
MODEL ANSWER  

B.Sc. FORESTRY VIth Semester 

Paper – Agroforestry System and Management 

Question 1. Multiple choice questions:-    

i. The World average of land holding per person is about: 

a) 1.33ha  b) 3.7ha c) 7.5ha d) 0.9ha 

ii. On the basis of Agroecological zone India is divided in to how many zones: 

a) 15  b) 8  c) 36  d) 20 

iii. The felling made in an immature stand for the purpose of improving the growth and form 

of tree is termed as: 

a) Heading back b) Pruning c) Thinning d) Coppicing 

iv. The most deleterious effect of shifting cultivation is on: 

a) Animal disturbance  b) Poor family income c) Soil loss d) Weed growth 

v. Wind breaks can protect the field from desiccating winds in downwind site up to : 

a) times of height  b) 10 times of height c) 15 times of height d) 25 time of height 

b. Extend the following abbreviations: 

i. MPTs – Multi Purpose Tree species 

ii. NRCAF – National Research Centre on Agroforestry  

iii. WCAF – World Centre on Agroforestry 

iv. CAZRI – Central Arid Zone Research Institute 

v. D&D AF – Diagnosis and Design of Agroforestry 

 

Question 2:- Briefly explain how agroforestry is the need of the day in India. 

Answer: Agroforestry is a sustainable land use system that maintains/ increases total yields by 

combining food crops with tree crops and or livestock on the same unit of land either alternately 

or at the same time, using management practices that suit the social and cultural characteristics of 

the local people and the economic and ecological condition of the area. 

 

Needs of Agroforestry in present context 

i. To supply food to increasing population 
ii. To cater the need of high demand of fodder 
iii. To conserve the environment by reducing the effect of global warming 

iv. To increase outside forest cover 
v. For diversification in agriculture 



vi. To improve the soil productivity, reduce erosion and sustainable land management 

system 
vii. To increase the social and economic status of rural farmers 

viii. To modify the microclimate of the field  
ix. To maintain constant supply of raw material to forest based industries 

 

Question 3:- Write detailed notes on the following:- 

 a. Positive and negative effect of AF on soil properties.   

 b. How could AF modifies Microclimate. 

ANSWER:- a. Positive and negative effect of AF on soil properties.   

i. Positive effects 

 Improvement in soil fertility 

 Increase in organic matter – leaf litter addition  

 More efficient nutrient cycling 

 Biological nitrogen fixation  

 Reduction in nutrient loss beyond the nutrient absorbing zone of the soil 

 More efficient sharing of nutrient with complementary interactions 

 Improvement in soil microorganism status due to increased OM 

 Marked improvement in physical condition of soil (WHC, Density, porosity) 

 Erosion control and soil conservations 

 Influence on the hydrological characteristics of soil  

ii. Negative Effect on Soil 

 Fast growing species demand high water and nutrients 

 Nutrient losses from whole tree absorbing may be excessive than its release 

 Formation of Nutrient depletion zone 

 Allelopathy effects, accumulation of toxic exudates 

 

b. How could AF modifies Microclimate. 

 Reduces the velocity of wind 

 Maintains the solar radiation and temperature of the area 

 Increase infiltration rate and improve water table 

 Increase rainfall in the area due to orographic effect of tree during monsoon season 

Question 4:- Describe different form of canopy. Which kind of method you will adopt to manage 

 the tree canopy in AF. 



ANSWER:- Crown is formed by branches which originate from the bole of a tree.  The crown 

length, height and diameter at various points determine the shape and size of the crown. Shape 

and size of the crown of trees vary with species and environment in which they grow. 

The crown is the result of branching behavior in the bole  

In some trees Phoenix, Cocus, Borassas there is no branching in the stem. The crown in this is 

formed by large leaves which come out from the top of the unbranched stem.  

There are 6 types of crown are generally formed in different tree species which are given below: 

i. Conical -deodar and pine 

ii. Cylindrical -fir, spruce, eucalyptus 

iii. spherical - mango, neem, mahua imli  

iv. broad and flat topped in Acacia planifrons 

v. Broom shaped as in babul 

vi. Frondose crown – Prosopis 

 

       

 

MANAGEMENT OF AGROFORESTRY 

i. Tree management 

ii. Agriculture management 

Tree management- 

 Coppicing 

 Pollarding 

 Pruning 

 Thinning 

 Lopping 

 

Canopy of silviculture trees in AF may be managed on the basis of clear objective- 

Timber production 

-fuel wood production 

-Fodder production 

-Agriculture production 



Tree is important component of AF it is managed to manipulate and maintain adequate light, 

nutrient and moisture for crops. 

Question 5:- Define Agro-forestry? Give detail information’s about traditional AF systems. 

ANSWER:- The deliberate retentions of wood perennial in agriculture field for the concurrent 

production of wood and food grain and or animal from same unit of land. 

It is very old practice but with new in concept. Agroforestry is a collective name for land use 

systems involving trees combined with crops and or animals on the same unit of land. In India 

there are many systems of agroforestry already reveling in different parts traditionally.  

Some of the important traditional AF systems are following:  

1. Shifting Cultivation: This is one of the most primitive cultivation system in which 

forest dweller and tribals clear forest land for the production of agriculture crops. 

Initially, the crops grew very well but later productivity declined people used to abandon 

the old areas and shift to new areas. Thus they moved from place to place and did not 

come to the first area until it had regained its productivity.  Therefore this system is 

known as Shifting Cultivation.  

 This system is practiced in 11 state of India, comprises north eastern state , AP, MP, 

Bihar and Orissa. FAO estimated the total area under shifting cultivation through land satellite 

imaginary is at 90,000 Km2 (9.0 million ha) in which about 62.2 lakh tribal families are depend 

upon this type of farming system 

ii. Taungya System 

 Taung= hill and Ya= cultivation is a Burmese word coined in Burma in 1850s.  

