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ABSTRACT

Mayah beach forest at Hat Noppharat Thara—Mu Ko Phi Phi National Park, Krabi Province is very popular
for tourists. It has been affected from tourist activities with high impacted on forest community changes, then,
prohibited policy for tour was initiated from May, 2018. Thus, this study aimed to clarify forest structure and species
composition, and tree regeneration after closing Mayah bay. The permanent transect plot, 10 x 100 m, was set up in
the natural forest (less disturbed) and eight temporary plots,10 x 10 m, at nature trails. All of trees (diameter at breast
height, DBH > 4.5 cm) were identified, measured, and recorded position (x,y). In addition, saplings (DBH < 4.5 cm),
and seedling (height < 1.30 m) were counted and identified. The study was done during July to October, 2018.

The results showed the tree species diversity of 21 species, 21 genera, and 16 families was found. The
basal area and stem density were 37.55 m’/ha and 1,261 stem/ha, respectively, while medium diversity based on
Shannon-Winer index was found (H'=2.27). While, low species diversity (H'=1.75) was found (11 species), indicating
low regeneration was detected. The similarity between less disturbed beach forest and often disturbed by tourists at
nature trails showed highest similarity was found in tree stage (53.16 %) and followed by seedling and sapling stage
(27.65 and 5.94 %, respectively). Indicating high impact from tourist activities on forest regeneration, however,
closing Mayah bay had increased seedling regeneration at the nature trails. Then, these seedlings may grow up to the
sapling stage in near future.

Keywords: Beach Forest, Disturbances, Plant Diversity, Regeneration
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Table 1 Dominant tree species, DBH > 4.5 cm, in Mayah Bay Beach forest; Density (D, individual ha™),

Basal area (BA, mz/ha"l), and importance value index (IVI, %).

Thai name Botanical name D BA IVI(%)
U Terminalia catappa 261 9.92 67.13
wansia Pandanus odorifer 328 3.87 50.95
Tnnzia Thespesia populnea 72 12.12 46.01
oaoed Sterculia gilva 156 491 37.41
Yonzia Hibiscus tiliaceus 128 3.10 23.72
IGLM Ficus subpisocarpa 94 0.89 11.20
TUNDINGIVIN Suregada multiflora 28 0.52 8.92
VLU Atalantia monophylla 33 0.24 8.61
vty Morinda citrifolia 39 0.12 7.40
N4 Ixora butterwickii 22 0.26 6.45
other species (11) 100 1.60 32
Total 1,261 37.55 300

Table 2 Dominant sapling species, DBH < 4.5 cm, in Mayah Bay Beach forest; Density (D, individual ha'"),

Basal area (BA, m’/.ha™"), and importance value index (IVI, %).

Thai name Botanical name D BA IvVI
NIEHY Rinorea dentata 3333 0.50 101.88
Melamzia Breynia vitis-idaea 590 0.12 26.51
B¥NIN Terminalia catappa 451 0.08 23.75
TEATRR L] Atalantia monophylla 278 0.13 22.09
I Barringtonia asiatica 174 0.14 15.48
VUNDINGIVUMN Suregada multiflora 243 0.05 12.89
NINHUY Tarenna sp. 313 0.03 12.59
%ﬁ; Capparis micracantha 104 0.07 12.17
oo1hu Morinda citrifolia 69 0.10 11.15
naiu Cordia cochinchinensis 208 0.02 10.18
other species (9) 694 0.14 51.32

Total 6,458 1.37 300




ysensseiinadIngithlditiodne 2 2): 1-10 2561)

Table 3 Dominant seedling species in Mayah Bay Beach forest; relative density (RD, %), relative frequency

(RF, %), and importance value index (IVI, %).

Thai name Botanical name RD (%) RF (%) IVI (%)
wansia Pandanus odorifer 38.48 17.07 55.56
HNIN Terminalia catappa 8.48 24.39 32.88
RIZHY Rinorea dentata 15.76 14.63 30.39
Tunzia Thespesia populnea 11.21 14.63 25.85
Matlamzia Breynia vitis-idaea 17.27 7.32 24.59
W Ixora sp 4.55 4.88 9.42
WInNHY Tarenna sp. 1.49 4.65 6.14
U Atalantia monophylla 0.61 4.88 548
/ool Sterculia gilva 0.91 2.44 3.35
Yonzia Hibiscus tiliaceus 0.91 2.44 3.35
Lﬂé’?ﬁwﬁu Croton cascarilloides 0.30 2.44 2.74
100 100 200
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Figure 4 The diameter class distribution of

dominant species;

