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ALLAMA IQBAL OPEN UNIVERSITY, ISLAMABAD 

Course: Tree Management (2502)  •  Level: MSc Forestry Extension 

Semester: Autumn 2026 

Assignment No. 1 

Total Marks: 100  •  Passing Marks: 50  •  All questions carry equal 20 marks 

SOLVED ASSIGNMENT GUIDE — For Study & Reference 

Note: This guide is prepared for study and reference purposes. Students are advised to read the relevant 

units of the course book, understand the concepts, and then write the assignment in their own words. 

Do not copy this guide verbatim. 

Course Overview 

Tree Management (2502) for MSc Forestry Extension examines how trees are grown, protected 

and used within farming systems and rural landscapes in Pakistan, rather than in state forests 

alone. Assignment No. 1 covers the potential of tree and forest management in the middle hills, 

the environmental and economic effects of farmer-managed trees, the constraints on tree 

production in arid lands together with biomass-oriented strategies that fit the farmer’s 

approach, the meaning of on-farm forestry and the significance of on-farm cultivation for the 

forest community, and the correlation between tree management and farm household 

activities. Each answer in this guide follows the same structure, an introduction, developed sub-

sections with tables or a diagram where the question calls for them, and a conclusion, so that 

the student can understand the argument and then write the assignment in his or her own 

words. 
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Question 1: Potential of Tree and Forest Management in the Middle 

Hills of Pakistan (20 Marks) 

Question: Describe the potential of tree and forest management in the middle hills of 

Pakistan with your own words. 

Introduction 

The middle hills of Pakistan form the transitional mountain belt that lies between the low plains 

and the high Himalayan, Karakoram and Hindu Kush ranges. In everyday use the term covers 

the Murree and Galiyat hills, Hazara, the lower parts of Swat, Dir and Chitral, the Azad Jammu 

and Kashmir foothills around Muzaffarabad, Rawalakot and Kotli, and the outer hills of 

Rawalpindi and Islamabad, roughly between about 800 and 2,500 metres above sea level. This 

belt receives considerably more rainfall than the plains, supports chir pine, kail, deodar in its 

upper reaches, broad-leaved scrub and oak species, and is home to a dense rural population 

that farms small, terraced holdings while depending heavily on forests for fuel, fodder, timber 

and grazing. Because state forests in this zone are under heavy pressure and forest cover in 

Pakistan as a whole remains low by international standards, the way trees are managed here, 

both inside reserved and guzara forests and on private farmland, will largely decide whether 

these hills remain green and productive or slide into erosion, landslides and water shortage. 

This answer describes that potential in my own words, looking at the land, the people, the 

species and the services that well-managed trees can provide. 
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The Land and Climate Resource Base 

The first source of potential is the site itself. Middle-hill slopes receive monsoon rain in summer 

and western-disturbance rain and snow in winter, so most places get enough moisture for tree 

growth without irrigation once seedlings are established, unlike the arid lowlands. 

Temperatures are moderate, the growing season is long, and soils, though often shallow and 

stony on steep slopes, are deeper and more fertile in valleys, on terraces and around villages. A 

wide range of aspects and elevations packed into a small area creates many micro-sites: moist 

northern slopes suit kail, deodar, walnut and horse chestnut; dry southern slopes suit chir pine, 

olive and scrub species; village lands and field edges suit multipurpose broad-leaved trees such 

as robinia, ailanthus, mulberry and willow. This variety means there is almost always a suitable 

tree for a given niche if species are matched carefully to site, which is the foundation of good 

tree management. Degraded scrub land, eroding slopes, road and stream banks, and under-

used communal land add a large physical area that could carry far more tree cover than it does 

at present without taking good cropland out of production. 

Production Potential: Timber, Fuel, Fodder and Non-Timber Products 

The direct production potential is considerable. Chir pine, kail and deodar provide construction 

timber, while fast-growing species planted by farmers, such as poplar, robinia and eucalyptus in 

suitable moist places, can supply poles, fuelwood and small timber within a few years and 

relieve pressure on natural forests. In a region where most households still cook and heat with 

wood in winter, a managed supply of fuelwood from loppings, thinnings and dedicated 

woodlots is not a minor benefit but a basic household necessity, and every tonne grown on 
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farms is a tonne that does not have to be cut illicitly from state forest. Fodder is equally 

important because livestock are central to hill farming: leaves of robinia, mulberry, oak, 

ailanthus and other fodder trees bridge the winter and early-summer feed gaps when grasses 

are scarce, and better-fed animals give more milk, more manure and more income. Beyond 

these staples, the middle hills can produce walnuts, wild pomegranate, honey from bee-

keeping among flowering trees, medicinal plants, pine resin, mushrooms and fruit from 

agroforestry plantings. None of these products requires large factories; they fit the small scale 

of hill farms and can be sold in local bazaars or carried to larger markets, turning trees into a 

regular source of cash as well as subsistence. 

