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Praiyanut Noitubtim 2011: Relationships between Plant Communities from Reclamation in
Limestone Mining Area and Soil Insect, Kaeng Khoi District, Saraburi Province. Master of
Science (Silviculture Technology), Major Field: Silviculture Technology, Department of

Silviculture. Thesis Advisor: Assistant Professor Sakhan Teejuntuk, Ph.D. 117 pages.

The study on relationship between plant communities from reclamation of limestone mining area
and insect population in reclamation zone C, reclamation zone A, restorated area, dry evergreen forest and
mixed deciduous forest is aimed to investigate species diversity and distribution of insect including density of
insect population in the limestone area after reclamation and determine plant communities characteristic

variation of insect population during season.

The results indicated that species diversity of insect in each sample plots consisted of 11 orders, 20
families, 38 genuses, 43 species. According to insect species diversity structure, it revealed that diversity
index in dry evergreen forest during dry season was the maximum value at 2.44 and the minimum value of
0.86 was gained from reclamation zone C during dry season. The similarity index of insect during rainy and
dry season in each area was nearly 60%. It indicated the adaptation of insect can be. The density of insect
was found that dry evergreen forest showed maximum density at 2850 individual/m’ during rainy season. The
composition of species could be was classified into groups as consisting of, in particular, ant, ground beetles
and termite. The insect species composition could beused to indicate the seturation of site and success of
reclamation in limestone mining area played a key role to change in soil structure and to success of
reclamation of mining area. When the area was group based on insect species found in each area via cluster
analysis, it indicated that rehabilitation of mine area done by Siam Cement (Kaeng Khoi) Co.,Ltd. showed

positive trend as all areas tended to return to the condition similar to natural forest.

It can be said from the findings that the study on relationships between plant communities from
reclamation in limestone mining area and insect population is one of the methods that can use insect as an
indicator of the level of restoration in the area management planning of limestone mining area at Siam

Cement (Kaeng Khoi) Co.,Ltd., Saraburi Province in the future.

Student’s signature Thesis Advisor’s signature
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M3danguunaslagly Two-way Indicator Species Analysis (TWINSPAN)

TWO-WAY ORDERED TABLE

29
31
32
35
36
37
33
39
34
38
40
41
42
43
11
25
28
19
24
20
21
22
23

sp.29
sp.31
sp.32
sp.35
sp.36
sp.37
sp.33
sp.39
sp.34
sp.38
sp.40
sp.41
sp.42
sp.43
sp.11
sp.25
sp.28
sp.19
sp.24
sp.20
sp.21
sp.22

sp.23

111111

345012789123456

---220[eF - - - - 000000 Nasutitermes sp.

--C 20 - - SRk - 000000 Anochetus graeffei

- - == 1 LEELLE 000000 Crematogaster rogenhoferi
s - -4 2 - -7 - IS 000000 Periplaneta brunnea
--1221--------000000 Ornebius sp.
---323--------000000 Coptotermes kalshoveni
23-334--------- 000001 Meranoplus bicolor
211222--------- 000010 Paratrechina longicornis
22212---------- 000011 Polyrhachis sp.

-l -G 5 A 000011 Entomobryidae

- dis - N~ 000011 Sminthuridae

-1 - - R - TS 000011 Megymenum brevicorne
12-----------—- 000011 Meloimorpha albicornis
12------------- 000011 Machilus sp.

2324342-2-1---- 00010 Kalotermes sp.

1-111221------- 00010 Euricotis floridana
-2-222121---- 00010 Musca sp.

212----- 2-----—- 00011 Anoplolepis gracilipes
444323222 - 00011 Camponotus rufloglancus
----12544---—-—- 0010 Gonocephalum elderi
------ 434----—- 0010  Apristus subsulcatus
----1-112----- 0010 Anisodactylus niger
------ -11------ 0010 Synuchus sp.
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26 sp26 1------ 2---=--- 0010 Melamphaus faber
27 sp27 ------ 112------ 0010 Glytotermes brevic
10 sp.10  ---222211--1-- 0011 Catapiestus tonkineus

I sp.1 555555555555~ 010 Solenopsis geminata

14 sp.14 ---211----- 1--- 010 Forficula auricalaria

18 sp.18 ------- 1-1-1--- 0110 Oxya minima

2 sp2 m-------- 455--- 0111 Monomorium pharaonis
3sp3 ---------- 1---- 0111 Monomorium destructor
6 sp6  ---------- 22--- 0111 Tetramorium smithii

7 sp 7T  m-------- 212--- 0111 Tetramorium simillimum
12 sp.12 ---------- 1---- 0111 Campodeidae

13 sp.13  --------- 11---- 0111 Tachinus sp.

