CHAPTER 1V

RESULTS AND DISCUSSION

1. Environmental factors
1.1 Temperature of Bangkok

Temperature of Bangkok n\“ ce air monitoring stations during
March 2003 to February 2 ‘u_‘ 26.1 °C to 32.4 °C. In all
stations, the means of hig d lowesttémperature presented in April

2003 and December 200 pect 1ve ( t 1 - Figure 4-3).

8)Re

33 S
32 -

31 ‘44 | Figure 4-1: The mean +
30 - — SD. of air temperature
A A om Bangkok Metropolis
monitoring station
uring March 2003 to
February 2004

29 -
28
27

26 -

25 -

24 . — - -
MAR APR MAY JUN JULSAUG SEP OC A

— T 0
. AUBANINTNEINT

32
Figure 4-2: The mean +

31
30 - ﬁﬂfl Elnperature
q‘ Ek Port air

monitoring station

29 -
28 -

during March 2003 to
February 2004

27 -
26 -
25 -
24 -

MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB




32

33 « o°C
32 ¢

31

30 Figure 4-3: The mean +
29 SD of air temperature
28 from Don Muang Airport

. air monitoring station
27 during March 2003 to
e February 2004
25 -
24

MAR APR MAY JUN JUL A

1.2 Relative Humidigy
The means of seélatiwe humidi | Bangkok during March 2003 to

February ranged from 38 "85 9%, The means of highest and lowest

relative humidity, fro
station, presented in Septe _
(Figure 4-4 - Figure 4-5). Mo Er“" '
means of highest and lowest Teiz X
December 2003, respectively {Figure 4=

tation and Bangkok Port
ccember 2003, respectively
Dor ‘Muang Airport station, the
idity presented in July 2003 and

Y]

90 o ‘ m
g5 -

I
0 13

Figure "4-4: The mean +
e SD of relative humidity
70 - Metropolis
ok & alr monitoring station

during March 2003 to
60 - February 2004
55 1

MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB




33

85 %

80 -

75 =

Figure 4-5: The mean +
SD of relative humidity
from Bangkok Port air
monitoring station
during March 2003 to
February 2004

90 - ¢

65 -

60 -

55 ¢

50 - '
MAR APR MAY JUN JUL

95 %
90 -
85 -

80 -

. Figure 4-6: The mean +
D of relative humidity
| from Don Muang Airport
air monitoring station
ing March 2003 to

75 =

70

65 1

60 - 1

85 1 o= o .
50 -

13Rmfaﬂf¢u§@waW§WMﬂ‘i
gt n b @ﬁﬁm DI04 Ty 2004 v

2003 in the data from Bangkok Metropolis and Bangkok Port stations
(Figure 4-7 - Figure 4-8). From Don Muang Airport station, the rainfall was
highest in July 2003 and the lowest was in November and December 2003
(Figure 4.9). From this data, the ant data collections were divided into 2
seasons; wet season (during May to October 2003) and dry season (during
March to April 2003 and during November 2003 to February 2004).
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2. Ecological Values of ants in public parks of Bangkok

2.1 Species richness

35

The species richness of ants in public parks of Bangkok was divided
into 6 subfamilies, 23 genera and 43 species (Table 4-1).

Table 4-1: Species number in each genus and subfamily of ants in public

parks of Bangkok during March 200

Subfamily /

Genus

Subfamily Myrmicinae
Genus

Catulacus

Meranoplus
Monomorium
Pheidole
Pheidologeton
Smithistru
-

Cardiocondyla

0 February 2004

Subfamily /

Species

number

Solenopsi.

Strumigenysm .

