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ABSTRACT

The results of early growths assessment of the Gao vang experimental planting

area at the stage 7 year old and the selection of plus trees for big timber

plantations show that the average growths in diameter at breast height, crown

diameter, total height and trunk volume of plus trees (TG) reached a value of

16.74 cm; 5.24m; 10.74m; and 118.20 dm’ per tree, respectively, exceeding
Article info: the accompanying forest tree group (DR) of 1.60; 1.02; 1.15; and 2.82 times,
Received: 18/09/2023 respectively, under the same comparison criteria, environmental conditions
Revised: 19/10/2023 and time. The forest tree groups including, DR1; DR2; PR3; DR4,; and DRS
Accepted: 09/11/2023 had a coefficient of variation (CV%) in diameter of 19.07; 18.41; 13.45; 17.90;
and 17.18%. Growth speed in diameter of plus trees including, TG4, TG3,
TG2; TGS, and TG1 reached a value of 2.31; 2.40; 2.40; 2.41; and 2.43 cm
per year, respectively, growth farther other forests tree group by 1.55 to 1.59
times. Exceed level (%) in diameter of plus trees including, TG1; TG2; TG3;
TG4, and TGS. Forest trees groups reached a value of 31.75; 30.72; 31.97;
31.52; and 30.89%, respectively, that were better than the accompanying
forest tree groups and the standards of plus trees for big timber indigenous
plantating development. In total, there are over 1360 Gao vang individuals
measured and evaluated, but only 5 excellent trees in growth could be selected,
that had a exceed level for diameter of over 30% compared to the
accompanying forest tree group, a ratio of 0.36%, and a selective intensity of
0.99. The plus trees evaluated and selected are very valuable as propagation
materials, contributing to providing information, scientific basis, quality seed
sources, and diversifying the structure of forestry tree varieties for the goal of
developlng big timber plantations with native species.
TOM TAT
Két qua déanh gid sinh truong khu rimg trong thir nghiém cdy Gao vang, o giai
doan 7 nam tuéi va chon loc cay troi ldy g6 cho muc tiéu phat trién rimg trong
ban dia g6 16n cho thdy, toc d¢ tang trwong binh qudn vé duong kinh, dwong
Tir khéa: kinh tan, chiéu cao va thé tich ciia cdc cdy tréi (TG) dat tri s6 la 16,74 cm;
5,24m; 10,74m; va 118,20 dm?/cdy, vieot dam rieng di kéem (DPR) la 1,60; 1,02;
1,15; va 2,82 lan vé cung tiéu chi so sanh, diéu kién moi truong va thoi gian.
Cdc dam rimg gom, PRI1; PR2; PR3; PR4, va PRS, c6 hé s6 bién dong (CV%)
vé dwong kinh la 19,07, 18,41, 13,45, 17,90, va 17,18%, cho thcfy khu rieng
trong dang bude vao giai doan phdn héa kha manh vé sinh trucng dwong kinh.
Toc do tang trucng vé dwong kinh cia cdc cdy tréi gom, TG4; TG3; TG2;
TGS; va TG1, dat tri 56 la 2,31; 2,40; 2,40; 2,41; va 2,43 cm/ndm, vieot xa cic
ddam rieng di kém tir 1,55 dén 1,59 lan vé cing chi tiéu so sanh, diéu kién méi
truong va thoi gian. DG vuot (%) vé dwong kinh ciia cdc cdy tréi gom, TGI;
TG2; TG3; TG4, va TGS dat tri sd la 31,75; 30,72; 31,97; 31,52; va 30,89%,
dat tiéu chuan ciia cdy tréi ldy go cdc cdy troi ndy rdt ¢é ) gid tri lam vat liu
nhén giong cho muc tiéu phat trién rirng trong ban dia gé lom. Trong tong sé
trén 1360 cd thé duoc do dém va danh gid, nhung chi chon loc dwoc 5 cdy sinh
trueong xudt sdc, c6 dp vieot vé duong kinh trén 30% so véi ddam rieg di kem,
chlém 1y 1¢ 0.36%, cwong do chon loc la 0,99. Cdc cay troi dwgc danh gid va
tuyén chon rdt cé gid tri lam vat liéu nhdn giong, gop phan cung cap thong tin,
co 56 khoa hoc, nguon giong co chdt lwong, da dang hda co cau giong cdy lam
nghiép cho muc tiéu phdt trién rimg trong ban dia go lon.

