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Abstract

Urban environments are different from those in native habitats of tree species resulting in the
different responses to those conditions. This study focused on characterizing the responses of tree
species to urban environments at the Chulalongkorn University Centenary Park by measuring leaf
stomatal conductance of five tree species with the most important value index species (1VI) including
Dalbergia cochinchinensis, Millingtonia hortensis, Tabebuia rosea, Samanea saman, and Dipterocarpus
alatus. The stomatal conductance was measured every 2 hours from 07:00 am to 05:00 pm in the dry
season (April-May, 2018) and the rainy season (August-September, 2018), each with three replicates
(days). The diurnal patterns of stomatal conductance of all species were similar in both seasons,
increasing in the early morning and gradually decreasing in the afternoon. Stomatal conductance in
the rainy season was significantly higher than that in the summer season (p<0.0001). In most species,
the relationships between the stomatal conductance and leaf-to-air vapor pressure deficit (LAVPD)
were inversely linear, indicating stomatal closure at high transpirational gradients. The slope of the
linear relationship in each species was significantly different across seasons (p<0.0001). LAVPD value
in the summer season was higher than that in the rainy season, resulting in steeper slopes in S.
saman, D. cochinchinensis and M. hortensis. However, in the rainy season, the slopes were positive
in all species, except D. cochinchinensis which had no relationship between LAVPD and stomatal
conductance. This study is suitable for the selection of plants to be planted in urban environments. It

is suggested to select the type that has a good response and adaptation for good ecosystem service.

Keywords: diurnal stomatal conductance; leaf-to-air vapor pressure deficit; urban tree

1. A lassuansueulasanlodidruiiesasiennns

mada-Tathnluvesinmdunszuawns wazlusmzidoanuiianisgyifoinain

Ao o o A a & 4 e = o

néeylunsasvemisvesie itaduiinly NIZUINNIIABUT TINTITAILANTZAUIN
A o v A o a o v A ' o [YPN

(stomata) Geviniinnanlunsuanid fuuwsne muludunsriunisdinly tialidiiaaiw

387



Thai Journal of Science and Technology

i1 8 « AL 4 « N3NPIAN - FIN1AN 2562

auga uazgnaIumadulaliidudnd lave
mznimsidadanly (stomatal conductance)
iiaanndadunneluisied uazadsnsuan
lastaaunely 15w sdavasnssmlalies lay
wrsmllwhauudefilinsaluasangniinis
Wathnlukazsamasaesziaisussainin
siiarfiafingaly (Choat et al., 2005; Ishida et
al., 2006; Tor- ngern and Puangchit, 2018)
$rwampssthnlufunassenaldnissninnms
WDadanlufsnn Sﬂﬂ%mqmaﬂuﬁmmmﬂﬂﬁ
Tssnalinmsdathnluazaaas (Salisbury and
Ross, 1985) uazifasunionan laun H1 493
fuarugunnidadinly fluluRedbiiunn
miLLw*s'mTwajmaai“qumnﬁﬂﬁmm”uWLﬁmifu
Unluazila Lfiaﬁmmﬁwmﬁqm:gzyﬁﬂ
wdeauiastnluazda mimuquf:l,ﬂuwammﬂ
WasuAngUa9tin (water potential) Tuwly dnd
adaavtnluazlarilidsUasansarnng
G'lanyal, 2556)
ANt NTuYIn s uawlaoan lod luiaas

qwﬁsﬁﬂuamawmmaum
. . . . I 'Y = {
(intercellular carbon dioxide, Ci) iduiladanitn
augunadavasnly ddianmaniveula
sanladluimasdwnegnasiuldlunszuu
NIFILATITRAuRY Unluania d1USum
arsvanlasanlodluwiaasuindinluszda
(William, 1995) gawnpiilufigaifinldvilwaanw
FUFNNNTLUAINIARANIHIISIZLAYBBNIN
o ;
Unluiindudzazdalnluiiesanigy
a o g A A
vEon wanansdinlusnlalaiussnazda
di 1 d'd 6 ;:' Qs
aaglunda lanimadguuasthnlufildsuuas
d' A' :3 1 v 6 =)
MAVVINTRFINA AL TasIdIU N luN T Da ]R3
ﬂ’]‘iJQﬁJﬂ’]iLa‘iJI(ﬂ iw nyauauledn (abscisic
a & 4 A A A ¥
acid, ABA) aznaadunTInlunsiinnsvianin
wazad bUnUInly i lduanludaiedasnn

