


1. What are occurred in tropical forests under
the present situation?

-Forest ecosystem services are decreases-

2. Tropical forestry for supplying the
reproductive natural resources

3. Incentive of local community living with the
forest

4. Forestry will be the way of future



1. What are occurred in tropical forests?
(1) Forest ecosystem services

*Loss of Forest Values by Decreasing and Degraded Forests in Tropics

*Cultural Value Forest Culture: Long term, reverence, respect
*Ecological Value Mitigation of warming: Carbon sequestration
Biodiversity: Diversity of species and gene
(for medicine, industry, agriculture etc.)
Local and global environment : Water storage and
balance, land slide, erosion, mitigation of
climate, fire protection, amenity etc.
Fertility of soil : Fertile, sustainable primary
production condition
*Socio-Economic Value Reproductive forest resources : 60 % decreasing
wood supply from 1978 to 2000
Non timber forest products : Mushroom, bamboo,
medicinal plants, wild vegetable etc.



1. What are occurred in tropical forests?
(1) Forest ecosystem services

Ecosystem Services Introduction

“Ecosystem services” are the benefits that people receive from the environment.
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1. What are occurred in tropical forests?
(2) Loss and/or decreasing forest ecosystem services after forest
harvest

Table 1. Changes of soil properties before and after forest harvesting
(Kobayash:, 1995)

Soil property quniiYy

AQ thicltness:
before 3.7 1.9 4.6 = 4.2 4.8 + 2.1 cm
after 2.1 = 2.1 8.1 x 9.0 4.5 = 4.5 cm
rate (56.8°%6) (176.1°%6) (93.89%)
thickness:
before 11.2 =+ 3.8 4.6 = 2.0 9.8 + 3.9 cm
after 10.3 =+ 5.9 2.5 2.4 6.3 =+ 5.0 cm
rate {92.0% (54.3%) (64.39%)

Bulk density:
before 0.379 + 0.075 0.524 + 0.084 1.068 = 0.153 g/cc
aftter 0.440 + 0.081 0.591 - 0.114 1.228 + 0.290 g/cc
rate (116.1°6) (112.8%) {(115.0%6)

Saturated

hydraulic

conaduocitivity:
before 446 + 196 254 + 187 61 + 75 cc/min.
aftfter 252 + 129 53 =+ 79 46 = 7S cc/min.
rate (56.5%) (20.9%%6) (75.4°46)

Non-capiilary

POrosity:
before 47.7 + 4.0 48.5 + 4.9 35.5 3+ 4.9 Yo
after 40.5 + 4.8 45.3 == 6.3 24.7 + 9.0 Yo
rate (84.9% (93.4°% (69.6%%

Capillary

porosity:
before 35.4 + 3.3 24.0 + 3.4 21.4 + 2.6 Yo
after 39.8 + 4.0 25.4 + 4.7 27.2 + 5.2 Yo
rate (112.4<%) (105.8%6) (127.1°%)

Total carbon:
before 15.41 = 3.31 7. 77 = 7.32 3.9+1.4 Yo
after 12.38 + 2.96 9.23 + 3.54 2.8 1.7 Yo
rate {80.3°46) {(118.8°6) {(71.8°6)

Total nitrogen:
before 0.75 = 0.14 c.23 + 0.05 0.21 =+ 0.05 %%
after 0.65 = 0.14 0.25 + 0.06 0.16 = 0.08 Yo
rate 86.7°6) (108.7°4%) (76.2°%)




1. What are occurred in tropical forests?
(2) Loss and/or decreasing forest ecosystem services

Cryptmeria Japonica and Chamecypari obtusa plantation in Mt. Takahara
in Tochigi Prefecture

After planting 6 months after 5 years after 10 years after planting
planting planting



1. What are occurred in tropical forests?
(2) Loss and/or decreasing forest ecosystem services

Recovery of Forest Ecosystem after
Harvesting

e\egetation-Soil Recovery
< Secondary forest (Peru Amazon) >
= Nitrogen, Phosphorus, Potassium etc.

Storage recovery Mg

K C
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= Grass land less than logged over
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1. What are occurred in tropical forests?
(2) Loss and/or decreasing forest ecosystem services

total story_:x under story
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diversity

time

Bo(d) Bp(d) Bo Be environment gradient
Xeric mesic
Soil Condition

Fig. Model of species diversity change along to environmental gradient
,at Hinoki (Cryptmeria japonica) plantation (Kobayashi 1984)
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2. Tropical forestry for supplying the reproductive natural

resources
(1) Teak (Tectona grandis) forestry for production of timber

The Completely Randomized Block Design was employed having 9
treatments and 3 replications as follows:
A : Control
B :1:1 mechanical thinning
C:1:1 mechanical thinning + coffee as mtercropplng
D : 2 : 2 mechanical thinning '
E : 2 : 2 mechanical thinning + coffee as intef
F : Low thinning f
G : Low thinning + + coffee as intercropping il
H : Clear cutting

: Clear cutting + + coffee as intercropping |
Each plot contains 81 teak trees (9 x 9 rows)“ &b . |
Thus, total areas of the whole experimental plots will be 4.32 ha. The
layout of the experimental plot is shown in Figure 2.