Tetramorium

Subfamily Ponerfqae

TR

Odontomachus

Subfamily Pseudomyrmecinae

S\ 2) e
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The greatest subfamily was Myrmicinae that contained 11 genera, 24
species, compared with Formicinae (5 genera, 9 species), Ponerinae (3
genera, 4 species), Dolichoderinae (2 genera, 3 species), Pseudomyrmecinae
(1 genus, 2 species), and Cerapachyinae (1 genus, 1 species), respectively.
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2.2 Species richness of ants in Suan Luang Rama IX, Queen Sirikit Park,
and Lumpini Park

Suan Luang Rama IX showed the highest species richness of 33
species. Queen Sirikit Park and Lumpini Park showed the same species
richness of 31 species. In all parks, the greatest to lowest subfamily was
Myrmicinae, Formicinae, Ponerinae, Dolichoderinae, and
Pseudomyrmecinae, respectlvely am11y Cerapachymae was found only

in Queen Sirikit Park (Figure 4-§§E\,
Figure 4-10: Species nu ts Jn eaﬁbfarmly in Suan Luang Rama

IX, Queen Sirikit Park, March 2003 to February
2004
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Note: SUA Suan Luang Rama IX, SIR = Queen Sirikit Park, LUM = Lumpini Park

Discussion

From the results, the proportion of subfamily and species of ants was
similar to the study of Ogata et al. (1998) which found that the ant diversity
at two parks of Fukuoka City, Japan, had a total of 4 subfamilies 21 genera
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and 31 species. The largest proportion in genus and species was
Myrmicinae, followed by Formicinae, Ponerinae, and Dolichderinae
respectively. As same as the study of Wiwatwitaya and Rojanawongse
(2001), Prasityousil (2001), Phoonjumpa (2002), Noon-anant (2003), and
Senthong (2003), Myrmicinae and Pseudomyrmecinae were the largest and
the least proportion in genus and species, respectively.

The ants in subfamily Myrmicinae is the most common, based on both
genus number and species number (Holldobler and Wilson, 1990; Bolton,
1994). This subfamily has the la\él}o ber of genera (156 genera in
1998), and is most dlverse%morpho nd biology in the Formicidae.
That is the reason why the greatest sqb “ants found in this study was
Myrmicinae. On the othgiha the ants. irr-su.hfamﬂy Cerapachyinae was
found less than in other 1e8 ' it may be due to the ants in

-
Table 4-2: Species num samphng method in the public
parks of Bangkok during F@ ry 20 4
Study sites / : éﬁpkuk ngmber
Sampling methods Pitfall Trapping | Ho J__ltm% Time Unit Method Total
u (Standing-tree area)

Suan Luang Rama IX 28 33
Queen Sirikit Park - - 21 31
Lumpini Park Y = 1’ 26 31
Total species - 40 43
number J J_l

Table 4- %%ﬂ;q %tﬁ % of ants among the
public parks. Byqp appmg ueen Siri ark showed the greatest in
species richness member of 22 species. Suan=L Rama1X showed the

lowest i uﬁx Showeﬁﬁeﬁ% wﬂq ’}‘aw ’Ho@y iting, Suan

Luang Rama I e greatest in species richness and ueen Sirikit
Park showed the lowest in species richness. Moreover, by Time Unit
Method, the greatest species richness was Suan Luang Rama IX and the
lowest species richness was Queen Sirikit Park.
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Discussion

The difference in species richness among the sampling methods
showed that the ants collected by Time Unit Method in standing-tree sites
were the highest in species richness, combining of 40 species from total 43
species. It may assume that most of ants in the public parks have habitats or
food sites in standing-tree area. In addition, for the highest of species
richness, Time Unit method is suitable to use for collecting ants in public
parks because the method is sxmple cost, and high efficiency.

