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Mixed plantation with slow growing indigenous species to protect land

degradation (& /INFiI[E)

Desi Projatir Misro Bagan

Mixed plantation technique with slow growing indigenous plant species in hill slope,
that plays an important role to protect land degradation.

Mixed-species plantations can play an important role in regulating land degradation and
sustainable management of degraded forest areas. Among the various forestry practices,
planting fast-growing species (used in mono-culture plantation) with slow-growing and
indigenous species has a positive long-term impact on forest land management. Mixed
species tree plantations have the potential to improve forest soils, forest cover and biological
diversity, and facilitate forest succession in degraded ecosystems. In addition to carbon
accumulation, mixed plantations also increase understory plant regeneration, and in some
cases, reduce diseases and pests infestation in plantation. This technology is applied in hill-
forest areas in Bangladesh for preventing erosion and risk of landslides, and to provide a
sustainable supply of timber and fuel wood.

The plantation site located in Hathazari area of Chittagong division and inside the periphery
of University of Chittagong. The landform is hill slope with 16-30% slopes on average. The
annual rainfall is around 2500 mm and the soil texture is loamy to silty. The species used at
the Hathazari plantation site were: Garjan (Dipterocarpus turbinatus), Telsur (Hopea
odorata), Chapalish (Artocarpus chaplasha), Pithraj (Aphanamixis polystachya), and Minjiri
(Senna siamea). All are deep-rooted, slow growing indigenous plant species with a felling
rotation of 25-30 years. The Dipterocarpus species %rows well on top of hill whereas
Artocarpus chaplasha and Hopea odorata grows well in mid slope. Aphanamixis polystachya
and Senna siamea perform well in bottom layer of hill. The sequence has positive mutual
effects on tree growing. The plantation was established and managed by the authority of
University of Chittagong (owner of the land) in 1990 with 2500 trees planted per hectare area
(spacing interval 2m x 2m). The average slope of the site is around 30%. Before reforestation,
the land was degraded and unproductive. As only a few scattered trees grow due to a huge
demand of fuel wood the resulting insufficient coverage by tree crowns frequently led to
landslides in the area. The local communities are only allowed to collect the dead branches
as fuel and other non-wood forest products like honey, mushrooms, fruits and fodders from
the plantation site.

The major activities required to establish the plantation are: seed collection, nursery
preparation, site preparation, pit preparation, planting, tying of plants to stick for support,
application of fertilizer, compost and biocide. After first establishment, the plantation needs
ongoing maintenance activities such as weeding, refilling of vacancies, thinning, pruning,
application of fertilizers and biocides (if necessary) and cutting of climbers. The timber
sEecies undergo a variety of thinning practices before the entire stand reaches maturity.
These trees are proFressiver thinned out to provide fuel wood and timber, while allowin
room for the natural regeneration of native species. The university authority carried out the
maintenance activities and such a practice is advantageous to adjacent local communities
since it meets their fuel wood demand.

Prior to establishment of the plantation, the area was barren and unproductive, and was
hardly a suitable habitat for wildlife. More critically, during the annual monsoons, landslides
were a reFuIar phenomenon. The natural regeneration of the deforested area was
additionally hampered by incendiary fires set by local communities for agricultural purpose.
After the establishment of the plantation and the subsequent improvement of forest/land
cover, it is now a habit for various species of bird, monkezs, deer, wild pigs, and rabbits.
Furthermore, in humid tropical regions like Bangladesh, the frequent litterfall from indigenous
plant species in mixed plantations constitutes the bulk of soil organic matter, and improved
nutrient availability and soil fertility.

Though the mixed plantation required intensive management in the early stage, the example
of this plantation shows that the mixed plantation wit indi§enous species is worthwhile and
a degraded area can fully recover after 20 years. However, illicit felling of timber trees and
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illegal removal of litters from the ground for fuel by the local communities are still remains as
a management challenge. The practice retains ecological inte%rity and enhances human well-

bein%(t rough ‘cultural” ecosystem services such as aesthetic

liveli
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eauty, ecotourism etc.) and

ood (timber, fuelwood, non-timber forest products) as well.
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The dimensions of structures are explained in the description part.