9sp9 2222111--311122 10  Tachys sp.

16 sp.16 ------ I PLE 1- 110 Agonischius sp.
4 sp.4 --1---12-321444 1110 Pheidole megacephala
5 sp.5 --------1--222 1110 Pheidole parva
8 sp.8 ----1--21222544 1110 Tapinoma melanocephalus
15 sp.15  ----------—- 222 1111 Pheidole tsailuni
17 sp.17  =-=---------- 1-- 1111 Aethus indicus
30 sp30 ------------ 333 1111 Tapinoma sessile
000000000000111
000000000111
000000111
000111

steskeoske sk skokokokok ok TWINSPAN completed soskoskoskoskoskoskoskoskok

Mwi 13 MsvanguuuasIagld Two-way Indicator Species Analysis (TWINSPAN)
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M3190 8 MITANGUUUAININNANITAATIZH Two-way Indicator Species Analysis (TWINSPAN)

Do

=
:E

=h.

FUAUNAY

uilaan

13

14

8

NQNINAY

10
11
12
13
14

annus(Nasutitermes sp.)
£
waau'ln (Unochetus graeffer)
4
UAd (Crematogaster rogehoferi)

WA U(Periplaneta brunnea)

4
~ a

WHIABUA Ornebius sp.

an Coptotermes kalshoveni
walaru Meranoplus bicolor
WA Paratrechina longicornis
UATHA Polyrhachis sp.

LUAIM AR Entomobryidae
HUBIN AR Sminthuridae
UIU Megymenum brevicorne
%ﬁ?ﬁﬂ Meloimorpha albicornis

UNANENNNW Machilus sp.

<N X X

AN

A=

N
AN
AN

DN N N N N

SN X XX

<

AN NN

WURNE
11555019
ahaundaay

Thuaunanliy)
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ey wmlasii
i BHANNA 13 14 15 10 11 12 7 8 9 3 NEUINAY
15 Yanliura Kalotermes sp. v v v v v v v .V .
16 UNAAUNAY Euricotis floridana v o v v v v v v - -
17 wuaeuthu Musca sp. .Y .Y v v vV vV v .
18 MﬂﬁW?j’\i(Anoplolepis gracilipes) v v v & - N S - v -
19 U Camponotus rufloglancus v v v v v v v v Vv - wuluihsssusia
20 A9AY Gonocephalum elderi - = - e v v v v v - Lmzﬁyuﬁmﬂﬁux\!
21 TR Apristus subsulcatus - S - - - - v v v - 1IPOU
22 A9Au Anisodactylus niger - 3 3 L v - v v v ¥
23 A9Au Synuchus sp. o S g — 2 - - v v -
24 VIUUAN Melamphaus faber v . _ - \ - - v - -
25 an Glytotermes brevic - - - = - - v v v -
26 A19n14 Catapiestus tonkineus - - - v v v v v v v
27 waiulil Solenopsis geminata YV Vv vV vV vV vV VY v WU athsssuTe
28 WNAN Forficula auricalaria - - - v v v 3 = L v ngﬁ:}uﬁgﬂﬁqaqﬂ
29 é?mmuwmm%u Oxya minima - - - = - - - \/ - v
30 NAYUA Monomorium pharaonis - - - - - - - - - v NURNE zone C
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e wlasi
i BHANNA 13 14 15 10 11 12 7 8 2 4 5 6 NEUINAY
31 UA Monomorium destructor - - - - = = S - \/ - - -
32 llﬂé”.)’dﬁ‘ﬁ Tetramorium smithii - - 5 - - - - - v - _ -
33 ilﬂél’J Tetramorium simillimum - - - - Y g 3 - v - - - NURNWIE zone C
34 UNAARINNNA Campodeidae - - - Z - - a\" v M N U
35 ANAUNTEAN Tachinus Sp. - 3 2 - - £ S A v - - -
36 WA Tachys sp. v v v v v vV v . v v v v
37 A9An Agonischius sp. - 3 s - . - v - 4 - v - Wuiuﬁuﬁﬁuvj
38 uaK 1@ Pheidole megacephala - .V L 3 - v v v v v v (cﬁuﬁﬁuﬂ.uqﬁau’
39 UAAULIATY Pheidole parva - - = . 5 - S - v v v zone AlLAY zone C)
40 WA Tapinoma melanocephalus - - . - v - - v v v v v
41 WA Pheidole tsailuni - - - = - = - z - v v v
42 WYY Aethus indicus - - - - = . = - - v NURNIE zone A
43 AT Tapinoma sessile - - - - - - - - - v v v

