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SECTION A: Consists of Part I & Part II carrying a total of fifty (50) marks
PART I (30 Marks)

All questions are compulsory and each question carries one (1) mark. In the answer booklet, please clearly write down the question number and your answer choice along with the answer.

1. Social Forestry day was declared in Bhutan on June 2nd coinciding with the coronation day of His Majesty the fourth King of Bhutan in the year
a. 1984
b. 1985 
c. 1986
d. 1987
2 One of the following liquid cannot float on the water

a. Honey

b. Kerosene

c. Mustard oil

d. Soya oil

3 Tsuga dumosa (D. Don) Henry ecologically behaves in the environmental condition as
a. Shade intolerant species
b. Medium shade tolerant species
c. Shade tolerant species
d. Highly shade tolerant species
4 Forest Micro sites are most commonly known as
a. Moss, litter and mineral soils 
b. Fallen trees and Nurse Logs 
c. Bryophyte covered boulders 
d. All of the above
5 An interaction in population ecology, whereby members of the same species compete for limited resources are called;
a. Extra specific competition
b. Inter specific competition
c. Intra specific competition
d. All of the above
6 Arceuthobium minutissimum is a very common disease for
a. Pinus Roxburgii
b. Pinus Botanica
c. Pinus wallachiana
d. All of the above 
7 Abies densa dominates at the altitude between 3100m- 4100m forming dominant cohort approching upper timber line forest is a;
a. Small seeded with long dispersal distance
b. Medium seeded with medium dispersal distance
c. Large seeded with short dispersal distance
d. Medium to large seeded with medium to short dispersal distance
8 Community Forest has evolved dynamically in Bhutan over the years meeting the multiple objectives of the rural communities in the country. Currently the total number of Community Forest in the country now reached to; 
a. 556 making 2.2% of the total forest area
b. 556 making 2.3% of the total forest area
c. 556 making 2.4% of the total forest area
d. 556 making 2.5% of the total forest area
9 Research and Development Center Yusipang has the National Mandates to coordinate Forestry Research in the country and as have regional mandates to coordinates RNR research in Forestry, Agriculture and Livestock. The center was Instituted in the year
a. 1994
b. 1995
c. 1996
d. 1997
10 The scientific name for red panda is
a. Grus nigricollis
b. Corrus corax
c. Sus salvanius
d. Ailurus fulgens
11 Pinus wallachiana was supposedly known to have colonized the abandoned and fallow land after the inaction of Forest Act of 1969. The colonization patter is called;
a. Primary succession
b. Regeneration succession
c. Secondary succession 
d. Inhibition  
12 The total number of Operational Forest Management Units (FMU) in the country;
a. 16, making 5% of the total forest area 
b. 17, making 5% of the total forest area
c. 18, making 5% of the total forest area
d. 19, making 5% of the total forest area 
13 In Forest Management Units, natural regeneration is directly correlated to the size of the opening for conifer tree species. The recommended silvicultural system for shade tolerant species is
a. Single tree system
b. Slit cut system
c. Clear cut system
d. None of the above
14 Which of the oak species is widely used for the production of Shitake mushroom in the country
a. Quercus semecarpifolia
b. Quercus griffithii 

c. Querrcus lanata
d. All of the above
15 In SPSS program, histogram is used to display data separated into groups or bins. The most common use of histograms is to display

a. Diameter distribution 
b. Height distribution
c. Normality test
d. All of the above
16 Wide range die-back of Abies densa in Bhutan is associated to;
a. Old age stand
b. Extreme cold winters
c. Desiccation
d. All of the above
17 Box- whisker plots are commonly used to show the minimum, maximum, median and lower and upper quartiles for a particular group of data sets. The caps at the end of each box indicates
a. Outliers 