Table 1: Main tree species of the middle hills and their principal uses 

Species (common name) Typical site Principal uses 

Chir pine (Pinus roxburghii) Dry lower and mid slopes Timber, fuelwood, resin; soil 

cover on dry slopes 

Kail / blue pine (Pinus 

wallichiana) 

Moist mid and upper slopes Timber, fuelwood; watershed 

protection 

Deodar (Cedrus deodara) Upper, moist slopes High-value timber; 

watershed and amenity value 

Robinia (Robinia 

pseudoacacia) 

Village land, field edges, 

degraded sites 

Fodder, fuelwood, poles, 

honey flora, soil 

improvement 
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Oak species (Quercus spp.) Village and guzara forests Winter fodder, fuelwood, leaf 

litter for manure 

Walnut, mulberry, poplar Farmland and homesteads Nuts and fruit, 

sericulture/fodder, fast poles 

and timber 

 

Protection Potential: Soil, Water and Climate 

The protective potential of middle-hill trees may be even greater than their production 

potential. Hill farms depend on thin soils held on steep terraces; when tree and grass cover is 

removed, monsoon rain washes the soil away, terraces collapse, and fertility built over 

generations is lost in a few seasons. Tree roots bind the soil, canopies soften the impact of rain, 

and leaf litter improves infiltration, so a well-wooded catchment yields cleaner water, more 

regular stream flow and less silt in channels, reservoirs and hydropower intakes below. This 

watershed function matters far beyond the hills themselves, because the rivers fed by these 

catchments irrigate the plains. Trees also moderate the local climate, shade houses and 

livestock, shelter crops from wind, and store carbon in wood and soil, which contributes in a 

modest but real way to climate-change mitigation while helping farms adapt to hotter, more 

erratic weather. Managed grazing, controlled lopping and protection of regeneration can 

restore degraded slopes over time, as experience with enclosure and community protection in 

parts of Hazara and Azad Kashmir has shown, whereas unmanaged open access quickly 
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reverses any planting effort. The potential, in other words, is not only to plant more trees but to 

bring existing scrub and guzara forest under planned, sustained management. 

Socio-Economic Potential and Conditions for Realising It 

Socially and economically, tree management fits the structure of hill life. Labour is available in 

the off-season, work can be shared within the household, and trees need less daily attention 

than crops or animals once established, which suits households where some members work 

away from home. Joint and community management of village forests, if rights and benefit-

sharing are clear, can strengthen local institutions and reduce conflict with the Forest 

Department, while farm forestry gives individual families an asset they can harvest in an 

emergency, much like a savings account that grows on the boundary of the field. Realising this 

potential, however, requires secure tenure, planting stock of the right species and quality, 

simple technical advice on spacing, pruning and lopping, and fair access to markets so that 

middlemen do not capture most of the value. Where farmers fear that trees will shade crops, 

attract restrictions or be disputed, they will not plant them, however good the site may be. 

Extension that listens to farmers, demonstrates results on their own land, and respects the 

priority they give to food crops is therefore as important as any nursery or plantation target. 

Conclusion 

To conclude, the middle hills of Pakistan have high potential for tree and forest management 

because rainfall, varied sites, suitable species and a farming population that already depends on 

trees all come together in the same landscape. That potential is simultaneously productive, in 

timber, fuel, fodder and non-timber products; protective, in soil conservation, watershed 
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regulation and climate moderation; and social, in income, employment and stronger 

community institutions. The potential is not automatic. It will only be realised where 

management matches species to site, protects young trees from uncontrolled grazing and 

cutting, gives local people clear rights and benefits, and integrates trees with crops and 

livestock instead of treating forestry as a separate activity imposed from outside. Handled in 

that way, the middle hills can supply much more of their own tree needs, protect the plains 

below them, and show the rest of the country what sustained tree management can achieve. 

Question 2: Environmental and Economic Effects of Managing Trees 

by Farmers (20 Marks) 

Question: Discuss the significant environmental and economic effects of managing trees by 

farmers. 

Introduction 

When farmers themselves manage trees, on field boundaries, in homesteads, in small woodlots 

and in agroforestry combinations with crops and livestock, the effects reach far beyond the 

individual farm. Farmer-managed trees differ from large state plantations in scale and purpose: 

each planting is small, but there are thousands of them, they are close to homes, and they are 

managed for a mixture of household needs and sale. Because of this, their environmental 

effects are widely spread across the landscape, and their economic effects are felt first at 

household level and then in local markets. At the same time the effects are not all positive. 

Poorly chosen species, excessive density or badly timed lopping can shade crops, compete for 
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water or create extra labour at peak seasons. A balanced discussion must therefore consider 

both the significant benefits and the costs and trade-offs, so that management can maximise 

the first and minimise the second. This answer discusses the environmental effects first, then 

the economic effects, and ends with the conditions that decide whether the overall balance is 

favourable. 

