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ABSTRACT

The degraded forests may increase their natural forest recovery if they were protected from the land
utilizing, however, the success differed among the period of times and forest restoration patterns. This study aimed
to clarify the forest structure and species composition between the forest restoration and natural forest. A 1-ha
permanent plot,100 m x 100 m, was established in each area, natural deciduous dipterocarp forest (DDF), natural
succession of degraded DDF, restoration forest by FEucalytus camaldulensis and FEucalytus camaldulensis
plantation, respectively. All trees with diameter at breast height (DBH) larger than 2 cm were tagged, measured
and species identified during October to November 2020

The results showed that highest species rich was found in the Eucalytus camaldulensis plantation (40
species) and followed by natural succession of degraded DDF, DDF and forest restoration by Fucalytus
camaldulensis, 28, 27 and 22 species, respectively. The diversity index based on Shannon-Weiner also showed the
same tendency, however, low diversity was detected in all sites (H'=1.69-2.55). Shrub and shrubby tree species had
high established and became dominance species in the Eucalytus camaldulensis plantation, for instant, Microcos
tomentosa, Rothmannia eucodon, and Morinda coreia. Contrasting within the DDF and forest restoration by
Eucalytus camaldulensis, the native species mostly dominance such as Shorea obtusa, Pterocarpus macrocarpus,
Dipterocarpus obtusifolius, Gluta usitata, and Irvingia malayana. Tree basal areas also showed the strongly
different among the sites. The highest was found in the Eucalytus camaldulensis plantation (134.34 m’ha™"). While,
the similarity index showed that the similarity of forest restoration by Fucalytus camaldulensis and natural
succession of degraded DDF into the natural DDF was almost the same, 55.81 and 50.98, respectively. Indicating
that it may no need to plant Fucalytus camaldulensis, only allowed the natural process. However, large amount of
basal area or large tree of Eucalytus camaldulensis may useful for further utilization.

Keywords: plant community succession, native species, plant establishment
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Figure 1 The study area map of Phu Phra Forest Park, Kalasin Province: A; natural decidous dipterocarp

forest, B; natural succession of degraded DDF, C; restoration forest by Eucalytus camaldulensis, D;

Eucalytus camaldulensis plantation
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I 1A o 1 2 A A
1949 U329 Hed InIne) uaznszun HaAFLM
ANUEIAYININY 90.99 50.97 43.20 28.60 LA

J 4 o w A oA
20.56 oTIHUA AINBIAY UAIAFUAITY

WA1NNA19UDd Shannon-Weiner 11101 2.11

(Table 1)

Table 1 Top ten species based on importance value index (IVI) in natural DDF for over all trees; density

(D, stems/ha), basal area (BA, m’/ha), relative dominance (RDo %), relative density (RD %), and relative

frequency (RF %).
Thai name Species D BA RDo RD RF IVI
1 1R Shorea obtusa 171 3.7442 289435 37.7483 24.3028 90.9947
2 ﬂﬁzﬁj Pterocarpus macrocarpus 41 3.6703 283723  9.0508 13.5458 50.9688
31 Dipterocarpus obtusifolius 80 1.2938 10.0012 17.6600 15.5378 43.1991
4 gﬂiﬁﬂj Gluta usitata 39 1.2972  10.0280  8.6093  9.9602 28.5974
5 NITUN Irvingia malayana 18 1.2698  9.8162 3.9735  6.7729 20.5626
6 3 Shorea siamensis 23 0.7729 59748  5.0773 63745 17.4266
7 ¥uw9 Erythrophleum succirubrum 24 0.0847  0.6544  5.2980  6.3745 12.3270
8 U Xylia xylocarpa 15 0.0480 03711 33113  3.5857  7.2680
9 fc}vﬂ Lannea coromandelica 8 0.0726  0.5610  1.7660  1.9920  4.3190
10 nizlau Careya arborea 6 0.1604 1.2395 1.3245 1.5936  4.1577
Other species (17 species) 28 0.5223 4.0380 6.1810 9.9602 20.1791
Total 453  12.9362 100 100 100 300

a

! 3 o & Y
‘1J1LmNW‘L&‘Nmﬂﬂiiﬂmmumuﬁm%m

U

(natural succession of degraded DDF) WU % ua
wisar 1dS1uau 28 wiia 25 ana 15 1A UANW

