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Narakorn Srilert 2011: Some Physiological Characteristics and Carbon Sequestration
of Four Eucalypt Clones. Master of Science (Forestry), Major Field: Silviculture,

Department of Silviculture. Thesis Advisor: Mrs. Sapit Diloksumpun, Ph.D. 82 pages.

This study was undertaken in two experiments. The first experiment on eucalypt seedlings
was carried out under nursery condition. A 4 x 2 factorial design in a randomized complete block design
(RCBD) with two factors—namely, four clones of eucalypt (K7, K51, K59 and K7) and two light
intensities (30 and 100%)—was applied with three replications. Growth, biomass, and leaf
physiological characteristics were undertaken six months after the experiment. The second experiment
was undertaken on four eucalypt clones planted on paddy bunds in two experimental trials in
Chachoengsao province. An RCBD was applied with four replications to determine leaf physiological

characteristics and to estimate the tree biomass and carbon storage of 1- to 3-year-old eucalyps.

The results show that the seeding diameter and height as well as the biomass of various parts
were significantly influenced by light intensities, while only the height and leaf and root biomass were
significantly different among clones. The light intensities also significantly affected leaf photosynthesis
and chlorophyll content. The findings suggest that the clone K7 tended to be more shade tolerant
compared with the others. The results on four eucalypt clones planted on paddy bunds showed
significant differences in stomatal conductance, transpiration and intrinsic water-use efficiency,
but not light-saturated net photosynthesis, among clones and between seasons. The clone K51 had
relatively high light-saturated net photosynthesis in both wet and dry seasons, while the clone K58
had lower light-saturated net photosynthesis in the wet seasons with minimal changes in the dry
season. However, the clone K58 had greater biomass in various parts and the above-ground
biomass as well as the carbon storage compared with the others. The findings also suggest that the
variation in the carbon storage of these eucalypt clones was contributed to intrinsic water-use

efficiency determined in the wet season and the leaf area index.
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E. camaldulensis 2 48.81 51.50 55.49 49.54 ANA LA (2551)
E. camaldulensis 5 47.96 na na na NANT LazAM (2548)
E. camaldulensis 14 47.77 45.20 45.59 na TSN (2545)
E. camaldulensis 23 47.75 47.58 51.60 4884  13¥Aug uazamz (2551)
E. camaldulensis Na 48.27 49.10 51.00 na Gifford (2000)
E. globules 7 49.00 na na na Yamada (2003)
E. grandis 8 50.00 na na na Yamada (2003)
E. nitens 11 49.00 na na na Yamada (2003)
E. tereticornis Na Na na na 47.20 Gifford (2000)
E. urophylla 1 47.25 48.93 51.75 na ¥asa1 (2550)
E. urophylla 2 47.48 48.91 50.97 na ¥asa1 (2550)
E. urophylla 3 47.80 48.92 51.63 na ¥a5a1 (2550)
E. urophylla 4 47.56 49.02 51.00 na ¥a5a1 (2550)
E. urophylla 5 47.61 48.89 51.25 na ¥aTa1 (2550)
A. mangium 2 54.77 53.72 56.59 48.75 AN LazAU (2551)
A. mangium 14 48.04 45.13 48.65 na LASUNIA (2545)
A. auriculiformis 14 48.22 4491 48.21 na lﬁ?JJWQ’F? (2545)

