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ABSTRACT 
 

Kamalia irrigated plantation is located in tehsil Kamalia, district Toba Tek 
Singh, Pakistan. Its economic evaluation was carried out for a period of ten 
years (July, 1999 to June, 2009) in the Department of Range Management and 
Wildlife, University of Agriculture, Faisalabad, during 2011. The data about 
outflow and inflow of plantation were obtained for the period from July, 1999 to 
June, 2009, organized and tabulated. Average cost of plantation was found to 
be Rs. 0.0154 million per hectare per year while net present worth was Rs. 
0.014 million with negative sign. Benefit cost ratio was calculated as 0.11 and 
return on investment as 89.15 with negative sign. On an average, Rs. 0.0138 
million Rs. 89.30% per hectare per annum were spent on land rent Rs. 0.000328 
million (2.12%) on planting material and cultural operations and Rs. 0.000169 
million (1.10%) on irrigation. Total cost of whole plantation for whole period 
was Rs. 681.0 million while net present worth was Rs. 607.16 million with 
negative sign. Each year, plantation had to bear a loss of Rs. 107.45 million. 
The cost of land rent was Rs. 608.20 million (89.30% of total budget) for whole 
plantation, for whole period. Planting materials and planting operations 
claimed Rs. 14.46 million (2.12% of total budget) while irrigation claimed 7.47 
million rupees (1.10%). The study indicates that plantation suffered from huge 
economic loss during the period under study. Sensitivity analysis also 
supports these results. It is recommended that government should start agro-
forestry practices on 30-40 percent area of plantation, to make it profitable. 

 

KEYWORDS: Forest plantations; irrigation; cost benefit analysis; Punjab; 
Toba Tek Singh; Pakistan. 

 
INTRODUCTION 
 

Presently, Pakistan is deficient of timber, fuel wood and other wood products. 
The country is producing only 12.5 mm3 of wood annually while demand is 
touching to 29.5 mm3 (2).  So, Pakistan is spending very huge amounts on 
the import of wood products.  
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Azhar et al. (6) evaluated Daphar irrigated forest (Gujrat, Pakistan) for the 
period from 1981-82 to 2003-04. The plantation had a total area of 2894.35 
hectares. Major tree species were Dalbergia sissoo, Populus deltoides and 
Eucalyptus camaldulensis occupying 2429.15, 404.86, and 60.73 hectares, 
respectively. Benefit cost ratio (BCR) of 1.06 was found for initial 12 years 
indicating very small revenue generation during this period. Large number of 
small trees was the cause of low revenue. BCR for next 11 years was found 
to be 2.08 which indicated that second half of entire period significantly 
generated higher revenue than first half. Large number of big trees 
generated higher return during second half.  Net present worth (NPW) was 
Rs. 13251170 for whole period and whole plantation. Internal rate of return 
(IRR) was 19.39 percent for whole period. 
 
Majid (13) calculated economic benefits of Eucalyptus camaldulensis for 
three tehsils of district Faisalabad (Jaranwala, Samundari and Faisalabad). 
Compact and linear plantations were found in all tehsils. BCR was 5.14, 
10.82 and 6.1 for Jaranwala, Samundari and Faisalabad tehsils, respectively. 
NPW was Rs. 221956, Rs. 572646 and Rs. 346074. Average annual benefits 
(AAB) were Rs.66775, Rs.130519 and Rs. 79372 while IRR was 95, 93 and 
71 for these tehsils, respectively. The BCR and NPW were 7.16 and Rs. 
373242 for whole district while IRR and AAB were 83 percent and Rs. 92250, 
respectively. The results showed that farming of Eucalyptus camaldulensis 
was greatly profitable in block and linear patterns. Short rotation (5-6 years) 
was better for block plantation. The best rotation for linear tree plantation was 
six to eight years.  
 
Friday et al. (8) described NPW of 2719 $ per acre for a 50 acres teak 
(Tectona grandis) tree plantation grown at a rotation age of 35 years. The 
discount rate was 4 percent.  IRR was found to be 6 to 8.01 percent for 
different stumpage values. Land equivalent value (LEV) was calculated as $ 
3634 per acre. 
 
Another study (1) on financial analysis of Neem tree (Azadirachta indica) 
used a discount rate of 12 percent per annum. It calculated a BCR of 3.59, 
IRR of 45.88 percent and NPW of Rs.40838 from one hectare plantation of 
Neem trees. 
 
