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Abstraet: An area of 0.139 million hectares is covered by bamboo forests in the State of Uttarakhand,
India. The demand for bamboa is increasing at the State level as a raw material for the paper and pulp
mills. The Uttarakhand Bamboo and Fiber Development Board (UBFDB) is also taking up plantations
of bambooe both at forest and non-forest areas. There is lack of information regarding the actual cost
involved in the plantation or cultivatien of bamboo. The study consisted of assessing the cost benefit of
bambeo plantation in the State along with finding out problems in this sector. Of the two kinds of
bamboo plantations, in the commercial method, the cost of raising bamboo farm is Rs. 27,350/ha. In the
conventional methad, there is not much input cost involved. Overall commercial cuitivation of bamboo
is viable option in the State, Bamboo cultivation can be an excellent way of livelihood for poer. In-hills,:
bamboo could be grown along the boundaries of agriculture fields, stream banks, waste lands efe. There
is good scope for bamboo cultivation in the State of Uttarakhand. Commercial cultivation of bamboo
will not only meet industrial raw material demand but also alleviate poverty, Plantation of bamboo in the
form of windbreaks or along bunds is also a viable option.

INTRODUCTION

India is one of the leading countries of the world, second only to China in bamboo
production with 3,23,000,00 tonnes per year, There are about 125 indigenous and
exotic bamboos falling under 23 genera in an area of 10.03 million hectares. This
constitutes 12.80 per cent of total forest area of forest cover in India. About 66 per
cent of the growing bamboo is in North Eastern states and remaining 34 per cent in
the rest of the country (Bensal and Nath, 2002). The annual bamboo production in the
world is estimated to be more than 20 million tonnes, while corresponding figure for
India is 4.6 million tones (Tiwari, 1992; Oberoi and Lepcha, 2004).

The diverse geographical nature of Uttarakhand allows seven species of bamboo to
grow naturally including Dendrocalamus strictus (lathi bans) and Arundinaria spp.
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(Ringal), which are found in 1,39,000 ha of reserve forests besides Bambusa nutans
(Chay bans) and D. hamiltonii somdevi (Kanko bans) which are found mainly in
homesteads. In Uttarakhand, D. strictus is the main species growing in the forest. B.
bambos occurs to a very limited extent naturally in Haldwani Forest Division, West
Tarai, Central Tarai and East Tarai Forest Divisions. Other species cultivated in
homsteads area are: B. nutans and D.hamiltonii. Bamboo is also extensively found in
sub Himalayan, Tarai and Bhabar tracts of Uttarakhand. An area of 0.139 million

© hectares is covered by bamboo forests in the State at present,

Bamboo plays an important role in several major economic sectors, such as housing,
pulp and paper, textile, wood products, agriculture, fisheries and sericulture. Also the
production of bamboo is labour intensive, resulting in job creation. It has been estimated
that 1 ha of intensive labour plantation with 500 culms generate 384 workdays. The
demand for bamboo is increasing in the State as a raw material for paper and pulp
mills {00, The State has got many paper mills located in the Tarai regions like, Century
Paper Mill at Lalkuan, ] K Paper Mill at Rudrapur, which have demand for bamboo
as a raw material. The production of bamboeo in the State was of the tune 54,480
tonnes in the year 2000-01 (Anonymous, 2003).

There has been a growing interest in the cultivation of bamboos and the demand for
good quality bamboo has gone up due to its recent commercial and industrial uses. At
the national level, National Mission on Bamboo Application and National Bamboo
Mission are generating awareness on this regard (Gupta, 2008). At the State level,
Bamboo Development Agencies of respective States are making their effort. In the
State of Uttarakhand, the Uttaranchal Bamboo and Fiber Development Board (UBFDB)
is responsible for coordinating various activities related to the cultivation, conservation,
research and industrial apphcatlon of bamboo. (Anonymous 2005). The National
Bamboo Mission envisages ¢overing over 1.7 lakh hectares in bamboo plantation.

