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PREFACE

Bamboo species belongs tBambusoideaesubfamily, Co family (Poaceae).
Nowadays, it finds out that there are as many &30 I%amboos of 70 branches.
Bamboos grow mainly in tropical and subtropical minies with many specieses
growing into forest. Bamboos forest can be monaocaltforest or mixing forest.

According to the statistical number, almost abaitn@llion ha of bamboo forest all

over the world are distributed in three main regioksia-Pacific region, America and
Africa.

Asia-Pacific region is considered as the bamboaecewith bamboos areas and
number of species making up 80% of the total areh species all over the world.
China is has the biggest volume of bamboo with ab6ubranches, 500 specieses and
7 million ha of bamboos forest. Following countrea® Japan, India and ASEAN in
which Vietnam located.

In early twentieth century (1923), French botanlstsl reckoned up 14 branches 73
species of bamboos in Vietnam. In 2000, profesdwni Hoang Ho gave out a

statistical number of 23 branches 150 speciesbamboos in our country. Nowadays,
these numbers increase to about 29 branches 1b@spe According to the National

forestry inventory program in 2000, there are 789,ba of bamboo monocultural

forest and 702,000 ha of bamboo-wood mixing forest.

Beside the role of environment protection, bamima nhon-timber product with high
value. It has been widely used in construction; img@khousehold commaodities,
handicrafts and food processing. Recently, bamba® een used to make paper,
artificial plank, active coal, etc. Bamboo develagmand utilization contribute to
creating more jobs and improving people’s life gtmal, particularly for the farmer in
the mountainous area. Base on these above beltefitd)oo has been giving priority
for development in Vietnam.

In recent years, area of bamboos in Vietnam hag/riactuations due to the changes
of land use target. Meanwhile, data on bamboosstonave been updated neither
sufficiently nor regularly, figures are undetaileghd contradictory. Therefore,

sustainable management and development of bamboes fneet a lot of difficulties.

Mekong Bamboo Consortium (MBC) is a 10-year projeshducted by Prosperity
Initiative organization (PI). A very important paot the project is to research and
investigate the potential of bamboos forest in mastvinces in ViethamForest
Inventory and Planning Institute (FIPI) is selectedsurvey the situation of bamboos
in 7 provinces in mountainous area north Vietnawciuiding: Cao Bang, Bac Kan,
Tuyen Quang, Yen Bai, Phu Tho, Thai Nguyen and|Son

Being carried out by FIPI from June to November 0is survey is supposed to
collect detailed data to district level on quantilyd quality of bamboos forest in 7
provinces.
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PART I. SURVEY CONTENT AND METHOD
1. Survey content

Survey on bamboos forest in 7 provinces in the rteonaus area north Vietnam
contains such below contents:

(1) Defining boundary and area of bamboos forest
(2) Quantifying standing volume and quality of baralforest
(3) Generalizing and integrating data into docurment

2. Survey method

2.1 Defining boundary and area of bamboos forest

Defining boundary and area of bamboos types iSezhoout base on the combination
between interpretation of satellite images andlfadleck. Specific method is described
as below:

2.1.1 Interpretation of satellite image

Satellite images include:
(i) SPOT 5 image with resolution of 5m x 5m (or By 2,5m)
(i) SPOT 4 image with resolution of 10m x 10m
(iii) LANDSAT ETM image with resolution of 15m x 15

After being processed, satellite images will beeripteted in order to mapping on
situation of bamboo forest following below steps:

(1) Setting interpretation keys:

Bases for setting interpretation key are:
() Regulations on classification of forest sitoati(including bamboo forest)
(i) Latest map on forest distribution in 7 provacin the mountainous area
(i) Features of satellite image on: color, sturet size, etc.

From these bases, lines for getting interpretateys and coordinates of interpretation
keys are identified. Requirements for interpretakey lines are:

(i) Pass through a lot of interpretation images
(i) Near communication route

(i) Position for getting interpretation keys mums located at the plot center or at
least twice images resolution far away from platges.

Field surveys are carried out to check and suppiinéerpretation keys prepared in
the office in order to give out the most specifiterpretation key system for analysis if
needed. Interpretation keys will be identified twe fiield with GPS machine. From
these field points, bamboos photos and informatidinbe taken and saved into survey
card.



Base on field checking results, a set of interpi@takeys on bamboos forest in each
province will be prepared.

(2) Satelite image interpretation:

Interpretation of satelite images is carried ouhwiormal eyes by diretly localizing on
computer screen using Mapinfo software. Plots ohii@o forest will bee identified
during this process. Plots having suspicons ofedkfice from others or having
difficulties to define will be marked to be checkawring field visit.

Images interpretation is executed on the basisiefndm Terrain map 2000 (digital
map) with map rate of 1/50.000. Results will benfad by each province for field
checking.

2.1.2 Field check

Field check is implemented for survey lines to eaghem passing through all types
of bamboo forest and for areas difficult to defwi¢gh indoor interpretation.

Check points are set up on survey lines to coliefcirmation. Positions of check
points will be identified on the field by GPS. Frdhese points, we can use images
interpretation map to check and adjust boundaryashboos types. Then, photos and
information about observation object will be sav&d survey card.

We should interview forest protection officer amatdl people to collect data during
field surveying.

2.2 Quantifying standing volume and quality of bamboodorest

On the basis of survey results on boundary of bamborest, sample plots are
identified to quantify standing volume and quabtifybamboos forest in each province.

Sample plots are chosen according to symbolic ndeth@nsure the representative of
each bamboos type. Position of each plot is idedtibn the field by GPS. Number of
sample plots: 7 provinces x 24 plots/province = fiefis.

Each plot contains such below information:

(1) Number of bamboo trees by 3 age groups (youmeglium and old). In
Vietnam, bamboos are classified in to 3 followimg aroups:

(i) Age group | (young): include 1-2 year treeshwliranches, leaves, dark green
culms and downs. Bamboo trees with soft culmsdil@th water, no sharp sound
when nocking are not allowed to be exploited.

(i) Age group Il (medium): including 2-3 year tee®rN a, V u,L 0; 3-4 year
trees forLu ng, Di n, Tre.Bamboo trees having no spathes, luxuriant branchgss
color are green-yellow brown mixing, sharp soundewlknocking, milky pulp are
trees with full of entropy. Exploitation of this egroup should be reduced to develop
underground rhizomes and shoots.

