 2

TS

PART — | : FOREST UTILIZATION

1. Wood Science & Technology 1-6

2. Timber Transportation & Storage 7-10
3. Timber Defects 11-14
4, Wood Properties 15-21
5. Wood Seasoning 22-26
6. Wood Preservation 27-31
7. Modified Timber 32-35
8. Non-Timber Forest Produces (NTFP) 36-48
9. Ethnobotany 49 -51
10. Uses of Wood 53-54

PART — Il : FOREST MENSURATION
1. Forestry Mensuration : Introduction 55-57
2. Diameter & Girth Measurement 58 - 65
3. Height Measurement 66 — 75
4. Stem Forms 76 -81
5. Volume Measurement 82-90
6. Weight and Biomass 91-94
7. Age Calculation 95-97
8. Tree’s Growth determination 98 - 102
9. Forest Inventory 103 -109
10. Point Sampling 110-114
11.  Yield Table 115-117
12. Remote Sensing : Introduction 118-119
13.  Aerial Photography 120-126
14. GPS&FIS 127 -128
PART — Il : FOREST MANAGEMENT
1. Introduction 129-133
2. Forest organization 134 -139
3. Sustainable yield 140 - 141
4. Rotation 142 - 147
5. Increment 148 - 151
6. Growing stock, Age class, Normal Forest 152 - 157
7. Working Plan 158 - 164
8. Community forest Management (JFM) 165 - 169
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PrREVIOUS YEAR
- QUESTIONS

SYLLABUS ~N

&  Forest Management : ® Objective, Principles, and techniques; ¢ Concept of Sustained Yield (its
principle, scope, and limitation); © Rotation, its types, and steps for reducing rotation age; © Normal
Forest; ® Growing Stock; @ Stand Structure and dynamics; @ Forest cover monitoring. Joint Forest
Management (JFM) : & Formation of Village Forest Committees, Joint Forest Participatory
Management. Forest Working Plan : & Forest Planning, Evaluation, and monitoring tools and
approaches for integrated planning; © Multipurpose development of forest resources and forest
industries development; ® Working Plans and Working Schemes, their role in nature conservation,
bio-diversity, and other dimensions; ® Preparation and control. Divisional Working Plans, Annual Plan
of operations.

@  Forest Mensuration : ¢ Methods of measuring — diameter, girth, height and volume of trees; ¢
Form-factor; € volume estimation of stand, current annual increment; mean annual increment, ¢ Degree level +
Sampling methods, and sample plots.  Yield calculation; yield and stand tables. Remote Sensing : ¢ > PYQ Based
Forest cover monitoring through remote sensing, © Geographic Information Systems for management (In short)
and modelling.

@  Forest Resources and Utilization : Environmentally sound forest harvesting practices; logging and
extraction techniques and principles, transportation systems, storage and sale. Anatomical structure
of wood, defects and abnormalities of wood, timber identification general principles. Need and
importance of wood seasoning and preservation; general principles of seasoning, air and kiln
seasoning, solar dehumidification, steam heated and electrical kilns. Composite wood — adhesives -
manufacture, properties, uses, plywood manufacture-properties, uses, fibre boards-manufacture
properties, uses; particle boards manufacture; properties, uses. Present status of composite wood
industry in India and future expansion plans. Non-Timber Forest Products (NTFPs) — definition and

scope; gums, resins, oleoresins, fibres, oil seeds nuts, rubber, canes, bamboos, medicinal plants,

charcoal, lac and shellac, Katha and Bidi leaves, collection; processing and disposal. Pulp paper and )

Rayon.
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Forest Management

1. is defined as the practical (b) Age of a tree till death 12. National Working Plan Code is to
application of the scientific, (c) Exploitation of age of a tree be followed by all the States and
technical and economic principles (d) None of the above the Union Territories. The Code is
of forestry [Assam PSC (RFO) 2014] 7. The planned number of years applicable for [Assam PSC (RFO)
(a) Forest Economics between the formation or 2013]