Roja et al. (20) reported that Cordia dodecandra was grown for timber and 
fruit production at the same time in southern Mexico. For timber production, 
rotation age was 60 years. BCR was found to be 5.61 and NPW 265 Mexican 
pesos at an interest rate of 5 percent. Forty years rotation was being followed 
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for fruit production. BCR for fruit production was calculated as 2.11 with NPW 
of 102.47 Mexican pesos. 
 
Momen et al. (14) reported that in Chittagong district, 33 timber/fruit tree 
species were growing in the home gardens. Considerable number of 
vegetables was also planted under shade of homestead trees. The analysis 
indicated BCR more than 1 for all plant species, NPW was positive and IRR 
was more than 10 percent. Further investment on fruit and timber plants was 
found to be highly cost-effective if species like Artocarpus heterophyllus, 
Tectona grandis, Cocos nucifera and Swietenia macrophylla are raised. 
 

Pitigala and Gunatilake (17) found NPW of mahogany and pine plantations 
as LKR1 4,267.98 and 21,999.85, respectively with negative sign. The 
discount rate used for calculations was 15 percent. Carandang et al. (7) 
found that forestry on small farms is profitable with IRR ranging from 18 to 45 
percent for various Populus species. 
 

Nienow et al. (15) carried out economic appraisal of plantation of Salix 
tetrasperma and reported that maximum expenditure (44.64%) was incurred 
on land rent and minimum on plant protection (0.41%) in the establishment of 
Salix tetrasperma (Willow) plantation.  
 

Harrison et al. (10) stated that cultivation of Acacia mangium and Gmelina 
arborea was economically fruitful with a NPW of 12641 and 30782 PhP per 
hectare, respectively. LEV and IRR were found to be 14602 and 35556 PhP 
per hectare and 17 and 31 percent for Acacia and Gmelina, respectively. 
 

Mahapatra and Tewari (12) carried out economic evaluation of dry deciduous 
forests of Eastern India. The NPW from non-timber forest products was 1016 
dollars for coastal areas and 1348 dollars per hectare for the interior areas, 
which were significantly greater than revenue from other farm uses. 
 
Anwar and Qureishi (5) found the cost of Kamalia forest as Rs.19653 and 
revenue as Rs.171116 per hectare while net return was Rs.151463. 
 
Punjab Forest Department frequently claims that it is managing irrigated 
plantations on scientific lines and these plantations are generating 
reasonable profit for the people of Punjab (6). Some other studies claim that 
irrigated plantations of Punjab are running in loss and are a source of 
economic burden on the provincial government (18). So, there is 
contradiction about profitability of irrigated plantations of Punjab. To eliminate 

                                                 
1 Sri Lankan Rupee 
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this contradiction a study on Kamalia plantation was conducted in view of 
existing resources (financial, travelling cost time, etc.). The objective was to 
evaluate its profitability and suggest ways to improve it. 
 

MATERIALS AND METHODS 
 

Kamalia falls in district Toba Tek Singh with an area of 1115 km2. It is located 
in sub-tropical, semi arid region between 710-30/ to 730-45/ East longitude and 
300-30/ to 320-30/ North latitude. It receives 350 mm rainfall annually which 
mostly occurs in monsoon (July-August). Its altitude is 164.47 meters above 
sea level (3). 
 
Kamalia plantation has 4399.19 hectares of total area. The area under trees 
cover is 3597.98 hectares while remaining is occupied by residential colonies, 
roads, buildings, etc. It is irrigated with lower part of Chenab canal. The major 
tree species found here  include Dalbergia sissoo (Shisham), Eucalyptus 
camaldulensis (Sufeida), Prosopis juliflora (Mesquite) and Morus alba (Toot) 
occupying 3058.28 (85%), 287.84 (8%), 143.92 (3.5%) and 143.92 (3.5%) 
hectares of land, respectively. There were 728 trees per hectare of each 
species. The rotation age of Dalbergia sissoo (Shisham), Eucalyptus 
camaldulensis (Sufeida) and Morus alba (Toot) is 22, 12 and 15 years, 
respectively (3). 
 