(iii) Age group Il (old) are over 3-year trees fdra, V u,L 6 and 5 year trees
for Lu ng, Di n, Tre Features of this age group trees are: light-gteawes, green —
light yellow motleycoloured culms, sharp sound wHearocking. These trees are
grown-up trees and need to be exploited.



(2) Selecting trees by age group with 1 tree per age group for measurement
of height and weight:

(i) Measure culms diameter (cm) at 1,3 m heighaauth tree.
(i) Measure height of each tree (m)

(i) Quantify weight of each tree (kg)
2.3 Generalizing and integrating data into documents

2.3.1 Establishing bamboos types map

Bamboos types map is established for each provbase on the satelite image
intepretation and field check.

Output map is digitalized and edited for each progibase on Vietham Terrain map
2000 with Mapinfor 9.0 software. This map type eetlfollowing information:

(1) Basic information of terrain map

(2) Information on administrative boundary

(3) Information on boundary of bamboos forest ldy&s of forest
2.3.2 Estimating criteria on area and standing volme of bamboos forest

We can estimate area of bamboos forest with bambyges map and Mapinfor 9.0
software and prepare tables on area of bamboostfoyespecies, administrative unit
(district, province) and by 3 types of forest witkcel.

We can also calculate average criteria (densigmeier, height, weight) by species on
the basis of counting sample plots, prepare tabiestanding volume of bamboos
forest by species, administrative unit (distriatpypnce) or by 3 types of forest with

Excel.

2.3.2 Making report and presentation on survey redts

Base on such above data, information on area, isgavdlume and quality of forest
will bee analysed and presented.



PART Il. SURVEY RESULT
1.  Outline on area and standing volume of bamboos fest in 7 provinces
1.1 Area and standing volume of bamboos forest in 7 prances

According to the survey result in November 2008&aaand standing volume of
bamboos forest in 7 mountainous provinces northnd® (including Cao Bang, Bac
Kan, Tuyen Quang, Yen Bai, Phu Tho, Thai Nguyen &ad La) are described in the
following table:

Table 1: Area and standing volume of bamboos foredty province

No.

Area Volume
Content (ha) Percentagg No. of trees Weight
(%) (1000 trees) (ton)
TOTAL 7 4
PROVINCES 263.247,5 100,0 1.741.294 8.687.66

Natural forest 206.380/9 78,4 1.532.946 5.820.234
Plantation forest 56.866|6 21,6 208.348 2.867.433

1 Cao Bang 2.405,8 0,9 17.845 115.046
Natural forest 1.252)7 0,5 6.032 41.702
Plantation forest 1.153/1 0,4 11.813 73.344

2 Bac Kan 42.688,5 16,3 168.504 842.767
Natural forest 42.269/6 16,1 165.703 831.919
Plantation forest 4189 0,2 2.801 10.848

3 Tuyen Quang 84.416,2 32,1 571.90Q 3.031.72¢
Natural forest 81.768/6 31,1 565.663 2.905.727
Plantation forest 2.647,6 1,0 6.237 126.002

4 Yen Bai 42.536,6 16,1 514.760 1.098.061
Natural forest 42.473)2 16,1 514.543 1.094.039
Plantation forest 63,4 - 217 4.022

5 Phu Tho 19.292,5 7.3 226.122 511.011
Natural forest 19.041)6 7.2 225.576 496.223
Plantation forest 2509 0,1 546 14.788

6 Thai Nguyen 2.545,6 1,0 20.592 101.317
Natural forest 2.545/6 1,0 20.592 101.317
Plantation forest - - - .

7 Son La 69.362,3 26,3 221.571 2.987.736
Natural forest 17.029/6 6,4 34.837 349.307
Plantation forest 52.332,7 19,9 186.734 2.638.429




Looking at figures in this table, total area of teos forest in these 7 provinces is
263.000 ha, occupying 20% total area in Vietnamwlch Tuyen Quang, Son La, Bac
Kan and Yen Bai possess large areas.

Area of natural bamboos forest and plantation torespectively make up 78,4% and
21,6% total area of bamboos in 7 provinces. Somdsathe largest area with 19,9%

total area.

Tuyen Quang, Son La, Bac Kan and Yen Bai also pssaéig volume of bamboos,
making up 90% total area and volume in 7 provinces.

Note:

According to the data in Programme on Monitoringefsiry land and forest changes
promulgated in 2007 by The Ministry of Agricultied Rural Development, total area
of bamboo forest in Vietham is about 1,3 million Ratio of plantation bamboos forest
area and total area is 10%.

1.2 Main species of bamboos

Belonging to Co family(Poaceae), Bambusoideaibfamily has many bamboos.
Therefore, classification of bamboos should baséawer, fruit and parts which are
difficult to collect samples. Nowadays, bamboo sifisation and specification in
Vietnam meet many difficulties due to the lack ecassary data. Survey results on
bamboos forest in 7 mountainous provinces findsogh below specieses:

Table 2: Species of bamboos in 7 provinces in mowhous area

No. Species Branch
1 | N a(Neohouzeana sp) Neohouzeana A. Cagmus
2 |V u (Arundinaria sp) Arundinaria Mich
3 | Tre (Bambusa sp) Bambusa Retg
4 | Truc (Phyllostachys sp) Phyllostachys sjeb
5 | Lu ng (Dendrocalamus sp) Dendrocalamus Nrees

Bamboos grow in average or soft loam, well-drairsedl. Bamboos stems are
underground stems and there are 2 types of bampaerial stems:

Clump type: bamboos stems are usually undergroutfizs paerial stems emerge from
the ground like buds, many aerial roots appear fitsnstump. Specific samples are
Bambusa, Neohouzeana and Dendrocalabrasch.

Running type: bamboo stems are underground rhizoiMeszontal stems develop
from mother bamboos and new culms grow. Speciffopas areArundinaria and
Phyllostachysranch.