W@

From table 4-2, It indica f site selection for pitfall

abltats or food sites on

standing-tree areas, so th : 1 -tree site has an effect on
species richness. The gra seficid that lused to ling ants in Suan Luang
Rama IX was farthes stz : . when compared with the
others. In contrast, thes eld’ in Queen Siri rk was nearest so the

Twenty-three spe s, such as Pheidole bugi,
Solenopsis geminata, Smai ina, and Paratrechina
longicornis, were 100% of o@en ereas Crematogaster sp.3 of
AMK, Polyrhachis dives; Te etm’pbnera' ans, Smithistruma sp., and
Tetramorium sp.6 é A

16.67% (Table 4-3).*

Table 4-3: Occurrence o§ ants in the pubhc parks of Bangkok during March

2003toFebruafFfﬁEJ’ganJWjWEJﬁ]ﬂ§

Subfamily ecles Occurrence Sites Methods
Myrmicinae 0 S Q L T.2H
aw@ﬁ}@m@u RN
atulacus granulatus T
Crematogaster rogenhoferi 100.00 Q T,P
Crematogaster sp.3 of AMK 16.67 L T
Crematogaster sp.9 of AMK 3333 S,Q.L AP
Crematogaster (Orthocrema) sp.1 of AMK 50.00 S T
Meranoplus bicolor 100.00 S,Q,L T,P.H
Monomorium chinense 100.00 S,Q,L L,PH
Monomorium destructor* 100.00 Q,L T,P.H




Table 4-3: (Continued)
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Subfamily Species Occurrence Sites Methods
Monomorium floricola 100.00 S,Q,L T,P,H
Monomorium pharaonis* 33.33 S,Q,L T,P,H
Monomorium sechellense 100.00 S,Q,L T,P
Monomorium sp. 100.00 S,Q,L T,P.H
Pheidole bugi 100.00 S,Q,L T,P,H
Pheidologeton diversus 100.00 S,Q,L T,P.H
Smithistruma sp. 16.67 Q P
Solenopsis geminata 100.00 S,Q,L T,P.H
Strumigenys sp- 66.67 Q P
50.00 S T
50.00 S,Q,L T,H
50.00 S,Q,L T,P,H
100.00 S,Q,L T,P,H
16.67 L T
Ponerinae 100.00 Q.L TP
100.00 S,Q T,H
100.00 S,L T,P,H
83.33 S,Q,L T
Formicinae 66.67 S,L TH
100.00 S.,Q T,P,.H
100.00 S,Q,L T,H
100.00 S,Q.,L T,P,.H
100.00 S,Q,L T,P.H
83.33 S,Q,L T,H
! 50.00 Q,L T,P
Polyrhachis laev 100.00 L T
Pon hachls( 16.67 S T
Dolichoderinae ) 100.00 S,L T,P,H
100.00 S,Q,L T,P,H
50.00 S,Q TP
Pseudomyrmecinae 100.00 S,Q,L T,P.H
16.67 S T
Cerapachyinae 33.33 Q P

Note: S = Suan Lg

T Time Un Method P P1tfa11 'Erappmg,H Honey Baitin

W’mnm R1INE

Discussion!

3
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In this results, the ants that had high occurrence in the public parks
such as Solenopsis geminata, Pheidole bugi, Tapinoma melanocephalum,
Paratrechina longicornis, and Paratrechina sp.5 of AMK are eurychoric
species, that having a wide geographic distribution. They can adapt to
inhabit in vary habitats such as ground surface, trees and building (William,
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1994) These ants can rapidly change nest sites and cover the areas. On the
other hand, the ants that had low occurrence, it may be due to some species
have limited range of food sources and habits as some species of
Crematogaster and Tetraponera are limited to host plants (Schultz and
McGlynn, 2000).

Compared with the study of Dalad Senthong (2003), many species
found in the urban communities were also found in the public parks. It
shows that the high-adaptive- ablhty }s can spread from the public parks to

the urban communities or from tl \* Wmumtles to the public parks.

3. Similarity Index --...__, 2 -...--—"

TR—

—H
From the spemes nupab€of antsii arks, they were conducted
to calculate for simila I (/ an mp tween public parks by
' a lmwe

using Sorensen equatio@angd Table 4-4.