Environmental Effects: Soil, Water and Microclimate 

The most widely observed environmental effect is protection and improvement of the soil. Tree 

canopies intercept heavy rain, leaf litter covers the ground, and roots hold soil particles 

together, so erosion on bunds, terraces and slopes planted with trees is markedly less than on 

bare ground. Litter and root turnover add organic matter, leguminous species such as robinia, 

sesbania and leucaena add biologically fixed nitrogen, and deep roots bring up nutrients from 

layers that crop roots cannot reach and deposit them at the surface in fallen leaves. Over 

several seasons this can maintain or raise the fertility of small fields that receive little chemical 

fertiliser. Water relations also change: infiltration generally improves under tree litter, runoff is 

slowed, and soil moisture near sheltered fields is conserved, although in dry places a thirsty 

species planted too densely can compete with crops for moisture, which is why species choice 

and spacing matter so much. At field level, trees moderate temperature extremes, reduce wind 

speed, protect young crops and livestock from cold winds and hot desiccating winds, and 

provide shade that lowers heat stress on animals. A farm with scattered trees is therefore a 

more buffered, resilient environment than a completely cleared farm facing the same weather. 
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Environmental Effects: Biodiversity, Carbon and the Wider Landscape 

Farmer-managed trees also support biodiversity and landscape health. A mosaic of fields, 

boundary trees, homestead plantings and small woodlots provides food, nesting sites and 

corridors for birds, pollinating insects and other wildlife in districts where natural forest has 

shrunk to fragments, and pollination and natural pest control by birds and insects feed back 

directly into crop yields. Fruit, fodder and flowering species spread across many farms maintain 

a diversity of tree genetics that a single-species plantation cannot match. Trees store carbon in 

trunks, branches, roots and soil for years or decades, so widespread farm planting contributes 

to climate mitigation, while the shade, fodder and fuel it provides help households adapt to 

climate stress without degrading natural forest. Perhaps the largest landscape effect is indirect: 

when farms produce their own fuelwood, poles and fodder, pressure falls on neighbouring 

state and communal forests, which then have a chance to regenerate. Evaluations of farm 

forestry in Pakistan and elsewhere in South Asia repeatedly point to this substitution effect. The 

negative possibilities must still be noted honestly: a single exotic species planted everywhere 

can reduce diversity, some species can become invasive or excessively water-demanding, and 

burning of prunings or clearing for planting can cause local harm if badly managed. Good 

management, mixed species and sensible density keep these risks small. 

Table 1: Environmental benefits and possible environmental costs of farmer-managed trees 

Area Typical benefit Possible cost if badly 

managed 

Soil Less erosion; more organic Root competition if trees are 
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matter and nitrogen too close to crops 

Water Better infiltration; slower 

runoff; protected streams 

High water use by thirsty 

species in dry sites 

Microclimate Shade, wind shelter, less 

temperature stress 

Excess shade reducing crop 

growth 

Biodiversity Habitat, pollinators, corridors 

between forest patches 

Loss of diversity under single-

species planting 

Natural forest Less cutting pressure as 

farms supply their own needs 

Little benefit if farm trees are 

sold and forest cutting 

continues 

 

Economic Effects at Household Level 

Economically, the household effects begin with savings. A family that grows its own fuelwood, 

fodder, poles and small timber avoids buying these items or spending long hours collecting 

them from distant forests, work that falls disproportionately on women and children. Time 

saved can go to schooling, livestock care or income-earning work. Next come direct earnings: 

surplus fuelwood, poles, timber, fruit, nuts, honey and other tree products can be sold, often at 

times of year when crop income is absent, so trees smooth household cash flow across the 

seasons. Trees also function as a living savings bank and insurance policy. A mature tree can be 

cut and sold to meet a wedding, medical or emergency expense, to repair a house, or to survive 
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a failed crop, without borrowing at high interest. Livestock supported by tree fodder produce 

more milk and manure, and manure in turn supports crop yields, so the economic effect 

multiplies through the farming system. Against these gains the farmer must count real costs: 

seedlings, planting and protection labour, the small area occupied by boundary trees, possible 

yield loss from shade at the field edge, and the waiting period of several years before timber 

species pay back. For most well-designed plantings on boundaries, homesteads and poor 

patches, studies and farmer experience agree that the combined value of products, savings and 

risk reduction comfortably exceeds these costs, but the calculation is much less favourable if 

good cropland is densely planted with slow species the household does not need. 