A A P A =g
HNeKa £ A9 Bucalyptus, 4. A9 Acacia, na A9 vliJiJGU’Eliqll’d
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1.4 @edu K59
9 I Y A w v 1 Aa o a
aeau K59 uasaunianniuguiaingnrausziegaalda unsuaa
1 < a Aa (v ] ~
(E. grandis) WaanandnusIFa uazgaalde uusadenn (E. brassiana) NMgnlualszime
Y Yo ¥ A < v Yy VoA
Ine luszoznd 1 1du nan da wazaaantios 4o soaseudihaauas luuegven
A4 (broad - lanceolate) aneluuvay (acute) uaxgm“lwu (obtuse) YA 4.3x9.0 EEUALNA T
9 = A [ 1 ~ =~ @ [
rwunaluamaessaay veuluuazunuluiFey JuSesd VAU (alternate) YA 4.3x9.0
Y v
wuamas Tuszoz 18 vatiddu linay dsess lanulaiassaduaue liTdwe luaeudis
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g
v
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5350917 194 tldenund@ihmaieiazasnaldeniduukunne bng Tumnddendy g1
Y
#on (lanceolate) Yaneluaounrian g1ulumiled vinalyu 3x18 wuawas vouluuazuruly

g o v
FouluiFesduUaaU (alternate) (NOIAUATOINUTNY, 1.1).1).)

9 a YA dil A A A o A a & a o
1A K59 181 Talda Tuiuiis niemund i iweauiuausiulunie
a 1 =KX A 1 = dil 091 a = :l v 4 a2
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] 1 E4 '
ooy 57 Nszezilgn 2x3 was Tihminudunae 1520 duae 15 Tuszeznd Idoranyly
H 4

yaraeniszalseluluaislugiegedu duanygn nielinnuduge wagluszes ldlvgjonn

A o ¥ S 9 ' ' 9 1 v v A
wuemslugamassanhuaniies 9eluaaldns iy (nesquaseaiugny, u.alal)
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2. maanena ldluEeumzan
2.1 MINUHUNTNAADA

o 1 4
wind 1 4 aedu meduaz 60 du wlgnaslunszanvnaduriugudnais 8
2 A PR A M = . .
11 Tagdennd ldnTvuneainaye NawumMsnaasuuLANeSoa (4x2 factorial design
. = v o [ A a % 9 [ ti'
in RCBD) ¥ 2 {1938 fladeuisn Av gaadlder 4 anedu (K7 K51 K58 uag K59) taziladenana
A 1] 9 A o Y 9 Y a
A9 5zaUANUTLLA T UNIZT 2 5EAY (Fo8a2 30 LAz 100 YBIANMUNLAINA)

v
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uum"lﬂwmamumummﬂmmazmu HAZAUIUDATIFIUVDIANU (AU N Llﬁgcl‘]J)

AN ( shoot/root ratio)
2.4 myanuSinanaelsWadluly
9 a o
241 Myaswaumsnae lslaanasgu

o A ) [} a % 1 Y Y o 9 =
Mmmaaenludledisvesgmaildauaazaedulvdssauanuvyueaa’ly
[ % 1 =3 =9 [ 1 1 9 [ =\
a19nu (ueowasudaluunaan) Uszuia 12-25 A29819A0@189Y1 IAAIVIVYIVDI 11
4 [ o a J a a o’qs.:}
A181AT94 chlorophyll meter 34 SPAD-502 taziin limsizdlsmanae Isadnanualuly
a wa ) . : a J v o J
Tudelfians Tag1d@viazate Dimethyl sulfoxide (DMSO) Hag AT 1z HANUTUWNUS
1 =) a a\ S 9 a S A Y
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H a J a (v
ms1eh 2 aumsaas lsWladuasgiuveslugmalda 4 eedu

oAU JUaus r

K7 Chl =  0.0044(SPAD)" +0.0126(SPAD) + 0.2519 0.9700
K51 Chl =  -0.0010(SPAD)’ + 0.2410(SPAD) -1.8120 0.8161
K58 Chl =  0.6955¢ 7" 0.9627
K59 Chl =  0.0028(SPAD)’ + 0.0001(SPAD) + 1.4497 0.8875

a J a a o 1 a
W9 Chl v Aae 15Waa (NaAnTuAoMTIUATINAT)