@ v A a A
BUATTUIMNRNTINLRY TILNANTIIADUIFUBDIN

388

iml,%l,l,a:l,fiaﬁ‘livlﬁé"uﬁwwq@aﬁanmﬁﬁuﬁ
wazthnluwrezda Glanyal, 2556)
Usmaidssaniizenianidun
ndIuiman Nyt uresfisarsuaula
sanlodluananiann Lﬁaqmﬂmiayjmﬁmmz
mMyITesfinensa wenanisalidynlues
anuSanfiuissunaniifansafiaguazazion
nsuldanneluenaisuazfenasieluifias
dalfifiadsingnisalinizurannusan vinldg
gnziasuavadsaulailuaaiia %aqwmu 100
Dawrainsniuniinede Dugauas13mei
ﬁua%ifl,aﬂmangmmwumum wazuSmlassay
ﬂi:natuei”amqjmml,l,a:mﬂ%ﬂizimﬁﬁruﬁ"ﬁ'
LE8ADIFINIDLTIUAIUNUVBIEATNLIAT DY
wafaslunmsénmnasiit lay Kjelgren wazams
(2013) Enwranusunutlunsldiiuaznis
AOUFUBIABANNWAILAIVRINTIUATa UMY
Lﬁadﬁu'%nm%umwaaﬂymwumum Tuder 3
596 fa Pterocarpus indicus, Swietenia macro-
phylla Waz Lagerstroemia loudonii WuIRTNg 3
g9ia Jearmadatnly nsenssih wazns
RIUATITAAILUFIAARS Lﬁamaamsg@ﬁwaa
iﬂﬂlﬁﬁmfiaayﬂummﬁm sl s
ANNFINUERUAN D0 ludunURTLAzAN e
yossinluRoiunly drdenudnesndsening
anwanluussemanuihlulusnnasinldiAe
n’mamﬁ’nt@:gnyﬁsﬁ’]mﬂ \loRrunavinfizes
aamsldings awdladnduasinluduanitouas
ﬁ@@ﬁﬁmﬁﬂﬂﬁﬁﬁaﬂﬂ’]ﬂluazﬁaﬂ g Ja 1l
a@msgtgl,ﬁﬂﬁw lasgarwarnieaduussau i
Ryiiansansinasnnistinly snwennia
@9 9 laun qm%gﬁua:mm%ué’uﬁ%ﬁ fnada
muda-Tatnluvesiis (gun3, 2535) 7w
ANNLTNLES NRINadan1TDaU nlude 37n
msfnsmsuanidenioaisuanlasanlod



17 8 » a1iufl 4 « n3nPIAN - FIHIAN 2562

Thai Journal of Science and Technology

maaw“uﬂﬁﬁuﬁuﬁﬂgn’%muu WLINAIA WD
LLaaﬁqadaNalﬁi:ﬁuqmv\gmuluqa NTZAA
miqtyl,ﬁﬂﬁﬂmmiﬂ@mnlu INANIUNTTE9
faanfuawlasanlosanswussenmea swin
Tagdvlunisuenedinuss vldgasng
FIATIATIUURIG (HAITI08, 2548)
amwLL'ma’auﬁmnﬂﬁ'ﬂuuﬂmagma@
nmluu,@iazqgmaLLMLL&TLLMMW’T%%WJN@
lasassdansidavastinly madavesthnly
lugrsngruiidrginiitiengfauadia iy
AN 1eaia (881, 2543) N1IANBINIIAAL
auawaa@i”uvl,uul,mmmﬁaﬂmau’i’ufuﬂhﬁagj"l,&i
wn sadufvesmsdnsinmadadinlule
sauiuveIwIT N nauawaIAaaN1IZEINA
lwaiilasuTiamgnoiu 100 O 9wrasnsol
umanessluudazngnia Iwﬁwl’agamﬁm
USwrsamsiipanudssansawmslviunie
Tugwiedudselomiaanisan wasldlunms
wuzihuazsanmsninenst lfuazfonadan

Tueiiasdaly

‘4 Aaa

2. qﬂnsmuamﬁms
2.1 Nwn@AnE

anes 100 7 ﬁ;wmaﬂitﬁwﬁﬂmé’m
@‘i’dayju%l,amsnamg‘wmamtﬁ 5 J*RI19U08
fgwmdmzﬁ 9 NUARKUITNANDI LWNWNFIW
BAVI-FINETU LTONABNULWILNWARIVES

6 a . a ﬁ' A '
IaInIiunIInenay Gilefidszanm 28 15
o & 4 A
ANBUZFAINAIMAVRIN WA IIaY 1 1 (Feu

= A s v

UNTAUDILABUTUINAY W.4. 2561) INNTaYS
amﬁmmi’@mmﬂmmsna@ﬂamwgﬁmmﬂ
M luasuaadl Figure 1

CRVEEY AMNTUFNNUS LATAIN
@19189A27ua K latin (vapor pressure deficit)

wasedivinny 28.9 asaTalSuR Sauay 84

389

85 4

(a)