Economic Effects Beyond the Farm 

Beyond the household, farmer tree management stimulates local economies. Nurseries, 

sawmills, carpentry, transport, charcoal and fuelwood trade, fruit packing and honey 

production all gain raw material and employment when farm tree production expands, and 

much of this work is rural and labour-intensive, suiting areas with few alternative jobs. Cheaper 

and more reliable local supplies of poles and fuel benefit builders, brick kilns and small 

industries, while reduced imports of timber save foreign exchange at national level. Market 

effects can, however, cut both ways: if very large numbers of farmers plant the same fast-

growing species at the same time, a glut when they mature together can depress prices, as has 

happened in past poplar and eucalyptus cycles, whereas staggered planting, diverse species and 

better market information even out supply. There is also a public economic benefit in avoided 

damage: less erosion means less siltation of reservoirs and irrigation channels, less flood 

damage and lower road maintenance in hill areas, all of which save public money even though 
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no farmer is directly paid for providing them. Recognising and, where possible, rewarding such 

services is an emerging part of forestry policy, but even without payment the private benefits 

alone are usually enough to justify farmer tree management when tenure and markets are 

secure. 

Conclusion 

In conclusion, managing trees by farmers produces significant environmental effects, including 

soil protection and fertility improvement, better water behaviour, a moderated microclimate, 

support for biodiversity and carbon storage, and reduced pressure on natural forests, alongside 

significant economic effects in household savings, diversified income, insurance against shocks, 

livestock and crop support, and wider rural employment and trade. The effects are not 

automatic gifts of any planting; they depend on matching species to site and household need, 

planting at sensible density, mainly on boundaries, homesteads and under-used land, and 

managing lopping, pruning and harvesting with care. Where those conditions hold, farmer-

managed trees are one of the rare interventions that improve the environment and the 

household economy at the same time, which is why they deserve a central place in forestry 

extension in Pakistan. 

Question 3: Constraints on Tree Production in Arid Land and Biomass-

Oriented Strategies (20 Marks) 

Question: Discuss the main constraints on tree production in arid land. Also narrate the 

biomass-oriented strategies compatible to farmer’s approach. 
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Introduction 

A large part of Pakistan is arid or semi-arid: the Thar and Cholistan deserts, the Thal, the sandy 

and rocky tracts of Balochistan, the Dera Ghazi Khan and Dera Ismail Khan foothills, and the dry 

plains where annual rainfall is low, erratic and far exceeded by evaporation. Trees are needed 

in these lands as much as anywhere, for fuel, fodder, shade, shelter from wind and stabilisation 

of sand, yet tree production there faces the harshest conditions in the country. Seedlings that 

would survive easily in the hills die in their first summer in the desert, and plantations 

established with publicity in a wet year can vanish in the drought that follows. Understanding 

the constraints honestly is the first step, because each successful strategy in arid forestry is 

essentially an answer to one or more of those constraints. This answer first discusses the main 

biophysical and socio-economic constraints on tree production in arid land, and then narrates 

the biomass-oriented strategies, meaning strategies aimed at producing the maximum useful 

plant material, fuel, fodder and shelter, in ways that are compatible with the farmer's own 

approach, resources and priorities, rather than with a departmental plantation model alone. 

Biophysical Constraints: Water, Soil, Climate and Biotic Pressure  

Water shortage dominates all other constraints. Rainfall in arid zones is not only low but highly 

variable between years and concentrated in a few storms, so a young tree must survive long dry 

spells on whatever moisture its roots can reach. High temperatures and hot winds raise 

evaporation from soil and transpiration from leaves, groundwater is often deep or saline, and 

irrigation water, where it exists, is needed first for food crops and drinking. Soils add a second 

group of constraints: many arid soils are sandy with very low organic matter and water-holding 
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capacity, others are saline, sodic or capped with kankar, and wind moves loose sand so that 

seedlings are buried or their roots exposed. Extreme temperatures, including occasional frost in 

some dry uplands, and desiccating loo winds in early summer kill or check young plants at 

exactly the stage when they are least able to recover. Biotic pressure is intense because in a 

landscape with little green material, every seedling is attractive food: free-grazing goats, sheep, 

camels and cattle browse young trees, termites attack roots and stems, and rodents damage 

seed and seedlings. Finally, the suitable species pool is small. Only genuinely drought-hardy 

species, such as Prosopis cineraria (jand/kandi), Prosopis juliflora where its invasiveness is 

controlled, Acacia nilotica (kikar/babul), Acacia senegal, Tamarix aphylla (farash), Ziziphus 

mauritiana (ber), Salvadora, neem in milder sites and date palm in irrigated pockets, can 

persist, and even these grow slowly, so returns are delayed and protection must be maintained 

for longer. 

Socio-Economic and Institutional Constraints 

Social and economic constraints are just as decisive. Arid-zone farmers are generally poor, hold 

their land and livestock under conditions of risk, and cannot tie up scarce cash, labour or water 

in trees that pay back only after many years, however valuable those trees may eventually be. 