The present study was conducted in the Department of Range Management 
and Wildlife, University of Agriculture, Faisalabad during 2011. The record 
about economic outflow and inflow of plantation was obtained from the office 
of Sub-Divisional Forest Officer of the area for previous ten years (July, 
1999-June, 2009). The data were organized and tabulated. Present worth of 
revenues and expenditures was determined using a discount rate of 12 
percent which was calculated from average of interest rate of Zarai Taraqqati 
Bank on farm credits (14% from 1999-2002 and 9% from 2003-2009). 
Moreover, present interest rate of same bank under “Awami Zarai Scheme” is 
still 11.5 = 12% (3). Rent of land applicable in adjoining areas for various 
years of study was taken as land rent of plantation. Total cost per hectare 
was calculated by adding up all cost streams. Cost per hectare was multiplied 
with total area of plantation to calculate total cost of whole plantation. Total 
cost per year was obtained by adding up all cost components of the 
respective year. Total costs for 10 years were obtained by adding up total 
costs per year from July, 1999 to June, 2009. Revenues/gross benefits per 
hectare, per year and total for ten years were calculated in the same way. 
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The total costs included the cost of land rent, planting materials and 
plantation, irrigation, salaries of forest staff, energy, machinery, construction 
and maintenance of roads, harvesting/felling fuel wood and miscellaneous 
charges. 
 
Land rent was inquired for last ten years from the farmers living in adjoining 
areas of the plantation and this rent was taken as land rent of the plantation 
as no record of land rent was available with the office of Forest Officer.  
Irrigation charges included the annual charges of water (abiana) paid to 
Irrigation Department. Energy included the bills of electricity and petrol/fuel. 
 
Cost of machinery included cost of purchasing and maintenance of 
machinery owned and used by the forest staff for various operations. The 
cost of construction and maintenance of buildings and roads, located within 
the boundaries of plantation was also extracted from official record.  Tree 
felling and conversion into timber and stacking of fuel wood was included in 
the harvesting cost, and miscellaneous charges included weeding, 
firefighting, uniform of employees and publicity charges.  
 
The revenue fetched from timber included the value of timber sold during 
each year. Fuel wood included the value of fuel wood sold; brush wood 
consisted of price of fuel wood smaller than 1 inch in girth.  number of 
nursery plants of different species sold during each year, in the form of entire 
plant with polythene tube or pot, entire plant with ball of earth or naked roots, 
stumps and branch/shoot cuttings were also included as source of income. 
Honey, a non-woody forest product, had also share in total income.  Rent of 
some old buildings given to some other state/private departments and rent 
collected from visitor’s rest house also generated revenue. The fines 
collected from persons involved directly or indirectly in illegal felling of trees 
were also made an income stream. The land rent included the income 
generated by the land rented during early growth stage of trees for agro-
forestry purposes.  It is different from the land rent which acted as a 
component of cost. Miscellaneous recoveries included fines of previous 
year(s) received in next year. Similarly rent of buildings and incomes from all 
other sources in the form of “arrears” were summed up in this category. 
Moreover, income from sale of grasses/controlled grazing and sale of Morus 
alba leaves also fall in miscellaneous category. 
 
All these data were analyzed following economic techniques recorded by 
Azhar et al. (6) to determine the economic feasibility of the plantation. 
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BCR (benefit cast ratio) 
 
BCR was calculated as under:- 

 
BCR =  Present worth (PW) of benefits (gross) 

      Present worth (PW) of costs 
 

The benefits and costs were multiplied with respective discount factor for 
determining their present worth. 
 

Discount factor = 1/ (1+i) n 

 

i = Discount rate 
 

n = Number of years (e.g. 1 for first year, 2 for 2nd year and so on.) 
 

The project was acceptable with a BCR of 1 and vice versa. 
 

NPW (net present worth) 
 

NPW was calculated using following formula. 
 

NPW = PW of gross returns - PW of expenditures 
 

NPW with positive sign led to acceptance of the project and vice versa. 
 

ROI (return on investment) 
 
ROI depicts the net economic benefits in the form of percentage. It was 
calculated as under:-  
 

ROI = [{PW of gross benefits - PW of costs}/ {PW of costs}] x 100 
 
A project was acceptable with a positive ROI and vice versa. 
 

AAB (average annual benefits) 
 

AAB expresses the annual income provided by project. A project with positive 
AAB is acceptable, otherwise not acceptable.  
 