Bamboo can play an important role in uplifting the livelihood of the people in the
State. Tt can also meet the raw material demand for various wood-based industries
within the State and outside too. There is a lack of information regarding the actual
cost involved in the plantation or cultivation of bamboo. There has been very meager
studies done on this regard. Such type of study should give a foresight of cost involved
and future benefits to a interested cultivator. A study was carried out in four districts
of the newly formed State of Uttarakhand with the objective of finding out the
economics of bamboo cultivation. The study also highlights problems accustomed in

this sector.
MATERIAL AND METHODS

The study consisted of assessing the cost-benefit of bamboo plantations in the State
alongwith. finding problems in this sector and potential bamboo areas. Four districts
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surveyed for this work, were Dehradun, Pauri Garhwal, Nainital and Udham Singh
Nagar. Survey was conducted by randomly selecting clusters having bamboo
plantations in non-forest land. Farmers in each district were surveyed with a well
structured question schedule. It included question relating to cost of land preparation,
maintenance, felling and transportation. The revenue obtained by the grower was
also ascertained. Averages of the rate was taken to find overall cost- benefit of plantation.

Physical verification was also done of these plantation,

RESULTS AND DISCUSSION

While carrying out the survey in the State, two kinds of bamboo cultivation were
encountered, The first type can also be called as commercial cultivation, its prominent
features were a large area under plantation, facility of irrigation, and eultivators having
sound economic background. This kind of bamboo plantation had a commercial
outlook. Such plantations mainly occur in areas having level land viz., Ramnagar in
Nainital, Udham Singh Nagar and Dehradun. The second type of cultivation
(conventional) is carried out by people having small pieces of land and not having a
sound economic background. Such type of plantations are found in the districts of
Pauri Garhwal and Dehradun. Under such plantations the cultivator had raised few
clumps of bamboo along the boundary of his agriculture fields or in some wasteland,
along the boundary of small nullah etc. They were maintaining the bamboo clump by
felling few culms each year for their household use or for selling at local market. - -

Tables 1 and 2 show the cost of different inputs required for cultivation of bamboo in
commercial and conventional methods. In the commercial method the cost of raising
bamboo plantation is Rs. 27,350/ha. This is due to high input cost born by the
commercial farmer, like quality planting material, use of manure, fertitizer and
pesticides, use of tractors for land preparation and-protection costs. The cost for
commercial farmer decreases significantly in subsequent years as there is only need
of irrigation, fertilizer and protection. The additional harvesting and transportation
cost is incurréd when the crop becomes mature i.e. after fourth year of planting. On
an average, per clump yield increases in proportion of 5:7:10 culms in subsequent
years. At 10 culms per clump, stabilization occurs in sixth year of planting. The returns
fetched per culms on site is about Rs. 40,

In the conventional method of bamboo farming, there is not inuch input cost involved. .

Cost is only incurred in field preparation and purchase of planting material. The . '_

cultivator does not carry out maintenance operation after planting. Some cost is incurred
in mulching operation. The harvesting cost per culm in the conventional plantation
mostly in hills is very high, nearly twice than that in the plain areas. And most of the
time the cultivator has to sell his crop to contractors fetching low price when compared :
to prevailing market prices. The return they fetch is between Rs. 20 25 per culm at '

plantation site.
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Table 1. Unit cost of bamboo cultivation of ¢commercial model