Land tenure on grazing commons and state waste land is often unclear or contested, so no 

individual will protect trees that others may cut or graze, and the classic open-access problem 

leads to over-use of the very shrubs and trees that hold the desert together. Markets for tree 

products are distant and thin, planting stock of hardy species is not always available at the right 

season, and extension services reach remote desert settlements infrequently. Competing 

demands are immediate: a family facing a fodder shortage this winter will lop a tree hard even 
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if it weakens it, and a household without alternative fuel will cut green wood even while 

knowing the consequences, because present survival outweighs future yield. Past project 

experience adds a further constraint of trust: where plantations were fenced, guarded and then 

abandoned, or where promised benefits never reached local people, farmers are 

understandably sceptical of new tree campaigns. Any strategy that ignores these realities, by 

demanding large fenced blocks, heavy irrigation or species the farmer does not value, will fail 

regardless of its technical elegance. 

Table 1: Main constraints on tree production in arid land 

Constraint group Examples Direct effect on trees 

Water Low, erratic rainfall; high 

evaporation; deep or saline 

groundwater 

Seedling death in first dry 

season; very slow growth 

Soil Sand, low organic matter, 

salinity, moving dunes 

Poor anchorage and 

nutrition; burial or exposure 

of roots 

Climate extremes Heat, hot winds, occasional 

frost 

Scorch, wilting and die-back 

of young plants 

Biotic pressure Free grazing and browsing, 

termites, rodents 

Repeated defoliation; 

plantations destroyed 

without protection 
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Socio-economic Poverty, unclear tenure, 

distant markets, weak 

extension 

Little investment in slow, 

communal tree assets 

 

Biomass-Oriented Strategies Compatible with the Farmer’s Approach 

Biomass-oriented strategies start from what the arid farmer actually needs biomass for, namely 

cooking fuel, livestock fodder, shade and wind protection, and they work with his existing 

practices instead of replacing them. The first strategy is water harvesting for individual trees 

and small groups rather than irrigation of large blocks: crescent-shaped bunds, pits, saucer 

basins and road and roof runoff directed to tree pits concentrate the little rain that falls where 

the roots are, and mulching with stones, brush or litter reduces evaporation. The second is 

choice of genuinely hardy, multipurpose, preferably nitrogen-fixing species, planted at wide 

spacing, so that each tree survives on natural moisture, improves the soil beneath it, and yields 

fodder pods and leaves, fuel from prunings and shade at the same time; jand/kandi in Thar and 

ber, kikar and tamarix in their suitable niches are classic examples, and farmers already know 

and protect them when they appear naturally. The third is protection through use and social 

agreement rather than fences alone: thorn-brush guards made from cut material around 

individual seedlings, community agreements on rotational grazing and lopping, and protection 

of natural regeneration, including root suckers and self-sown seedlings, which are usually 

hardier and cheaper than nursery plants. Assisting natural regeneration in this way is often the 

most successful arid-land strategy of all. 
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Further farmer-compatible strategies build trees into the farming system at points where they 

cost the farmer almost nothing. Shelterbelts and boundary lines of tamarix, kikar or prosopis 

around fields and settlements cut wind speed, reduce sand blast on crops, and yield periodic 

fuel and poles without occupying cropland. Scattered parkland trees retained in fields, a 

traditional practice with jand in Thar cropping, shade livestock, drop pods as fodder and add 

small amounts of nitrogen and organic matter while barely reducing crop area. Small 

homestead and water-point plantings use waste water from wells, troughs and kitchens, the 

one reliable moisture source in a desert settlement, to raise high-value trees such as ber, 

mulberry or date palm close to the house where protection is automatic. Short-rotation coppice 

lots on saline or otherwise unproductive patches, using species that resprout after cutting, 

convert useless land into a renewable fuel and fodder bank. Biomass strategies also include 

managing harvest itself: pollarding, rotational lopping and coppicing on a cycle, rather than 

felling, keep the tree alive and producing year after year, which matches the farmer's interest in 

a permanent asset. Extension supports all of this best with timely seedlings, demonstration on a 

willing farmer's land, and respect for local knowledge of species and sites, not with uniform 

plantation targets. 

Conclusion 

To conclude, tree production in arid land is constrained above all by water shortage and 

variability, poor and mobile soils, climatic extremes, intense grazing and pest pressure, and by 

poverty, insecure tenure and weak services that make long-term investment risky for the 

farmer. Biomass-oriented strategies succeed precisely because they answer those constraints in 

the farmer’s own terms: harvesting rainwater at the tree pit, choosing hardy multipurpose and 
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nitrogen-fixing species at wide spacing, protecting natural regeneration and young trees 

through community agreement and thorn guards, placing trees on boundaries, in shelterbelts, 

around homesteads and water points and on saline waste patches, and harvesting by lopping 

and coppicing so the tree keeps producing. Such strategies will never turn the desert into a 

forest, and they should not promise to. What they can do, reliably and at low cost, is raise a 

steady supply of fuel, fodder, shade and shelter on the driest farms, stabilise sand and soil, and 

make arid livelihoods noticeably more secure, which is the proper measure of success for tree 

management in arid Pakistan. 

