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IFoS Forestry Optional PYQs [ 2000-2024] 
1A/3: CLIMATIC FACTORS 

Question Portion Year Marks 

Role of light in obtaining high-quality timber, explain. 1A/3 2009 10 

Regulation of solar radiation gives a powerful tool to the 
forester, justify. 

1A/3 2017 10 

How can a forest with shade bearer and light demander tree 
species be managed under a uniform shelterwood system? 

1A/3 2015 10 

Explain the importance of soil and air temperature on the 
growth of forest trees. 

1A/3 2014 10 

Can climate change change the period of phenology? Share 
with examples. 

1A/3 2018 10 

Frost resistance in trees depends on the internal and external 
factors, explain. 

1A/3 2020 8 

Explain the term hardening off. What are the internal factors 
affecting forest resistance? 

1A/3 2015 10 

How snow affects the forest vegetation? 1A/3 2012 5 

Briefly discuss the low temperature injuries in forest trees. 1A/3 2004 5 

Describe the effect of low temperature on plant growth. 1A/3 2009 10 

Explain the importance of snow in the regeneration of Cedrus 
deodara. 

1A/3 2014 5 
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Question 1: Role of light in obtaining high-quality timber, 
explain. [2009, 10 marks] 

HINTS: 

Sub-parts: Introduction, Light and Tree Growth, Timber Quality Enhancement, 
Light Increment, Management Applications, Conclusion 

From Acads Notes: 

• CGPS framework (Chlorophyll, Growth/germination, 
Photosynthesis/Photoperiodicity, Stomata/stratification) can be directly 
used 

• Light increment definition and application directly available 
• LBS classification for species management can be incorporated 
• Solar radiation as powerful tool concept directly mentioned 

MODEL ANSWER: [300 words] 

Introduction: Light plays a crucial role in timber production by influencing tree 
growth, wood formation, and overall timber quality through various physiological 
processes and silvicultural applications. 

Light and Tree Growth Processes: 

1. Photosynthesis Enhancement: Light powers photosynthesis, enabling 
trees to synthesize glucose from CO₂ and water, providing energy for wood 
formation and biomass accumulation. 

2. Chlorophyll Synthesis: Adequate light ensures proper chlorophyll 
formation, preventing etiolation and maintaining healthy green foliage for 
efficient photosynthetic activity. 

3. Growth Stimulation: Intense light boosts plant growth by increasing 
transpiration and water absorption, stimulating root system development 
and overall tree vigor. 

4. Stem Form Development: Proper light conditions promote straight stem 
growth and reduce branching, resulting in clear bole formation essential for 
quality timber. 

5. Wood Density Improvement: Light availability influences cell wall 
thickness and wood density, affecting timber strength and commercial 
value. 

Timber Quality Enhancement: 
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1. Clear Wood Formation: Adequate light promotes natural pruning and 
reduces knot formation, producing clear wood with higher commercial 
value. 

2. Uniform Growth Rings: Consistent light availability ensures uniform annual 
ring formation, improving timber stability and reducing warping tendency. 

3. Reduced Reaction Wood: Proper light prevents eccentric growth and 
reaction wood formation, maintaining timber quality and processing 
characteristics. 

4. Diameter Growth: Light exposure enhances cambial activity, promoting 
diameter increment and producing marketable timber sizes. 

Light Increment Application: 

 

1. Strategic Canopy Opening: Creating heavy openings in mature crops 
towards rotation end results in rapid volume increment through light 
stimulus. 

2. Silvicultural Control: Light regulation through thinning, canopy clearing, 
and selective harvesting optimizes timber production and quality. 

3. Species Management: Understanding light requirements of demanders, 
bearers, and shade tolerant species enables appropriate management 
strategies. 

Conclusion: Light serves as a fundamental factor in timber production, and its 
strategic management through silvicultural operations provides foresters with 
powerful tools for enhancing both timber quality and quantity. 