A) Terminalia catappa,
B) Atalantia monophyla,
C) Hibiscus tiliaceus, and

D) Sterculia gilva
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Figure 2 Forest structure and tree distribution from the coastal (beach-interia) to the central (beach-exteria) of the island; A) profile diagram and B) crown cover diagram.
Remark: (1) Terminalia catappa (2) Ixora butterwickii (3) Sterculia gilva (4) Pandanus odorifer (5) Suregada multiflora (6) Morinda citrifolia (7) Atalantia monophylla

(8) Breynia vitis-idaea (9) Hibiscus tiliaceus (10) Ficus subpisocarpa (11) Guettarda speciosa (12) Oroxylum indicum (13) Scaevola taccada (14) Wrightia arborea

and (15) Cordia cochinchinensis
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ABSTRACT

In tropical regions, approximately half of the forest has already been degraded due to conversion into
agricultural farmlands. The area of secondary forests after such disturbances have been increasing. The disturbances
such as logging or land-use change can change microenvironmental which influences on the ecosystem functions. To
detect how changing in plant community and functional traits during the succession, we investigated tree basal area,
living biomass and five of functional traits (leaf thickness, leaf toughness, wood density, leaf area and leaf mass per area)
in Dry Dipterocarp Forest (DDF) in old-growth (O) and Secondary forest (S). Our results indicate that there were
significantly difference in basal area and biomass of tree in O and S sites, it was higher in O site than S site. Moreover,
all of CWM of traits, was not significantly not significantly different between the sites. Due to the disturbance, plant in

DDF forest were not affected by microclimates altering even tree basal and biomass were affected. Our results indicated

a { o a s a o Y '
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that secondary forest regenerating after 30 years on disturbed area can be affecting restored the DDF community by

representing of functional traits similar to old-growth forest.

Key words: Dry Dipterocarp forest, Functional traits, Old-growth forest, Plant community, Secondary forest
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Figure 2 a) Total basal area of trees and

T
S.DDF

b) Total Biomass, the log,,-transformed

values for old-growth (O) and secondary

forests (S) of DDF was presented.

Table 1 Important value (IVI) of all species for all, Old-growth (O) and Secondary forest (S).

Thai Name Scientific Names All (0] S
ieN Xylia xylocarpa var. kerrii 40.77 48.99 33.42
urALA Sindora siamensis var. siamensis 40.72 24.16 61.10
‘]Ji&:@: Pterocarpus macrocarpus 37.74 41.31 34.71
(fia Shorea obtusa 28.94 53.13

AUIU Dalbergia nigrescens 21.44 43.63
ﬁ:ﬂ Lannea coromandelica 2041 39.07

Tumiu Wrightia arborea 19.91 39.66
NBLNE Quercus kerrii 1490 28.80

1) gﬂ‘l’ii‘g' Croton persimilis 10.48 22.10
C?;"J"Uu Cratoxylum formosum sub sp. formosum  6.94 14.24
HALAY Dalbergia dongnaiensis 6.70 12.72

ﬂﬂ!é@’l«! Morinda citrifolia 6.43 13.12
AR GN Pterospermum acerifolium 6.15 12.29
Wﬂlﬂﬁﬂﬁ? Diospyros defectrix 529 10.36

ﬂizﬁl*‘lj 1ANY  Dalbergia cultrata 4.84  9.61

funy Hymenodictyon orixense 4.80 9.87
vo1h Morinda coreia 4.79 9.84
fesih Pavetta indica var. tomentosa 4.71 9.40
ﬂizvjmﬁu Mitragyna rotundifolia 4.69 9.61
uaa Mallotus philippensis 4.68 9.34
mauin Vitex peduncularis 4.67 9.55

U 300 300 300
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Figure 3 Mean of CWM a) Leaf thickness, b) Leaf toughness, ¢) Wood density (WD), d) Leaf area (LA), and ¢) Leaf mass

per area (LMA). T-test was conducted to investigate the difference of the CWM value between old-growth and

secondary forest using functional traits value in the log-transformed of each plot. The values were back-

transformed into a normal scale before illustration for ease of understanding.
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ABSTRACT
Forest restoration is the high challenge of Royal Forest Department. Then, many degraded areas were
planted to restore the previous ecosystems. This study aimed to clarify tree species regeneration after planting under
the Royal Patronage of Her Majesty Queen Sirikit of Thailand (Forestry), Ang Thong province. In 2013, a 1 ha,

100 x 100 m, was established in two different planted systems, random and regular planting, and monitored in 2018.
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All trees with diameter at breast height (DBH) larger than 4.5 cm were tagged, measured, identified, and recorded

location in plot. The comparison of forest structure and species composition was done between the restoration areas.