 This system was introduced in India by Brandis in 1890 from West Bengal. 

 This is a modified form of shifting cultivation in which labour is permitted to raise crops 

in an area but only side by side with the forest species. 

 The labour is responsible for the upkeep of a plantation. 

 The practice consists of land preparation, tree planting, growing agricultural crops for 1-3 

years, until shade becomes too dense and then moving on to  repeat the cycle in different 

area. 

iii. Wind break 

Wind break are strips of trees and or shrubs planted to protect fields, homes or other areas from 

wind and blowing soil or sand.  

 

- To protect livestock from cold winds 

- To protect crops and pastures from hot, drying winds 

- To reduce soil erosion 

- To protect habitat for wildlife and birds 



- To reduce evaporation from farmlands 

- To improve microclimate for growing crop 

- To fence and demarcate the boundary 

- Provides fuelwood, fodder and timber and mulch 

  

 Permeable wind breaks which allow some wind to pass through are the most 

suitable. The wind velocity in the protected area may be reduced to between 25 to 75 

percent of the open wind speed. A properly designed wind break provides shelter upto 25 

times its height downwind and 5 times its height upwind side. 

 Species used :- Acacia tortalis, Eucalyptus, Casuerina, Albizia lebbeck, Cassia siamea, 

Prosopis juliflora. Pinus 

 CAZRI, Jodhpur recommendation: 3 row windbreak in which Acacia tottalis, Cassia 

siamea and Prosopis juliflora at side row and A. lebbeck in central rows. This obstacle should be 

developed in width of 13-15 m across wind.  

iv. Shelterbelt 

These are belts or blocks consisting of several rows of trees or walls established at 

right angles to provide shelter to crops from wind, light and other adverse condition.  

Objectives  

- To deflect air current 

- To reduce the velocity of prevailing winds 

- To provide general protection to the leeward areas against the effects of wind erosion.  

- To provide food, fodder and timber etc. 

v.Homestead gardens 

 This is one of the oldest agroforestry practices found in extensively in high rainfall areas 

in tropical south and south-east Asia.  

 Homestead garden is land management system involving deliberate management of 

multipurpose trees, shrubs and herbs in intimate association with annual crop, perennial 

crops and livestock simultaneously and managed intensively by family labour. 

 It is done in Tamilnadu, Kerala and where coconut is the main crop. 

 Many species of trees, bushes, shrubs and vegetables are grown in dense and random 

arrangements. 

 Most of the garden is supported by variety of animals (Cow, buffalo, bullock, goat, 

sheep, chicken, duck, pig, fish) 

 Fodder and legume are included in gardening system.  

 The size is around 0.2 ha to 0.5 ha size.  

 These systems provide necessary items required for daily needs. 

vi. Bund Plantations 

vii. Alley cropping 



Question 6:- Distinguish between Windbreak and Shelterbelt with suitable examples. 

ANSWER:- Wind break and Shelterbelt are system of agroforestry particularly important in hot 

and cold desert areas to protect the agriculture crop and cattle and house from desiccating hot 

and cold winds. These structure are established across the direction of wind in following 

criteria’s:  

i. Shape and composition: A typical triangular shape is suitable this can be brought by planting 

tall trees in the centre 

ii. Density and width: A certain degree of penetration by winds is planned as by raising a solid 

wall . Shelterbelts and windbreak upto 50 m width are considered ideal for Indian condition. 

iii. Height and spacing: The ratio of height and width should be 1: 10. 

iv. Orientation: It depends on the direction of wind and velocity of wind. 

v. Length: The minimum length of a shelter belt should be about 25 times of its height. 

vi. Species: Local species should be given emphasis.  

Sissoo, Eucalyptus, Prosopis, Acacias  Celtis, Oak, Leucaena. 

There are some technical differences in Shelterbelt and windbreak structure and functions which 

are as follows: 

 

S.No. SHELTERBELT WINDBREAK 

1 Belt of trees or shrub maintained for the 

purpose of shelter from the wind, Sun, 

snowdrift etc. It consist extensive form of 

windbreak. 

It is a narrow belt or other obstacles 

maintained against wind. It is narrow 

than shelterbelt. 

2 Raised along agriculture crops fields are 

more extensive covering more than a single 

form 

Raised on bunds or boundary or away 

from fields 

3 This protects from shifting of sand dunes 

and Sun so it is very important in arid area. 

Wind break affect the adjacent area 

through its effect on the atmosphere and 

soil. So influence may be both positive 

and negative. 

4 The area of protection depends upon the 

height and density of tree species used as 

shelterbelt. It is 5 times in windward site 

and 15 to 25 times in leeward side. 

Windbreak tree compete for water and 

nutrients with field crops and create some 

adverse effects on growth and yield of 

crops near the tree. But it reduces the 

wind velocity, temperature, add OM and 

increase humidity at the same time.  

5 Increase Production Increase production 

 

Question 7:- i. Write five names of trees suitable for Rajasthan  

 ii. Give five names of trees suitable for UP 

 iii. Give five tree species suitable for Mountain region 



ANSWER: i. Suitable trees for Rajasthan climate 

 Prosopis juliflora 

 Prosopis cineraria 

 Azadirachta indica 

 Ailenthus excelsa 

 Acacia nilotica 

ii. Suitable trees for UP 

 Dalbergia sissoo 

 Tectona grandis 

 Popular deltoids 

 Dendrocalamus strictus 

 Eucalyptus species 

iii. Suitable tree species for mountain region 

 Celtis  

 Grevia optiva 

 Pinus roxburghii 

 Alnus 

 Salix 

 Quercus 

 Acacia catechu 