b. Extreme values
c. All of the above 
d. None of the above
18 According to the Forest and Nature Conservation Act of Bhutan 1995; No permit shall be issued to fell and take timber
a. Within 500 feet uphill and 300 feet down hill of a motorable road except forest road
b. Within 200 feet of the bank or edges of any river, streams, water course or water source
c. On any place where the slope is greater than 45 degrees unless authorized under management plans 
d. None of the above
19 Bhutan is party to several international treaties and agreement. The key ones are 
a. United Nation Conservation on Biological Diversity (UNCCD)
b. United Nation Framework Convention on Climate Change (UNFCCC)
c. SARRC Development Goals (SDG)
d. All of the above
20 The frame work for the National Forest Policy consist of the underlying principles on which the policy is based on long terms goals and major policy objectives and specific statement to enable various aspects of forest production, use and management. One of the main features of the National Forest policy 2011 includes
a. Address Human Wild life Conflicts
b. Preservation of Biological Diversity
c. Emphasis on poverty reduction
d. All of the above
21 Department of Forest (DoF) was first established in 1952 and in 1971 the first forestry school was established in Kalikhola in Southern Bhutan and later moved to Taba in
a. 1975
b. 1976
c. 1977
d. 1978
22 This kind of plantation by planting ornamental and flowering plants species for aesthetic value and also for providing shades and wind breaks are called
a. Normal Plantation
b. Avenue Plantation
c. Community forestry plantation
d. Industrial plantation
23 In Bhutan, realizing the need to link the protected areas and sanctuaries, Department of Forest and Park Services (DoFPS) on approval and recommendation from the higher authority has declared biological corridors in 1999 as a gift to the world. The total percent declared is
a. 8% 
b. 9%
c. 10%
d. 12%
24 In National Forest Policy 2011, there are several principles considered while framing the National Forest Policy.  These are
a. Equity and Justice in terms of access, optimal utilization, conservation of forest resources and its ecosystem services
b. Contribution of forest products and services for poverty reduction through integrated approach
c. Application of good science and indigenous knowledge through integrated research and development in all aspect of forest planning and management
d. All of the above

25 The study of fruit trees is called
a. Horticulturist
b. Frutologist
c. Pomologist
d. Agriculturist
26 The most uniform silvicultural system recommended for protected area and sanctuaries is
a. Single tree selection system
b. Patch cut selection system 
c. Slit cut selection system
d. Group selection system
27 Variation in living things is the

a. Differences among different group
b. Similarities among individuals belonging to the same group

c. Differences among individuals belonging to the same group

d. Similarities among individuals belonging to the different group

28 An apple undergoes changes and accordingly the taste also changes from sour when unripe to sweet on ripening. The changes occurring is

a. Taste change

b. Colour change

c. Physical change

d. Chemical change 
29 A tree with a diameter at breast height (DBH) of 50 cm and a height of 25 m has a basal area of:
a. 1963.5 cm2
b. 2001.5 cm2
c. 1970.3 cm2
d. None of the above

30 A successional change, usually from an existing climax community, leading to a less diverse and less structurally complex community is called;
a. Retrogressive succession

b. Allogenic succession

c. Progressive succession
d. All of the above
PART II (20 Marks)

Answer all questions, each question carries five (5) marks. Marks will be awarded on the knowledge of the subject, clarity and preciseness of your response.

1. Defined silviculture and types of silvicultural system. Which silvicultural system is widely used in FMUs in Bhutan and why?
2. In an ecosystem, why Tiger conservation is given more importance in the country, beside other important predator? 
3. How would you understand artificial regeneration and natural regeneration? If you are a forest manager, which one would you give due importance and why?
4. Is forest fire unhealthy in chirpine dominated ecosystem? Or forest fire should be used as management tool for chirpine ecosystem dynamics? Please discuss
SECTION B (50 Marks)
From the given case studies, choose either one and attempt all questions. Each question carries marks as specified alongside the questions.