2. Tropical forestry for supplying the reproductive natural

resources
(1) Teak (Tectona grandis) forestry for production of timber

Table 1 Growth of remaining trees, coppices and seedling
on the condition of treatments from 2004 to 2005

Trestment

2 Low 2 Low
heightim! GEH{crm)

1 Lowe] Low
heightim) GEHcrm)

Low thinning
heightim) GEH{crm)

Clear cutting
heightim) GEHcrm)

Contrale
heighttcm) GEH G

Hemaining trees

2005 207 753 223 554 238 871 0 8] 226 724
2004 231 i 238 BEa.1 250 88.3 ] ] 223 T06
annual growth 2.4 2.4 1.5 -5 20 1.2 0.3 1.8
Coppices
2005 a.4 108 8.3 21.4 6.5 15.2 108 201 o 0
2004 a1 21.6 7.4 23.9 5.2 19.3 124 40.2 o 0
annual growth 0.3 -1.8 0.5 2.5 0.3 -4 -1.6 =201
Seedlings*®
2005 o4 0.8 Tr5 1.5 B6.G 4 1036 28.3 o ]
2004 328 0.4 3.3 5.2 3598 2.5 1047 32 o 0
annual growth 21.2 0.4 242 1.3 17 0.5 -11 —-3.7

*#Seedling height (ocm?, GEH=Seedling numbker per 0.16ha



2. Tropical forestry for supplying the reproductive natural resources
(1) Teak (Tectona grandis) forestry for production of timber

Forest structure after thinning
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2. Tropical forestry for supplying the reproductive natural

resources

(2) Semi domestication of NTFPs at secondary, logged-over and
fallow forests

Incentive of Localcommunity to
Non-timberforestproducts
forREDD

Measuring non-timber forest
products each different fallow
year

E———

Seedlings and wildings transplanting
from forest floor to fallow floor

4%0

£ om0

Natural nursery under forest %

Collecting wildings and share the vegetaﬁ\ré
Organs such as valve, rhizome and seeding “™
using plastic bags S

Semi-domestication of non-timber forest products

Measuring annual increment of fallow
Trees and culcukate carbon storage

Create carbon crejit




2. Tropical forestry for supplying the reproductive
natural resources

Nam Ha, Luang Nam Tha, Laos

20m

20m| Sapan | Alpina | Cardamon

N

Quadrat of monitoring carbon storage

, . at 4years old fallow
Fig.1 Experimental site for semi-domestication (Luang Nam Tha, Laos)

plantation density: 2500/ha

(1) Site: Four years old fallow
(2) Treatment: Forest under
plantation with clearing the
understory

(3) NTFP’s: Cardamon, Alpina,
Sapan using wildings

Photo.
(fruit)/asexual (rhizome) reproduction




2. Tropical forestry for supplying the reproductive natural
resources
(2) Semi domestication of NTFPs at secondary, logged-over and
fallow forests

*Indigenous knowledge: Produced a detail list of NTFPs and clarified the rich history
of NTFPs, and proved that the sustainable use of firewood for life and swidden agriculture
can coexist if traditional knowledge is fully utilized and the fallow period is long enough.

*Conservation of biodiversity: Examines the present state of swidden cultivation and
reports on the progress of the introduction of lac cultivation as a strategy for the ‘stabilization’
of swidden cultivation in a Khmu village in Luang Prabang Province in Laos.

*Local community participation: A major cause of the loss and degradation of
tropical rainforests in Amazon is the clearing of the forest by peasants who have migrated.
The research analyzed community forestry cases that involve groups of people who are
including women, dalits (lower-caste people), and indigenous peoples. The research described
various factors and linkages that are involved in the dynamic process of community forestry,
and identified problems and issues for further research.

*Carbon credit: A carbon credit of 4.87/Mg/ha/yr X 3years= 14.62/Mg/ha /3yr has been
produced through the semi-domestication of non-timber forest products in fallow forest

in Luang Nam Tha. Carbon storage in Luang Nam Tha is 13,633,150/Mg/3yrs, and Laos is
estimated to have carbon storage of 399,300,000/Mg/yr.