Hill top

i
"
:

Bottom

Average slope: 30%

Density of plants: 1400 stem/ha
Dipterocarpus turbinatus: 500/ha
Artocarpus choplasha: 500/ha
Hopea odorata: 500/ha
Aphanamixis polystachye: 500/ha
Senna siamea: 500/ha

XL

Dipterocorpus  Artocorpus  Hopea — Aphanemixis Sennd
turbinotus  choplosha  gdorata  palystochva  simea

Author: Md. Fazlay Arafat
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1. Nursery preparation (seed collection, site clearing, leveling and fencing, drainage arrangement, bed preparation, making overhead shed, poly-
bag preparation, potting seeds, manuring, irrigation, weed control) (I #0  f October)

2. Site preparation (prepare plantation site map with GPS, jungle cutting, debris collection and staging, preparation of inspection paths and fire
lines) (0 @0  ©May)

3. Plantation (pit preparation, tying up of plants, application of fertilizers, compost and biocide, stick for support) (0 #0  fJune-july)

BABRM AN (per hectare)

R A i B |k gon) | FLEOMS | LR
FEN

Nursery work Person day 32.0 500.0 16000.0 100.0
Site preparation Person day 20.0 500.0 10000.0 100.0
Plantation Person day 40.0 500.0 20000.0 100.0
B

Polybags Pieces 3000.0 1.0 3000.0 100.0
Loamy soil Cubic meter 6.0 400.0 2400.0 100.0
Bamboo Pieces 7.0 600.0 4200.0 100.0
Stick Pieces 2600.0 2.0 5200.0 100.0
Rope Lump sum 1.0 200.0 200.0 100.0
Bucket, Spade, Knife Lump sum 1.0 1000.0 1000.0 100.0
eSS

Seeds |Kg 2.0 500.0 1000.0 100.0
AEREFAE

Urea Kg 12.0 35.0 420.0 100.0
TSP Kg 12.0 40.0 480.0 100.0
MoP Kg 12.0 30.0 360.0 100.0
Compost Kg 3200.0 4.0 12800.0 100.0
Biocide Lump Sum 1.0 200.0 200.0 100.0
AR

ggr:ﬁzgr:rfgoy‘::rr“:fr;fatﬁtg't?g;?“o” area, number of species Pieces 1.0 1000.0 1000.0 100.0
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1. 1st year weeding and climber cutting (I 70 13 times in a year)

2. 2nd year weeding, climber cutting and thinning (I 70 3 times in a year)

3. 3rd year weeding, climber cutting, thinning and pruning (I #0 3 timesin a year)

4. 1st year Vacancy filling, fertilizer and compost application (I 40 @ june-July)

5. 2nd year Vacancy filling, fertilizer and compost application (I  #0 B June-july)

ARG AR (per hectare)

s - - BEEARE | DHERER
BT RS B B | ROAEEDT) | o) | msoRA%
N
1st year weeding and climber cutting person-day 21.0 500.0 10500.0 100.0
2nd year weeding, climber cutting and thinning person-day 21.0 500.0 10500.0 100.0
3rd year weeding, climber cutting, thinning and pruning person-day 12.0 500.0 6000.0 100.0
Vacancy filling, fertilizer and compost application 2 times person-day 30.0 500.0 15000.0 100.0
AR
Seedlings |pieces | 500.0 | 10.0 5000.0 100.0
AEREFAE
Urea, TSP, MoP, Compost [Lump sum | 1.0 | 1000.0 1000.0 100.0
B BT B ERA 48'000.0
H1 0 R0 0 0 ¢ 578.31
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b aquifer recharge positively influenced due to the canopy
coverage and reduction of surface runoff

o as the plantation established and maintained with native
plant species, the alien invasive plant species are not able
to spread much here

i The before bare, unproductive and degraded land now
supports habitat for various wildlife

L downstream siltation decreased due to reduction of surface
runoff
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KAL: DHERERIR SHRVIR R/ PR 3t A AT IR AT ST AR
e This practice reduces 80% of landslides in this area. e Protecting mixed-species plantations from illicit felling is difficult
e Increases the soil fertility of the degraded land through improved Regular patrolling need to be introduced
nutrient cycling. e Silvicultural practices like thinning and pruning are not
e Enhances biodiversity conservation through habitat improvement. systematically practiced as local community collect dead
AL GIE T B IRA RIS pranches for fuel

e Local community collect litter from the ground to meet their fuel
demand and this reduces the soil fertility Collecting litter from
ground should be banned to protect soil fertility

e Increase carbon sequestration
e Provide a sustainable source of fuel wood and timber to the land

user
SRR/ R il E B A SR FIRA R R AR ST AR
e Due to the slow-growing nature of indigenous plant species, there
is a long lag period before harvest gets possible (which has
impacts on income). Alternate income generation activity need to
be introduced
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