AAB = CRF (PW of benefits - PW of costs) 
 

CRF (capital recovery factor) 
 

It was calculated by the formula: 
 

CRF = i(1+i) n/ {(1+i)n  -  1} 



Economic evaluation of irrigated plantation in Kamalia 

J. Agric. Res., 2013, 51(2) 

195

Here n is the number of annuities received.  This is related to the annuity 
formula, which gives the present value in terms of annuity, interest rate and 
number of annuities. 
 
If n = 1, the CRF reduces to 1+i. As n goes to infinity, the CRF goes to i. 
 

Sensitivity analysis 
 

Changes in prices of inputs and outputs vary from time to time and area to 
area in whole world. So, sensitivity analysis of Kamalia irrigated plantation 
was made out to find out the expected changes in economic condition of this 
plantation with expected changes in the prices of inputs and outputs. 
Sensitivity analysis was carried out in three scenarios viz. increasing cost by 
10 percent, decreasing gross benefits by 10 percent and increasing cost and 
decreasing gross benefits both by 10 percent as described by Hasa et al. 
(11). 
 

RESULTS AND DISCUSSION 
 

Average allocation of resources for Kamalia irrigated plantation  
 

On an average, maximum expenditure of Rs. 0.0138 million per hectare per 
year (89.30%) was incurred upon land rent (Table 1). Planting materials and 
planting operations claimed Rs. 0.000328 million (2.12%), irrigation Rs. 
0.000169 million (1.10%), and salaries of staff Rs. 0.000339 million (2.19%). 
Purchase and maintenance of machinery asserted Rs. 0.000027 million 
(0.17%), construction and maintenance of roads and buildings Rs. 0.000038 
million (0.25%) and fuel wood and timber felling Rs. 0.00061 million (4.18%). 
Similarly, Rs. 0.000086 million (0.56%) were spent on energy and Rs. 
0.000019 million (0.13%) on miscellaneous expenditures. 
 
Table 1. Average allocation of resources for Kamalia irrigated plantation (Rs./ha/year). 
 

Cost item Worth (million rupees) 
Land rent 0.0138 (89.30) 
Planting materials and planting operations 0.000328(2.12) 
Irrigation 0.000169(1.10) 
Salaries of staff 0.000339(2.19) 
Purchase and maintenance of machinery 0.000027 (0.17) 
Construction and maintenance of roads and buildings 0.0000389(0.25) 
Fuel wood and timber felling 0.00061 (4.18) 
Energy (electricity and petrol bills) 0.000086 (0.56) 
Miscellaneous* 0.000019 (0.13) 
Total 0.0154 

*Weeding, firefighting, uniform of employees and publicity charges  
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Note: The values in parentheses are percentages. 
The results showed that largest cost component is land rent, consuming 
89.30 percent of total resources. The basic reason is the establishment of 
this plantation on land capability class-I which is not recommendable as 
discussed earlier (6). 
 
These results agree to the findings of Nienow et al. (15) who reported that 
maximum expenditure (44.64%) was incurred upon land rent and minimum 
on plant protection (0.41%) in the establishment of Salix tetrasperma (Willow) 
plantation. In case of present research the plant protection charges were 
included in miscellaneous costs. 
 
Economics of Kamalia plantation  
 
Average gross benefit was calculated as Rs. 0.0017 million per hectare per 
year only.  BCR was only 0.11 which is very low than 1 (Table 2). Therefore, 
project is unacceptable. NPW was calculated as Rs. -0.014 million with 
negative sign. The negative symbol indicated loss of investment. So, the 
project is again unfeasible. ROI was Rs. 89.15 percent with negative sign 
indicating about 90 percent annual loss.  
 

Table 2. Economics of Kamalia plantation.  
 

Economic tools Worth (Rs./ha/year) 
Average costs 0.0154 
Average gross benefits 0.0017 
Benefit cost ratio 0.11 
Net present worth (million Rs.) -0.014 
Return on investment (%) -89.15 