Question 4: On-Farm Forestry and the Significance of On-Farm 

Cultivation (20 Marks) 

Question: What do you understand by on-farm forestry? Describe the significance of “On 

Farm Cultivation” in strengthening the forest community. 

Introduction 

Pakistan’s recorded state forests cannot meet the country’s demand for timber, fuelwood and 

fodder, and they cannot be expanded easily because most usable land is already farmed or 

settled. For several decades, therefore, attention has turned to the trees that grow outside the 

formal forest estate, and above all to trees grown deliberately by farmers on their own land. 

This is the field of on-farm forestry. Understanding it clearly matters because the term is 

sometimes used loosely for any tree planting, whereas in forestry extension it has a precise 

meaning about who grows the trees, where, for what purposes and under whose control. The 
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second part of the question asks about the significance of on-farm cultivation, that is, the actual 

practice of cultivating trees on farms, in strengthening the forest community, by which is meant 

both the community of people whose livelihoods are linked to forests and, in a wider sense, the 

whole network of institutions, markets and relationships that sustains forestry. This answer first 

explains on-farm forestry, its forms and characteristics, and then describes its significance for 

the forest community. 

What Is On-Farm Forestry? Meaning and Main Forms 

On-farm forestry means the deliberate planting, protection and management of trees by 

farmers on land that is primarily agricultural, including field boundaries and bunds, 

homesteads, small woodlots, fallow and degraded patches within the farm, and combinations 

of trees with crops and livestock known as agroforestry. Its defining features are that the land is 

farm land rather than notified forest land, the manager is the farmer and his household rather 

than the Forest Department, the scale of each unit is small, and the purposes are mixed: 

household fuel, fodder, fruit and small timber first, sale of surplus second, and soil and 

microclimate benefits throughout. Common forms in Pakistan include linear planting along field 

edges, watercourses and farm tracks; block woodlots of poplar, eucalyptus, shisham or kikar on 

irrigated farms in Punjab and Sindh; scattered parkland trees retained in rain-fed fields; 

homestead gardens combining fruit, fodder and fuel species around the house; silvopastoral 

combinations where fodder trees grow with grasses for livestock; and shelterbelts against wind 

and sand. On-farm forestry overlaps with social forestry and farm forestry as those terms are 

used in policy, but the emphasis here is on the farm as the unit of decision. The farmer chooses 

species, spacing and harvesting time according to household need and market opportunity, and 
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bears the costs and receives the benefits directly, which explains both its popularity and its 

responsiveness to prices and extension advice. 

Table 1: Common forms of on-farm forestry in Pakistan 

Form Where it is placed Typical products and 

benefits 

Boundary / linear planting Field edges, bunds, 

watercourses, tracks 

Poles, fuelwood, shade with 

minimal crop-area loss 

Block woodlot Part of the farm, often 

irrigated 

Timber and poles for sale; 

concentrated income 

Homestead planting Around the house Fruit, fuel, fodder, shade; 

easy protection, women’s 

involvement 

Agroforestry with crops Intercropped or scattered in 

fields 

Combined crop and tree 

yield; soil improvement 

Silvopasture Grazing land with fodder 

trees 

Leaf fodder plus grass; 

livestock support 

Shelterbelt Windward edge of 

fields/settlement 

Wind and sand protection; 

periodic fuel and poles 
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How On-Farm Forestry Differs from Conventional Forestry 

The contrast with conventional state forestry clarifies the concept further. Conventional 

forestry manages relatively large, compact forest areas for sustained timber production and 

watershed protection under departmental control, with long rotations, working plans and 

protection staff. On-farm forestry manages very small, dispersed areas under household 

control, usually with short rotations for fast-growing species, simple management, and 

harvesting decided by family need or market price rather than by a working plan. Its planting 

stock often comes from private and departmental nurseries near the farm, its labour is family 

labour in slack periods, and its success is judged by the household in terms of total farm income 

and security, not by timber volume alone. This difference has an important consequence: 

extension for on-farm forestry must persuade and support rather than direct. Species that 

officials favour will not be planted unless farmers also value them, spacing that suits a 

plantation may waste a small field, and harvesting rules designed for state forests have no place 

on private land. Recognising the farmer as the forester on his own farm is therefore the 

conceptual heart of on-farm forestry, and training, research and policy all change once that 

recognition is granted. A forester working with farm trees becomes an adviser on the whole 

farming system, not only on trees. 