3. Incentive of local community living with the forest
(1) Expectation to the forest —comparison between Thailand and Japan

Health/Beauty
Production/Work
CO2/Carbon
Forest products
6
4 _— ¢ lidacity
| o
[~
o = Kasumigaseki Nature/Environment
j,.%’ ; ' Conservation
Water balance ) nchanaﬂ Plantation/Reforestation|

Foods

5 angkok(s) m:ﬂmest
~ $ Bangkok(p)
At DSM
™ |Animal - Organism

Amenity - Recreation
Seasonality - Landscape

Fig. Score scatter diagram for the forest view
(two countries: Thailand 846)




3. Incentive of local community living with the
forest
(2) Income generation from the forest in Laos

Comparison of annual income between Nam Ha
Village and Luang Nam Tha City

E Rice o O Rice

8% B Crop 12%
"% 48% |0 Animal 2o, Wl Crop
7 O Fuel Waad O Animal
17% B Othersitrade) O Fuel Wood
% B Others(trade)

ONTFPs

Fig.1 Annualincome per household Fig.2 Annualincome per household

at Nam Ha V.:2,771,428 Kip at Luang Nam Tha City:20,048,979 Kip
(about US 308 D., Max.7,000,000, (about US 2228 D., Max. 109,500,000,
Min.50,000) Min. 150,000)

(1) Rice:1,370,238,(2) NTFPs:485,592 (1) Business:16,206,816, (2)Rice:2,497,265



3. Incentive of local community living with the forest
(2) Income generation from the forest in Peru

Annual income in Pucallpa Annual income in Iquitos
(Total: 6,599soles) (Total: 5,623soles)
1% 1%
H Rice M Rice
m Crop H Crop
M Livestock M Livestock

M Plant(NTFP) W Plant(NTFP)

B Bush animal, fish B Bush animal, fish

 Fuel Wood ® Fuel Wood

0%

1 Others(Business) 1 Others(Business)

Annual expenditure in Pucallpa Annual expenditure in Iquitos
(Total: 6,611soles) (Total: 5,633soles)  arood

W Food B Electric, Fossil fuel

M Electric, Fossil fuel

® Fuel Wood
M Fuel Wood H Water
H Water H Cloth
H Cloth  Housing
® Housing = Medicines
= Medicines i Education
2% o g 1% | Edu.cation Saving
Saving = Others
1 Others

Fig.1 Comparison of annual income and expenditure between Pucallpa and Iquitos



3. Incentive of local community living with the forest
(2) Income generation from the forest in Guinea

Annual income and expenditure

ol
m?
670526.32 o1 53866105 o
[ 24644211 2 33143158 04
51584211 |0 287000 1739600 ms5
O
30342105 33031053  |ms 442631.58 2848.07 6
\ 162894.74 | |7
67052632 @6 - 118042.11 08
20673.684 m7 02105263 196705 789 mo
=10

Fig.2 Annual income per household Fig.3 Annual expenditure per household

In Guinea In Guinea

Total Income: 4,885,058FG Total expenditure: 4,530,868 FG
(about US 1,136 d.) (about US 1,054 d.)

1:Rice, 2:Crop, 3: Pig, Chicken, 1:Food, 2:Electricity, Fossil Fuel,

A4:NTFP, 5:Bush Animal, Fish, 3:Fuel Woods, 4:Water, 5:Cloth,

6:Fuel Woods, 7:Business, Others 6:Housing, 7:Medicine, 8:Education,
9:Storage, 10:0thers (Tontine)



4. Forestry will be the way of future
(1) Control factors for forestry and rehabilitation of degraded forest
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I Expected max biomass ‘ Harvesting time . Initial phase of growth

I Point of worst degraded <— Rotation

Deference of cycle on forestry.” agriculture



4. Forestry will be the way of future
(1) Control factors for forestry and rehabilitation of degraded forest

high Plantation

Production
Benefits

Natural forest
low

low hlgh

Ecosystem services such as environmental function, bio-diversity etc.

Relation of trade-off



4. Forestry will be the way of future
(2) Different incentive at different historical background of villages

Abandoned|lz
Village
Industrjal plantation

Paddy field
7
Ind us'trial pllmtation area

Inthtrial employee village
\wl plgntation

rated area

SWIt“H'o poducts
A
Traditionalvillage | (Paddy fielg Paddy field

Freshwater fishery




4. Forestry will be the way of future
(3) Slop land use related with REDD+ and livelihoods

Natural forest
Secondary F.

[

REDD+
*Higher function on control of GW
*Reproductive
Livelihood

*Less income without
timber production
*Gathering of NTFPs

|

REDD+

*Lower function on control of GW

*Land degradation at slope & loss of biodiversity
Livelihood

*Necessary of money fund and market

*Higher income

Local community
Slope land use

Para rubber (Oil palm)
plantation

Swidden cultivation ]

REDD+

*Carbon neutral

*soil fertility loss

*Less erosion

Livelihood

*Main income
*Traditional & less capital

Maize (other crops)
Agriculture field

[

REDD+

*Less function on control of GW
*soil fertility loss & erosion
Livelihood

*Higher income

*Slope agriculture techniques 24




*Results of these researches supported by Ministry of Foreign Affairs, Ministry of Environment.
and Ministry of Education, Culture, Sports and Technology, Japan