0L
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° o a 4 . . .
MITUNFIANUNAIINMTIUATIZHAY Two-way Indicator Species Analysis
~ o 1] VoA g o 1 dy =
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Order Family Thai name Common name Scientific name
Diplura Campodeidae UNANETDININ diplurans -
Collembola Entobryidae NN NAA springtail -
Sminthuridae UM NAA springtail -
Thysanura Machiidae TSN RETRREY silverfish Machilus sp.
o 2
Orthoptera Acrididae ANLAUHUINTY short-horned grasshoppers Oxya minima
Y
Gryllidae I crickets Ornebius sp.
Y
Gryllidae HIA A Meloimorpha albicornis
Blattaria Blattidae UNAIEIUBINI N Oriental cockroach Blatta orientalis
Blattellidae Huanay Wood cockroach Euricotis floridana
v
Blattellidae HuasauainIg Brown cockroach Periplaneta brunnea

6



MIINUINN 1 (A1D)

Order Family Thai name Common name Scientific name
Isoptera Kalotermitidae Yaan 'l Dry wood termite Kalotermes sp.
Termitidae Glyptotermes brevic
Termitidae arnnis nasute soldiers Nasutitermes sp.
Rhinotermitidae Coptotermes kalshoveni
Dermaptera Forficulidae VGRS European earwigs Forficula auricularia
Hemiptera Pentatomidae WIURE, WIuale Black stink bug Aethus indicus
Pentatomidae mu@m, wumle Megymenum brevicorne
Pyrrhocoridae WIULAN Pyrrhocorid bug Melamphaus faber
Coleoptera Carabidae A9Au Ground beetle Tachys sp.
Carabidae A9Au Ground beetle Apristus subsulcatus
Carabidae A9Au Ground beetle Anisodactylus nigerimus
Carabidae A9AU Ground beetle Synuchus sp.
Carabidae f9au Vetgetable beetle Gonocephalum elderi

€6



MIINUINN 1 (A1D)

Order Family Thai name Common name Scientific name
Coleoptera Scarabaeidae AN Scarab beetle Catapiestus tonkineus
Staphylinidae AAUNITAN Rove beetle Tachinus sp.
Elateridae TRRE) Click beetle Agonischius sp.
Diptera Muscidae uyaaTurhu Muscid flies Musca sp.
Hymenoptera Formicidae yau o Fire ant Solenopsis geminata
Pharaoh ant Monomorium pharaonis
uAazIBARoIM Singapore ant Monomorium destructor
uariala Head ant Pheidole megacephala
UAAUUATY - Pheidole parva
uanuinunui . Pheidole tsailuni
9
UATITUD c Tetramorium smithii
Y
UATUNA - Tetramorium simillimum

¥6



MI1INNUIN 1 (A1D)

Order Family Thai name Common name Scientific name
<
Hymenoptera Formicidae UALHUU - Tapinoma melanocephalus
Odorous house ant Tapinoma sessile
y A9
uanza1uaoauion - Camponotus rufloglancus
Yy 9
UATHS Yellow crazy ant Anoplolepis graeilipes
Y
uaau lnsssua N Anochetus graeffei
1 Y .
ualaninu Y Melanoplus bicolor
- Drum ant, Silver sping ant Polyrhachis sp.
UATIMNYVIYN y Paratrechina longicornis
9
m%m 5 Crematogaster rogenhoferi