Significance for Strengthening the Forest Community: Supply, Livelihoods and 

Pressure Reduction 

The significance of on-farm cultivation for the forest community begins with supply. Farm-

grown trees now provide a very large share of Pakistan’s fuelwood and a substantial share of its 
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small timber and poles, volumes that the state forests could never produce alone. Every farm 

woodlot that matures is supply that does not have to be cut from a reserved forest, so on-farm 

cultivation directly strengthens the remaining natural forests by relieving them, allowing 

regeneration, wildlife habitat and watershed functions to recover. For the human forest 

community, meaning the villages in and around forests as well as farming communities more 

generally, on-farm cultivation creates livelihoods and cohesion: nursery raising, planting, 

tending, harvesting, transport and processing employ local people; tree income keeps families 

on their land instead of forcing migration; and shared activities such as community nurseries, 

planting campaigns and negotiated grazing and lopping rules build the habits of cooperation on 

which all community forestry depends. Households that grow their own trees also participate in 

forestry as producers with knowledge and standing, not merely as collectors or offenders, and 

this change of role transforms the relationship between people and the Forest Department 

from policing towards partnership. Women benefit particularly from homestead and fodder 

plantings close to home, which reduce collection burdens and give them a recognised role in 

tree decisions. 

Significance: Knowledge, Institutions and Resilience 

On-farm cultivation also strengthens the forest community in less visible but lasting ways. It 

spreads practical forestry knowledge, about species, nurseries, pruning, pest recognition and 

marketing, across thousands of households, creating a broad base of skilled tree growers on 

whom community and joint forest management can draw. It generates local planting material 

and farmer-to-farmer learning that no department can replicate at the same scale. 

Institutionally, successful farm forestry encourages tree-grower associations, cooperative 
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marketing and village organisations that can later take on larger tasks such as managing guzara 

or communal forests. Environmentally, the network of farm trees links forest patches, 

conserves soil and water across whole catchments, and makes rural communities more resilient 

to fuel shortages, price shocks and climate extremes, because a community with trees on its 

farms has reserves of energy, fodder and saleable assets in a crisis. None of this happens 

automatically: insecure tenure, fear of future restrictions on private trees, poor planting stock 

and exploitative marketing can all weaken the contribution, so policy must keep private tree 

growing free, simple and profitable. Where that enabling environment exists, however, on-farm 

cultivation turns forestry from the concern of a single department into the shared work of the 

whole rural community, which is the deepest sense in which it strengthens the forest 

community. 

Conclusion 

In conclusion, on-farm forestry is the deliberate management of trees by farmers on 

agricultural land, in boundaries, homesteads, woodlots, agroforestry combinations and 

shelterbelts, under household control and for mixed household and market purposes. Its 

significance for strengthening the forest community is large and practical: it supplies much of 

the nation’s fuelwood and small timber, reduces destructive pressure on natural forests, 

creates rural employment and household security, includes women and smallholders as 

recognised tree producers, spreads forestry knowledge and institutions across the countryside, 

and makes communities more resilient. For an MSc student of forestry extension, the lesson is 

direct: the future of forestry in Pakistan will be decided as much in farmers’ fields as in reserved 
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forests, and the extension worker who supports on-farm cultivation well is strengthening both 

the forest and the community at the same time. 

Question 5: Correlation Between Tree Management and Farm 

Household Activities (20 Marks) 

Question: Discuss the correlation between tree management and farm household activities in 

support of the farming system. 

Introduction 

A farm household does not run its activities in separate compartments. Cropping, livestock 

keeping, fuel and fodder collection, house maintenance, seasonal wage work and the care of 

children and elders all compete for the same land, labour, cash and time, and a change in one 

activity affects all the others. Tree management sits inside this web rather than outside it. Trees 

occupy small parts of the farm for many years, need labour at particular seasons, produce 

materials the household uses every day, and interact biologically with crops and animals. There 

is therefore a real correlation, a two-way relationship, between how trees are managed and 

how the household organises its other activities, and the farming system as a whole is either 

supported or weakened according to whether that relationship is handled well. This answer 

discusses the correlation activity by activity, for cropping, livestock, household energy and 

domestic needs, labour and income, and then draws together what the relationship means for 

extension advice that aims to support, rather than disturb, the farming system. 
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Correlation with Cropping Activities 

The relationship with cropping is the most studied and the most double-edged. On the 

supporting side, trees on boundaries and within fields return leaf litter and prunings that 

maintain soil organic matter, leguminous trees add nitrogen, windbreaks protect young crops, 

and tree income can finance seed, fertiliser and irrigation for the crop enterprise, so good tree 

management can raise the stability and sometimes the yield of cropping. Trees also use 

resources crops cannot fully use: deep soil layers, field edges, and the winter or fallow periods 

when light and labour are spare, so the total production of the farm rises without a matching 

rise in inputs. On the competing side, trees shade the crop strip next to them, their roots take 

water and nutrients from the adjoining rows, and planting, pruning and harvesting can clash 

with sowing or harvest peaks. Farmers manage this correlation actively by choosing narrow-

crowned or light-shade species for field edges, pruning branches and roots, orienting lines to 

reduce shade, and felling or pollarding at the stage when competition would become costly. 