Species; Dendeocalamus asper, spacing: 5x5m, total plants: 400/ha

S.No ltems Units Iyear Il year Il year IV year V year VI year
' onwards
A Material
1 Planting material including 10% 6600 - - - - =
casualty replacement
@ Rs. 15/Plant
2 Fertilizer Ls 1200 1200 1200 1200 1200 1200
3 Manure LS 2400 2400 2400 2400 2400 2400
4 Plant protection @ Rs. 10/ 4000 2000 2000 2000 2000 2000
plant
5 Irrigation thrice a year (@ Rs.800 2400 2400 2400 2400 2400 2400
Sub Total 16,600 8,000 8,000 8,000 8,000 8000
B Labour
1 Land preparation LS 4000 - - - - -
2 Digging pits @Rs. 5/ 2000 - - - - -
Pit
3 Planting and filling pits @ Rs. 5/ 2000 - - - - -
Pit
4 Transportation of @Rs. 2.5/ 1000 - - - - -
planting material Plant
5 Weeding only Ist year LS 1000 - - - - -
6  Mulching @Rs.1,25/ 500 500 500 500 500 500
Plant
7 Pesticides and LS 250 250 250 250 250 250
insecticides
8 Harvesting cost @ Rs. 5/ - - - 10000 14000 20000
. culm
9 Transportation and @Rs.7.5/ - - - 15000 21000 30000
marketing culm
Sub Total 10,750 750 750 25,750 35,750 50,750
Grand Total 27,350 8,750 8,750 33,750 43,750 58,730

The comparison of net benefits shows that commercial and conventional crop is
fetching Rs. 8,12,116ha and Rs. 3,11,852/ha respectively at 6 per cent discount rate
for 30 years. The benefit cost ratio is also high for commercial plantation i.e., 2.23
whereas in case of conventional cultivation it is 1.46. The internal rate of refurn is
60.61 per cent for commercial plantation and 80.30 per cent for conventional plantation
(Tables 3 and 4). It is high in the case of conventional cultivation as there is very low
cost involved in this, Overall commercial cultivation of bamboo is viable option in
the State. The initial cost of plantation can be shared with the grants, subsidies and
loans given in the government sponsored schemes. The plantation once established
could-fetch good returns in future. In hills, clusters of bamboo can be developed as -
land availability is less and people are also not econornically sound.
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Table 2, Unit cost of bamboo cultivation of conventional model
Species: Bambusa nutans, spacing: 5x5m, total plants; 400/ha

SNo Items Units Iyear I year Il year IV year Vyear VIyear
; onwards
A Materizal
1 Planting material including 2600 - & - - -
10% casualty replacement :
@ Rs. 5/Plant
2 Fertilizer - = . - - - i
3 Manure - - = , - - -
4 Plant protection - - = = - - -
5 Irrigation thrice - = = % = - -
a year
Sub Total 2,600 0 0 0 . 0 0
B Labour '
i Land preparation LS 1000 - - - - -
2 Digging pits @ Rs. 2.5/ 1000 - - - = -
Pit
3 Planting and @ Rs. 2.5/ 1000 - - - - -
filling pits Pit

4 Transportation of @ Rs. 2.5/ 1000 - - - - - -
planting material ~ Plant

5 Weeding only LS - - - - - -
Ist year
6 Mulching @Rs.1.25/ 500 500 500 500 500 500
Plant _
7 Pesticides and - - - - - 2 -
" insecticides : :
8 Harvesting cost @Rs: 10/~ - - - 12000 20000 32000
culm
9 Transportation and @ Rs. 10/ - - - 12000 20000 32000
marketing culm '
Sub Total 4,500 500 500 27,500 40,500 6,45,00
Grand Total 6,700 500 500 27,500 40,500 6,45,00

Problems accustomed by bamboo sector in the State

In the newly formed State of Uttarakhand, people have been using bamboo and its
products in a subsistence way in the past. They have never thought of increasing their
production in such a way so that they can link themselves to markets. The commercial
outiook is missing in this sector. That is why one will not find large-scale plantation
of bamboo in the State. People are growing few clumps for their own use. Bamboo
cultivation can be an excellent way of livelihood for poor. Some of the problems

faced by this sector include:
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Table 3. Financial analysis of commercial cultivation of bamboo in one heetare