SPAD Ao A1 1d91n1A304 chlorophyll meter 314 SPAD-502
242 midalSnanaelsiadiuly

wonludiedis s luaedu Saainueivesludlenied chlorophyll
1 9 o o 1 = A o a o\ o'c?z'
meter 31 SPAD-502 )nau Tagiiinisdanlu@oun 6 murailsuanae lswaanaualuly

a % [ 9 9 (% d’
gaalaaunazaeaulaglyaunisaaaadly a1 2
2.5 MIANHINTADUAUDIUBITATINIFUATIZHUAIADAMUD UL

ANYIMINDUANBIVEIBATIN I FUATITHIAIROUT IR NN N A

. . A v W 1 A a A a 3 A 1 A
(photosynthetic light response) Tﬂma@m@mamﬂumqmﬂ1°w¢1 InmsauTadun luuavse

v 4 [
8010 11 (mature leaf) S0 1 AU duaz 1 1o TaghndaunTeenilaues (light source)
(F174 leaf chamber (3 3ATA3IMIFUATIZHUEINTEAUANUITULA 8 52dn AR 2,000
1 1 Aa = o W o 1 AAy Y

1,500 1,000 500 300 150 50 ttaz 0 1 Ins Tuadens1auasaeIuin mudny hanann laun

a 4 J { 1 1 Y
’JLﬂi'ﬂW‘I’i1ﬂ'I!,ﬂaEJSUENLmﬁ$E‘T1ﬂﬁg]juiulmagigﬂUﬂOWNL%ﬂJLLﬁQ
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a 4 [ I'd aa [

ANTIZHNMITADVAUDIVBIMITUATIZHIAIgNTAoA MU NI Ao Toya LA

9 1% @ P [] 1 Aa 9 . . .
azly TaeldanuduiusnlulyFudu (non-linear regression) WUV UANNS asymptotic

exponential (Boot and Loomis, 1991) fail

[—(QPPFD}
PmaX
Pn:Pmax I-e _Rd

Taen
A @ [ 4 a 1 1A =
P A9 0ATIMITUATIEHIANENT (luTasTuademauunsasIun)
A 9 1 1T Aa I3
PPFD f19 AU UULLEN (U]JJIﬂiihﬁﬁ@ﬁﬁNmﬂiﬁ@’JuWﬂ)
Y] [ o 1 A o
P Ao ’E)Gl‘ﬂm’iﬁﬁlﬂiwwLlﬁﬁi’luﬁ@.ﬂﬂuﬁﬁﬂlﬂmlﬁﬂ (light-saturated gross photosynthesis)
(luTas TuademsuuasaIuTi)

A . o A A a a Y = Y Y o
9 quantum yield Wumnuerdseansnmvesms lsuasnszaua e i

=

A (Y] d‘d 1 1T A =
. e sanmamellunia (lulasTuademsawasaodui)

a L4 1 aa
2.6 MIAUATICHANUUANAWNNINTDA

o a 4 1 ana 1
Mmsimazianuuana N eanasznINaeduLaz AU IR ITDYA
[ Yy Aa 4 . . a2 4
a9 TaglaIsmsaunsienanunlsdsiu (Analysis of Variance, ANOVA) 11ag AT I1ZH
ANVUANAITEHINAURABAINITNT Duncan’s New Multiple Range Test (DMRT) Tag1d

Tusunsudusegineada

3. mafnulumlasnaaesilgnamaddauniuin

Y

A Ao =
3.1 WUHNMINITANE

9 9
v A

= o = a (% % d! = =
ﬂ"l'iﬂﬂ‘]eﬂﬂiﬁuvnﬂ"liﬁﬂ‘blﬂulLﬂa\ﬁ’l@a’ﬂ\i‘ﬂgﬂQﬂTﬁﬂﬂﬁﬂuﬂuu'ﬁ]j\nﬁTﬂaZL@ﬂﬂ

9

A [ =2 v A
VDIADIUNNINITANHIAIU
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3.1.1 anyuzNag