The observed pattern, that farmers retain trees they can prune and remove freely but resist 

dense, unmanageable planting inside fields, shows the correlation at work: tree management is 

adjusted until its support to cropping clearly exceeds its competition with cropping. 

Correlation with Livestock and Household Domestic Activities 

The correlation with livestock is almost entirely supportive and is often the strongest reason 

households keep trees. Fodder trees provide green feed in the dry and winter gaps when grass 

and crop residues run short, so tree lopping calendars are matched to the livestock feeding 

calendar; better-fed animals give more milk, reproduce more reliably and produce more 
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manure, and manure returns to the fields, linking trees, animals and crops in a single nutrient 

cycle. Shade trees in yards and grazing areas reduce heat stress and improve animal comfort 

and production, while poles and small timber from the farm build and repair sheds, fences and 

carts. Domestic activities show a similar fit. Fuelwood from prunings and thinnings is produced 

as a by-product of managing trees for other purposes, and its availability determines how much 

time women and children spend collecting fuel, which in turn affects schooling, food 

preparation and other domestic work. Fruit, nuts, honey and other tree foods enter the 

household diet directly, building timber repairs the house, and leaves and litter serve as 

bedding and compost material. When tree management is neglected, each of these domestic 

tasks becomes harder and more time-consuming; when it is planned, the household’s daily 

work becomes easier in ways that rarely appear in timber statistics but matter greatly to the 

family. 

Table 1: How tree management supports household activities 

Household activity Support from managed trees Management action that 

strengthens the link 

Cropping Litter, nitrogen, shelter, cash 

for inputs 

Pruning, root management, 

suitable boundary species 

Livestock keeping Gap-season fodder, shade, 

manure cycle 

Lopping calendar matched to 

feed gaps 

Fuel and cooking Fuelwood from prunings and Coppicing and rotational 
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thinnings lopping, not felling 

Housing and farm structures Poles, small timber, thatch 

materials 

Retaining straight stems; 

staggered harvesting 

Income and emergencies Saleable surplus; living 

savings 

Mixed species and ages so 

something is always saleable 

Labour organisation Off-season work; less 

collection time 

Scheduling planting/pruning 

outside crop peaks 

 

 

Figure 1: Trees at the centre of the farming system. Managed trees exchange fodder, fuel, litter and cash 

with crops, livestock and the household, and receive labour, manure and protection in return. (Schematic 

diagram prepared for this guide.) 
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Correlation with Labour, Income and Risk Management 

Labour and income complete the picture. Tree work, nursery raising, planting, watering of 

young plants, pruning and harvesting, is concentrated by sensible households in slack 

agricultural periods, so tree management absorbs under-used family labour without competing 

with peak crop work, and it can provide paid work for poorer neighbours at harvesting and 

transport. The income correlation runs in both directions: crop income often pays for seedlings 

and protection in the establishment years, and tree income later repays the farm by covering 

school fees, inputs and ceremonies and by standing as an emergency reserve that can be cut 

and sold when crops fail, livestock die or prices collapse. This insurance function is a central 

part of the correlation, because a farming system with a tree component is measurably less 

risky than one depending on a single annual crop: trees tolerate drought that destroys a crop, 

store value across years, and can be harvested flexibly when the household, not the season, 

decides. Gender is part of this correlation too. Women manage much of the fodder, fuel and 

homestead work connected with trees, so tree decisions taken without them often fail, while 

involving them aligns species choice and lopping practice with the domestic and livestock needs 

the trees are meant to serve. Extension that studies the household’s whole calendar, its labour 

peaks, feed gaps, fuel needs and cash-flow pattern, before recommending any tree 

intervention, is simply taking this correlation seriously. 

Conclusion 

To conclude, tree management and farm household activities are closely and reciprocally 

correlated in support of the farming system. Trees support cropping through soil, shelter and 
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finance while needing careful pruning and placement to limit competition; they support 

livestock through fodder, shade and the manure cycle; they support domestic life through fuel, 

food and building materials while saving collection labour; and they support the household 

economy by using slack labour, smoothing income and insuring against shocks, in return for 

land edges, protection and off-season work from the household. The practical implication is 

that trees should never be promoted as an isolated activity. The extension worker and the 

farmer together should fit species, place, numbers and management operations into the 

existing pattern of household activities, strengthening each link and easing each competition. 

When that fitting is done well, the farming system as a whole, crops, livestock, household and 

trees together, becomes more productive, more stable and more sustainable than any of its 

parts could be alone. 
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