 

Question 2: Regulation of solar radiation gives a powerful 
tool to the forester, justify. [2017, 10 marks] 
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HINTS: 

Sub-parts: Introduction, Solar Radiation Control Methods, Physiological Effects, 
Species Management, Practical Applications, Conclusion 

From Acads Notes: 

• Solar radiation control through operations (thinning, canopy clearing) 
directly mentioned 

• CGPS framework effects can be directly used 
• Light increment concept directly available 
• LBS classification for species-specific management 

MODEL ANSWER: [300 words] 

Introduction: Solar radiation regulation through silvicultural operations provides 
foresters with a powerful management tool for controlling tree growth, species 
composition, regeneration, and overall forest productivity. 

Methods of Solar Radiation Control: 

1. Thinning Operations: Selective removal of trees increases light 
penetration to understory, stimulating growth of remaining trees and 
promoting regeneration. 

2. Canopy Clearing: Strategic opening of forest canopy allows controlled 
light entry for desired species establishment and growth enhancement. 

3. Selective Harvesting: Targeted tree removal creates light conditions 
favorable for specific species requirements and management objectives. 

4. Pruning Activities: Branch removal improves light penetration and 
distribution within forest stands. 

5. Shelterwood Systems: Gradual canopy removal provides progressive light 
increase suitable for shade-tolerant species establishment. 

Physiological Effects and Benefits: 

1. Photosynthesis Optimization: Controlled light levels ensure maximum 
photosynthetic efficiency, enhancing tree growth and biomass production. 

2. Growth Stimulation: Light increment results in rapid volume growth, 
increased transpiration, and enhanced water absorption capabilities. 

3. Chlorophyll Maintenance: Adequate light prevents etiolation and 
maintains healthy foliage for sustained photosynthetic activity. 

4. Stomatal Regulation: Light controls stomatal opening and closing, 
regulating transpiration and water uptake processes. 
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5. Phenological Control: Light manipulation influences flowering, fruiting, 
and photoperiodicity responses in forest trees. 

Species-Specific Management Applications: 

1. Light Demander Promotion: Increased light favors establishment of 
species like Pinus, Shorea robusta, and Tectona grandis requiring high light 
intensity. 

2. Shade Bearer Management: Moderate light conditions support species 
like Deodar, Toona ciliata, and Quercus species. 

3. Stratification Control: Light regulation creates vertical forest structure with 
appropriate species at different canopy levels. 

4. Regeneration Enhancement: Controlled light creates favorable conditions 
for natural regeneration of desired species. 

Conclusion: Solar radiation regulation serves as a fundamental silvicultural tool, 
enabling foresters to manipulate forest growth, species composition, and 
productivity through strategic light management techniques. 

 

Question 3: How can a forest with shade bearer and light 
demander tree species be managed under a uniform 
shelterwood system? [2015, 10 marks] 

HINTS: 

Sub-parts: Introduction, Uniform Shelterwood System, Light Demander 
Management, Shade Bearer Management, Implementation Strategy, Conclusion 

From Acads Notes: 

• LBS classification with specific species examples can be directly used 
• Light increment concept for management timing 
• Stratification concept for vertical arrangement 
• CGPS effects for understanding species responses 

MODEL ANSWER: [300 words] 

Introduction: Uniform shelterwood system involves gradual removal of mature 
forest canopy in successive stages, creating controlled light conditions suitable for 
managing both shade bearer and light demander species in mixed forests. 
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Understanding Species Light Requirements: 

1. Light Demanders: Species like Pinus wallichiana, Shorea robusta, Tectona 
grandis, and Dalbergia sissoo require high light intensity for optimal growth 
and establishment. 

2. Shade Bearers: Species like Deodar (Cedrus deodara), Toona ciliata, Picea 
smithiana, and Quercus species tolerate moderate light conditions. 

3. Growth Responses: Light demanders show rapid response to increased 
light availability, while shade bearers adapt gradually to changing light 
conditions. 

Phased Management Strategy: 

Preparatory Stage (20-30% removal): 

1. Selective Thinning: Remove inferior trees while maintaining moderate 
canopy cover suitable for shade bearer regeneration. 

2. Gradual Light Increase: Create small openings allowing limited light 
penetration without shocking shade-tolerant species. 

3. Soil Preparation: Understory disturbance prepares seedbed for both 
species types. 

Seeding Stage (40-50% removal): 

1. Intermediate Light Levels: Provide sufficient light for shade bearer 
establishment while preparing conditions for light demanders. 