0 = A Aa v ] A o 9 ' °
AmMsanelu 2 Wun Ae Tuelan Auathuged sunonUNaITAIY
o o a = dy ~ [ dy A [~ ~ [ [
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a té = 4" d' 1 o‘; 9J 0911 ] a [ o
pzFuNs Fediion 29 15 aamin llvesinunuesnlu dsegnieisaz Jueonvodne
WUNENTAW DGUINNIINITEUNDA TN 1InaNuALAUHINGIY 319 (WUNEITAIN-
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fuamniudou sunenuuaIsnN 19 ianzFuN iaez JuanAnae AUanueIo)
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2 uilasen
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3.1.2 anliaauuazanIngieIne

A A S Ay oy a0 9 1 ° o
Wuﬂﬁﬂ‘ﬂW@N@g‘ﬂUWUﬁﬁﬂﬂﬂﬂ AVAVUIUEDI DUNDWUNFITAIN IHIA
a A dy a I a [ ~ ' @
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[ I'4 a a g { o
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NU DUNDFTUINBULUA WU IARSLBINT (uﬂam 2) AU uANI I (loam) UANUUUMLUU

[ 1 J a a 1
334 1.44 nSUA0QNUIRNIFUANAT uazmquumamu%’aﬂas 44.39 (ﬁqﬂﬁ’ﬂ\?, 2548)
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Y
TR ZFUNT AN HUL NN INALL LA D95 01 1T 001N AT DUFU

u
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L!ﬂﬂlﬁuﬁuﬂq@i Qm‘ﬂ{]ll“'l]3'G:Tj\iLﬂ@'ﬂ@ﬁE]ﬂﬂIﬂﬂlﬂW’lgﬁluﬂﬂﬂlﬂﬂuNu'lﬂllﬂﬂlﬂ@uWﬂHﬂ’lﬂll BN

A 9 ~ A A Ao A A v o =
IADUNHIIUIZITDUNGA l@@uﬂﬂqmﬁguﬁ’lq@ A LMDUDIUINY Iﬂﬂﬂ%ﬂiqu@]g'JUf]@ﬂLﬂﬂq

= 1

Y A A ~ ' a Yy 9 & Y
GlmﬂzummﬁﬂgmwmmzuNuﬁﬂ@aam]@, 'ﬁ')uf]ﬂﬂu’]')ll@'lﬂ'lﬁ!t’ﬂQLLﬁQWQMQ@L!@ﬂ@WQﬂH
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a a A

anvazgiomanndeyagiotmalugissznimsneiligavgiimae 27.50 pam

U U U

~ a 3’ 3d [ Aa a ~ dy v o o A 9
Iy ﬂiaﬂmuwlummaaﬂmﬂ INNY 1,599.88 UAALUAT LLAZUANNUBUTUNNDINRAYIDY
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A=

M1 3 anvazgloimalusdanuusnudivaniudon dunonuumsaw 33 ia

a 1 = =KX A [ A =
AFUNTT TUFIUADUNNTIAN WA, 2549 DUADUTUIIAY W.H. 2551 (nay 3 ‘]_])

) SERTRLT anuFuduininde auvgiimae
1ADU v :
Wrumae (ovaz) (prIKALTY )
(fladwns) g Miga WA qega mga mds
UNIIAY 3.35 80.83  40.17  60.50 35.33 15.17 25.25
AUAUT 9.77 83.00 4483 6392 3550 1567 2559
TRGHY 48.03 90.67 51.67 71.17 37.00 20.17 28.59
IUHIY 171.63 94.67  58.67 76.67 37.33 22.50 29.92
NHHAIAY 255.60 9733 6400 80.67 3533 2250  28.92
TITREL 158.43 96.00 6517 8059 3650  23.00  29.75
NINYIAN 175.40 94.67 6833 8150 3400 2217  28.09
GRITRGHY 183.73 96.00 68.17 8209 3400 2267  28.34
AuEgY 314.07 96.00 67.67 81.84 3417 2183  28.00
Aany 237.87 9733 6750 8242 3400  21.17  27.59
WA 41.97 90.00 5233 71.17 3383 1683 2533
FuNAY 0.03 80.17 49.83 6500 3350 1583  24.67
e 133.32 9139 5819 7479 3504 1996  27.50
39U 1599.88 - = - = - =