S6
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d’ o a A dy A a a v a
AT NHHINN 2 i]mm%uﬂuazﬁqammgmamwﬂuwumﬂymmmmwﬂ“ummmﬂlm

(1NINDY) TINTAATLYT

DUAL 296 NUMaNa NUIUFHA

Diplura Campodeidae 1 1
Collembola Entobryidae 1 1
Sminthuridae 1 1
Thysanura Machiidae 1 1
Orthoptera Acrididae 1 1
Gryllidae 2 2
Blattaria Blattidae 1 1
Blattellidae 2 2
Isoptera Kalotermitidae 1 1
Termitidae 2 2
Rhinotermitidae 1 1

Dermaptera Forficulidae
Hemiptera Pentatomidae 2 2
Pyrrhocoridae 1 1

Coleoptera Carabidae 5 5



MIINNUINN 2 (D)
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UAL 29 NUIUAN UV A
Coleoptera Scarabaeidae 1 1
Staphylinidae 1 1
Elateridae 1 1
Diptera Muscidae 1 1
Hymenoptera Formicidae 12 17
77U 20 39 44




d' v o 4 v A a dy A A a
ATNNUINN 3 auﬂmmmaﬁﬂlammmﬂizmwmmmwu“lumnmwumwmwuﬂu

vsEmjudiuud Ino (unsnee) Seniaaszys
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J
Uszinnvoauag UAU/ NA

1. dusTna

1.1 WInDUNY 1.1.1 Hymenoptera

Formicidae

1.1.2 Coleoptera
Scarabaeidae

Elateridae

1.1.3 Hemiptera
Pentatomidae

Pyrrhocoridae

1.1.4 Dermaptera

Forficulidae

1.1.5 Isoptera
Kalotermitidae
Termitidae

Rhinotermitidae



M3 INUINA 3 (719)
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szinnveauyad

v @ J
UAU/ A

1.2 Wannudas

1.1.6 Orthoptera
Acrididae

Gryllidae

1.2.1 Hymenoptera

Formicidae

1.2.2 Coleoptera
Scarabaeidae
Staphylinidae

Elateridae

1.2.3 Hemiptera

Pentatomidae

1.2.4 Blattaria
Blattidae

Blattellidae

1.2.5 Diptera

Muscidae
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M3 INUINA 3 (719)

v @ J
szianveaag UA/ A

Y
1.3 Wannunaisazdad 1.3.1 Hymenoptera

Formicidae

1.3.2 Blattaria

Blattidae
Blattellidae
2. é}fjﬂﬂﬁmﬂ 2.1 Hymenoptera
Formicidae
2.2 Coleoptera
Scarabaeidae
Staphylinidae
Carabidae
2.3 Dermaptera
Forficulidae
2.4 Blattaria
Blattidae

Blattellidae



M3 INUINA 3 (719)
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Usznnvosuuag UM/ 21
2.5 Collembola
Entobryidae
Sminthuridae
2.6 Isoptera
Kalotermitidae
2.7 Diplura
Campodeidae

2.8 Thysanura

Machiidae




4 v o d { a g { a a o a I 1 o w
M3 1wWINH 4 M3lsnguazanunnmeduinsveswasnnuluuSnaiuinile s uusin)usuud Insunines $10 0. a3

~
cUT

oUAY 296 /51ia msising AMBNNINAENING i
(%) (%) Zone C Zone A RCA DEF MDF
Diplura Campodeidae 41.67 0.22 D,W LW LW LW L,
Collembola Entobryidae 50 5.49 LW LW LW D,W D,
Sminthuridae 8.33 2.12 (< S L, L, D,
Thysanura Machilus sp. 8.33 3.1 D < 2 . . D,_
Orthoptera Oxya minima 8.33 1.44 y 4 D, L, D, L,
Ornebius sp. 25 3.1 - L, . D,W D,
Meloimorpha albicornis 8.33 3.1 . o o o D,_
Blattaria Blatta orientalis 16.67 0.22 = LW L, . LW
Euricotis floridana 25 2.12 il L, D, D,W D,
Periplaneta brunnea 8.33 0.66 s , , D, o