] 9 [ 4 dal d’ Y o
HUWUU 622 AUABDLINUAT WUNYUIAA 13.19

1 v A

GI”IiNHJGISGi’E)L%ﬂLWI% umartianuMaInvaly

. 1w a Yo A

¥4 Shannon-Weiner (1171 2.03 ¥ila liniaasii
1 9w o v 1 3 o

aanudaylu s Sreuusn Taun 189 53 (Shorea

v 1 IS d[ A v A

siamensis) 301490 1189 LagNIZUN FAUAWUA

ANUAIAYININY 106.78 45.20 37.53 22.78 U1AE

I 3 J o w a A A1 woA

17.77 1los 1B ud arudrdu siady 9 UArAasl

anudngaaraunuli (Table 2)
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1 < & a o
Yuaesaluydrenislgnaugaiadda
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a o a o
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[ 9 [ 14 dy d‘ Y v
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10.20 M1519NATADLaNUAS HArdyian1u
NAINKA18UOY Shannon-Weiner (NN 1.69 FHA
YA o A o w o Yy 1
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S 3 4
113.66 48.66 32.57 28.08 Ay 18.57 tilosidud
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Table 2 Top ten species based on importance value index (IVI) in natural succession of DDF for over all
trees; density (D, stems/ha), basal area (BA, mz/ha), relative dominance (RDo %), relative density (RD %),

and relative frequency (RF %).

Thai name Species D BA RDo RF RF IVI

1 1fs Shorea obtusa 259 53376 40.4789 41.6399 24.6622 106.7810
2 59 Shorea siamensis 88 22232 16.8602 14.1479 14.1892 45.1973
3 %ﬂslﬁfg' Gluta usitata 73 14851 11.2625 11.7363 14.5270  37.5259
4 1Hed Dipterocarpus obtusifolius 46 0.7810 59228  7.3955  9.4595 22.7777
5 n3EuUn Irvingia malayana 16 1.4690 11.1403  2.5723  4.0541 17.7667
6 UM Xylia xylocarpa 43 02079 1.5764 69132  8.7838 17.2733
8 ‘IJ‘SZ@: Pterocarpus macrocarpus 5 04786  3.6298  0.8039 1.6892 6.1229
9 WUIWLNI Catunaregam spathulifolia 8 02229 1.6904 12862  2.3649 5.3414
10 nszlau Careya arborea 6 0.1801 1.3655 09646  1.6892 4.0193
Other species (18 species) 45 0.5474 41512 72347 13.1757  24.5616

Total 622 13.1862 100 100 100 300

Table 3 Top ten species based on importance value index (IVI) in restoration forest by Eucalytus
camaldulensis for over all trees; density (D, stems/ha), basal area (BA, m’/ha), relative dominance RDo %),

relative density (RD %), and relative frequency (RF %).

Thai name Species D BA RDo RD RF IVl
I Shorea obtusa 267 28111  27.5479 558577 30.2564 113.6621
2 §ﬂ1aﬂﬁ}ﬁ Eucalyptus camaldulensis 67 20178 19.7743  14.0167 14.8718  48.6628
3 NITUN Irvingia malayana 15 22715 222599 3.1381  7.1795  32.5775
4 1 Dipterocarpus obtusifolius 42 0.5038 4.9374 8.7866 14.3590  28.0830
5 %ﬂslﬁﬂj Gluta usitata 17 0.9568 9.3761 3.5565  5.6410  18.5736
6 ‘]Jiziﬂ: Pterocarpus macrocarpus 6  0.9883 9.6848 1.2552  2.0513 12.9913
7 ¥ua Erythrophleum succirubrum 18 0.1266 1.2409 3.7657  4.6154 9.6220
8 wiinuile Rothmannia eucodon 6 0.0218 0.2137 12552 3.0769 4.5458
9 mileaue Memecylon scutellatum 7 0.0024 0.0233 1.4644  2.0513 3.5390
10 WUIUNY Catunaregam spathulifolia 3 0.1329 1.3020 0.6276  1.5385 3.4681

Other species (12 species) 30 03714 3.6398 6.2762 14.3590  24.2749
Total 478 10.2043 100 100 100 300
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camaldulensis plantation) WU B UANWT T 14]