Table 4-4: Sorensen similarit ;,llicgs:J e}lublic parks of Bangkok

during March 2003 to Fegb l 2004
<4 -r'du‘-.‘i__.ﬂ'f i 4
an Loang< ). Queen Sirikit Lumpini
Rama1X iy ) Park Park
Suan Luang Rama IX o 750 78.1
Queen Siritkit Park SRS, 77.4
Lumpini Park 4&,.‘3?- -

Figure 4-11: Cluster dqurdgra Ster analygis of ant communities in
the public parks of Banglgok during Maﬁ}} 2003 to February 2004
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Note: S = Suan Luang Rama IX, Q = Queen Sirikit Park, L = Lumpini Park
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It was found that Suan Luang Rama IX and Lumpini Park community
had the highest similarity index (78%) while Suan Luang Rama IX and
Queen Sirikit Park had the lowest similarity index (75%).

Discussion

Generally, resource and habitat condition necessary for some ants will
appear with the succession of vegetation. For instance, Crematogaster
matsumurai, Vollenhovia emeryi, Camponotus quadrinotatus and C. keihitoi
nest under the bark and in rott' (The Myrmecological Society of
Japan 1991,1992 cited in Ya 4). In the urban park the
occurrence of these ants i rk age (Yamaguchi, 2004)
because decayed nest mi. ar in parks a long period
after plantation. So the d! more species richness. But in
these results, the speet | m {1 public parks did not
significantly different d -3 the similarity of ants
species between the public g1S . It may be caused by the park
management. The par et ¢ 1 faver visitors and hinder the
free growth of planted eforey the habitats containing decayed nest
materials might not incfea e

5. Species diversity index

“ ;: e foon il :
In this study, only thedﬁa‘ﬁoﬁ%ﬁi trapgs was used to calculate

species diversity 1n<1|€:‘ts and evenness 1nd1

Shannon diversmf » based on the species and
abundance of species 1 a commumty The results Showed that community,

Ivjfilrlg;ll:lag ;?15 :ﬁhes’c vzﬂ'\%was @%%@aﬁ luen‘i‘t_}; {ollowed by
’iﬁ W‘Ta\ﬂﬂm YRIINYA Y

he ¥alues of evenness index were calculated and found that Queen
Sirikit Park community had the highest of evenness followed by was
Lumpini Park and Suan Luang Rama IX, respectively (Table 4-5).
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Table 4-5: Species diversity index and Evenness index of ants in public

parks of Bangkok

Community Species diversity index Evenness index
Suan Luang Rama IX 1.1581 0.37467
Queen Siritkit Park 1.8011 0.58269
Lumpini Park 1.2863 0.41613

Discussion

indices were calculated based
, cted by pitfall trapping, so
I highest species richness,

Species diversity in
on species richness and
Queen Sirikit Park ant comumv

farthest from standing-
'wd evenness indices.

7. Relationships betwee
and abundance of ants

humidity and rainfa
Spearman correlation

Table 4-6: Spearmaﬁ cée 1 nmex&l factors and species

richness, and abundanc? of ants in th%})ubhc parks of Bangkok during

S %ﬂmwmm
Site Temperature elative | Rainfall
=y
. P n|nn ~_oan o1 Bumidity

o | sapgpgN T I T AT BT
- Time Unit Method -0.618 0.441 0.500
- P1tfa11 trapping 0.754 -0.406 -0.174
- Honey baiting 0.493 0.116 0.580
Abundance
Paratrechina sp.5 of AMK 0.429 0.371 0.143
Pheidole bugi 0.429 -0.086 0.029
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Table 4-6: (Continued)

Site Temperature | Relative | Rainfall
Humidity

SIR | Species richness
- Time Unit Method -0.368 -0.493 -0.841%*
- Pitfall trapping -0.412 0.508 0.294
- Honey baiting -0.371 -0.174 0314
Abundance
Paratrechina sp.5 of AMK 0.086 0.143 0.029
Pheidole bugi N ] 0.314 -0.486 -0.714