2. Natural Regeneration: Allow natural seeding of both species types under 
partial shade conditions. 

3. Supplementary Planting: Introduce desired species mix based on site 
conditions and management objectives. 

Removal Stage (70-90% removal): 

1. Light Demander Promotion: Increased light availability favors rapid 
growth of light-demanding species. 

2. Shade Bearer Protection: Maintain some overstory protection for shade-
tolerant species during transition. 

3. Progressive Opening: Gradual canopy removal prevents shock to 
established shade bearers. 

Implementation Considerations: 

1. Spatial Distribution: Create mosaic pattern of light conditions 
accommodating both species types. 
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2. Timing: Coordinate removal stages with species-specific establishment 
requirements and seasonal patterns. 

3. Species Positioning: Utilize natural stratification with light demanders in 
canopy and shade bearers in understory. 

Conclusion: Uniform shelterwood system successfully manages mixed forests by 
providing temporal and spatial light gradients suitable for both shade bearer and 
light demander species establishment and growth. 

 

Question 4: Explain the importance of soil and air 
temperature on the growth of forest trees. [2014, 10 
marks] 

HINTS: 

Sub-parts: Introduction, Air Temperature Effects, Soil Temperature Effects, 
Physiological Processes, Species Adaptation, Conclusion 

From Acads Notes: 

• Air temperature effects (photosynthesis at 30°C, respiration at 40°C) 
directly available 

• Soil temperature importance for water absorption and microorganisms 
directly mentioned 

• Net photosynthesis diagram concept can be referenced 
• Frost effects can be incorporated 

MODEL ANSWER: [300 words] 

Introduction: Temperature, both air and soil, serves as a critical environmental 
factor controlling physiological processes, metabolic activities, and overall growth 
patterns in forest trees. 

Air Temperature Effects on Tree Growth: 

Physiological Process Regulation: 

1. Photosynthesis Optimization: Air temperature around 30°C provides 
optimal conditions for photosynthetic activity, maximizing carbohydrate 
production and energy synthesis. 
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2. Respiration Rate Control: Respiration rate peaks at approximately 40°C, 
balancing energy production and consumption for growth processes. 

3. Net Photosynthesis: Temperature differential between photosynthesis and 
respiration determines net carbohydrate accumulation available for growth. 

4. Enzyme Activity: Temperature regulates enzyme function affecting all 
metabolic processes including cellulose synthesis and wood formation. 

5. Transpiration Control: Air temperature influences water vapor pressure 
deficit, affecting transpiration rates and water uptake. 

 

Seasonal Growth Patterns: 

1. Growing Season Length: Higher temperatures extend active growth 
periods, increasing annual biomass accumulation and height increment. 

2. Cambial Activity: Temperature triggers cambial cell division and wood 
formation during favorable seasons. 

3. Phenological Timing: Temperature cues control bud break, flowering, 
fruiting, and dormancy onset in forest trees. 

Soil Temperature Significance: 

Root Zone Processes: 

1. Water Absorption Enhancement: Optimal soil temperature (15-25°C) 
increases root permeability and water uptake efficiency through active 
transport mechanisms. 

2. Nutrient Availability: Soil temperature affects nutrient solubility, root hair 
development, and nutrient absorption rates. 

3. Root Growth Stimulation: Warm soil conditions promote root elongation, 
branching, and mycorrhizal association development. 
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Soil Biological Activity: 

1. Microbial Activity: Soil temperature regulates decomposition rates, 
nutrient cycling, and organic matter breakdown. 

2. Mycorrhizal Function: Temperature affects fungal growth and symbiotic 
relationships enhancing nutrient absorption. 

3. Soil Chemistry: Temperature influences chemical reactions affecting pH, 
nutrient availability, and soil fertility. 

Conclusion: Air and soil temperature synergistically control forest tree growth 
through regulation of physiological processes, seasonal patterns, and soil-plant 
interactions, determining overall forest productivity and species distribution. 

