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ABSTRACT

Leaf gas exchange characteristics play an important role in tree growth and carbon storage.
In this study, the leaf gas exchange characteristics of four eucalypt clones planted on paddy bunds
were investigated in two on-farm study sites in Chachoengsao province. Specifically, four leaf
gas exchange characteristics were measured in the wet and dry seasons: light-saturated net
photosynthesis, stomatal conductance, transpiration and intrinsic water-use efficiency, which is a
ratio of light-saturated net photosynthesis to stomatal conductance. The correlation between these
characteristics, as well as leaf area index and carbon storage in tree biomass, was also analyzed.

Differences in the four leaf gas exchange characteristics were statistically significant
among clones, but not between the two study sites, while stomatal conductance, transpiration
and water-use efficiency, but not light-saturated net photosynthesis, were significantly different
between wet and dry seasons. The seasonal variation indicated that the water limitation imposed
during the dry season induced partial stomatal closure, leading to a decrease in water loss through
leaf transpiration, but did not considerably limit leaf photosynthetic activity. The correlation
analysis further revealed that tree carbon storage was positively correlated with leaf water-use
efficiency in the wet season and leaf area index, but negatively correlated with stomatal conductance
and transpiration in both seasons, as well as with light-saturated net photosynthesis in the dry
season. On the other hand, no correlation between tree carbon storage and light-saturated net
photosynthesis in the wet season and leaf water-use efficiency in the dry season was observed.
The findings suggested that variation in the leaf gas exchange characteristics were due to differences
in the genetic background of the trees and these characteristics played a significant role in carbon
storage in the eucalypt clones studied.
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Table 1 List of variables used for correlation analysis.

Variable Abbreviation Unit Source
Carbon storage in total biomass Ciotal kg/tree/year Diloksumpun and
Mean leaf area index LAI m’/m’ Staporn (2009)
Light saturated net Ayt pmolfmzfs
photosynthesis observed in the
wet season
Light saturated net Agry umol/m?/s
photosynthesis observed in the
dry season
Stomatal conductance observed Lovet mol/m?/s
in the wet season ,
Stomatal conductance observed Sdry mol/m*/s Current study
in the dry season
Transpiration observed in the Euet mmol/m%/s
wet season (mmol/m?/s)
Transpiration observed in the dry Egry mmol/m’/s
season
Leaf water-use efficiency WUE,, pumol [CO,)/mol [H,0]
observed in the wet season
Leaf water-use efficiency WUEqy, pumol [CO,)/mol [H,0]

observed in the dry season

Y A Y a @ Q’/‘
YodeedY K7 uaz K58 Imlndimeanunsaeine
J v 4 a
HAAIIIMIFUATIZHUAIGNT FIgAUDITBAY K51,
x 4
K58 1az K7 NUADaN1MA1INAT sa1iion11udy
Yo 1 v 4 9y
anasladndenedu K59 9 ldsumansznuainms
Y £
a1 luggudauinna (Table 2) wamsaneF 1@
< 1 @ 1
HUBIANULANA19Y0TlaeN IR UE NI THV0Y
gaaldalumsilsudimiaassine (physiological
[ ' Y (Y 1 1
adaptability) ApanWINAADLR Tz ey IR
Aumsulsiuvesdnazneiugnssuitnedveq
@ wva @ o @
nuauiia lumsduasigiuaaasdnyaznisuan
= o A A vy a s
wasumadus veslundayinulu ldnsedunsed
9 4
nszdumm nazgnwauves linsdeswiiall (e,
& 1 J dy o o
2545) Gapnuuanauraitiausaiilszgna
9 o 9 a (v Y @
15 lumsdadenaedugmaldaliimungauniu
4 1
anmiuiilgnae 1
k4
o ' o L4
weNNNTNAMIANEGINUTN MIduns I
4 1
nasgnigegavesgaalaans 4 medu nialu