Keywords:
big timber, indigenous trees,
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cdy ban dia, cay troi, cay Gdo
vang, chon loc, rieng trong go lon.
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1. INTRODUCTION

Big timber plantations are of great interest to
managers, scientists, forestry enterprises and
forest growers because of their high economic
efficiency compared to small timber
plantations. High economic efficiency is the
driving force promoting increased afforestation
in the direction of developing big timber
plantations in many localities today. However,
in current practice, big timber plantations are
mainly created in two forms, either (i) extending
the nurturing time of existing small timber
plantations, or (ii) new afforestation in the
direction of the developing big timber
plantations, but mainly focusing on the group of
acacia species, of which hybrid acacia occupies
the largest area [1, 2].

Although hybrid acacia has high yields and
short harvest cycles, this is an afforestation that
is continuously propagated for a very long time,
with many consecutive cultivation cycles on the
same area, causing plantations to lose their
vitality and arising serious diseases. In addition,
extending the nurturing time of plantations with
the acacia species group for more than 15 years
may cause the trees to easily break down due to
the strunk rot fungus disease. This practice
requires appropriate silvicultural solutions, such
as rotating cycles with indigenous trees,
economically valuable tree species to improve
plantation health, stabilize productivity,
efficiency and ensure sustainable development
[1,2].

The scientific name of the “Gao vang” tree is
Naucleo orientalis L., the common English
name is Yellow cheesewood, which is a big
timber with a wide ecological spectrum and
multi-purpose, one of the few native tree species
capable of for quite quickly growth tree species
on many types of sites, able to meet the
requirements well for the development of big
timber native plantations today. Therefore,
research on selection the Gao vang plus trees
with the ability to grow quickly for the goal of
developing big timber native plantations is
extremely necessary, has very scientific
significance and has high practical value. The
success of this research is one of the important
contents of the Provincial level topic with the
theme: “Research and application of
biotechnology to improve production forest

efficiency in the direction of developing big
timber plantations in Hoa Binh Province”,
contributing to providing information and
breeding materials of genetic quality for the
goal of developing big timber native plantations
from Gao vang species [3]. The article below
introduces some research results on the above
issues.
2. RESEARCH METHODOLOGY
2.1. Research materials

The research material is Gao vang in the
experimental planting area of 0.85 hectares,
including 1360 trees in Hai Duong Province,
that was equal to the density of 1,600 plants per
ha, forest trees at the 7-year-old stage. Among
them, the Gao vang plus trees selected from the
experimental planting area were named as TG1;
TG2; TG3; TG4, and TGS. They were measured
and evaluated from the accompanying forest
tree group with at least 50 individuals each, and
were named as DR1; PR2; DR3; PR4, and
DRS, respectively. The research content
includes (i) evaluating some of the growth
criteria of the forest tree group and plus trees,
and (i) selecting plus trees as propagation
material for the goal of developing big timber
indigenous plantations at the research location.
2.2. Research methodology

Research on selecting plus trees applied
statistical survey methods to plantations with
heterogeneous site conditions according to the
method of selecting forest tree varieties [4-6].
Growth criteria of diameter at breast height
(D13), crown diameter (Dt), and total height
(Hvn), and canopy diameter were measured
according to forest survey methods commonly
used in forestry, such as measuring diameter at
breast height (D13) with calipers, total height
(Hvn) with a Blume-leiss height ruler, crown
diameter (Dt) measured with a meter ruler.
Calculation of average values (TB): trunk
volume (V), exceed level (%) and (o), and
selection intensity are calculated according to
the following formulas (1):

m X D 5

4

In there:

V is the volume of the tree trunk including
bark;

D13 is the diameter measured at at breast
height (1.3 m) from the ground;

X Hyy X f (1)
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Hvn is the total height;

f is the taper (assumed to be 0.5).