The results showed higher species number was found in the random planted system than regular planted

systems (67 and 28 species, respectively), and corresponded to species diversity based on Shannon-Weiner (H'=3.35

and H'=2.37, respectively). Tree growth based on the basal area cover also was found the same trended (18.25 and

14.63 m’ha’, respectively), indicating high average growth in the random planted system. Considering on tree

regeneration based on tree diameter class distribution, both planted systems had the negative exponential form or L-

shape, indicating they had no different to maintain their forest structure in the future.

Keywords: Native Plant Species , Planting Systems, Regeneration, Species Diversity
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(Figure 3)

Table 1 Dominant tree species, DBH > 4.5 c¢m in random planted system; Density (D, individual.ha), Basal area

(BA, m>ha"), and importance value index (IVI, %).

Species Botanical name D BA IVI
WU Dipterocarpus alatus 111 1.39 27.88
UUNT Peltophorum pterocarpum 93 2.25 26.52
e Xvlia xylocarpa 56 2.16 21.13
nITaUENY Leucaena leucocephala 108 0.93 19.92
whiime Syzygium cumini 80 0.91 18.59
WEYd Dalbergia cochinchinensis 53 1.21 17.56
uzA T Afzelia xylocarpa 72 1.00 16.82
AZIABUND Hopea odorata 68 0.27 13.59
TUY wu“i:QWfT Tabebuia rosea 45 0.55 10.95

5umﬁm§1 Lagerstroemia speciosa 26 0.70 9.06
Other species (57) 383 6.90 117.98

1095 18.25 300
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Figure 2 Dominance family based on species Figure 3 Dominance family based on tree density at
number in random planted system random planted system

Table 2 Dominant tree species, DBH > 4.5 cm in regular planted system; Density (D, individual.ha™), Basal area

(BA, m”ha"), and importance value index (IVI, %).

Species Botanical name D BA IVI
15 3@:‘]']1 Pterocarpus macrocarpus 269 3.33 64.42
QEERIT e Acacia auriculiformis 146 388 5562
uza Tug Afzelia xylocarpa 232 195 46.74
AU Cassia fistula 142 0.91 28.80
YNUN Dipterocarpus alatus 74 1.11 20.67
‘L]iZSfjinu Pterocarpus indicus 51 0.70 13.95
uznaAY Adenanthera pavonina 38 0.42 10.65
nszauiny Leucaena leucocephala 48 0.16 9.13
Undnems iy Senna spectabilis 2 053 7.48
uau Aegle marmelos 29 0.06 5.99
Other species (18) 113 1.58 36.54
1164 14.63 300
14 1000
LI 900
g 12 8 800
= 1 g M
£, 5
s 4 500
g s S o
g 2 00
A= =
IS S 200
72 . 2 100
g 0 - - 1 § i 0 I | o
AP A S R R R R AP e
. & & I \s?é & o
\i‘é@ MG - &g Y e
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Figure 4 Dominance family based on species Figure 5 Dominance family based on tree density at

number at regular planted system. regular planted system.
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ABSTRACT

The study of the Gigantochloa albociliata production and utilization in Mae Sai community forest in Rong
Kwang District, Phrae Province, aimed conducted to clarify the quantity and utilization of bamboo shoots. Bamboo
shoots data , emergence, growth, and survival were collected from June 2017 to February 2018. Five sample plots of
20 m x 20 m were set up, then, bamboo shoots were monitored once a week.

The results showed that the clump density of bamboo was 24 + 1 clumps per rai, while, the culm density
was 361.6 +49.06 culms per rai. In addition, the growth rate of bamboo culm based on diameter was 0.07 m’ per rai.
High bamboo shoots were found, 112.8 + 20.03 shoots per rai, high emerged bamboo was found in beginning of
August, 21.6 £4.2 shoots per rai, and the last period of emerged shoot was occurred in September. The increased rate
of shoot height was highest in late October, 42.39 +9.83 cm per week, in contrast, growth of shoot height was detected
during January to February. The utilized period of bamboo shoots was occurred during late July to early September.
The total utilize of bamboo was 53.19 % of total shoots which highest and lowest used was found in August (34.67
% of utilized shoots) and September (9.33 % of utilized shoots). The mortality rate of bamboo shoots was 21.28 %
per month which the highest and lowest rate were found in July (20 % of total died shoot) and October (3.33 %
percent of total died shoot). However, survival rate of bamboo shoots was higher than mortality rate, 25.53 % of total

bamboo shoots. Therefore, the different period of bamboo shoots can be used to set up the sustainable manage plan

in this area.