Distribution of bamboos is described in the follagitable:



Table 3: Area of bamboos forest in 7 provinces in mmtainous area by species

Unit: ha

No tem Total 7 Cao Bac Tuyen Yen Phu Son Thai

provinces| Bang Kan Quang Bai Tho La Nguyen
TOTAL 7
PROVINCES 263.247,5| 2.405,8| 42.688,5| 84.416,2| 42.536,6| 19.292,5| 69.362,3| 2.545,6
| | Natural forest | 206.380,9| 1.252,7| 42.269,6| 81.768,6| 42.473,2| 19.041,6| 17.029,6| 2.545.6
1 |Na 47.447,6 “| 1.849,2| 21.558,6| 7.996,8| 14.997,8 211,0 834,2
2 |Vu 6.617,5 | 4.184,9| 1.2338 322,4 ) ) 876,4
3 |NaVu 35,8 ) ) ) ) ) i 35,8
4 | N a-Woody 109.171,0 "| 18.973,0| 51.439,3| 34.154,0 4.043,8 ) 560,9
5 | Tre - Woody 16.818,6 ) ) ) ) "| 16.818,6 )
6 | V u-Woody 26.290,4| 1.252,7| 17.262,5| 7.536,9 ) ) ) 238,3
| Plantation 56.866,6| 1.153,1| 4189| 2.647.6 63,4| 2509 52.332,7 -
forest

7 | Tre 55.074,6 ) 104,9| 2.647,6 32,8 "| 52.289,3 )
8 | Trac 1.467,1| 1.153,1 314,0 ) ) ) ) -
9 |Lung 294,3 i i i i 250,9 43,4 i
10| Vu 30,6 ) ) i 30,6 ) ) .

1.2.1N a (Neohouzeana A. Camus)

N a has underground stems like bulbs, growing into moone buds. Survey results
show that among bambods, a has an average or small size, stick is 0,3- 0,4htm

N a grows in a height from 5-13 m with a diameter e6&3n and a weight of 1,7-
5,5kgltree.

In mountainous ared a often grows in well-drain, moist and deep layat. $opular
products fromN a are: paper source, construction materibllsa shoots are favored
food of many people.

In Vietham,N a has a natural origin. It usually grows into moultaral forest or
mixing forest with Vu (Arundinaria sp)or with some woody-trees such Bs
(Styrax tonkinensis)Ch o tia (Engenhardtia chrysolepis)Bong bc ( Vernonia
arborea)...

Total area olN a forest in 7 provinces (including a monocultural forest an a-
woody mixing forest) is approximately 155.000 hquigalent to 59,5% total area of
bamboos forest in this region. Tuyen Quang, PhudrtYen Bai possess large areas
of N aforest.



H1. N a—Woody forest in Bac Kan H2. Shoots gathered in Id forest

In recent years, area bf a forest has been narrowed down in comparison vitibre
bamboos due to the changing of land use targeadoiculture and woody material
production. Moreover, exploitation without beinghtmlled also lessens forest quality
and makes trees size unequal. Although making yp%%rea and 49,4% standing
volume of bamboos in 7 provinces, almbbkta forests are distributed in higher and
more sloping places than others. This type of iermuld cause difficulties for
transportation, exploitation and increasing of @stvell. On the other hand, prize of
N a material is cheaper than other bamboos makingmecérom N a forest the
lowest one.

1.2.2V u (Arundinaria Mich)

V u (Arundinaria sp)stems are underground rhizomes with running groWtln has
an average size among bamboos subfamily, withraater ranged from 5-10 cm. Vf
grows in a height of 7-14 m with a weight of 5-1@ikee. V u stick is 0,7-1,0 cm thin.
Being grown in good soiVau has a weight of 15-20kg/tree.

V u grows into natural monocultural forestdra- V uorV u-woody mixing forest.

In mountainous area/ u usually grows in soil with deep layer and high stoie.
Products fromV u are: construction materials, household commodlitepstick
making and paper sourcé.u shoots are also favored by a lot of people.

Total area oV u in 7 provinces is approximately 33.000 ha, occuogyl2,5% total
bamboo areaV u forests are mainly distributed in Bac Kan, Tuyema@g and Thai
Nguyen. Area of Vu in recent years has few changes. Though alMostforests
have natural origin, farmers are interested inqutiig and growing them because of
their high economic value.



H3.V uin Yen Bai province H4. V u — Woody mixing forest in Tuyen

Quang province

1.2.3 Tre(Bambusa Retz)

Tre (Bambusa sphas underground stems like bulbs, growing into enoms buds.
Among bamboosTre has a big size with diameter of 5-8 cm and a heafjiv-13 m.
Tre stick is quite thick with about 1-1,5 cm thin. Wieigf naturalTre is 10-15kg/tree
and 20-25kg/tree in good soil.

Treis a love-light species, growing well in soil wileep layer and high moisturere
are used in construction, households’ commoditibepstick making, paper industry.
Tre shoots are favor food of many people but with alsrolume because grown-up
trees bring higher income.

Total area of Tre forest in 7
provinces is approximately 72.000
ha, equivalent to 27,3% total area of
bamboos foresflre mainly grow in
Son La and Tuyen Quang. In natural
forest, Tre often grows into mixing
forest together with woody tree
There are two specieses belonging
to Tre branch in this region: thorny
and non-thornyl're but both haven’t
been defined names until now. Area
of Tre forest in recent years is quite
stable.Tre monocultural forest has
the area of 55.000 ha, covering

14,3% total area of bamboos forest. . _
H5. Tre — Woody mixing forest in Son La

Actually, classification between plantatidne and natural're is very difficult because
mostTre forests are protected and grown by farmer.

10



Total area offreforest in 7 provinces is approximately 72.000 frpiiealent to 27,3%
total area of bamboos foresire forests are mainly grown in Son La and Tuyen
Quang. In natural forestre often grows intd're- woody mixing forest.

1.2.4 Truc (Phyllostachys sieb)

Truc stems are underground rhizomes with runningwgr. According to survey
results, there are two types Biftic being grown popularly in Cao Bang and Bac Kan
province. These 2 types have different originskhmih are calledric Vit B c.

Trdc cn céau scientific name
Phyllostachys bambusoides Sieb Zuc
is a local species mainly growing in
Bac Kan. Its diameter ranged from 2-
4cm and solid stick.Truc ¢ n céau
grows in a height of 4- 5 m and a
weight of 1,5-3 kg/tree.

Truc sao  scientific name
Phyllostachys pubescens Rendle ex
Riv came into Vietnam from China
long time ago and has been mainly
grown in Cao BangTric saogrows

in a height from 5-10 m with normal
weight from 3-7 kg/tree. The diameter

. H6. Truc forest in Cao Bang province
of stick ranged from 3-6 m.

Tracis a love-light tree, well grows in soil with delgyer and high moisture. Area of
Truc forest is more than 1.400 ha, mainly located io Bang and Bac Kan province.
Although this area ofrdcis not large because this bamboo type requirebapical
climate, farmers grow this species of bamboo fadestto its high economic value.