 

Question 5: Can climate change change the period of 
phenology? Share with examples. [2018, 10 marks] 

HINTS: 

Sub-parts: Introduction, Climate Change and Phenology, Temperature Effects, 
Examples from Indian Forests, Consequences, Conclusion 

From Acads Notes: 

• Photoperiodicity concept from CGPS framework can be used 
• Temperature effects on phenology can be referenced 
• Species-specific examples from LBS classification can be incorporated 
• Frost effects on timing can be mentioned 

MODEL ANSWER: [300 words] 

Introduction: Climate change significantly alters phenological patterns in forest 
trees by modifying temperature regimes, precipitation patterns, and 
photoperiodic cues, leading to shifts in timing of biological events. 

Climate Change Impacts on Phenology: 

Temperature-Driven Changes: 

1. Earlier Bud Break: Rising temperatures advance spring bud burst by 2-4 
weeks, affecting species like Deodar and Oak in Himalayan regions. 
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2. Extended Growing Season: Warmer conditions prolong active growth 
periods, particularly benefiting temperate species like Pinus wallichiana. 

3. Delayed Dormancy: Higher autumn temperatures postpone senescence 
and dormancy onset in deciduous species. 

4. Altered Flowering Times: Temperature changes shift flowering periods, 
affecting pollination success and seed production cycles. 

Precipitation and Photoperiod Effects: 

1. Monsoon Timing: Changing rainfall patterns affect leaf emergence and 
growth initiation in tropical deciduous species like Tectona grandis. 

2. Drought Stress: Altered precipitation causes premature leaf fall and 
extended dormancy periods in moisture-sensitive species. 

3. Light Responses: Modified cloud cover and atmospheric conditions affect 
photoperiodic responses in flowering and fruiting cycles. 

Species-Specific Examples: 

Indian Forest Examples: 

1. Sal Forests: Shorea robusta shows earlier leaf flushing due to increased 
pre-monsoon temperatures in central India. 

2. Deodar Forests: Cedrus deodara exhibits advanced cone production and 
altered seed dispersal timing in Himalayan regions. 

3. Teak Plantations: Tectona grandis demonstrates extended growing 
season and delayed leaf fall in response to warming trends. 

4. Bamboo Species: Altered flowering cycles in bamboo species affecting 
regeneration patterns and forest succession. 

Ecological Consequences: 

1. Pollinator Mismatch: Phenological shifts create temporal mismatches 
between flowering and pollinator activity. 

2. Seed Dispersal Changes: Modified fruiting times affect seed dispersal 
success and natural regeneration patterns. 

3. Competitive Interactions: Differential phenological responses alter 
species competition and forest composition. 

4. Silvicultural Implications: Changed phenology affects timing of 
management operations and plantation success. 

Conclusion: Climate change fundamentally alters phenological patterns in forest 
trees, requiring adaptive management strategies and modified silvicultural 
practices to maintain forest productivity and ecosystem stability. 
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Question 6: Frost resistance in trees depends on the 
internal and external factors, explain. [2020, 8 marks] 

HINTS: 

Sub-parts: Introduction, Internal Factors, External Factors, Species Examples, 
Resistance Mechanisms, Conclusion 

From Acads Notes: 

• Frost resistance factors (internal and external) directly available 
• Species examples (frost hardy: Pine, Khair vs frost tender: Neem, Teak, 

Arjuna) directly mentioned 
• Factors affecting resistance can be directly used 
• Frost types can be incorporated for context 

MODEL ANSWER: [240 words] 

Introduction: Frost resistance in trees is determined by complex interactions 
between internal physiological characteristics and external environmental 
conditions, influencing species survival and distribution patterns. 

Internal Factors Affecting Frost Resistance: 

Physiological Characteristics: 

1. Tree Size: Larger trees show greater frost resistance due to increased 
thermal mass and insulation capacity. 

2. Water Content: Lower cellular water content reduces ice crystal formation 
and frost damage susceptibility. 

3. Osmotic Concentration: Higher solute concentration in cell sap lowers 
freezing point and enhances cold tolerance. 

4. Cell Permeability: Reduced membrane permeability prevents ice crystal 
formation and cellular damage. 

5. Water-Holding Colloids: Increased colloidal content binds water 
molecules, reducing available free water for freezing. 

External Factors Influencing Resistance: 
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1. Temperature Extremes: Gradual temperature drops allow acclimatization, 
while sudden freezing causes severe damage. 

2. Light Exposure: Adequate light during growing season enhances 
carbohydrate accumulation and cold hardiness development. 