01



MIINUINN 4 (AD)

VY] Jd A v o A 4
auUal NA/BUA msising AMBNNINAENING WiN
(%) (%) Zone C Zone A RCA DEF MDF
Isoptera Kalotermes sp. 8.33 18.25 D, \ . D.W D,W
Glyptotermes brevic 8.33 2.7 73 ™ D,_ L, L,
Nasutitermes sp. 8.33 7.02 v, ot LW D,W o
Coptotermes kalshoveni 8.33 7.54 (75 B L, D, L,
Dermaptera Forficula auricularia 33.33 0.22 D,W <2 L, D,W L,
Hemiptera Aethus indicus 8.33 0.77 p 4 D, L, L, L,
Megymenum brevicorne 8.33 1.1 iw L, . L, D,
Melamphaus faber 16.67 1.1 a8 L, D,_ L, D,
Coleoptera Tachys sp. 75 6.12 D,W D,W D,_ D,W D,W
Apristus subsulcatus 8.33 1.13 D,

€01



MIINUINN 4 (AD)

oUAY 296 /51ia msising AMBNNINAENING i
(%) (%) Zone C Zone A RCA DEF MDF
Anisodactylus
Coleoptera nigerimus 16.67 2.1 y. i ¥ D, D, o
Synuchus sp. 8.33 1.32 /4 o D,_ o o
Gonocephalum elderi 25 1.87 VL - D,W D, L,
Catapiestus tonkineus 16.67 1.67 LW LW D,W D,W LW
Tachinus sp. 16.67 1.5 W —oq e o o
Agonischius sp. 16.67 0.77 RS, D, D, . o
Diptera Musca sp. 33.33 2.7 ol L, D, D,W D,
Hymenoptera Solenopsis geminata 50 76.82 D,W LW LW LW LW
Monomorium pharaonis 8.33 14.57 D,_ g L e o
Monomorium
destructor 8.33 0.22 D,_ o o o o

Y0l



MIINUINN 4 (AD)

oUAY 296 /51ia Msiaing AMBNNINaFING T

(%) (%) ZoneC  ZomeA  RCA DEF MDF

Hymenoptera Pheidole megacephala 58.33 29.1 D,W D,W D,W L, D,
Pheidole parva 41.67 5.23 D,W D,W LW L, o

Pheidole tsailuni 8.33 6.71 /= D,_ o L o

Tetramorium smithii 8.33 0.88 D,_ L, 3 o o o

Tetramorium simillimum 8.33 1.1 D, —ca o o o

Tapinoma melanocephalus 41.67 34.32 D,W D, D, D,_ o

Tapinoma sessile 16.67 1.67 W D,_ Z o o
Camponotus rufloglancus 66.67 33.67 LW LW D,.W D,W D.W

Anoplolepis graeilipes 16.67 1.32 o o D,_ R D,

Anochetus graeffei 8.33 4.44 - e e D, o

Melanoplus bicolor 16.67 8.16 A v, L, D, D,

Polyrhachis sp. 16.67 1.83 P . o D,_ s
Paratrechina longicornis 33.33 423 D.W

S0l



MIINUINN 4 (AD)

VY] Jd A o o d A 4
U IFA/BUA ﬂ]ﬁﬂi]ﬂa ANNNDHNB-ITUNND NUN
(%) (%) ZoneC  ZoneA  RCA DEF MDF
Hynenoptera Crematogaster rogenhoferi 8.33 0.66 o o T D, o
A & 4 A '
WINEve : RCA an  Wuinlgnuyneu
DEF An  thAuuds
A 1 v
MDF Ao thwauwaaly
A Y
D Ap  fouad
A
w Ae  qaeu

901
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*‘\
LY
b Y
-
uuaIaedy (29d Campodeidae) LUBINAA (9K Entomobryidae)
UAY Diptera UAU Collembola