These two types of Truc though have different aggbut both of them belong to
Phyllostachys sielbranch and their ecological particularities, culstsucture and
community features are quite homogenedusc is usually grown in land with deep
layer and high moisture. Products frofiric are handicrafts, household and
commodities (mat, curtain, desk, fishing-rod, et&nic shoots are favored food of
many people but grown-upruc bring higher value therefore only small volume of
shoots are used.

1.2.5 Lu ng (Dendrocalamus Nees)

Lu ng scientific nameédendrocalamus membranaceus Muiimas underground stems
like bulbs growing into sparse bud. Luong has adwg with a height from 6-10cm
and a weight from 13-20 kg/tree in normal conditaord over 25 kg/tree in good soil.
Diameter of stick ranged from 6-10 cm.
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Lu ng is a love-light branch and haven't
been found in natural forest yet but it is
grown in Phu Tho and Son La province in
a not large area (nearly 300 ha).

Lu ngis located in low hill area with deep

layer and high moisture. Products made
from Luong are: construction materials,

household commodities, plank, chopstick
and paper. Luong shoots are favored by
many people but with a small volume

because grown-up trees bring higher
income.

H7. Lu ngforest in Phu Tho province.

1.3 Area and standing volume of bamboos forest by threypes of forest
According to survey result in 11/2008, area of bamborest in 7 provinces in

mountainous region north Vietnam (Cao Bang, Bac,Raiyen Quang, Yen Bai, Phu
Tho, Thai Nguyen and Son La) is classified by thyges of forest (special use forest,

protection forest and production forest) as follow:
Table 4: Area of bamboos forest in 7 provinces by §/pes of forest

Area by 3 types of forest (ha) Total area
No. Item
Special usg Protection | Production (Ha) (%)
TOTAL 7
PROVINCES 87235 875280 166.9951 263.2475  100,0
|| Natural forest 57200 684015 132.2585 2063809 784
1 |Na 14035 131239 32.9202|  47.447.6 18.0
2 |Vu 68,3 13563 51929 6.617.5 25
3 N a-V u mixing ) 358 - 358 i
4 | N a-Woody mixing 31285 409846 650579 10917100 415
5 | Tre—Woody mixing| 4 4gg 5 72296 85008  16.818.6 6.4
6 | V u-Woody mixing 32,4 56713 205867  26.2904 10,0
Il | Plantation forest 3.002,6] 19.127.4] 34.736.6| 56.866,6 21.6
7| Tre 28471 186157 33.611,8  55.074.6 20.9
8 | Trac 134.0 501,2 831,9 1.4671 0.6
9 | Lung 21,5 105 262,3 2043 01
10 | Vu 1 306 306 ;
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Area of bamboo forest mainly belongs to productiorest (equivalent to 63,4%),

following is protection forest (equivalent to 33,B&nd only 3,3% area are special use

forest.

Bamboos with big standing volume suchMsa and Tre also occupy highest density

in production forest.

Table 5: Standing volume of bamboos forest in 7 prances by 3 types of forest

Standing volume by 3 types of fores Total standing volume
No. ltem (ton)
Special usg Protection | Production (Ton) (%)
-Iggg)élll_l\I?CES 276.676  2.697.769 5.713.222 8.687.667 100,0
| | Natural forest 124.988| 1.749.258/ 3.945.988 5.820.234 67,0
1 |[Na 56.83§ 571.699 1.522.037 2.150.574 24,8
2 |[Vu 5.627 67.741 308.220 381.588 4.4
3 | N a-V u mixing - 1.540 - 1.540 -
4 | N a-Woody mixing 33.378 870.023 1.232.994 2.136.395 24,6
5 | Tre — Woody mixing 28.243 145.379 167.480 341.102 3,9
6 | V u-Woody mixing 902 92.876 715.257 809.035 9,3
Il | Plantation forest 151.688 948.511 1.767.234 2.867.433 33,0
7 | Tre 141.197 916.01§ 1.712.479 2.769.692 31,9
8 | Trac 9.224 32.142 38.879 80.245 0,9
9 | Lung 1.267 353 14.626 16.246 0,2
10 | Vu - - 1.250 1.250 -
2. Features of bamboos forest by province
2.1 Cao Bang

Total area of bamboos forest in Cao Bang is 2.40Mmbcupying 0,9% total area of 7
provinces, distributed in compasses of 4 distribiguyen Binh, Bao Lac, Bao Lam
and Thong Nong. Area of bamboos forest in Cao Bbang3 types of forest is

described in Table 6:
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Table 6: Area of bamboo forest in Cao Bang by 3 tygs of forest

Area by 3 types of forest (ha) Total area
No. Item
Special usg Protection | Production (Ha) (%)

TOTAL AREA 1340 878,3 1.393,5 2.405.8 100,0
|| Natural forest . 3981 854.6 1.252.7 52.1
1| V u-Woody mixing ; 3981 854.6 1.252.7 52.1
Il | Plantation forest 134.0 480,2 538.9 1.153,1 47.9
2 | Trie 134.0 480,2 538.9 1.153,1 47.9

Bamboos in Cao Bang province contain 2 principahgonentsV u and Truc sao
with such below features:

(1) V uforest(Arundinaria sp)

Area of V u-woody mixing forest is 1.252,7 ha, occupying 92,fotal area of
bamboo forest in the provinc¥. u forests are distributed in districts such as
Nguyen Binh, Bao Lac, Bao La and Thong Nong. Pebpthese districts protect
and grow Vu forest carefully because of its high economiweal

(2) Trac saoforest(Phyllostachys pubescens Rendle ex:Riv)

Truc saoforest has an area of 1.153,1 ha, occupying 41¢g88barea of bamboos

in the provinceTruc saotrees are grown in Nguyen Binh and Bao Lac distric
Many products made frofrdc saosuch as desk, curtain, mat, etc. are favored
local specialties in marketric saois considered as tree for hungry elimination
and poverty reduction in mountainous area, theeefiois species should be more
developed.