 
The revenue stream is negative because these plantations were established 
on land capability class-I which is considered as very high rent land. Actually 
in sub-continent, irrigated plantations were started to be established in 1860s 
to meet the fuel requirements of railway engines, during British rule. After 
commercial production of coal started in India in 1870s, major objective of 
these plantations was shifted from fuel wood production to timber production 
(9). At that time, the population was very low and no agricultural practices 
(crop production) were needed on these lands. However, with increasing 
population, it was necessary to shift from pure forestry towards agro-forestry 
to make these plantations economically feasible and also to fulfill food 
requirements of the people of country. That is why these plantations 
continued to produce high priced timber which could not justify the existence 
of these plantations (13). 
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Harrison et al. (10) also calculated NPW of two tree species, Shorea contorta 
(lauan) and Vitex parviflora (molave) as PhP -32,930  and PhP-41,764 and 
LEV as PhP -28,851 and PhP -36,591  per hectare per year, respectively. 
The present results, however, disagree to the conclusions of Anwar and 
Qureishi (5) who found the expenditure of Kamalia plantation as Rs.19653, 
revenue as Rs.171116 and NPW was Rs.151463. The reason is that they did 
not discount the cash-flows which caused great differences. 
 

Total allocation of resources for whole Kamalia plantation (1999-2009)  
 

Maximum expenditure of Rs. 608.20 million (89.30%) was incurred upon land 
rent per hectare during ten years (Table 3). Planting materials and planting 
operations claimed Rs. 14.46 million (2.12%), salaries of staff Rs. 14.93 
million (2.19%) and fuel wood and timber felling Rs. 28.44 million (4.18%). 
Minimum expenditure was incurred on purchase and maintenance of 
Miscellaneous expenditures were Rs. 0.868 million (0.13%). 
 

Table 3. Allocation of resources for whole Kamalia plantation for last 10 years. 
 

Cost item Worth (m. Rs.) 
Land rent 608.20 (89.30) 
Planting materials and planting operations 14.46 (2.12) 
Irrigation 7.47 (1.10) 
Salaries of staff 14.93 (2.19) 
Purchase and maintenance of machinery 1.19 (0.17) 
Construction and maintenance of roads and buildings 1.71 (0.25) 
Fuel wood and timber felling 28.44 (4.18) 
Energy (electricity and petrol bills) 3.79 (0.56) 
Miscellaneous* 0.868 (0.13) 
Total 681.00 

Note: The amounts in parenthesis indicate percentages,  *Weeding, firefighting, 
uniform of employees and publicity charges 

  

Maximum expenditure on land rent is due to selection of highly fertile land for 
the establishment of this plantation. This land being highly suitable for regular 
crop cultivation, is considered high rent land and was incapable of generating 
high economic returns from this plantation (4). These results agree to those 
of Nienow et al. (15). 
 

Economics of Kamalia plantation for 10 years (1999-2009) 
 

During the period under study Rs. 681.00 million was spent on this plantation 
(Table 4), whereas the revenue of plantation was only Rs. 73.88 million. 
NPW of plantation was found to be Rs. -607.12 million with negative sign. 
Therefore, plantation bore a loss of Rs. 607.12 million during this decade. 
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BCR was calculated as 0.11 which indicated a great monetary loss. ROI 
remained Rs.-89.15 percent with negative mark, so, the project is rejected. 
The state bore a loss of Rs. 107.45 million per annum from plantation during 
last ten years. 
 
 

Table 4.  Economics of whole Kamalia plantation for last 10 years. 
 

Economic tool Worth  
Total costs   (million Rs.) 681.00 
Gross benefits (million Rs.) 73.88 
Benefit cost ratio 0.11 
Net present worth  (million Rs.) -607.12 
Return on investment (%) -89.15 
Average annual benefits  (million Rs.) -107.45 

 

 
These results agree to the findings of Pitigala and Gunatilake (17) who found 
NPW of mahogany and pine plantations in Sri Lanka as LKR 4,267.98 and 
LKR 21,999.85, respectively with negative sign at 15 percent discount rate. 
However, these results are in contrast with the findings of Rawat (19) who 
found that plantation of fast rising species such as Eucalyptus camaldulensis 
in compact pattern is money-making. That difference is basically due to the 
establishment Eucalyptus plantations on land capability class-V with 
reasonably low land rent. Further, high demand and ultimately high price of 
Eucalyptus wood may be another cause of feasibility of Eucalyptus 
plantations. 
 