A 1 A ..
HUAIHNAA (1F Sminthuridae) AU (ANA Machiidae)

UAY Collembola Machilus sp. DU Thysanura

MNEUIND 1 1ua3N U 1UdUAD Diplura ©UAL Collembola taZdUAY Thysanura
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[
4

Y
% 4
ANUAUTUIATU (I9F Acrididae)

Oxya minima

2 a ¢
HIA (WA Gryllidae)

Ornebius sp. 08 Meloimorpha albicornis

MR 2 tuasfiny lueuAD Orthoptera



109

UNAE Lo N (F. Blattidae) HUDALNAY (F.Blattellidae)

Blatta orientalis Euricotis floridana

v

uuasEUaiiaa (F. Blattellidae)

Periplaneta brunnea

MNUINN 3 uyaannu luduay Blattaria
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P 4

an 15 (N d Kalotermitidae) Glytotermes brevic (1 d Termitidae)

Kalotermes sp.

4 4
1annn15 (94 Termitidae) Coptotermes kalshoveni (3¢ Rhinotermitidae)

Nasutitermes sp.

MNEUIND 4 1uaan Ny TUdUAD Isoptera
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% 4 4
ANYULHIVDINAIHIN LY (1#1 Forficulidae)  Aethus indicus (397 Pentatomidae)

Forficula auricularia OUAL Dermaptera

[ %

DUA1L Hemitera

!
9
)

/

;.

Megymenum brevicorne (’Nﬁ Pentatomidae) Melamphaus faber (Nﬁ' Pyrrhocoridae)

9UAD Hemitera

MNEUINH 5 1uaIn Ny lueUAD Dermaptera 118 9UAY Hemitera

9UAD Hemitera
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Y a 4 .
AWNAU tachys sp. (INF Carabidae )

A9Au Anisodactylus nigerimus A9AY Synuchus sp.

(@)

AaAY Gonocephalum elderi

MNHUINT 6 uNaINNU 1S UAY Coleoptera 196 Carabidae
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e Y

A4 Catapiestus tonkineus (’Nﬁ Scarabaeidae) 34 Tachinus sp. ( W Staphylinidae)

4 o
#14 Agonichiius sp. (397 Elateridae) FLUTHUDUVRINAIIUTIY Musca sp.

(Nﬁ Muscidae) DUA1 Diptera

3 ! o 7 7 7
MWEUINT 7 uuaIiny luBUAY Coleoptera 297 Scarabaeidae 29 Staphylinidae 96

Elateridae 1tazituad 1U0UAY Diptera



114

Tmm

uanulul ( Solenopsis geminata ) VA (Monomorium pharaonis)

UAALIDIANDIM (Monomorium destructor) YA I (Pheidole megacephala)

UAAUIATY (Pheidole parva) uafu1nuNUA (Pheidole tsailuni)

1 { v o 4
MNWHINT 8 1uaIN Wy luoUAY Hymenoptera 398 Formicidae
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v
WUATIAUT (Tetramorium smithii)

ALK U (Tapinoma melanocephalus) NA (Tapinoma sessile)

Yy ¥

4
wanzaui/desuin (Camponotus rufloglancus) yAt e (Anoplolepis graeilipes)

H 1 v W 4
MNEUINT 8 (M0) LAy ludUAY Hymenoptera 297 Formicidae
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1imm

9
uaau Ins35181 (dnochetus graeffei) Nﬂiaﬁ'ﬁ"lu(Melanoplus bicolor)

1mm

WANUINANA Polyrhachis sp. WAV (Paratrechina longicornis)

1 { v W [ P
MWHUINN 8 (AD) LuaINWU IUBUAT Hymenoptera 397 Formicidae
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we l1lsealy deeuny

Suii 14 AUAWUT 2528

UAIATTITUINY

USaaneinemaasiudia (nuasmans)
UNITIMIINYAT
NEURAILNTZUUATINTUTOINIATIUTUAT
FTANAUITEUUUALTUTOINIATTIUAUATNY
NINIFINTNHAT
Ruaivayuanuitsnnusinyuduud ne

(1NINBY) 1NA I IAAILYT