3.2 MIINEINITNARDY

antumsivelumlameassilgnueansasniarenmsdgngaalde 4 aedu
o 1 9 Y o = 1 1 9 = Yo !
AINAVINAY VUAUMINIZIZHNITZHINAY 1 103 (101A87) T¥RInMInaaeugy

Y
molundenauysal (randomized complete block design, RCBD) fii1uau 4 1 Tagnauilag

o 9

Y v
NAaod 2 Hun 1dun thuiiedan duathuges sSunonuuaIsAIN 39IARLTUNG 1AL

o

Wosnthunuesmlu duadeenil suneauudoa JanianziFuns1 awdiay

v
v A a

(i 2 waz 3) iimstgnduTdilie Judn 20 Faviny 2548
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3.3 msAnanEuzNNaITIneveslugaaldaa

[ 4 a
miﬁﬂmmimmiwmmqmqaf;m (light saturated net photosynthesis, A_)
o Y = o 1 A a A a 3 A ] T A 1 a (] v A
MldTadonludedaniianmg imaau Tadun luunvieseouvwnuly egluszauiGon
~ Yo 3 A o g’ 9 9 o YY) o E4 1 9
goAN A3 UULAUANN NUIUTIaE 1 du duaz 5 1u Mimsiasarmaduasizyiealugiaun
9 A a oajl do A . Y o o [
14105049 L1-6400 Tagnadagilnsalnutiauaa (light source) 191111 leaf chamber Y3Us£AUAIMN
9 1w 1 1A e [ 9 A a A @
e i 2,000 luTas Tuademsuwasaedud suiluszauanudunasinugaoud,
o Y Y 9 o o FY dy Ao % E4
youas hldu liaunsaduasziuasldgaga venaniiluvaziiamsdunsiziuda
¥ Y
gNBgga 1n599008911MTIA0NTI1NIA1891 (transpiration rate) MMsFMivesihnly
o [ ] A a =K A %
(stomatal conductance) 108911M33ATur999HU (ABUTY LD UADUN U WA, 2549)

v A A =2 A o o
uagfgLiay (Lﬂ’t’)l!‘l/‘li]ﬁﬁ]ﬂ?flu W.f. 2549 DUADUNNNIWUD N.A. 2550)

9
HMsInsziauLAnAYeIsAsIMs dunsziiasgage msned mmsdn
Y 4
hweahnly wagdszansnmms 19 vesgmiatdans 4 medu luuaazggaie Repeated
Measures ANOVA LAz 51 HATINLANANTEHINAURASAIWIDNTVDI Duncan’s New

Multiple Range Test Tag1¥T1/sunsuduiagineada



Block Il
(E-W)

K51

K58

Block | K59
(N-S)

K51

N Block I
(N-S)
K7
Block IV
(E-W)

d' Y] a % [ ~ 9 Y = o 9 1
M 2 uruda)ainaasalgngaaldauuauu uilasin 1 Ihuvdelan duaiuges

SUNDNUNAITAIN IHIARSUFUNT )
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Block Ill
(E-W)

* Block |
(N-S)

Block IV
(E-W)

.~ Block 1l
(N-S)

d' [ a Y] [ d' 9 o 9 =\
M 3 urura]amasealgngmaldauuauun wlaan 2 huvuesnlu duageenil
BUNDAUINFUA AN IANLFUNG