80

s

Summer
Rainy

70
30 \

1
|
L.
I'-_'_.'
i
f
1
I
N |
PN
~ 77N
Dy / \ 1
\ v WA 1
\ !
~- \ i
\ /
s

Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Months

29 1

Relative humidity (%)

Temperature (°C) and
Vapor pressure deficit (kPa)

28

27

33

(b)
——— Summer Temp
Rainy Temp

311 mmmm Summer VPD

324

30

29 4

28

Temperature (°C)

274

Vapor pressure deficit (kPa)

26

25

7.00-9,00 9.00-11.00

11,00-13.00  13.,00-15.00 15.00-17.00

Time of the day

Figure 1 (a) Monthly weather at Chulalongkorn
Century Park in 2018. Temperature
(Temp, °C), relative humidity (RH, %),
and vapor pressure deficit (VPD, kPa)
are represented by dotted, solid, and
short- dash lines, respectively. The
grey-vertical solid line represented the
duration of data measurements in the
summer (April to May) and the rainy
(August to September) season.

(b) Average temperature (lines) and
vapor pressure deficit ( VPD; bars)
over the period of the day in 2-hour
interval from 7 am to 5 pm at
Chulalongkorn University Centenary
Park. Different letters above each line
and each bar represent statistical
difference the

among mean

temperature and vapor pressure
deficit of 5 species and 2 seasons at

the significant level of 0.05.
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Table 1 Diurnal stomatal conductance in dry and rainy seasons of Dalbergia conchinchinensis,
Dipterocarpus alatus, Millingtonia hortensis, Samanea saman, and Tabebuia rosea at

Chulalongkorn University Centenary park.

Stomatal conductance (mmol/m?s)
Species Time p-value for season
Summer Rainy

07:00-09:00 | 162.63+40.87% | 282.3+40.86 <0.0001**
09:00-11:00 149.32+41.78' 267.9455.12° <0.0001**
Dipterocarpus alatus 11:00-13:00 | 121.08+21.86™ 324.20+£37.65° <0.0001**
13:00-15:00 | 122.68+25.38™ | 248.36156.37" <0.0001**
15:00-17:00 101.82+16.01° | 271.82+41.72% <0.0001**
07:00-09:00 | 435.44+46.46° | 354.26+41.05® <0.0001**
09:00-11:00 | 382.40+87.75° | 506.40+50.99° <0.0001**

Samanea saman 11:00-13:00 | 364.73+40.17° 409.08+53.97° 0.002**
13:00-15:00 | 278.76+£30.42° | 426.31+55.50° <0.0001**
15:00-17:00 | 198.80+84.80" | 339.64+52.98% <0.0001**
07:00-09:00 | 228.60+40.42° | 178.73+17.46* <0.0001**
09:00-11:00 | 260.48+37.14% | 264.24+35.00%" <0.0001**
Millingtonia hortensis 11:00-13:00 | 200.34+33.06%" | 293.51+27.26' <0.0001**
13:00-15:00 | 160.79+26.76"% | 207.00+45.94 <0.0001**

15:00-17:00 | 151.43+17.38% | 172.97+30.02" 0.003**

07:00-09:00 | 171.5+18.17" 156.32+27.67' 0.02*

09:00-11:00 | 212.75+15.10% 183.67+22.42! <0.0001**
Dalbergia cochinchinensis | 11:00-13:00 | 112.39+10.47™ | 175.15+18.48" <0.0001**
13:00-15:00 102.47+9.35° 157.21+37.004 <0.0001**
15:00-17:00 85.4916.28° 99.94+8.36™ <0.0001**

07:00-09:00 | 350.06+44.73° | 355.22+43.90% 0.68ns
09:00-11:00 | 240.98+21.65% | 404.27+34.60° <0.0001**
Tabebuia rosea 11:00-13:00 | 192.06£10.27" | 415.18+36.90° <0.0001**
13:00-15:00 166.57+6.85 335.19+50.02% <0.0001**
15:00-17:00 | 106.76+4.58™ 155.72+19.83' <0.0001**

Different letters in each column represent statistical difference among the means of stomatal
conductance of the 5 species (from 7 am to 5 pm) at the significant level of 0.05. The p-value in the
last column represents the t-test comparison between the two seasons at the same time of the day.
The “ns” means no statistical difference while “*” means statistical difference at significant level of 0.05

and “*” means statistical difference at significant level of 0.01.
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Figure 3 Linear regression results of the relationships between stomatal conductance and leaf-to-air

vapor pressure deficit ( LAVPD) of Dalbergia conchinchinensis, Dipterocarpus alatus,

Millingtonia hortensis, Samanea saman, and Tabebuia rosea at Chulalongkorn University

Centenary Park.
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