The exceed level (%) of plus trees for timber
purposes is determined based on National
Standard TCVN 8755:2017, Forest tree
cultivars - Plus trees [4].

In this study, the evaluation and selection of
plus trees is carried out according to the above
standards, accordingly the exceed level (%) and
(o) are determined according to formula 2 [5, 6]
as follows:

T=X +12Sx — 1,95 S (2)

In there,

T is the main criterion to evaluate the plus
tree;

X is the average value of the forest tree
groups containing plus trees;
Sx is the standard deviation of the forest
tree group containing plus trees;
The selectivity intensity is calculated
according to the formula 3 [5, 6] as follows:

In there,

I is the selection intensity;

a is the number of selected trees;

N is the total number of trees surveyed.

Collected data were processed using SPSS
software and according to biostatistics methods
commonly used in forestry on Excel application
software.
3. RESEARCH
DISCUSSION
3.1. Evaluation of some growth criteria of Gao
vang in the experimental site

In the study of selecting forest tree varieties,
assessing the growth of plantations is very
important. This is the basis that allows breeders
to select the best plantations and individual trees
with outstanding growth as breeding material
for planting and development in the next. In this
study, the results of measuring some growth
criteria of the Gao vang forest tree group in the
experimental planting area are summarized in
Table 1.

RESULTS AND

I=1-a/N; 3)

Table 1. Growth of the Gao vang forest tree groups at the research site

Forest Growth criteria of the forest tree groups
tree D13 (cm) Dt (m) Hvn (m) V(dm?)

groups X CV (%) X CV (%) X CV(%) X CV (%)
bR1 10.50 19.07 4.53 5.52 9.39 8.07 42.68 42.80
bR2 10.53 18.41 4.68 7.15 9.36 8.18 42.59 40.57
bR3 10.96 13.45 4.70 12.30 9.42 7.70 45.57 31.08
bR4 10.14 17.90 4.90 8.15 9.37 7.76 39.43 40.42
DbR5 10.70 17.18 4.92 8.13 9.43 6.69 44.06 36.77

Average 10.57 4.75 9.39 42.87

Table 1 shows that, the average growth of the
forest tree group is accompanied by the plus
trees candidates of Gao vang in diameter at
breast height; crown diameter; total height; and
the trunk volume reached a values ranging from
10.14 to 10.96 cm; from 4.53 to 4.92 m; from
9.36 t0 9.43 m; and from 39.43 to 45.57 dm? per
tree,  respectively, under the  same
environmental conditions.

Thus, after 7 years of experimental planting,
the Gao vang had an overall average growth in
D13, Dt, Hvn and V reached a value of 10.57
cm; 4.75 m; 9.39 m; and 42.87 dm?® per tree,
respectively. In addition, the results of
observations at the research scene also showed
that, the experimental planting area of the Gao
vang did not show any dead trees, traces or
vacant land in the correct position of planting

trees in rows, proving that the Gao vang is able
to adapt and grow on experimental land.

This has scientific significance and high
practical value, because the Gao vang is a native
tree, a big timber species, but there is not much
information, data or experimental planting
results about it, especially concentrated pure
species planting. Therefore, the results of this
research will open up a new approach to
selecting native tree species capable of pure -
species  afforestation,  contributing  to
diversifying the structure of forest tree varieties
towards the development of big timber native
plantations.