Almost land areas in Cao Bang province are mouatsrareas so that transportation
meets many difficulties and lands for forest pléota are limited. Although being
located in small area¥, u andTruc saobring important income to the farmer in this
province

Table 7: Standing volume of bamboos forest in Caodhg by 3 types of forest

Standing volume by 3 types of forest Total standing volume

No. Item (ton)

Special usg Protection | Production (Ton) (%)

TOTAL 9.224 44.605 61.217 115.046 100.0
| Natural forest - 13.012 28.690 41.702 36.2
1 | V u-woody mixing - 13.012 28.690 41.702 36.2
Il | Plantation forest 9.224 31.593 32.527 73.344 63,8
2 | Trac 9.224 31.593 32.527 73.344 63,8
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2.2

Bac Kan

Total area of bamboos in Bac Kan is 42.688,5 haypgng 16,3% total area of
bamboos forest in 7 provinces, distributed in 8rdissuch as Bach Thong, Ba Be,
Cho Don, Cho Moi, Na Ri, Ngan Son Pac Nam and Baic twn.

Area of bamboos forest in Bac Kan by 3 types oé$ois described in Table 8:

Table 8: Area of bamboos forest in Bac Kan by 3 tygs of forest

Area by 3 types of forest (ha) Total area
No. Item
Special usg Protection | Production (Ha) (%)

TOTAL AREA 384,7 93367 32.967.1] 426885  100,0
|| Natural forest 3847 93132 325717 422696 990
1 |Na - 158,2 1.691,0 1.849,2 43
2 |Vu 846.5 3.338.4 4.184,9 0,8
3 | N a-Woody mixing 384.7 3.239.5  15.348,8  18.973,0 44,5
4 | V u-Woody mixing - 5.069,00 121935  17.262,5 40,4
1] Plantation forest i 235 3954 418.9 10
5 | Tre I 2,5 102,4 104,9 0,2
6 | Trdc - 21.0 293,0 314.0 0,9

There are two main speci¥su andN a with such below features:

(1) V uforest(Arundinaria sp):

V u forest has an area of 21.447,4 ha, occupying 52atéb area of bamboos
forest in the provinceV u forest has a natural origin including ¥woody
mixing forest (17,262.5 ha) and monocultural for@s184,9 ha). Large areas of
V u forest are located in Ba Be, Cho Don, Cho Moi Aiadi district. Area of
V u forest in Bac Kan occupies 65% total area in %imaes. Owing to the high
volume,V u bring highest income to compare with other bambiooBac Kan
province.

(2) N aforest(Neohouzeana sp):

N a forest has an area of 20.822,2 ha, occupying 48®&b area of bamboos
forest in the provinceN a forest has an natural origin includiid) a-woody
mixing forest (18.973 ha) and monocultural foresB849,2 ha). Large areas of
N aforest are located in Bach Thong, Cho Don and KZbodistrict.
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Area of N a forest in Bac Kan covers
13.3% total area oN a forest in 7
provinces. AlthoughN a and V u
forests are about the same area,
income fromN a isn’'t as high as
V u. NowadaysN a forest is facing
not only with the degrading on
guality and size of tree but also with
the situation of mass destruction.

Areas of Tre and Truc forest are

104,9 ha and 314 ha respectivéelye

and Truc forest are grown in a few

areas with small scales.. H8. Mass destruction Muaforest

Table 9: Standing volume of bamboos forest in Bac &h by 3 types of forest

Standing volume by 3 types of forest Total standing volume

No. ltem (ton)
Special usg Protection | Production (Ton) (%)
TOTAL 384,7 9.336,7| 32.967,1] 42.688,5| 100,
|| Natural forest 384,7 9.313,2|  32.571,7|  42.269,6 98,7
1 |Na - 158,2 1.691,0 1.849,2 8,0
2 |Vu 846,5 3.338,4 4.184,9 24,8
3 | N a-Woody mixing 384,7 3.239,5| 15.348,8)  18.973,0 36,8

4 | V u-Woody mixing ; 50600 121935 = 17.2625 201

Il | Plantation forest

] 23,5 395.4 418,9 13
S | Tre 25 102.4 104,9 05
6 | Trac ; 21.0 293.0 3140 08

2.3 Tuyen Quang

Tuyen Quang possesses the largest area of bamlooest fwith 84.416,2 ha,
occupying 32,1% total area in 7 provinces. Bambfmyests are distributed in 6
districts including Na hang, Chiem Hoa, Ham yennYson, Son Duong and Tuyen
Quang town. Table 10 performs the area of bamboesfan Tuyen Quang province
by 3 types of forest:
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Table 10: Area of bamboos forest in Tuyen Quang b$ types of forest

NoO. ltem Area by 3 types of forest (ha) Total area
Special usg Protection | Production (Ha) (%)

TOTAL AREA 278009 191172 625181 844162 1000
|| Natural forest 27800 191082 59.8795  81.768.6 96,9
1 |Na 5318 46639 163620 215586  25.6
2 |Vu 48,6 222 1.1630 1.233.8 15
3 | N a-Woody mixing 22005 14.2285 350103  51.439,3 60,9
4 | V u-Woody mixing ; 193,60  7.3433 7.536,9 8.9
Il Plantation forest i 90 2 638.6 2 6476 31
5 | Tre I 9,0 2.638,6 2.647.6 3,1

According to the survey result, there are 3 maanbhes of bamboo in this province:
N a, V uandTre

(1) N aforest(Neohouzeana sp):

Tuyen Quang has a large areaNofa forest with nearly 73.000 ha, occupying
85,5% total are of bamboos forest in the provinod 46,6% total area of
bamboos in 7 provinces.

N a forest in Tuyen Quang province has
a natural origin being distributed in
districts such as Na Hang, Chiem Hoa,
Ham Yen and Yen Son. Area of a-
Woody mixing forest is 51,429 ha and
monocultural forest is 21,558.6 ha.
Owing to the large area and high
standing volume oN a forest, Tuyen
Quang has supplied a considerable
volume of materials to paper industry.
However, income fronN a forest is not
high because of the low material prize
and the degrading of quality and size of

N atrees. H9.N ais used for weaving

(2) V uforest(Arundinaria sp):

Tuyen Quang has a large areavoli forest, with 8.770,1 ha, occupying 10.4%
total area of bamboos forest in the province and%gotal area of W forest in
7 provincesV u in Tuyen Quang province has a natural origin idelg V u-
woody mixing forest (7.536,8a) and monocultural forest (1.233,8 Nau are
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mainly distributed in Na Hang district with 6.034h@, occupying 68,8% total
area in the province. Although this area isn'tagé ad\ a forest,V u brings
higher income to than others types of bamboos dlits high volume.