3 w Q' 9 1 1
naruFliiodedunadoud 19 iz auAeNg

[ o =
dunsizruas Iage (16.9-22.2 ulas Tuamisng
a =1 A (= = [ sldy A
wasAi) enlseuimeusylinuiiosveIne
WU 1A (Xylia xylocarpa var. kerrii) AN (Vitex
peduncularis) ﬂigiﬂ:ﬂW (Pterocarpus macrocarpus)
dunia (Lagerstroemia spp.) Wagnszun (Irvingia
d! 1 = d' 1
malayana) S Ingiiisunaeszning 7-14 luas Tua/
AFIUNATAUIN (@INH BazAML, 2547) ualian
) <3 ' A a 4 [ a
TndiRearu 19 Tasw1usiadug 15U nIzdu
4 a H 1 ] 1
VIR LATNITDUNW NUA1DYITTHIN 21-25
TuTas Tua/marauans/ A (e, 2545)
I A J o o a
duniwlanlynmsduanziuaagns
a o 9 3 ~ [
gagavedlugmaidaaisauis nlgnuuduin
ugaIMsapUAUBIADgguas liFanuy taziinanw
HANANTZHINGgMAad 1 liTiTed Ay nedta
1 a o @ o 1
(p=0.306) uAlduiiutszringgmanazaodu
Hlsdfyneata (p<0.05) dasimsanaslugguas
§ 1 ra [ Ld
Tagmasaoutnatios lumudosay 30 vesmsdunse

nasvesluluggru (enduaedu K59) Gaded



90

9 Y Y a A A = Y A
u@ﬂﬂ'ﬂiﬂullllelfuﬂ'ﬂu‘v] ‘VlLﬂEJﬁﬂ‘H']Ul'J IFUNITOU

4 a o ~ &
UIIA NITDUNN ua:gﬂwﬁmﬂﬂﬁ'mﬁawuﬂﬁ

1
~

mlgnluwvadounazuiudalulszmaesmasiao
A o 14 a Y
nimsdunsizduasgnigegalugqudsanas
1 o 4
wnnN¥eeaz 60 voamsdunsiziudvelyly
a a 4
qgwlu (TNA, 2545) LAZYNNANVDINTSDUMTIA
= o o = £~
mlgnlumlamaassdeniaunsswdu Falims

o ¢ a {
dunsziuaignigegaanaslaomaslugguas

Thai J. For. 28 (3) : 85-96 (2009)

@ s

Usznadesas 50 veamsdunsizrnaavealuly

F Y

2 I '
99U (Royampaeng, 2003) fiatio1ilu'la 1841

o :I ya F) 4 '
szauihlaauveandnlugguaseezganinlu
authing 1 fiwah I Tgaaddandgnuusun
v A [ o Y [} 4
galinanssumsdunsizrinas1dalusiegquds
Tagmzoeaaamedn K51, K58 1ag K7 54nangsy
[ I'4 1%

mMsFunszruaeldsunansznuosanniig

J
VIAU

Table 2 Light-saturated net photosynthesis (A_, umol/m?*/s), stomatal conductance

(g,, mol/m?/s), transpiration (E, mmol/m?/s), intrinsic water-use efficiency
(WUE,, pmol CO,/mol H,O) of eucalypt clones planted on paddy bunds.

Clone Season A Es E WUE;
mean SD mean SD mean SD mean SD
Site I Ban Nhong Kanai
K7 Dry  1847° 637 057 048 625 327 70.80% 8.37
K51 2222 344 050" 031 696" 204 58424 496
K58 1645® 586  0.29® 0.14 498° 177 83.04° 496
K59 17.55® 771 041™¢ 033 569  3.09 79.55¢ 8.30
K7 Wet 18.99° 120 0.99¢ 0.11  9.21¢ 1.04 21.12° 3.92
K51 21.43° 329 0.93% 0.13  8.95¢ 1.19 23.05° 1.32
K58 16.95® 193 045 011 7.04%™  1.05 40.17% 5.73
K59 20.70°  1.60  0.73%% 0.07 847 055 29.80% 4.62
Site II Ban Huai Pleek
K7 Dry 1973 309 049™% 021 6.85™ 121 49.61™%* 11.99
K51 22.18° 095 0.58™€ 006 8279 096 40.67™ 5.57
K58 16.17% 334 029 0.10 533"® 095 67.52°%f 11.72
K59 12.16 191 0.18° 0.05 3.74° 1.06 83.13 6.56
K7 Wet  18.14° 256 (.78 0.05 7.46™ 091 2533® 2.77
K51 18.87° 2.82  0.66°"  0.17 743" 058 29.85" 4.79
K58 17.00°®  0.80 033" 0.05 540" 046 5320% 687
K59 21.22° 229  0.64°" 018 733%™ 111 36.39"™ 8.90
Note: For each parameter, mean values followed by the same superscript letters