v v Y

= o AA A A AaA
34 ﬂ1§ﬁﬂ]&l’]ﬂsﬂuwuﬂiﬂllazwu‘ﬂﬁ@uﬂﬂﬂ

Y v v '
A A A A

= v A A 1 A 9 a [ [} 1 o
ANHIATHNUN Y LazNuNSoueen Tﬂﬂqmaaﬂmgmaﬂmmamq ATUIU

< 9 [ = d v o ddy ~ 9 9 o (] o [ Y A [V 9
UADNAY 5 AUAINI NUUA Yaariinunluvesdu liidieg1adanaindlemisaiannuuLe
A £ g A A Ao o ad A
Moluiseusen AccuPAR LP-80 (Decagon Inc., USA) B4 UIAT0900 NATHIMATHN LN 1Y
' v Y
TasorfenannsasuulasvesnnudutaandearnuEouson Saau 10610619919 4 d1u
a =\ 9 Y] [} d‘ 1 d' v A dy d' 1 Y v v A A
Mevie-1a-az Tueon-az Tuan) isvAundsvsIarinuNn luuaazay uaziasalisouson
9 Y o 1 091’ 9 ] =\ Y] v v A dy ~ d‘ o o dy ~ = o
oAU 111310819919 4 gu u@enumsTaastinunlu o nanuisousaa i
Y A

< a v a o o 22y 3 A &
ﬂ']f!'!ﬂusllajalja!ﬂ@@’lq 1,2 18% 3 TJ ﬁ']ﬂﬁuQﬂ’]aﬂ@]ﬁﬂuﬂuu’]ﬁnlﬂﬂﬂl@y’ﬁﬂﬁﬂﬁﬂl;ll@i@'ﬁ]u

AUATRUT W.A. 2549 JuDUROUFINIAL WA, 2551
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1 a L4 1 1 4 1 { A
Glutma%ﬂ15‘1’]@ﬁ’ﬂ°U’Jlﬂ51$ﬁﬂ’ﬂmmﬂﬁ1ﬂi$°ﬁ’ﬂﬁﬂ?ﬂ!ﬂuﬂllﬂgﬁxﬁ’ﬂﬁﬁuﬂmﬂﬁ
[ = dy ~ = dy A A A 9 9 = ax a 4
A¥UNUNlUmaY LLﬁ%"UHWﬂWU‘ﬂLi@Uﬂ@ﬂm@ﬁuklhfﬂq 1,2 uag 3 1 Tae2Fmsuns1zrinu
a 4 1 1 { Aa
wilsdsau (ANOVA) HAZAATIZHAINLANANVBIAURATAINITNITUDY Duncan’s New

. 9 o aa
Multiple Range Test A8 11/5unsud15931n19adn
= a =
3.5 MIANEIMIAY TaUazuadInIwm
3 9 a
3.5.1 mathudeyamsay e

o 3 a 1Y ] { o
‘mmiLﬂ‘U‘laJlmg‘ﬁﬂ”I’imUT@I@EJM’:T?WIJHML%HNTH@HETﬂﬁNﬁizﬂ‘Llﬂﬂ
¥ p of v oy o o o v g
31N sllu']ﬂla’UW']UﬂHﬂﬂa']\iig@U@ﬂ (D) uagﬂfl']mqqs“@\jﬂuvlu (H) NINTINEIAL 10 AU LNV