CASE STUDY I:  Mixed conifer Hemlock (Tsuga dumosa) forest management
Hemlock dominates the mixed conifer belt on rather moist sites between 2600 and 3300 meters above sea level.  Hemlock dominated forests frequently occur on northern aspects as well as on sites with better soil moisture regimes.  Hemlock is often mixed with spruce (Picea spinulosa) on drier sites and ridges, with blue pine (Pinus wallichiana) on drier and disturbed sites, with oak (Quercus semecarpifolia) on dry sites and with yew (Taxus baccata) on rich and moist sites.  Towards the upper reaches of its distribution, hemlock frequently occurs together with fir.

The understory of hemlock forests can be dominated by bamboos (Arundinaria racemosa, Yushania microphylla, Thamnocalamus spathiflorus on warm sites, Borinda grossa on moist, rich sites).  Frequently, rhododendrons form the understory and in many cases hemlock forests have a sub-canopy of small trees and shrubs (Acer sp., Enkianthus deflexus, etc.).

Hemlock is a very small-seeded species and therefore its regeneration niches are limited.  Hemlock counteracts limited regeneration opportunities with heavy seed rains.  Germinant experience large losses due to mortality in their first year.  Successful hemlock regeneration depends on adequate moisture supply for germinant and seedlings, since seeds are very small and seedlings are prone to desiccation.  Therefore hemlock regeneration is mostly restricted to micro sites providing continuous moisture supply, such as well decayed nurse logs and moss pads.

Hemlock is a shade tolerant species, which can regenerate in small gaps with limited direct sunlight.  It usually cannot successfully regenerate under bamboo due to strong shading, unless the bamboo is browsed by livestock or wildlife.  Hemlock maintains sapling banks only in small gaps experiencing ambient light conditions.
Q1. Water discharged from the critical watershed is known to be more than the water actually discharged from the glacial lakes. If you are a forest manager, what would you recommend with such mixed conifer forest? (10 marks)
Q2. With the onset of climate change, mixed conifer forests are known to be vulnerable to climate change. What will you recommend for future of mixed conifer forest with climate change? (10 marks)
Q3. In managing mixed conifer forest, what silviculture system would you apply for sustainable management? (10 marks)
Q4. If the hemlock forest is dominated by bamboo under storey, do you think that grazing is other management tool recommended to encourage hemlock regeneration? Explain how and why (10 marks)

Q5. Write 3 ecological behavior of hemlock in mixed conifer forest? (10 Marks)
CASE STUDY II:  Forest resources of the Bhutan Himalayas
Bhutan is located in the midst of humid east Himalaya and stretches from 100 m a.s.l. in the southern foothills to over 7000 m a.s.l. in the northern high Himalayas within a short distance of about 150 km north-south. Thus harbors different forest types for various utilizations.

One of the most abundant resources is considered as blue pine (Pinus wallichiana) distributed along the inner mid-altitude temperate dry valleys covering an area of 800.24 km2 (LCMP, 2010). They appeared as transitional forest between human use landscape and natural mixed conifer forest. On the other hand, Broad-leaved forest encompasses a total land area of 16889.56 km2 (43.99 %) harboring the most diverse life forms and serves as an important head water sources. However these forests are the most heavily influenced by human intervention. Therefore, special attention should be given to these forests for sustainable management.

Q 1. How will you manage the forest resources to meet the timber demands of the fast developing towns in the country considering water as one of the most critical resources to be protected? Using your silvicultural knowledge and watershed concepts, please explain your plans for the sustainable management of the different forest types. (15 Marks)

Q 2. How many Pinus species are found in Bhutan? Give scientific names of the Pinus species and give three (3) ecological characteristics of any pine species (10 Marks)
Q. 3. Many people consider snowcapped mountains as the water tower of the downstream dwellers. Do you agree with this statement? Which forest types do you think can be utilized intensively avoiding degradation of the water sources? (10 Marks)

Q. 4. Prior to 2008, community forests were established in the open and degraded areas with the objective to rehabilitate the land. However, recently community forests are established in the natural forest and manage by the communities. Is this approach sustainable? Please elaborate and explain? (15 Marks)
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