(b) Forest management regeneration of a crop and its final (a) Reserved forests
(c) Forest utilization felling is known as [Assam PSC Ass. (b) Proposed reserve forests
(d) Allthe above Soil Conservation Officer (ASCO) (c) Private forests

2.  Forests are divided into 2021] (d) All categories of forests
compartments and blocks for (a) Rotation 13. Working Plan is a document to
proper management and working. (b) Runderal [Assam PSC (RFO) 2014]

Which of the following statements (c) Regolith (a) Manage the forests
is correct? [Assam PSC (RFO) 2013] (d) Regeneration area (b) Classify the forests
(a) Compartments are divided out | g Rotation is adopted in (c) Give age of forest crop
of blocks with boundary pillars industrial plantation for supply of (d) None of the above
in a forest raw material [Assam PSC Soil | 14. In forest, the standard color given
(b) Blocks are the largest units in a Conservation Ranger (SCR) 2021] for the regeneration status
forest  with  well-defined (a) Physical excellent (80-100%) is [Assam PSC
boundaries, (b) Silvicultural Ass. Soil Conservation Officer (ASCO)
(c) Sub-compartments are the (c) Technical 2021]
smallest units in a forest (d) Financial (a) Green
(d) Both (B) and (C) 9. Thetotal increment up to the given (b) Red

3.  Whois the head of forest division? age divided by that age is called (c) Black
[Assam PSC Ass. Soil Conservation [Assam PSC Ass. Soil Conservation (d) Yellow
Officer (ASCO) 2021] Officer (ASCO) 2021] 15. The smallest unit of Working Plan
(a) Ranger (a) MAI is [Assam PSC Ass. Soil Conservation
(b) DFO (b) CAl Officer (ASCO) 2021]

(c) CF (c) PAI (a) Block
(d) WPO (d) Al of the above (b) Working circle

4.  Which is the Smallest Functional (c) Felling series
Territorial Unit of administration (d) Compartment
of forest administration / | 10- DoesWorking Plan dealonlywith | ¢ \pip of the following is the main
department? [Assam PSC  (RFO) future  plan for  scientific aim of Working Plan? [Assam PSC
2021] exploitation of mature trees in a Ass. Soil Conservation Officer (ASCO)
(a) Beat forest area? [Assam PSC (ACF) 2012] 2021]

(b) Range (a) Yes (a) Sustained yield
(c) Circle (b) No (b) Progressive yield
(d) Block (c) Notatall (c) Regular yield

5. Annual felling areas are otherwise (d) Partly yes. (d) All of the above
called as [Assam PSC Ass. Soil | 11. Asperthe National Working Plan | 15 A Written Scheme of
Conservation Officer (ASCO) 2021] Code [Assam PSC (RFO) 2013] Management aiming at continuity
(a) Working circle (a) The working plan is approved of policy, controlling the treatment
(b) Working area by the ministry of MOEF of a forest is called [Assam PSC
(c) Beat (b) The working plan is written for (RFO) 2021]

(d) Coupe alarger area (a) ForestAct

6. Rotation means [Assam PSC (ACF) (c) The working plan s written for (b) Forest Policy
2012] a smaller area (c) Working Plan
(a) Life span of a tree (d) All of the above (d) Working Circle

il
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18.

The smallest permanent Working
Plan Unit of management is
[Assam PSC (RFO) 2021]

(a) Block

(b) Compartment

(c) annual coupe

(d) periodic block

Joint Forest Management (JFM

19.

JFM stands for [Assam PSC (RFO)
2014]

(a) Joint forest management

(b) Join fire management

(c) Joint forestry management
(d) Joint fodder management

20. Joint Forest Management was first

21.

implemented at [Assam PSC Ass. Soil
Conservation Officer (ASCO) 2021]
(a) Jabalpur

(b) Ayyalur

(c) Arabari

(d) Jhansi

Joint Forest Management (JFM)
was started in [Assam PSC Soil
Conservation Ranger (SCR) 2021]

(a) West Bengal

(b) Tripura

(c) Himachal Pradesh

(d) Mizoram

Forest Mensuration

22.

23.

24.