3. Mineral Nutrition: Potassium and phosphorus availability increases frost 
resistance, while excess nitrogen reduces tolerance. 

4. Soil Moisture: Optimal soil moisture maintains plant vigor without 
increasing frost susceptibility. 

Species-Specific Resistance: 

1. Frost Hardy Species: Pine (Pinus spp.) and Khair (Acacia catechu) possess 
inherent cold tolerance mechanisms. 

2. Frost Tender Species: Neem (Azadirachta indica), Teak (Tectona grandis), 
and Arjuna (Terminalia arjuna) lack adequate frost resistance. 

Resistance Mechanisms: 

1. Hardening Process: Gradual exposure to low temperatures triggers 
physiological adaptations enhancing cold tolerance. 

2. Metabolic Adjustments: Accumulation of antifreeze compounds and 
modification of membrane composition. 

Conclusion: Frost resistance results from complex interactions between internal 
physiological adaptations and external environmental conditions, determining 
species suitability for frost-prone regions. 

 

Question 7: Explain the term hardening off. What are the 
internal factors affecting forest resistance? [2015, 10 
marks] 

HINTS: 

Sub-parts: Introduction, Hardening Off Definition, Process of Hardening, Internal 
Resistance Factors, Physiological Mechanisms, Conclusion 

From Acads Notes: 

• Frost resistance internal factors directly available 
• Hardening process can be explained using resistance mechanisms 
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• Species examples and factors affecting resistance can be incorporated 

MODEL ANSWER: [300 words] 

Introduction: Hardening off refers to the physiological process where plants 
gradually develop resistance to environmental stresses, particularly cold 
temperatures, through controlled exposure and metabolic adaptations. 

Hardening Off Process: 

Definition and Mechanism: 

1. Gradual Acclimatization: Progressive exposure to stress conditions allows 
plants to develop adaptive responses without severe damage. 

2. Cellular Modifications: Biochemical changes in cell structure, membrane 
composition, and metabolic processes enhance stress tolerance. 

3. Metabolic Adjustments: Accumulation of protective compounds, 
modification of enzyme systems, and alteration of osmotic properties. 

4. Structural Adaptations: Changes in cell wall composition, cuticle 
thickness, and tissue density improve resistance. 

Stages of Hardening: 

1. Pre-hardening: Initial physiological preparation triggered by 
environmental cues like decreasing temperature and day length. 

2. Active Hardening: Progressive adaptation through controlled stress 
exposure and metabolic modifications. 

3. Full Hardening: Achievement of maximum stress tolerance through 
complete physiological adjustment. 

Internal Factors Affecting Forest Resistance: 

Physiological Characteristics: 

1. Tree Size and Age: Larger, mature trees possess greater thermal mass and 
developed resistance mechanisms compared to young saplings. 

2. Water Content Regulation: Lower cellular water content reduces ice 
crystal formation and prevents cellular damage during freezing. 

3. Osmotic Concentration: Higher solute concentration in cell sap lowers 
freezing point and enhances cold tolerance capabilities. 

4. Cell Membrane Permeability: Reduced permeability prevents ice crystal 
formation and maintains cellular integrity under stress conditions. 
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5. Water-Holding Colloids: Increased colloidal substances bind water 
molecules, reducing free water available for ice formation. 

Biochemical Factors: 

1. Carbohydrate Accumulation: Higher sugar and starch content provides 
energy reserves and acts as natural antifreeze compounds. 

2. Protein Modifications: Cold-shock proteins and antifreeze proteins protect 
cellular structures during temperature stress. 

3. Lipid Composition: Modified membrane fatty acid composition maintains 
fluidity and function at low temperatures. 

4. Enzyme Systems: Adapted enzyme complexes maintain metabolic 
functions under stress conditions. 

Conclusion: Hardening off represents a crucial adaptive mechanism enabling 
forest trees to survive environmental stresses through controlled physiological 
modifications and internal resistance factor optimization. 

 

Question 8: How snow affects the forest vegetation? 
[2012, 5 marks] 

HINTS: 

Sub-parts: Introduction, Positive Effects, Negative Effects, Species-Specific 
Impacts, Conclusion 

From Acads Notes: 

• Snow positive and negative effects directly mentioned 
• Specific examples (deodar, pine, apple orchards) can be used 
• Frost injuries connection can be incorporated 

MODEL ANSWER: [150 words] 

Introduction: Snow significantly influences forest vegetation through both 
beneficial and detrimental effects, creating unique ecological conditions that 
shape species distribution and forest ecosystem dynamics. 