Year Costin Discount at percent Benefits Discount at percent

Rupees 6 9 12 - inRs. 6 g 12
1 27350 25801.89 2509174 24419.64 0 0 0 0
2 8750 778747 736470 697545 0 0 0 0
3 8750  7346.67 6756.61  6228.08 0 0 0 0
4 33750 2673316 2350935 2144874 66250 5247621 4693317  42103.07
5 43750 32692.55 2843450 2482492 96250 7192360 6255590 5461483
6 38750 4141643 3503071 29764.58 141250 9957568 84222776  71561.65
7 58750 39072.11 3213826 2657552 141250 9393932 7726859 6389433
8 58750 3686048 29484.64 2372814 141250 R8622.00 70883.61  57048.51
9 58750 34774.03 27050.13 21185.84 141250 83605.66 6503542  50936.17
10 58750 32805.69 24816.63 1891593 141250 7887326 5966553  45478.72
11 38750 3094877 2276755 16889.22 141250 74408.74 54739.02  40606.00
12 38750 2919695 20887.67 15079.66 141250 7019692 5021928  36255.36
13 38750 275442 19163.00 13463.98 141250 6622351 4607273  32370.85
14 58750 2598518 17580.73 1202141 141250 6247501 42263.56  28902.55
15 58750 2451432 1612011 10733.41 141250 5893869 38778.50  25805.85
16 58750 23126.72 1479735 958340 141250 55602.54  35576.60 2304093
17 58750 21817.66 1357555 8556.61 1412350 5245522 32639.09 2057226
18 58750 20582.70 1245463 7639.83 141250 49486.06 2994412  18368.09
19 58750 19417.64 1142627 682127 141250 46684.96 2747167 - 16400.08
20 58750 18318.53 10482.81 609042 141250 4404242 2520336  14642.93
21 58750 17281.63 9617.26  5437.88 141250 4154945 2312235  13074.05
22 58750 1630342 8823.18 485525 141250 39187.59 21213.17 11673.25
23 58750 1538059  8094.66 433504 141250 36978.86  19461.62 1042255
24 58750 14509.99 742629  3870.57 141250 34885.72 1785470  9305.85
25 58750 1368R8.47 681311  3455.87 141250 32911.06  16380.46 8308.79
26 58750 12913.84 625056  3085.60 141250 31048.17 15027.94 7418.56
27 58750 12182.87 573446 275500 141250 29290.72 13787.10 662372
28 58750 11493.27 526097 245082 141250 2763276  12648.72 5914.03
29 58750 10842.71 482658  2196.27 141250 26068.64 11604.33 5280.39
30 58750 1022897 4428.05 196095 141250 24593.06 10646.17  4714.63

Total 6601569.19 466617.06 34535828 Total 147368582 1011229.46 725338.00
NPV 812116.63 5444612.40 379979.72
B:C 223 . 217 2.10
IRR  60.61%