On the other hand, the data in Table 1 also
shows that there is a significant difference in
average diameter at breast height between the
forest tree group at the study location. For
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example, the forest tree group of number 3
(PR3) had an average growth diameter at breast
height of 10.96 cm, while the data in the forest
tree group of number 4 (PR4) is 10.14 cm.
Thus, the growth in diameter at breast height of
DR3 exceeds DR4 by 1.08 times for the same
comparison criteria under the same conditions
and time. In addition, the coefficient of
variation also fluctuates significantly between
measured forest tree groups, for example, in
forest tree groups of number 1 (PR1), the
coefficient of variation in diameter reached a
value of 19.07%, exceeding 1.42. times
compared to forest tree groups of number 3
(PR3) with a value of 13.45% for the same
comparison criteria.

Similar to the criteria of tree trunk volume
growth - a comprehensive criteria that reflects
the growth and development of individual trees
in the plantations. Accordingly, in the forest tree
group of number 3 (DR3), the average tree trunk
volume growth reached a value of 45.57 dm?
per tree, while this data for forest tree groups of
number 4 (DR4) only reached a value of 39. 43
dm? per tree.

Thus, the tree trunk volume growth of forest
tree group of number 3 (PR3) exceeds Forest
tree groups of number 3 (DR4) is 1.16 times for
the same comparison criteria, under the same
conditions and time. On the other hand, the
coefficient of variation in trunk volume growth
also fluctuates significantly between measured
forest tree group, in which forest tree group of
number 1 (PR1) had a coefficient of variation
in trunk volume of 42.80%, exceeding 1.38
times higher than the forest tree group of
number 3 (PR3) for the same comparison
criteria.

Thus, the significant fluctuations in some
growth criteria show that, there is quite a strong
separation between the measured forest tree
groups of the Gao vang. This can be
advantageous for selecting individuals with
superior growth, especially diameter growth. Of
course, the above results are just the beginning,
because it is likely that some individuals and
forests tree group with higher values of some
growth criteria are planted in more favorable
locations than other individuals.

Therefore, a futher study, such as the study
to evaluate the genetic diversity of plus trees or

the Gao vang trial forest mentioned above, may
likely give more realistic results about the
original seed source for planting.

However, fluctuations in some growth
criteria such as diameter at breast height or
trunk volume can be a good opportunity to
allow the selection of plus trees according to the
goal of obtaining more favorable big timber. In
addition, the results of evaluating some growth
criteria in Table 1 also showed that, under the
same soil and climate conditions and at the same
age, external environmental factors are
relatively consistent. Therefore, the difference
in diameter at breast height and tree trunk
volume between the investigated and measured
forest tree groups has shown that, individuals
have differences in internal factors, or that their
growth is under control and strongly influenced
by genetic factors.

3.2. Plus tree selection showing the ability fast
growths of Gao vang

In genetic research and forest tree breeding,
large fluctuations in some growth criteria
related to breeding criteria are very important,
such as diameter at breast height or tree trunk
volume, especially for big timber plantations.
Accordingly, individuals with a big diameter or
trunk volume than other individuals in that same
population are the subject of priority selection.

In other words, these individuals have a
phenotype for superior growth in diameter or
volume compared to other individuals around
them in that same population, which is the basis
for selecting plus trees, especially plus trees for
the purpose of obtaining timber. Because, in
forest trees breeding is a key element in the
improvement of productivity and timber quality
plantations which were of plus-tree selection
as the first important step in improvement
programme of forest trees variety [7, 8].
However, in forest tree breeding, it is not
necessary to select trees with superior
phenotypes from large planted forest plots, but
even with a smaller planted forest area, it is
possible to select superior individuals of growth
as propagating material for testing or new
afforestation purposes.

In this study, Gao vang individuals in the
experimental site had outstanding growth
phenotypes such as big diameter, straight stem,
narrow canopy, small branches, large branch
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angles, and especially no signs of pests or
diseases, and were susceptible to disease.
These trees need to be individually marked
with paint and selected as propagation material
according to the plus trees standards prescribed

by the National Standard (TCVN 755:2017).
The results the measuring some growth criteria
of the plus trees and the forest tree groups are
summarized in Table 2.