Positive Effects of Snow: 
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1. Water Source: Snow provides crucial water supply through gradual 
melting, sustaining tree growth during dry periods. 

2. Species Adaptation: Beneficial for cold-adapted species like Deodar, Pine, 
and high-altitude vegetation including apple orchards. 

3. Seed Bank Function: Snow cover preserves seeds in dormant state, 
protecting them from predation and harsh conditions. 

4. Insulation Effect: Snow layer insulates soil and root systems from extreme 
cold temperatures. 

5. Nutrient Supply: Snowmelt carries essential nutrients enhancing soil 
fertility and tree nutrition. 

Negative Effects of Snow: 

1. Mechanical Damage: Heavy snow load causes branch breakage, stem 
bending, and structural damage to trees. 

2. Frost Injuries: Snow creates conditions for frost heaving, saplings mortality, 
and microorganism death. 

3. Growth Limitation: Extended snow cover reduces growing season length 
and limits photosynthetic activity. 

4. Root Damage: Freeze-thaw cycles cause root injury and affect nutrient 
absorption capacity. 

Conclusion: Snow creates complex effects on forest vegetation, requiring species-
specific adaptations and influencing forest composition in snow-prone regions. 

 

Question 9: Briefly discuss the low temperature injuries in 
forest trees. [2004, 5 marks] 

HINTS: 

Sub-parts: Introduction, Types of Injuries, Affected Plant Parts, Mechanisms, 
Conclusion 

From Acads Notes: 

• Frost injuries types directly available (saplings, microorganisms, heaving, 
cracks) 

• Frost types can provide context 
• Species susceptibility examples can be used 
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MODEL ANSWER: [150 words] 

Introduction: Low temperature injuries in forest trees result from cellular damage 
caused by freezing conditions, affecting various plant parts and physiological 
processes. 

Types of Low Temperature Injuries: 

Direct Freezing Damage: 

1. Sapling Mortality: Young trees are highly susceptible to killing frost due to 
tender tissues and limited cold tolerance mechanisms. 

2. Cellular Ice Formation: Ice crystals rupture cell membranes and damage 
cellular structures in frost-sensitive tissues. 

3. Cambial Damage: Freezing temperatures injure cambial layer, affecting 
growth and wood formation processes. 

Mechanical Injuries: 

1. Frost Heaving: Soil freezing and thawing cycles cause root uplift and 
exposure, damaging root systems. 

2. Frost Cracks: Rapid temperature fluctuations create longitudinal stem 
cracks due to differential contraction and expansion. 

3. Branch Breakage: Ice accumulation and wind stress cause mechanical 
failure of branches and twigs. 

Physiological Disruptions: 

1. Microorganism Death: Soil microorganisms essential for nutrient cycling 
are killed by extreme cold temperatures. 

2. Water Transport Disruption: Freezing damages xylem vessels, affecting 
water transport and nutrient uptake. 

3. Photosynthetic Impairment: Cold damage to chloroplasts reduces 
photosynthetic efficiency and energy production. 

Conclusion: Low temperature injuries significantly impact forest tree survival and 
growth, requiring protective measures and species-specific management 
strategies. 

 

Question 10: Describe the effect of low temperature on 
plant growth. [2009, 10 marks] 
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HINTS: 

Sub-parts: Introduction, Physiological Effects, Metabolic Impacts, Growth 
Responses, Adaptive Mechanisms, Conclusion 

From Acads Notes: 

• Temperature effects on photosynthesis and respiration can be used 
• Frost resistance factors provide understanding of adaptation 
• Species examples for temperature tolerance can be incorporated 

MODEL ANSWER: [300 words] 

Introduction: Low temperature profoundly affects plant growth by altering 
physiological processes, metabolic activities, cellular functions, and overall 
development patterns in forest trees. 

Physiological Process Impacts: 

Metabolic Rate Reduction: 

1. Enzyme Activity Decrease: Low temperatures reduce enzyme efficiency, 
slowing biochemical reactions essential for growth and development. 