Keywords: Gigantochloa albociliata, Maesai Community Forestry Phrae Province, Production and Utilization
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Figure 3 The height of bamboo shoots during the study period.
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ABSTRACT

Bangkrasop forest conservation (BFC), Nakhon Khuean Khan Park and Botanical Garden, Samut Prakan
Province, is known as the nature leaning center for urbanization, particular the riverine ecosystems as dominated
Lumpoo (Sonneratia caseolaris) and firefly are coexisted. This study aimed to clarify the forest structure and species
composition, in addition, the forest regeneration after restoration program. In 2018, a 0.5 hectare (50 m x 100 m)
permanent plot was setup and subplots of 10 m x 10 m were divided, total 50 subplots. All trees with diameter at
breast height (DBH) over than 2 cm were taged, measured, identified, and tree location alsorecorded in every subplot.

The results showed the total tree species of 31 species 28 genera and 16 families were found. Intemediate
species diversity based on Shannon-Weiner was detectected (H=2.16), while, tree density and basal area were 2,046
individual.ha” and 16.42 m’ha", respectively. The most dominant family based on species numbe was Fabaceae (7
speciess), and followed by Moraceae (4 species) and Rhizophoraceae (3 species), respectively. While, family of
Apocynaceae was the dominant family based on tree density, and followed by Malvaceae and Lythraceae,
respectively. Consisdering on forest regeneration, the negative exponential growth form or L-shape based on
diameter class distribution was detected. Indicating the good natural regeneration process was detected in which small
trees can be replaced the mature trees in the future. However, it varied among species, particular, planted tree species
such as Sonneratia alba and Rhizophora mucronata which unimodal shape was found. Indicating these species had
not good regenearated in the areas, thus, the proper environments should be manage for increasing their populations.

Keywords: Bangkrasop Conservation Forest, Disturbances, Regeneration, Tree species diversity
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Table 1 Some dominant tree species, DBH > 2 ¢m; Density (D, individual.ha), Basal area (BA, m”.ha™),

and importance value index (IVI, %).

Species Botanical name D BA VI
Auilanzia Cerbera odollam 822 483 89.21
BN Terminalia catappa 216 3.81 46.96
511@. Sonneratia caseolaris 186 3.35 42.69
ongia Hibiscus tiliaceus 310 1.39 34.47
wmﬁuﬁﬁwﬁ Tabebuia rosea 32 0.33 7.58
GRITLAY Sonneratia alba 38 0.20 7.52
Iﬂﬁmﬂ‘ﬂiﬁt‘g’ Rhizophora mucronata 96 0.11 7.02
Twnzia Thespesia populneoides 40 0.19 5.97
ﬁqmﬁaqmammq Bruguiera gymnorrhiza 50 0.03 5.85
EALERE! Cocos nucifera 10 0.52 5.68
other species (21) 246 1.61 47.05
Total 2,046 16.42 300
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able ome dominant sapling species, <5 ¢m; Density (D, individual.ha™), Basal area ,m/ha’),
Table 2 Some domi li ies, DBH < 5 cm; Density (D, individual.ha), Basal (BA, m*/ha™)

and importance value index (IVI, %).

Species Botanical name D BA VI
Auidanzia Cerbera odollam 414 0.37 111.48
Yonzia Hibiscus tiliaceus 126 013 4047
fﬁ‘wﬂ Sonneratia caseolaris 76 0.07 26.22
Iﬂ\iﬂNGl‘]JGl“l’iﬂj Rhizophora mucronata 78 0.07 18.60
YNIN Terminalia catappa 44 0.03 15.58
ﬁqmﬁaqmaﬂum Bruguiera gymnorrhiza 50 0.03 14.18
wzgonmilluny Swietenia macrophylla 22 0.02 8.79
%umﬁuﬁﬁw&f Tabebuia rosea 18 0.02 8.59
EEALN Calophyllum inophyllum 20 0.02 7.94
Tnnzia Thespesia populneoides 18 0.02 6.36

other species (15) 102 0.08 41.78
Total 968 0.89 300
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able ome dominant sapling species, > 5 cm; Density (D, individual.ha ), Basal area , m/ha),
Table 3 S domi li ies, DBH > 5 Density (D, individual.ha™), Basal (BA, m’/ha’")

and importance value index (IVI, %).