(3) Tre forest(Bambusa Retz):

Tuyen Quang possesses the second —largest ardaediorest among the 7
provinces (largest area is located in Son La) with area of 2.638,8 ha,
occupying 3.1% total area of bamboos forest ingtevince. Tre are grown in
districts such as Yen Son, Na Hang and Son Duomghioh Yen Son district has
an area of 2.390,7 ha, covering 90,6% total ar¢adrprovince.

Table 11: Standing volume of bamboos forest in TuyeQuang by 3 types of forest

Standing volume by 3 types of forest Total standing volume
No. Item (ton)
Special usg Protection | Production (Ton) (%)

TOTAL 45 359 595.643 2.390.727  3.031.729 1000

| | Natural forest 45 359 595.215 2.265.153  2.905.727 958
1 [Na 27390 300596 994.822 1.322.808 43,6
2 | Vu 4677 1.999 109.332 116.008 38
3 | N a-Woody mixing 13.292 280.613 657.467 951.372 31,4
4 | V u- Woody mixing - 12007 503.532 515.539 17.0
Il | Plantation forest - 428 125.574 126.002 4.2
5 Tre 428 125.574 126.002 42

2.4 Yen Bai

Yen Bai province has an area of 42.536,6 ha bamfmest, occupying 16.1% total
area among the 7 provinces. Bamboos are distribot&ddistricts such as Luc Yen,
Tram Tau, Tran Yen, Van Tran, Van Yen and Yen BiAtea of bamboos forest in
Yen Bai province is performed in the below Table:
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Table 12: Areas of bamboos forest in Yen Bai by 3pes of forest

No. Fizi Area by 3 types of forest (ha) Total area
Special usg Protection | Production (Ha) (%)

TOTAL AREA - 25.033,4  17.503,2|  42.536,6]  100,0
I | Natural forest - 25.033,4  17.439,8]  42.473,2 99,8
1 [ Na - 4.642,4 3.354,4 7-996,8 18,8
2 |Vu T ’ 322,4 322,4 0,8
3 | N a-Woody mixing - 20.391,0  13.763,00  34.154,0 80,2
Il | Plantation forest ) T 63,4 63,4 0,2
4 | Tre I ] 32,8 32,8 0,1
5 | Vu 1 i 30,6 30,6 01

According to the survey, components of bamboosstoaeeN a, V u and Tre with
such below features:

(1) N aforest(Neohouzeana sp):

Yen Bai also has a large area of
N a forest with 42.000 ha,
occupying 99% total area of
bamboo forest in the province,
and 26,9% total area df a forest

in the 7 provinces. Districts
having large area oN a forest
are Luc Yen, Tran yen, Van Tran
and Van YenN a forest in Yen
Bai province has a natural origin
with N a-Woody mixing forest
(51.439,3 ha) and monoculture
forest 21.558,6 ha). H10.N aforestin Yen Bai

Owing to the large area and high standing volum®& cd forest, Yen Bai has
supplied a considerable volume of materials to pamhistry. However, income
from N a forest is not high due to the low materials pri@a the other hand,
exploitation without being controlled together witiass destruction cause the
decreasing of quality and size f a trees. In recent years, areal\bfa forest in
Yen Bai province has been reduced remarkably dubeahanging of land use
target for agriculture production and afforestratior woody materials.
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(2) V uforest(Arundinaria sp):

V u forest in Yen Bai province has a small scale wiith area of over 300 ha,
occupying 0,9% total area of bamboos forest. Ardfasatural V u forest and
plantation V u forest are 322,4 ha ha and 30,6 ha respectively.

(3) Treforest(Bambusa Retz)

Tre forest has a mall scale with the area of 30,6 baumying 0,1% total area of

bamboos forest in Yen Bai province.
Table 13: Standing volume of bamboos forest in YeBai by 3 types of forest

Standing volume by 3 types of forest Total standing volume
No. Item (ton)
Special usg Protection | Production (Ton) (%)

TOTAL - 671.016 427.045 1.098.061 100,0

I | Natural forest - 671.016 423.023 1.094.039 99,6
1 [Na 162.310 117.354 279.664 25,5
2 |[Vu . - 14.262 14.262 1,3
3 | N a-Woody mixing - 508.708 291.407 800.113 72,8
Il |Plantation forest - - 4.022 4.022 0,4
4 | Tre - 2.772 2.772 0,3
5 | Vu - - 1.250 1.250 0,1

2.5 Phu Tho

Area of bamboos forest in Phu Tho is 19.000 haupgag 7,3% total area in the 7
provinces, distributed in 6 districts: Thanh SomnYLap, Tan Son, Doan Hung, Ha

Hoa and Cam Khe. Area of bamboos forest in Phu Byha3 types of forest is
described in the following table:

Table 14: Area of bamboos forest in Phu Tho by 3 pes of forest

NoO. ltem Area by 3 types of forest (ha) Total area
Special usg Protection | Production (Ha) (%)

TOTAL AREA 606,9 65645 121211 19.2925 1000

|| Natural forest 585.4 65645  11.891.7] 19.0416 08,7
1 N a

4500 34458  11.102,00 14.997.8 77.7

2 | N a-Woody mixing 1354 3.118.7 789.7 4.0438 21.0

Il | Plantation forest 215 229 4 250.9 13

3 |Lung 215 229 4 2509 13

N aandLu ngare main species grown in Phu Tho province.
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(1) N aforest(Neohouzeana sp):

Phu Tho had had a large ared\bfa forest in the past but in 70 and 80 decades
of the last century, a lot of bamboo forest areasewchanged into land for
planting tea or woody forest in order to supply reeufor Bai Bang paper
company. Nowadays, area Nf a forest in Phu Tho is 19.041,6 ha, occupying
98,7% total area of the province and 12,2% totalaaof N a forest in 7
provinces. Districts having large areaMfa forest are Thanh Son, Yen Lap and
Tan SonN a forest has a natural origin with monocultural &irél4.997.8 ha)
andN a-Woody mixing forest (4.043,8 ha). Moist a forests are distributed in
areas with difficulties in transport and slopingaén. On the other hand, income
from N aisn’t as high as other bamboos due to the low nizdterize.

(2) Lu ngforest(Bambusa Retz)

In Phu Tho provincel.u ngis grown with the area of 250.9 ha, occupying 1.3%
total area of bamboos forest. This species is gthimt low hill with deep layer
and high moisture in Doan Hung distrity ng forest brings high productivity
and considerable income to the farmer.