are not significantly different (p>0.05).
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Table 3 Summary of carbon storage in total biomass and related physiological variables
of eucalypt clones planted on paddy bunds.

*

Clone  Ciowl  Ave  Ady 8 Ewe Eay WUEue WUEg, LAI
Site I Ban Nhong Kanai
K7 3.69 1899 1847 099 0.57 921 6.25 21.12 70.80 2.32
K51 326 2143 2222 093 050 895 6.96 23.05 58.42 1.82
K58 6.24 16.95 16.45 045 029 7.04 498 40.17 83.04 2.55
K59 433 2070 17.55 0.73 041 847 5.69 29.80 79.55 1.80
Site II Ban Huai Pleek
K7 4,19 18.14 19.73 0.78 049 746 6.85 25.32 49,61 2.56
K51 334 1887 22,18 0.66 057 743 8.26 29.85 40.67 2.32
K58 6.51 17.00 16.17 033 029 540 533 53.20 67.52 3.06
K59 6.00 21.22 12,16 0.64 0.18 733 3.74 36.39 83.13 1.87
Note: C  —mean annual increment of carbon storage in total biomass (kg/tree/yr)

total

A LA ary —light saturated net photosynthesis in the wet and dry seasons

wet?

(umol/m?/s)

8yer Sary — stomatal conductance in the wet and dry seasons (mol/m?/s)
E ,E ary transpiration in the wet and dry seasons (mmol/m?/s)

wet?

WUE_ , WUE ary leaf water-use efficiency in the wet and dry seasons
(umol [CO,]/mol [H,O])

LAI — mean leaf area index (m?/m?)

* — data derived from Diloksumpun and Staporn (2009).
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Table 4 Summary of correlation analysis among carbon storage in biomass and related
physiological variables of eucalypt clones planted on paddy bunds.

Variables Awet Adry Ewet Sdry Ewet Eiry WUEnet WUEary LAI
Cotal 04381 " -0.8323 " -0.8357 " 09156 ** -07635 " -08213° 0872  06376™ 07113°
Avet 00273 ™  0.6065™ 00524 ™ 06372™ 00474™ 05213™  01073™ -0.9388
Adry 04765 ™ 08886 *°  0.4028™ 0959 " .05626™ -0.8074 *  -0.0492 ™
gwet 06818™ 093" 04151™ 0955 02481 ™  -0.6074 ™
dry 05888 ™ 09101 ** -0.7409*  -0.7178 *  -0.0853 ™
Ewet 0.3008 ™ 09148 ** .00142™ 07344 "
Eary 05197 M .0.8997 " 0.0401 ™

WUEwet 03355 ™ 0.5995 ™
WUEiry -0.1976 ™
Note: C _ —mean annual increment of carbon storage in total biomass (kg/tree/yr)

total

wet’

A A ary —light saturated net photosynthesis in the wet and dry seasons

(umol/m?/s)

8yer Sary ~ stomatal conductance in the wet and dry seasons (mol/m?/s)
E ,E ary transpiration in the dry seasons (mmol/m?%/s)

wet’

WUE_ , WUE ary leaf water-use efficiency in the wet and dry seasons
(umol [CO,}/mol [H,0])
LAI — mean leaf area index (m?/m?)

ns — not statistically significant

* — statistically significant at p<0.05
** _ statistically significant at p<0.01
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