Table 2. Growths of the plus trees and the forest tree groups

Code D1.3 (cm) Dt (m) Hvn (m) V (dm®)
Plus Forest Plus Forest Plus Forest Plus Forest Forest
tree tree tree tree Plus tree tree
tree tree tree tree
groups groups groups groups groups
TG1 bR1 17.00 10.50 5.50 4.53 10.70 9.39 121.40 42.68
TG2 bR2 16.80 10.53 5.20 4.68 10.60 9.36 117.50 42.59
TG3 PR3 16.80 10.96 5.40 4.70 10.80 9.42 119.70 45.57
TG4 DR4 16.20 10.14 5.00 4.90 10.80 9.37 111.30 3943
TGS bR5 16.90 10.70 5.10 4.92 10.80 943 121.10 44.06
Average 16.74 10.57 5.24 4.75 10.74 9.39 118.20 42.87

Table 2 shows that all plus trees had growth
criteria of diameter at breast height, total height,
crown diameter and trunk volume better than
those of the accompanying forest tree groups.

For example, the plus tree of number 1 (TG1)
reached a values of diameter at breast height,
crown diameter, total height, and trunk volume
of 17.0 cm; 5.50 m; 10.70 m; and 121.40 dm® per
tree, espectively, while the accompanying forest
tree group (PR1) had an average value of 10.50
cm; 4.53 m; 9.39 m; and 42.68 dm? per tree,
respectively, under the same comparison criteria.

Thus, the growth in diameter at breast height,
crown diameter, total height and trunk volume of
the plus tree (TG1) all exceed that of the
accompanying forest tree group (PR1) by 1.62;
1.21; 1.14; and 2.84 times, respectively, under
the same comparison criteria under the same

conditions and time. Similarly, the plus tree of
number 4 (TG4) (the smallest values) of
diameter at breast height, crown diameter, total
height, and trunk volume of 16.20 cm ; 5.00 m;
10.80 m; and 111.30 dm? per tree, respectively,
but is still superior to the accompanying forest
tree groups that plus tree by 1.60; 1.02; 1.15; and
2.82 times, respectively, to the same comparison
criteria under the same conditions and time.

In forest tree breeding, individuals with fast
growth speeds are always the priority selection
as breeding materials, especially for native tree
species, because they often grow slowly and
take a long time to harvest wood product. In this
study, determining the growth speed in diameter
at breast height of the forest tree groups and plus
trees is summarized in the chart Figure 1.

s D1.3 (cm) —9 Average/year
D1.3 (cm) D1.3 (cm)

11.20 1.57 1.58
11.00

1.56
10.80
1.50

1.54
. 1.52
1.50
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1.46
1.44
1.42
1.40
1.38

DR4 DR1 bR2 BR5 PR3

10.60

10.40

10.20

10.00

9.80

9.60

(@

s D1.3 (cm) » Average/year

D1.3 (cm) D1.3 (cm)

17.20 2.43 2.44
2.41

2.42
17.00

2.40
16.80 2.38
16.60 236
2.34
2.32
2.30
2.28
2.26
2.24
163 TG2 T65 TGl

16.40

16.20
16.00

15.80

TG4

(b)

Figure 1. Average annual growth in diameter at breast height at stage 7 year old (dotted red arrow)
of the forest tree groups (a) and the plus trees (b)
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The values in Figure 1 and the line show that
the average growth speed of diameter at breast
height of the forest tree groups fluctuates and
gradually increased from 1.43 cm (BDR4) to 1.57
cm (DR3), while this data of the plus tree
fluctuates and gradually increases from 2.31 cm
(TG4) to 2.43 cm (TG1), under the same
conditions and time. Clearly, the average
growth speed in diameter at breast height of the
plus trees is 1.55 to 1.62 times, and always
higher than that of the forest tree groups for the
same comparison criteria and time.

This result has high practical value in
selecting of the plus trees for timber purposes,
especially for groups of native tree species such
as the "Gao vang" species - the research object
of this article. In forestry, a certain tree species
belongs to the fast-growth group if its diameter
at breast height has an average growth speed
greater than 2.0 cm per year. Thus, the plus trees
in this study has an average growth speed in

diameter ranging from 2.31 c¢cm to 2.43 cm,
belonging to the fast growth group, an important
basis for selection as propagation material for
the goal of in the direction of developing big
timber plantations.