Solenopsis geminata 4 0.371 -0.543 -0.086

LUM | Species richness

- Time Unit Methodd-—-"" -0.618 -0.177

- Pitfall trapping / ) 0.105 0316

- Honey baiting 0.577 -0.516

Abundance -

Paratrechina sp. 0.500 0.100

Pheidole bugi -0.543 -0.257
0.771 0.371

Solenopsis gemintia

Note: SUA = Suan Luang Rama X} rg{, | M = Lumpini Park

ﬂ‘.l”.r

ess and abundance of ant
abundance in Suan Luang Rama
y-correlation with temperature,
vhile spegies richness of ants
collected by Time otelated with rainfall (P

<0.05). | g
8. The effects o eas““‘“jﬂ gsﬁ %w g1N9

There were s1gnEfllcan rences in the means of spec1es richness

RIS e

From the results in
species that are common spe e ‘ .
IX and Lumpini Park w e-ﬁa&'ﬁ
relative humidity, and
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Table 4-7: The differences of the means of species richness of ants in the
public parks of Bangkok between wet and dry season during March 2003 to
February 2004

Wet season - Dry season
Paired Mean
Differences ' skl
Std. Deviation 1y 2.83333
Std. Error Mean\ {‘ /// 94444
95% -.‘..__‘“1 Lg,weéﬁ- -4.6223
Confid Unbers—
f / - -.2666
t 8 -2.588
df 8
Sig. (2-tailed) H32*

Discussion

(2000), temperature, humldlty‘Ed I are the environmental factors
which affect on ant communitiés in ec Systetis, Every ant species operates
within ranges of temperature and hum :.-.-_~_=.=-:.g:u«-,o the study on ants
in Australia, Phezdoleﬁmlztzczda (Hollderbler
llderbler and Wilson, 1 90) Formica polyctena (@sengren 1977 cited in
Hollderbler and Wllson 1990), and Prenolepis imparis (Talbot, 1943, 1946
cited in Hollde ‘\’% gf 5 hﬂﬂeicrease in foraging
activity when ?a ﬂ w}fi other source of
differential forag’ihg in the face of.varying humidity is simple physiological
resistanc at) has~besnp pbserved in
T etramof@miﬁﬁuimi ﬁﬁewﬁﬂdﬁ derble d Wilson,
1990), Pogonomyrmex (Hansen, 1978 cited in Hollderbler and Wilson,

1990), and diurnal ant species in Australia (Briese and McCauley, 1980 cited
in Hollderbler and Wilson, 1990).

From the study of ﬂll&erblermg Ison (1990) and Andersen

From the results, species richness and abundance of the ants in the
public parks showed no correlation with temperature and relative humidity.
It may be caused by many reasons. First, the change of temperature and
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relative humidity was too narrow, and this study used air temperature,
relative humidity data that might not show the direct effect on the ant
composition in the public parks. Second, many ant species found were
reported as tramp species and invasive species that can use a variety of
strategies to fit into widely variable habitat. So the change of temperature
and relative humidity in narrow range may not effect on this species group.
Finally, the sampling times may not be enough to show the correlation. It
may need more samplings to clarify the results.

Rain halts most foragin ‘ e the drops pelt the ground and
from small puddles and ri 1955; Lewis et al.,, 1974;
Skinner, 1980 cited in Hé , 1990). Every collector is

i r
er and

familiar with this phen6ménon, to his nt frustration and especially

1 ilson, 1990). That is one of
en Sirikit Park were show
in makes the collectors
dy site. So the higher the
rainfall, the less speeie ited time. From these
reasons, the correlatio spec from Time Unit method
and rainfall was negative e ‘ : infall to ant data collection
€S T ifference between wet and dry

the reasons why the«8
negative correlation wit
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ARIAN TN INYAE



	Chapter IV Results and Discussion
	1. Environmental Factors

	2. Ecological Values of Ants in Public Parks of Bangkok
	3. Similarity Index
	4. Species Diversity Index 
	5. Evenness Index 
	6. Relationship Between Environmental Factors and Species Diversity, Species Richness and Abundance of Ants 
	7. The Effect of Seasons on Species Richness 