Table 15: Standing volume of bamboos forest in Phliho by 3 types of forest

Standing volun:e by 3 types of forest Total standing volume
No. Item (ton)
Special usg Protection | Production (Ton) (%)
TOTAL 16.456 131.722 362.833 511.011 100,0
I | Natural forest 15.189 131.722 349.312 496.223 971
1 |[Na 11.659 93.903 331.715 437.277 856
2 | N a-Woody mixing 3.530 37.819 17.597 58.944 115
Il |Plantation forest 1.267 - 13.521 14.788 29
3 | Lung 1.267 - 13.521 14.788 29
2.6 Thai Nguyen

Thai Nguyen has a small area of bamboos forest 25,6 ha, occupying 1% total
bamboo area in the 7 provinces. Bamboos in ThaiyBiguhave a natural origin and
are distributed in 3 northern districts of Thai Ngn: Dinh Hoa, Phu Luong and Vo
Nhai. Areas of bamboo forest are described asdaréiow table:
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Table 16: Area of bamboos forest in Thai Nguyen b§ types of forest

NoO. ltem Area by 3 types of forest (ha) Total area
Special usg Protection | Production (Ha) (%)

TOTAL AREA 8708 744.8 9300 25456 1000
|| Natural forest 8708 744.8 9300 25456 1000
1 |Na 410,8 203.9 2195 8342 32.8
2 |Vu 197 487.6 369,1 876.4 34.4
3 N a-V u mixing i 358 . 358 14
4 | N a-Woody mixing 4079 6.9 1461 560.9 22.0
5 |V u-Woody mixing 32,4 10,6 1953 2383 9.4
1] Plantation forest i . - - i

Bamboos forests in Thai Nguyen have a small scéle two main branche¥ u and
N a. Bamboos products are also small volume and nidbem are sale on the spot.

Table 17: Standing volume of bamboos forest in Thalguyen by 3 types of forest

Standing volume by 3 types of forest Total standing volume
No. Item (ton)
Special usg Protection | Production (Ton) (%)

TOTAL 31.298 34.054 35.965 101.317 100,0
| | Natural forest 31.298 34.054 35.965 101.317 100,0
1 |Na 17.325 8.689 8.961 34.975 345
2 |Vu 95(Q 23.509 18.069 42.528 42,0
3 | N a-V u mixing 1.54Q - 1.54Q 15
4 | N a-Woody mixing 12.121 115 3.140Q 15.376 15,2
5 | V u-Woody mixing 902 201 5.795 6.898 6.8
Il |Plantation forest - - - - )

2.7 Son lLa

Son La has a large area of bamboos forest with6@%2ha, occupying 26.3% total
area in the 7 provinces. Bamboos forests are liig&d in 11 districts including Bac
Yen, Mai Son, Muong La, Moc Chau, Phu Yen, QuynhaiNIsop Cop, Song Ma,
Thuan Chau, Yen Chau and Son La town. Table 1®puesf area of bamboos forest in
Son La province by 3 types of forest.
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Table 18: Area of bamboo forest in Thai Nguyen by 8ypes of forest

No. Vi Area by 3 types of forest (ha) Total area
Special usg Protection | Production (Ha) (%)

TOTAL AREA 3.9462| 258540 395621  69.362,3  100,0
|| Natural forest 1.099,1 7.239,3  8.691,2]  17.029,6 24,6
1 [Na 10,9 9,7 190,4 211,0 03
2 | Tre-Woodymixing | ; oggp| 72206 85008 168186 243
Il | Plantation forest 2.847,1|  18.614,7 30.870,9]  52.332,7 75,4
3 | Tre 2.847,1) 18.604,2]  30.838,0|  52.289,3 75,3
4 | Lung - 10,5 32,9 43,4 0,1

According to survey, components of bamboo foressam La province arére, N a
andLu ngwith below features:

(1) Treforest(Bambusa Retz)

Son La has the largest arealoé forest
among the 7 provinces in mountainous
area with 69,107.9 ha, occupying 96,1%
total area of Tre forest in the 7
provinces and 99,6% total area of
bamboos in Son LaTre forest are
uniformly distributed in 11 districts:
Bac Yen, Mai son, Muong La, Moc
Chau, Phu Yen, Quynh Nhai, Sop Cop,
Song Ma, Thuan Chau, Yen Chau and
Son La town.

Tre forest in Son La contains plantation
forest and natural forest. Area of
monocultural forest is 52.289,3 ha and
16.818,6 ha for Tre-woody mixing
forest.

H11.Treforest in Son La province

Owning a wide land foundation, fat soil and goodmelte Son La has a

potentiality in developing Tre forest with a largeale. However, sloping terrain,
limitation on transport and being far away fromqarssing center are difficulties

for the outputs offrein Son La province.
(2) Lu ng forest(Bambusa Retz)

Lu ngtrees are grown by farmer with the area of 32,90kcaupying 0,1% total

area in the foot hills with deep layer and high shaie of Song Ma and Muong

23



La district. Lu ng brings high productivity and considerable incoraefdarmer
though with small area.

(3) N aforest(Neohouzeana sp):

N a forest in Son La province has a natural originhwithe area of 211 ha,
occupying 0.3% total area in the provindé.a forests are distributed in such
districts as Phu Yen, Sop Cop and Song Ma.

Table 19: Standing volume of bamboos forest in Thalguyen by 3 types of forest

Standing volume by 3 types of forest Total standing volume
No. Item (ton)
Special usg Protection | Production (Ton) (%)

TOTAL 169.904 1.061.646 1.756.18 2.987.736 100,0

| | Natural forest 28.707 145.792 174.808 349.307 117
1 N a 464 413 7.328 8.205 0.3
2 | Tre — Woody mixing 28.243 145.379 167.480 341.102 11,4
Il |Plantation forest 141.197 915.854 1.581.378§ 2.638.429 883
3 | Tre 141.197 915.501 1.580.273 2.636.971 88.2
4 | Lung 353 1.105 1.458 01
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PART III. CONCLUSION AND RECOMMENDATION
1. Conclusion

Survey on situation of bamboos forest in 7 provin@@ mountainous area north
Vietham including Cao Bang, Bac Kan, Tuyen QuangnhYBai, Phu Tho, Thai
Nguyen and Son La was performed in accordance tivgthiechnical platform in order
to ensure the detailed requirement to districtlle®a the basis of the survey result, it
comes to the following conclusions:

(1) Area and standing volume of bamboo forest:

() Total area of bamboos forest in 7 province268.000 ha with the standing
volume of 1.742 million trees and a weight of 8.dlion tons.