However, in forest tree breeding, selecting of
the plus trees for the purpose of obtaining
timber that have a fast-growth speed compared
to the forest tree groups accompanying, it is a
necessary condition, but not sufficient. Because
according to the standards for evaluating and
selection the plus trees (National standard:
TCVN 755:2017), accordingly, the plus trees
must have a exceed level for a diameter at breast
height greater than 25% compared to the
accompanying forest tree groups.

In this study, the results of measuring and
calculating the exceed level in diameter at
breast height and trunk volume of the plus trees
compared to the forest trees group
accompanying are summarized in Table 3.

Table 3. The exeed level of the plus trees compared to the accompanying forest tree groups

Growth criteria of the plus trees

Exceed level of the plus trees

Code D1.; (cm) V (dm®)
Dy (cm) Dt (m) Hvn (m) V (dm®) (%) o (%) c
TGl 18.40 5.50 11.80 156.88 31.75 4.10  87.98 56.84
TG2 18.20 5.20 12.20 158.70 30.72  3.95 85.51 54.15
TG3 17.80 5.40 12.90 160.51 3197 407 91.32 57.13
TG4 18.80 5.60 12.30 170.72 31.52  3.88  90.08 52.75
TGS 18.60 5.80 12.20 165.75 30.89 399 90.74 57.62
Average 18.36 5.50 12.28 162.51 31.37 4.00 89.13 55.70

Data in Table 3 and Figure 2 show that the
exceed level in diameter at breast height of the
plus trees ranged from 30.72% of tree No.2
(TG2) to 31.97% of tree No.3 (TG3), and
reached an overall average of 31.37%. While
the exceed level calculated by (o) in diameter at
breast height of the plus trees ranges from 3.88
of tree No. 4 (TG4) to 4.10 of tree No. 1 (TG1),
and reached a value an overall average of 4.00.

In selecting the plus trees for timber,
diameter at breast height is one of the very
important growth criteria, especially in
selecting the plus trees for some indigenous
species for the purpose of afforestation in the
direction of developing big timber indigenous
plantations.

In addition, data in Table 3 also shows that
the exceed level in trunk volume ranged from
85.51% in plus tree No. 2 (TG2) to 91.32% in
plus tree No. 3 (TG3), and reached the highest

value. The overall average value of the plus
trees was 89.13%.

Tree trunk volume is a general growth
icriteria - a very important factor that constitutes
the productivity of wood biomass in plantations.

The results in Table 3 show that the plus trees
had an exceed level (%) of trunk volume
reaching a value of over 50%, which is a very
valuable practice in selecting the plus trees for
timber purposes. However in reality most the
plus trees have very different levels.

For example, the plus tree of No.3 (TG3) has
the highest value of 31.97%, exceeding 1.04
times higher than plus tree of No.2 (TG2) under
the same comparison criteria, conditions and
time. Similar, the exceed level calculating
acording to (o) show that, all of the plus trees
reached a value greater than 2 times the standard
deviation, and meet the prescribed standards for
the plus trees of timber (Figure 2).
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Figure 2. The exceed level (o) of the plus trees (dotted line with red arrow) compared of the
accompanying forest tree groups in terms of diameter at breast height (a) and trunk volume tree (b)

In forest tree breeding, selecting of the plus
trees with high superiority in any given criterion
is very difficult, but very valuable, especially
for native tree species. That is the reason that in
this study, from over 1360 individuals that were
measured and evaluated, only 5 plus trees could
be selected, including, TG1; TG2; TG3; TG4,
and TG5 whose exceed level reached a value of
31.75; 30.72; 31.97; 31.52; and 30.89%,
respectively, compared to the accompanying
forest tree groups, a ratio of 0.36%, and a
selective intensity was 0.99.