2. Photosynthesis Limitation: Cold conditions reduce photosynthetic rate 
below optimal 30°C, decreasing carbohydrate production and energy 
availability. 

3. Respiration Alteration: Modified respiration patterns affect energy 
balance and metabolic efficiency. 

4. Water Uptake Reduction: Cold soil temperatures decrease root 
permeability and water absorption capacity. 

Cellular and Tissue Effects: 

1. Cell Division Inhibition: Low temperatures slow or halt cell division 
processes, reducing tissue formation and growth rates. 

2. Membrane Dysfunction: Cold temperatures affect membrane fluidity and 
permeability, disrupting cellular transport processes. 

3. Protein Synthesis Reduction: Decreased protein production affects 
enzyme systems and structural components necessary for growth. 

Growth and Development Responses: 

Morphological Changes: 



 

acads.com WILDFILES t.me/IndianForestServices 

1. Growth Rate Reduction: Overall decrease in height increment, diameter 
growth, and biomass accumulation. 

2. Root Development Limitation: Restricted root growth affects nutrient and 
water uptake capacity. 

3. Leaf Development: Delayed leaf emergence, reduced leaf size, and 
altered leaf characteristics. 

4. Cambial Activity Cessation: Wood formation stops during cold periods, 
creating distinct annual rings. 

Adaptive Mechanisms: 

1. Dormancy Induction: Plants enter dormant state to survive unfavorable 
temperature conditions. 

2. Cold Hardening: Gradual adaptation to low temperatures through 
physiological modifications and hardening off processes. 

3. Metabolic Adjustments: Accumulation of protective compounds, 
antifreeze proteins, and osmotic modifications. 

4. Structural Modifications: Changes in cell wall composition, cuticle 
development, and tissue density. 

Species-Specific Responses: 

1. Frost Hardy Species: Pine and Khair show better adaptation and continued 
growth at lower temperatures. 

2. Frost Tender Species: Neem, Teak, and Arjuna exhibit severe growth 
reduction and damage susceptibility. 

Conclusion: Low temperature significantly impacts plant growth through multiple 
physiological and metabolic pathways, requiring adaptive strategies and species-
specific management approaches for optimal forest productivity. 

 

Question 11: Explain the importance of snow in the 
regeneration of Cedrus deodara. [2014, 5 marks] 

HINTS: 

Sub-parts: Introduction, Snow Benefits for Deodar, Regeneration Process, 
Ecological Advantages, Conclusion 

From Acads Notes: 
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• Snow positive effects for deodar specifically mentioned 
• Seed bank function can be directly used 
• Water source and insulation effects can be incorporated 

MODEL ANSWER: [150 words] 

Introduction: Snow plays a crucial role in Cedrus deodara (Deodar) regeneration 
by creating favorable environmental conditions essential for seed germination, 
seedling establishment, and survival in Himalayan ecosystems. 

Snow Benefits for Deodar Regeneration: 

Seed Protection and Storage: 

1. Seed Bank Function: Snow cover preserves Deodar seeds in dormant 
state, protecting them from predation, desiccation, and extreme 
temperature fluctuations. 

2. Germination Timing: Gradual snowmelt provides optimal moisture 
conditions and timing for seed germination during favorable spring 
conditions. 

3. Seedbed Preparation: Snow accumulation and melting processes create 
suitable seedbed conditions for successful germination. 

Environmental Advantages: 

1. Water Supply: Consistent water availability through gradual snowmelt 
supports seedling establishment and early growth phases. 

2. Temperature Moderation: Snow insulation protects seeds and young 
seedlings from extreme cold temperatures and frost damage. 

3. Soil Moisture: Snowmelt maintains optimal soil moisture levels throughout 
growing season, crucial for Deodar seedling survival. 

4. Nutrient Availability: Snowmelt carries dissolved nutrients enhancing soil 
fertility and supporting seedling nutrition. 

5. Competition Reduction: Snow cover suppresses competing vegetation, 
providing space for Deodar regeneration. 

Conclusion: Snow creates essential ecological conditions for successful Cedrus 
deodara regeneration through seed protection, moisture provision, and favorable 
microenvironmental conditions in high-altitude forests. 

  