9 A =
Toyalienly 1,2 uaz 31
3.5.2 M3UszaauIaTININ

o =) a U d’ = o w
mmiﬂizmmmmﬂmwmmgmaﬂmﬁmamqmu 1,2 uag 3 1 audiau
k4
o 1 4 @ Y a a
I@]fJu"I‘i,J}i’JiJuﬁGUuTﬂlgTjuN”qu‘f‘l.lflﬂa”ﬁi%ﬂﬂﬁ]ﬂ HAZANNFIMININA Ysziiumlsnania
=S o ¥ a @ = . . a Y &
Fanmvesaau e uazly Tasedeaumsiea lawag (allometric equation) ﬂlﬂﬂgﬂ1ﬂﬂ@ﬁ BN
o = Y o ~ a 4 A = ~
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919 oAU silaums r’
17 K7 Ws=0.0181(D’H)"""" 0.9921
Wb = 0.0003(D’H)" " 0.9411
W1=0.002(D’H)"*** 0.9047
Wt =0.0288(D’H)""" 0.9955
K51 Ws = 0.0294(D’H)"*"" 0.9921
Wb =0.0002(D°H)"""" 0.9839
W1=0.0006(D’H)""*" 0.9216
Wt =0.0241(D’H)""" 0.9872
K58 Ws =0.1059(D’H)" " 0.9504
Wb =0.0326(D’H)""* 0.9546
W 1=0.015(D’H)""" 0.761
Wt=0.1683(D’'H)" """ 0.9205
K59 Ws = 0.0285(D’H)""" 0.9904
Wb =0.0025(D’H)"*” 0.9375
W1=0.0091(D’H)"*” 0.9591
Wt=0.0388(D’'H)""" 0.9853
27 K7 Ws=0.0181(D’H)"""" 0.9921
Wb =0.0003(D’H) " 0.9411
W1=0.002(D’H)""* 0.9047
Wt =0.0288(D’H)""" 0.9955
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M519N 4 (A19)
1Y oA suaums r
213 K51 Ws = 0.0294(D’H)"*™ 0.9921
Wb = 0.0002(D’H)""" 0.9839
W1 =0.0006(D’H)""*" 0.9216
Wt =0.0241(D’H)"”"" 0.9872
K58 Ws = 0.1059(D’H)" "> 0.9504
Wb = 0.0326(D’H)" " 0.9546
W = 0.015(D°H)" ™" 0.761
Wt =0.1683(D’H)"""" 0.9205
K59 Ws = 0.0285(D°H)" " 0.9904
Wb = 0.0025(D’H)""*” 0.9375
W1 =0.0091(D2H)""” 0.9591
Wt =0.0388(D2H)""" 0.9853
33 K7 Ws =0.0179(D’H)"™*" 0.9973
Wb = 0.0005(D’H)"""" 0.9116
W1 =0.0025(D’H)"""” 0.7661
Wt = 0.0209(D’H)"”" 0.9964
K51 Ws = 0.0388(D’H)""" 0.9925
Wb = 0.0025(D’H)"""" 0.9105
W1 =0.0028(D’H)"*" 0.9513
Wt = 0.0444(D’H)"*" 0.9934
K58 Ws = 0.069(D’H)"*** 0.9920
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M519N 4 (A19)

1Y oAU silaums r
Wb = 0.00003(D°H)" " 0.9590
W1 =0.0003(D’H)" > 0.9201
Wt = 0.0362(D°H)"""* 0.9959
K59 Ws = 0.0275(D’H)""** 0.9959
Wb = 0.0002(D’H)""** 0.9504
W1 =0.0004(D’H)"*** 0.9635
Wt=0.0212(D’'H)"""" 0.9934
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a o w a : Y v v ¥ Y Y
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MmN 5 maauTaveandgmaldd 4 aedu meldaanuduuasing (Fosaz100) uaz

$oua30 vosnNuTuLaIna

ﬂ’J"I?JL"]BJ}NLLﬁQ Wﬁﬂﬂ"ﬁﬂﬂﬁﬂ\i 6 Lﬁi’)u
modu Fovazvosanudunas  anwlafisedunesin ANUGI
1na) (HUANAT) (HUANAT)
K7 100 1.09" +0.08 154.77" £ 10.32
30 0.95 +0.08 137.93 + 11.43
K51 100 1.13°£0.10 182.33° + 12.95
30 0.97°+0.11 151.63" £ 19.93
K58 100 1.07°+£0.12 149.83" + 14.99
30 0.91°+0.10 148.77° + 14.25
K59 100 1.12° £0.07 190.83° + 13.85
30 0.94+0.13 150.40" + 15.49
P-value
AeAU 0.06" <0.01%*
AN LA <0.01%* <0.01%*
EAUFANNNLA 0.75" <0.01%*

v o w

W AunasinualeaIsnysAeanuiinnuuanased1e lutivediynieana (p>0.05)

g

a 4
1AN33A12H A28 Duncan’s New Multiple Rang Test

v
v A

** Ao LANA190EN T AYEIN TR (p<0.01)

o

A = 1 ana
ns A9 lulANNLANAINIEDA (p>0.05)
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aNEdA (p<0.01) wazlorhilades sz nianuduLaLarMEAUNINATOY