$11U 40 ¥iia 36 @7 22 WA IANUKLLLY
Y ' 14 &1 A 9 o

515 AUABLENUAT WUNHUIAA 134.34 A5

wasaatanuai IAAYinNMaInaleuea

. ' v a YA A =
Shannon-Weiner (N10U 2.55 %uﬂ”luwummm

anudiaygaly s daunsn

Taun gmaﬂﬁ’a WAVUWA (Microcos tomentosa)
] Y

Lv a9 (Dialium cochinchinense) U N Y U O
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é S v =l o L3 1 U

coreia) "Jf\ﬁJﬂ‘])“L!ﬂ1ﬂ313Jﬁ1ﬂﬂJWﬂﬂU 119.33

s I 4

23.30 21.52 20.74 LAY 16.43 Lllﬂﬁmfu@
o U =) d‘ =W [ = o 2

ATUATAY YUABDU llﬂ1ﬂﬂfuﬂ:nllﬁ1ﬂﬂul

aaviauiu'lal (Table 4)

Table 4 Top ten species based on importance value index (IVI) in Eucalytus camaldulensis plantation for

over all trees; density (D, stems/ha), basal area (BA, m’/ha), relative dominance (RDo %), relative density

(RD %), and relative frequency (RF %).

Thai name Species D BA RDo RD RF IVl

1 gmaﬂﬁa Eucalyptus camaldulensis 162 86.4675 64.3671 31.4563 23.5088 119.3322
2 wWauwan Microcos tomentosa 73 0.9549 0.7108 14.1748 8.4211 23.3066
31U Dialium cochinchinense 42 6.6477 4.9486 8.1553 8.4211 21.5250
4 wiinwndle Rothmannia eucodon 45 2.9305 2.1815 8.7379 9.8246 20.7439
5 woth Morinda coreia 37 1.1087 0.8253 7.1845 8.4211 16.4309
6 NITUN Irvingia malayana 8 11.2924 8.4062 1.5534  2.4561 12.4157
7 Tumiu Wrightia arborea 22 3.3519 24952 42718 4.9123 11.6793
8 wzAwA Sindora siamensis 15 1.9435 1.4467 2.9126 4.2105 8.5699
9 uma Erythrophleum succirubrum 17 0.4544 0.3383 3.3010 3.8596 7.4989
10 wgwen Parinari anamensis 4 6.3636 4.7371 0.7767 1.0526 6.5664
Other species (12 species) 90 12.8199 9.5432 17.4757 24.9123 51.9312

Total 515 134.335 100 100 100 300
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Tuszan 185u (Sapling tree) w1311
F
naunujudaes (SF) nuthlundlrogaiadae
= 9 =KX o N IS o a
(REF) Uf1A10Aa 18290 U111A95955 50910
= S S S-S
(NF) ganga taziawmiu (3080 48.00) ag
aruthgaadde (EP) muaiay Tasauthga
a v A Y =2 o 1 a A
aldaianuadisadanuiisssuaiies
' F4
Fovaz 28.57 luvmznihuydrogardalde
(REF) taziamaunujunded (SF)Uadw

AAEARINULININOUT DAL 57.14 (Table 6)

Table 5 Similarity index (SI, %) and Dissimilarity index (DI, %) value were shown, above and below

diagonal matrix, respectively, between natural forest (NF), natural succession of DDF (SF), restoration

forest by Eucalytus camaldulensis (RFE) and Fucalytus camaldulensis plantation (EP)

based on mature tree (DBH > 4.5 cm)

Site NF SF RFE EP
NF - 50.98 55.81 30.00
SF 49.02 - 59.09 29.51

RFE 44.19 4091 - 35.48
EP 70.00 70.49 64.52 -
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Table 6 Similarity index (SI, %) and Dissimilarity index (DI, %) value were shown, above and below
diagonal matrix, respectively, between natural forest (NF), natural succession of DDF (SF), restoration
forest by Eucalytus camaldulensis (RFE) and Fucalytus camaldulensis plantation (EP)

based on sapling (DBH 2 - 4.4 cm)

Site NF SF RFE EP
NF - 48.00 48.00 28.57
SF 52.00 - 57.14 26.32
RFE 52.00 42.86 - 36.84
EP 71.43 73.68 63.16 -
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