These are individuals with excellent growth
from the Gao vang exper1mental plantlng area.

These trees are very valuable as propagating
materials for afforestating in the direction of
developing big timber native plantations.

In addition, the plus trees evaluated and
selected got an average growth speed of
diameter at breast height of 2.31; 2.40; 2.40;
2.41; and 2.43 cm per year, they could be
recognized as a group of fast-growths tree
species.

Furthermore, photos (Figure 3) of the plus
trees and the accompanying forest tree groups at
the research scene partly shed light on what had
been analyzed and commented on in the above
sections.

Figure 3. Plus trees and forests trees groups of the Gao vang plantation
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In summary, the results of the growth
assessment of Gao vang in the experimental site
and selection of the fast-growing plus trees can be
preliminarily commented that the average growth
in diameter at breast height, crown diameter, total
height and the trunk volume of the plus trees (TG)
reached a value of 16.74 cm; 5.24 m; 10.74 m; and
118.20 dm? per tree, respectively, and exceeded
the level of accompanying forest tree groups is
1.60; 1.02; 1.15; and 2.82 times, respectively,
under the same comparison criteria, conditions
and time.

The coefficient of variation in diameter of the
forest tree groups had a fairly values (13.45% -
19.07%), that shows forest trees were reaching a
period of strong differentiation in growth, a
favorable time for selection the plus trees as
propagation material for planting purposes in the
direction of developing big timber indigenous
plantations.

The growth speed in diameter at breast height
of the plus trees was quite fast and got an average
value of 2.31 to 2.43 cm per year, far exceeding
that of the accompanying forest tree groups (from
143 to 1.57 cm per year) at the time of
assessment.

Notably, the exceed level (%) in diameter at
breast height of the plus trees compared to the
accompanying forest trees group reached values
from 30.72% to 31.97%, ensuring the standard of
the plus trees for timber.

The plus trees evaluated and selected cuold be
valuable breeding materials, contributing to
diversifying the forest tree variety structure for the
goal of developing big timber indigenous
plantations.

4. CONCLUSIONS

From the results of the evaluation and selection
of the plus trees achieved in the above sections,
can come to some conclusions as follows:

1. The average growth in diameter at breast
height, crown diameter, total height and trunk
volume of the plus trees (TG) at the stage 7 year-
old reached 16.74 cm; 5.24 m; 10.74 m; and
118.20 dm® per tree, respectively, exceeding the
accompanying forest tree groups (PR) of 1.60;
1.02; 1.15; and 2.82 times respectively;

2. At the stage 7 year old, the forest tree groups
included, BR1; BR2; PR3; PR4; and BR5 had
coefficient of variation (CV%) in diameter of
19.07; 18.41; 13.45; 17.90; and 17.18% which

shows that forest trees were reaching a stage of
quite strong differentiation in diameter growth;

3. Growth speed in diameter of the plus trees
including, TG4; TG3; TG2; TGS; and TG, at the
stage 7 year old reached a value of 2.31; 2.40;
2.40; 2.41; and 2.43 cm per year, respectively, far
exceeding that of the accompanying forest tree
groups (PR) by 1.55 to 1.59 times;

4. Exceed level (%) in diameter of the plus
trees including, TG1; TG2; TG3; TG4; and TGS
compared to the accompanying forest tree groups
(BR) reached a value of 31.75; 30.72; 31.97;
31.52; and 30.89%, respectively, meeting the
standards of the plus trees for timber, which were
likely valuable goal for the developing big timber
indigenous plantations;

5. In total of 1360 individuals of Gao Vang
measured and evaluated, only 5 excellent trees
were be selected, that had a exceed level of
diameter over 30% compared to the
accompanying forest tree groups, a ratio of
0.36%, and a selective intensity of 0.99.

The plus trees evaluated and selected would be
valuable as propagation materials, contributing to
providing information, scientific basis, quality
seed sources, and diversifying the structure of
forestry tree varieties for the goal of developing
big timber native plantations.
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