Contribution of various income components in total revenue 
 
Maximum income i.e. Rs. 0.00117 million/ha/year (70.09%) was generated 
by timber and Rs. 51.68 million (70.09%) in ten years (Table 5). Fuel-wood 
was second major entity that contributed Rs. 0.000263 million/ha/year 
(15.89%) and Rs. 11.71 million (15.89%) in ten years. Maximum income from 
timber is due to the fact that plantation is basically managed for timber 
production of high quality. Although, trees take a long time to become mature 
but finally these provide high income from their main stem which is used for 
furniture, pulp and paper, hockey sticks, village doors, wooden frames, etc. 
(8). These results agree to the findings of Sathish et al. (21) who found that 
maximum income in coffee based agro-forestry system was contributed by 
timber as Rs. 405000. Branches are used as fuel-wood which contain far less 
biomass than timber. Brush-wood contributed Rs. 0.00006 million /ha/year 
(3.61%) and Rs. 2.66 million in ten years (3.61%) (Table 5). Brush-wood is 
also a kind of fuel-wood, consisting of branches which have less girth than 
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fuel-wood. Non-wood income sources (sale of plants, honey, rent of buildings 
and miscellaneous income sources) contributed collectively, Rs. 0.00018  

Table 5. Total contribution of various income components. 

 
Source of income Million Rs./ha/year Million Rs. for 10 years (July, 1999-June, 

2009) 
Timber 0.00117  (70.09) 51.68 (70.09) 
Fuel-wood  0.000263 (15.89) 11.71 (15.89) 
Brush-wood 0.00006 (3.61) 2.66 (3.61) 
Sale of plants 0.0000012 (0.07) 0.054  (0.07) 
Honey  0.000018 (1.12) 0.83 (1.12) 
Rent of buildings 0.000016 (0.009) 00.071 (0.009) 
**Miscellaneous  0.00015 (9.38) 6.92 (9.38) 
Total  0.0016 (100) 73.88  

*Income from previous recoveries in the form of “arrears” and income from sale of 
grasses/controlled grazing and sale of Morus alba leaves for sericulture. 
 

million/ha/year and Rs. 7.816365 million in ten years. Non-wood forest 
products are also an important source of income in forests. These products 
not only contribute to the revenue of forest but also increase the variety of 
forest products (16). 
 
Sensitivity analysis of whole Kamalia irrigated plantation 
 
Sensitivity analysis was carried out in three scenarios, increasing cost by 10 
percent, decreasing benefits by 10 percent and increasing cost and 
decreasing benefits, both by 10 percent. The results indicate that in case 
increasing cost by 10 percent, BCR and NPW will reduce to Rs.-0.098 and 
Rs. 675.20 million, respectively (Table 6). On the other hand, BCR will 
remain same but NPW will be affected less as compared to first scenario, if 
benefits decrease by 10 percent. NPW will reduce to Rs. 614.50 million in 
this case. It means that Kamalia plantation is more sensitive to increase the 
cost as compared to decrease the benefits. Under final scenario of increasing 
cost and decreasing benefits, both by 10 percent, BCR and NPW will be 
affected maximum touching to 0.088 and -682.60 million rupees, 
respectively. 
 
Table 6. Sensitivity analysis of whole Kamalia irrigated plantation. 
 

Economic tool Actual 
values/ 
existing 
values 

Increasing 
cost by 10% - 

increase in 
cost @ 10% 

Decreasing 
benefits by 10% - 

decrease in 
benefits @ 10% 

Increasing cost and 
decreasing benefits by 
10% - increase in cost 

and decrease in 
benefits @ 10% 

Total costs   (m. Rs.) 681.00 749.10 681.00 749.10 
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Gross benefits (m. Rs.) 73.88 73.88 66.50 66.50 
Benefit cost ratio 0.11 0.098 0.097 0.088 
Net present worth (m.Rs.) -607.16 -675.20 -614.50 -682.60 

CONCLUSION AND RECOMMENDATIONS 
 
It is concluded that Kamalia plantation project is economically unacceptable. 
Government is paying out huge funds for the management of plantation 
which cannot be justified from the income generated by this plantation. 
Sensitivity analysis shows that any increase in cost or decrease in the 
benefits will have a clear extra-economic burden on the plantation. So, 
management of Kamalia plantation on present lines is rejected.  
 
It is recommended that Government should review its current policy of 
managing Kamalia plantation in present style. Crop farming on 30-50 percent 
area must be started to make this plantation economically viable. Economic 
rotations of various tree species growing in the plantation should be 
determined and followed in letter and spirit. Revolutionary steps should be 
taken to establish compact tree crops on saline/problematic patches of land 
lying fallow in the area. It will help exploit the present resources on broad 
scale. Fast growing exotic/indigenous tree species may be introduced after 
appropriate trials. 
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