Species Botanical name D BA VI
Audlanzia Cerbera odollam 408 4.45 89.67
UNIN Terminalia catappa 172 3.77 57.44
ﬁﬁgll Sonneratia caseolaris 110 3.27 45.81
YJonzia Hibiscus tiliaceus 184 1.26 37.55
anu Sonneratia alba 26 0.19 7.96
wznin Cocos nucifera 10 0.52 6.99
Twnzia Thespesia populneoides 22 0.18 6.45
FUWHLFANG Tabebuia rosea 14 0.31 5.99
uansta Dolichandrone spathacea 18 0.20 5.66
Vou Streblus asper 14 0.23 4.98

other species (14) 100 1.11 41.78
Total 1,078 15.53 310
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Figure 4 Forest structure and tree distribution at Lumpoo forest conservation; A) profile diagram and (B) crown cover diagram
Remark: (1) Cerbera odollam (2) Rhizophora mucronata (3) Ficus concinna (4) Streblus asper (5) Dolichandrone spathacea (6) Cocos nucifera (7) Sonneratia caseolaris (8)

Sonneratia alba (9) Terminalia catappa (10) Acacia auriculiformis (11) Leucaena leucocephala (12) Nypa fruticans (13) Ptychosperma macarthurii (14) Hibiscus tiliaceus

(15) Thespesia populneoides
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Figure 5 The diameter class distribution in Bangkrasop forest conservation for all trees DBH >2cm.
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Figure 6 The diameter class distribution of native species and tree spatial distribution;

A) Sonneratia caseolaris, B) Terminalia catappa, and C) Hibiscus tiliaceus.
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Figure 7 The diameter class distribution and tree spatial distribution of planted tree species;

A) Cerbera odollam, B) Sonneratia alba, C) Rhizophora mucronata , and D) Bruguiera gymnorrhiza.
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ABSTRACT
Recently, most of big trees distributed in public areas and faced on unsuitable management. This study aimed to
evaluate the economic policy investment on big trees conservation along the Chaophraya River. The decision criteria of
Net Present Value (NPV), Benefit Cost Ratio (BCR), and Internal Rate of Return (IRR) were used.
The results showed that NPV was 76,875,369.87 ThB and BCR was 1.10 (over 1). In addition, IRR was 8.43
percent per year that more than discount rate, 7 percent per year. Therefore, a big tree conservation policy is a worthwhile
for public investment and can use to support the country stratgies, particular on sustain green growth policy.
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Table 1 Benefits value of big trees at Chaophraya

River.
Benefits Value (THB) Value (THB/tree)
Timber 58,752,554.00 48,000.45
Carbon credit 15,215,935.46 12,431.32
Spiritual 508,360.00 415.33
Total 74,476,849.46 60,847.10
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Appendix 1 Economic analysis of the project feasibility for big tree conservation.

Year Costs (THB) Benefits (THB) Discount Rate 7% PVC (THB) PVB (THB)
0 744,768,500.00 74,476,850.00 1.00 744,768,500.00 74,476,850.00
1 4,750,000.00 74,476,850.00 0.93 4,439,252.34 69,604,532.71
2 4,750,000.00 74,476,850.00 0.87 4,148,833.96 65,050,965.15
3 4,750,000.00 74,476,850.00 0.82 3,877,414.92 60,795,294.53
4 4,750,000.00 74,476,850.00 0.76 3,623,752.26 56,818,032.27
5 4,750,000.00 74,476,850.00 0.71 3,386,684.35 53,100,964.74
6 4,750,000.00 74,476,850.00 0.67 3,165,125.56 49,627,069.85
7 4,750,000.00 74,476,850.00 0.62 2,958,061.27 46,380,439.11
8 4,750,000.00 74,476,850.00 0.58 2,764,543.25 43,346,204.78
9 4,750,000.00 74,476,850.00 0.54 2,583,685.28 40,510,471.76
10 4,750,000.00 74,476,850.00 0.51 2,414,659.14 37,860,253.98
11 2,375,000.00 74,476,850.00 0.48 1,128,345.39 35,383,414.93
12 2,375,000.00 74,476,850.00 0.44 1,054,528.40 33,068,612.09
13 2,375,000.00 74,476,850.00 0.41 985,540.56 30,905,244.94
14 2,375,000.00 74,476,850.00 0.39 921,065.95 28,883,406.49
15 2,375,000.00 74,476,850.00 0.36 860,809.30 26,993,837.84
16 2,375,000.00 74,476,850.00 0.34 804,494.67 25,227,885.83
17 2,375,000.00 74,476,850.00 0.32 751,864.18 23,577,463.39
18 2,375,000.00 74,476,850.00 0.30 702,676.80 22,035,012.52
19 2,375,000.00 74,476,850.00 0.28 656,707.29 20,593,469.64
20 2,375,000.00 74,476,850.00 0.26 613,745.13 19,246,233.31
Total (THB) 786,610,289.99 863,485,659.86
NPV (THB) 76,875,369.87
BCR 1.10
IRR (%) 8.43
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