How is the age of a tree estimated?
[Assam PSC (ACF) 2012]

(a) Height

(b) Diameter

(c) Girth

(d) Annualring

Abney's level is used for [Assam PSC
(ACF) 2012]

(a) Yield calculation

(b) Girth measurement

(c) Height measurement

(d) Diameter measurement

Quarter girth formula is used for
[Assam PSC (ACF) 2012]

(a) Volume Calculation

(b) Girth Measurement

(c) Height Measurement

(d) Diameter measurement

25.

26.

27.

28.

29.

30.

DBH of a tree is measured at the
height of [Assam PSC (ACF) 2012]
(a) 1.31m

(b) 1.37m

(c) 1.47m

(d) 1.57m

Mensuration deals with the [Assam
PSC (ACF) 2012]

(a) Calculation of volume

(b) Length/girth

(c) Height

(d) All of the above

Is yield table a table where only
growth data of tree species is
available? [Assam PSC (ACF) 2012]
(a) Yes

(b) No

(c) Notatall

(d) Partly yes

We can measure the volume of a
piece of log by applying [Assam PSC
(RFO) 2013]

(a) Avogadro's number

(b) Quarter girth formula

(c) Yield table

(d) None of the above

Breast Height (BH) is a standard
height universally accepted for
measurement of girth, diameter
and basal area of a standard tree.
The accepted Breast Height (BH) in
India is [Assam PSC (RFO) 2013]

(a) 1.3m

(b) 1.5m

(c) 1.37m

(d) 1.32m

The growth of trees with annual
rings can be determined by: the
following methods. Which of the
following statement is correct?
[Assam PSC (RFO) 2013]

(@) Stump analysis gives only
diameter increment and height
used, to

height

(b) Stem analysis s
determine diameter,
and volume increment

(c) Increment

borings give

diameter increment and
volume increment

(d) All of the above

31.

32.

33.

34.

35.

36.

37.

Stump analysis is done by [Assam
PSC (RFO) 2013]

(a) Counting annual rings:

(b) Measuring dbh

(c) Measuring seedling height

(d) None of the above

The diameter of a standing tree is
measured at B.H. the accepted B.H.
is [Assam PSC (RFO) 2014]

(a) 1.3m

(b) 1.32m

(c) 1.33m

(d) 1.37m

Qurter girth formula is used to
calculate [Assam PSC (RFO) 2014]
(a) Volume of a standing tree

(b) Volume of a piece of wood

(c) Volume of alog

(d) None of the above

One can measure the height of a
tree by using the [Assam PSC (RFO)
2014]

(a) Albney’s level

(b) Theodolite

(c) Telescope

(d) Barometer

Quarter girth formula is used for

[Assam PSC (RFO) 2014]

(a) Measuring the volume of a log

(b) Measuring the density of
wood

(c) Measuring the basal are of
tree

(d) All of the above

Age of a tree can be calculated by

[Assam PSC (RFO) 2014]

(a) Measuring the girth at breast
height

(b) Measuring the height of the
tree

(c) Counting the number of rings

(d) Counting the
branches

number of

Stem analysis is done is assess
[Assam PSC (RFO) 2014]

(a) Diseases of tree crop

(b) Quality of bark tree

(c) Quality of wood

(d) Quality of leaves
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INTRODUCTION

Forest utilization refers to the process of harvesting, conversion, transportation, and disposal of forest
produce. It also includes the marketing and manufacturing of various commodities derived from forests™
The systematic utilization of wood is central to forestry, as it ensures that forest resources are converted into

usable forms while minimizing wastage and environmental damage.

Historically, the utilization of timber has
evolved in response to changing demands,
technological advances, and conservation

policies.