lack of good quality planting material; lack of funds; lack of knowledge about
government’s initiative; unorganized marketing; existing growers are prospering
because of their individual efforts; there has been no inventorisation of growing
stockpotential on private land; lack of information on site specific suitability of species;
ignorance of economics of cultivation/plantation; high transportation cost.
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Table 4. Financial analysis of conventional cultivation of bamboo in one hectare
Year Costin Discount at percent Benefits Discount at percent
Rupees 6 9 12 in Rs. 6 9 12
| 6700 632076 6146.79  5982.14 0 0.00 0.00 0.00
2 500 445.00 420.84 398.60 0 0.00 0.00 0.00
3 500 419.81 386.09 355.89 0 0.00 0,00 0.00
4 24500 1940629 1735642 15570.20 35500 2811933 25149.09 22560.89
5 40500 3026396 2032222 2298078 59500 44461.86 138670.92 33761.89
6 64500 4546995 3845925 3267771 95500 6732373 5694353  48383.27
7 64500 42896.19 35283771 2917653 95500 6351296 352241.77 43199.35
8 64500 40468.10 3237037 2605047 95500 59917.88 4792823 38570.85
8 64500 3817745 29697.5% 2325935 05500 56526.30 43970.85 34438.26
10 64500 3601646 2724549 2076728 05500 53326.70 4034023  30748.44
11 64500 33977.80 2499586 18542.21 95500 50308.21 3700939 2745397
12 64500 32054.52 2293200 16555.54 95500 47460.57 33953.57 2451247
13 64500 3024011 2103853 14781.73 95500 4477413 31150.06 218R86.13
14 64500 28528.41 1930140 13197.97 95500 4223974 28578.04 19541.1%9
15 64500 2691359  17707.70 11783.91 95500 39848.81 26218.38. 17447.50
16 64500 25390.19 16245.60 10521.35 95500 37593.22 24053.56 15578.12
17 64500 23953.01 1490422 9394.07 095500 3546530 2206749  13909.03
18 64500 2259718  13673.39 838756 95500 33457.83 2024541 12418.78
19 64500 21318.09 1254459 7488.88 95500 3156399 18573.77 11088.20
20 64500 2011141 11508.79 6686.50 95500 2977735 17040.15  9900.18
21 64500 1897302 1055852 5970.10 95500 28091.84 15633.16  8839.45
22 64500 17899.07 968673 533044 95500 2650173 1434236 789236
23 64500 1688592 888690  4759.32 05500 2500164 1315812  7046.75
24 64500 15930.12  8153.12 424939 95500 2358645 1207167 6291.74
25 64500 15028.41  7479.93  3794.10 95500 2225137 11074.93  5617.62
26 64500 1417775 686232 338759 95500 20991.86¢ 10160.48  5015.73
27 64500 1337524 629571  3024.64 95500 19803.64 932154 447834
28 64500 1261814 577587 270057 93500 18682.68 . 8551.88 3998.51
29 64500 1190391 529897  2411.22 95500 17625.17 7845.76 3570.10
30 64500 11230.10 486143 215287 95500 16627.52 719794 318759
Total ~ 672089.96 462400.55 33233891 Total 984841.81 673492.28 481336.71

NPV 311851.86 211091.74 148997.82

B:C 1.46 1.46 1.45

IRR  80.30%

Potential areas of hamboo cultivation in the State

During the course of study, it was found that large-scale cultivation of bamboo could
not be done in farm lands as people are dependent on them for growing agriculture
crops. In hills, bamboo could be grown along the boundaries of agriculture ficlds,
stream banks, waste lands, efc. In plain areas, plantation can be raised in the form of
wind breaks as done in Chadda Farm, neat Kaladhungi, Ramnagar. Block plantation
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can also be taken up in less productive lands as done by Pryagya Farm near Kichha,
Udham Singh Nagar. Some of the potential areas where bamboo farming could be
beneficial are mentioned in Table 5. There is a good scope of bamboo cultivation
Uttarakhand. Commercial cultivation of bamboo will not only meet industrial raw
material demand but also alleviate poverty. Plantation of bambgo in the form of -
windbreaks or along bunds is also a viable.option. In a nutshell, one can say that
bamboo is one of the lmks to 1ncrease the 50010 economy of the people in this newly
formed State .

Table 5. P_oten'tial bamboo production a_reaé in the four districts

S.No. District. . Areasof potentiél bamboo. Preferred species
o .+~ production o :
1 Dehi’adun' © 7 Kalsi, Sahaspur and " B nutans, B, bambos D sirictus, -
: : ; .. - Viskasnagar ; D. hamiltonii
2 Nainital = - Ramnagar and Haldwani D, aspei; D. balcooa
3 " Pauri Garhwal ©~ = Kotdwar, Dugadda, . B nutans, B. bambos,
3 o ‘Dhumakot, Yamkeshwar D. hamiltonii _ L
4  Udham Singhnagar _La]kuon, Kitcha B. nutans, B._ba!cooa, D strictus.
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