(i) Tuyen Quang, Son La, Bac Kan and Yen Bai pssdarge areas and major
standing volume of bamboos forest, occupying 90%l tarea and standing
volume of bamboo forest in 7 provinces.

(iif) Area and standing volume of bamboos fores€ano Bang, Thai Nguyen and
Phu Tho occupy approximately 10% total area anchdatg volume of 7
provinces.

(2) Species of bamboos forest:
Survey results come to some below bellow conclissamnbamboos:

(i) N a branchNeohouzeana A. Camul: a forest has a natural origin with an
area of about 156.000 ha, occupying 59,5% totad afebamboos forest in 7
provinces. Provinces having large aredoé forest are Tuyen Quang, Phu Tho,
and Yen Bai. AlmostN a forests are distributed in areas with slopingaterr
limitation on transport, high cost and difficulti&s exploitation. On the other
hand,N a forest brings smallest income to farmer than otteamboos forests
due to low material prize. Nowadays, areaNof forest tends to be narrowed
down on area and quality is also reduced.

(i) Tre branch(Bambusa Retz)lre forest has an area of 72.000 ha including
plantation forest and natural forest, occupying@2«total area of bamboo forest
in 7 provincesTre forests are mainly distributed in provinces suclsas La and
Tuyen Quang. Among them, artificial bamboos foregh an area of 54.000 ha
and a massive scale is noteworthige has a big size with high value and farmers
in these two provinces have a lot of experiencglanting such kind of tree.
Therefore,Tre forest has a potential to become materials promluctrea with a
large and massive scale, particularly in Son Laipae.

(i) V u branch(Arundinaria Mich): V u forest has an area of approximately
33.000 ha, occupying 12,5% total area of bamboesfom the 7 provinces.
Almost V u forests have natural origin, and are distributedBac Kan, Tuyen
Quang and Thai Nguyen. Area 9fu forest has few changes in recent years.
V uis a high value species that need to be protectedlaveloped.

(iv) Trac (Phyllostachys sieb)fotal area offrac forest is about over 1.400 ha,
grown in Cao Bang and Bac Kan province. Aredafc forest is not so large but
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this species has high value so that it is growmiany farmers. Truc forest
needs to be researched to be widespread.

(v) Lu ng (Dendrocalamus Nees): Ling is a big size species grown in Phu Tho
and Son La but with a small area (nearly 300 h#&hoigh having high value,
Luong has been grown with small scale. In ordeteteeloped_u ng forest with
large scale, more surveys in mountainous area @himutarried out.

(3) Potential on developing bamboos materials ake@rovinces in mountainous

region:
() Son La has good conditions such as large nafarast, fat soil and good
climate that are suitable for plantifige. More over, farmers in Son La province
have a lot of experience in plantifige trees. Therefore, Son La is the most
potential province for developing bamboos materaésa with large and massive
scale. However, sloping terrain, limitation on spart and being far away from
processing center are difficulties for the outmft$re in Son La province.

(i) Tuyen Quang, Bac Kan and Yen Bai also havgdaareas and big standing
volume of bamboo forest. Nevertheless, areds af forest with low quality and
value occupy a high density in these provincesasmf bamboos forest in these
provinces tend to be narrowed down. Therefore, aitgtion and utilization of
bamboo forest and technical transmission in thesmviq@res need to be
controlled carefully.

(i) Phu Tho, Thai Nguyen and Cao Bang with snaaéa of bamboos meet a lot
of difficulties in widening materials areas.

2. Recommendation

(1) Defining boundary of bamboos forest using $iggelmages in tropical condition
such as in Vietham meets many difficulties, patddy for bamboo-woody mixing
forest. Therefore, more field surveys need to bweiewh out in order to improve the
accuracy of data.

(2) Establishing 600f sample plots is not suitable with the featuresbamboos
forest, particularly for places with sloping terraind clump bamboos. Size of sample
plots is recommended as below:

(i) Clump type: establish sample plots with 6 clenmpeasurement.

(i) Running type: establish sample plots sized 4%0(20m x 20m) for places
with slope 25’ and 100 rh(10m x 10m) for places with slope >%5

(3) Estimation of working volume (number of sampiiots, wages, cost, etc)
shouldn’t base on average number of provinces hundividual situations of each
province because each province has its own condifigpecies, scale, changes, etc).

(4) In Vietham, many provinces in different regiohaving large areas of bamboo
sforest need to be investigated. Selected prosifmeinvestigation should be in one
region in order to facilitate data collection. Qre tother hand, survey report should
have deeper analysis and evaluation on each rdggoause they have their own
natural and socio-economic conditions.

(5) Survey on bamboo forest should combine withlectbn of related socio-
economic data (poverty, forest exploitation andcpesing, product selling, etc.)
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APPENDIX

1. Maps on bamboos forest in 7 provinces in the mouni@ous area north
Vietnam (A4 paper)

Map on bamboos forest in Cao Bang province

Map on bamboos forest in Bac Kan province

Map on bamboos forest in Tuyen Quang province

Map on bamboos forest in Yen Bai Province

Map on bamboos forest in Phu Tho province

Map on bamboos forest in Thai Nguyen province

Map on bamboos forest in Son La province

2. Annex

Annex 1.1: Data on sample plot in Cao Bang province
Annex 1.2: Data on sample plot in Bac Kan province
Annex 1.3: Data on sample plot in Tuyen Quang prowi
Annex 1.4: Data on sample plot in Yen Bai province
Annex 1.5: Data on sample plot in Phu Tho province
Annex 1.6: Data on sample plot in Thai Nguyen pmoei
Annex 1.7: Data on sample plot in Son La province

Annex 2.1: Area and standing volume of bamboosdyp&ao Bang province
Annex 2.2: Area and standing volume of bamboossypéac Kan province
Annex 2.3: Area and standing volume of bamboossypduyen Quang province
Annex 2.4: Area and standing volume of bamboossypéY'en Bai province
Annex 2.5: Area and standing volume of bamboossypd&hu Tho province
Annex 2.6: Area and standing volume of bamboossypd hai Nguyen province
Annex 2.7: Area and standing volume of bamboossypé&on La province
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