[E®] HISTORICAL BACKGROUND

Upto 1860s

During this period, forest clearing was

AN DN Y D'Ql

common, and timber extraction was largely

unorganized. Merchants paid only a nominal
fee for cutting, and extraction was confined to valuable species such as Teak (Tectona grandis), Sal (Shorea

robusta), Sandalwood (Santalum album), and Rosewood (Dalbergia latifolia).

e Tools : Simple axes were the primary implements, leading to high timber wastage.

e Purpose : Timber was mainly used for fuel and construction.
From 1860s to 2" World War

With the establishment of forest departments in various princely states and provinces, forest management
gradually became systematic. During this period, the demand for timber increased significantly, particularly
due to the rapid expansion of the railways where large quantities of sleepers were required, as well as for
domestic construction purposes. At the same time, technological advancements in forest engineering made it

possible to carry out logging operations in areas that had earlier remained inaccessible.

The introduction of modern tools and improved methods enhanced efficiency in timber extraction. This
trend was further accelerated during the two World Wars, when the demand and price of timber rose sharply.
As timber became more expensive, industries and policymakers began exploring the use of alternative raw

materials to reduce production costs and ensure a steady supply for industrial applications.
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Post Independence Period

After independence, India faced an acute shortage of timber due to rising demand and limited supply. The
escalating prices of wood made it necessary for the Government of India to emphasize efficiency in harvesting
and conversion, with a strong focus on reducing wastage. On the recommendations of Dr. A. Huber and Mr. A.
Koroleff, a specialized Logging Branch was established at the Forest Research Institute (FRI), Dehradun in
1957 to promote research and training in modern logging practices. Soon after, in 1958-59, a Logging Training
Centre was set up at Batote in Jammu and Kashmir under the guidance of H.G. Winkelmann, aimed at

imparting practical skills to foresters in advanced tools and mechanized logging operations.
%3 IMPLEMENTS USED IN FELLING & CONVERSION

The process of felling and conversion of timber relies on a wide range of tools and implements, each designed

for specific functions.

B Axes : It consists of two parts - A metal head and a wooden handle.

o Head:2.5to 3 kg weight metallic body with an eye or hole in it and 25 to 30 cm long™™" Curved Cutting

edge. Curved edge helps prevent the shooting of splinters™ " during cutting

o Wooden handle : India = Round (Advantages — Easily replaced on the spot, Disadvantage — liable to

slide around the eye); Europe + America = Oval shape.
— Length =70to 120 cm (Standard length = 90 cm)

o  Uses:Felling”, Trimming, Splitting”" and Grubbing of timber™"

B>  Bill hook : often used for felling bamboo™", Small poles™, Clearing and
chopping of brush growth underneath.

B Saws : Most usual implements for felling and conversion.

Types of Saw — (a) Crosscut Saw, (b) Bow saw™" or one man saw"’, (c) Pruning saw, (d) Band saw (Power

saw, having Endless blade™), (e) Jigsaw (Scroll saw).

Power saw Band saw

© Hornbill Classes © +9178802-71423 @& Hornbillclasses.com



TIMBER TRANSPORTATION
2 & STORAGE

bW TIMBER TRANSPORTATION
» TYPES
Based on the Distance of transportation

o Minor or Off -road transport : for a short distance
o Major transportation : for long-distance

Medium of transportation

o Land transport, i.e., by road
o Water transport, i.e., by river, canals or coastal routes

o Owverhead transportation, i.e., By ropeway, chopper
» CHOICE OF METHODS OF TRANSPORTATION

e Cost of transportation and labour requirements
o Damages or losses to the products during this
e Volume of timber available in Local area + Size of Market & Sawmill

e Topography + Available transportation facilities, i.e., Land, Water, Air

TRANSPORTATION by LAND

e Human-powered transport is generally used in hilly or difficult terrain for small to medium-sized timber
over short distances. Although this method is costlier due to high labour input, it causes the least damage
to the wood as well as to the forest floor.

e Animal-assisted : Mules, Elephants, Camels, etc.

e Bullock carts

e Dragging
e Rolling
e Sliding

e Motorized methods : Trucks and Trackers

TRANSPORTATION by WATER

The oldest and cheapest mode of transportation, particularly in the Forest area. Widely practiced in the Himalayan

region, Peninsular India, Eastern & Western Ghats.

Types : (1) Floating, (2) Rafting and Boom, and (3) Wet slide