M1 6 waTanmludiuaen voandgadlda 4 enedu ndannmIneaea 6 Aow

ANMTULAS . P
) YINFININ (NTUNDAU)
CREGHARN Shoot/root
GREIGT! Y
ANWLVLLE . 2 g ratio
R RGET 9 11 510 NIV UA
1n@a)
K7 100 87413 3.2°+1.0 7.9°+1.2 10.542.9  30.3°+5.0  1.98'+0.54
30 6.7°41.4  2.140.6 57422  109%2.0 253°456  1.32°+0.19
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1.4 Shoot/root ratio
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M99 8 NMIABUAUBIVDIBATIMIFURTIZHIERERNUITIABINdIgmMAlFdaeAUR 19

anmamuin Taeldeaun13uea Boot and Loomis (1991)

) AL P o R,
Ty v v -
(iaaazﬂlmmmmmmﬂﬂm
K7 100 23.75°£1.34  0.062'+0.007  2.21°+0.45
30 19.3442.57  0.065°+0.003  1.33°+0.19
K51 100 21.33°42.93  0.062°+0.005  2.27'+0.47
30 15.81“£3.19  0.061°+0.001  1.33°+0.51
K58 100 18.33'+1.47  0.060°£0.005  1.40°+0.20
30 14214022 0.060°£0.008  1.25°+0.17
K59 100 24.58"42.85  0.063+0.002  1.71°+0.31
30 14.08+1.58  0.057£0.008  0.87°+0.49
P-value
AeAu <0.01%* 0.65" 0.07"
ANUYUIE <0.01%* 0.73" <0.01%*
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a 4
1AN53A12H A28 Duncan’s New Multiple Rang Test

Ao UANA NI NL TN YIIN DA (p<0.01)

A = 1 aa
ns 79 TUIANULANANNNFDA (p>0.05)

AN Nana (p>0.0

[ o J a 1 1A =3
p,. AD dATIMsduATIZHIEIgNEgga (lulns IuasdemstunasaoIui)

O fio Quantum yield

R, fio mamelalunida (lulns Tuademsauwasaeiui)
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9 1 1A =
PPFD: ANUIUNLLA (ll‘lJIﬂﬁINQGI’EWHiNLNﬂiWﬂ?HWVI)

H o [ o 1 a [ 1
MWA 4 MIRPUTUDIBIBATIMIFUATIZHIAIARA MU ULAIvBINAIgMA AT oAU 19
mlgnmeldnuduasing (100 % light) wazArduLEeS 0oaz 30 VoI ITLLAS

YA (30 % light) InTHANNTUIWUT IaalFaun1sued Boot and Loomis (1991)

9 ¥ . ¢ 3 .. { ] a A
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A o o9 ' PR Y v a Y A
naanszAud1 :nmMsnaass wu nd lineldanuduuasdnd (Fesaz 100) 3zl
. oYY v Y] ) Y a A
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I 1 1 Aa
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A 9

v v 9 v
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A o
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A A ~ 9 ' = @ o J 1
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U L)
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photosynthesis, A ) N3 ¥nirveathnly (stomatal conductance, g ) HaZN1T Mo
9 Y I
(transpiration, E) sauatlszansawms lniealy (intrinsic water-use efficiency, WUE) 9
o [ 1 [ 4 a [ o o [
muammﬂ’em1?(311511’0&mimLﬂiwmmdqmﬁﬁﬁqmmzmiﬁlfﬂu”lsumﬂmﬂl‘u Lla$u1lf’31{|§]ﬁ]ﬂ
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o
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(A,) migmieainlu (g) mime () uag

Uszansamlumsldnt (WUE) vesgmaddalunlaslgngmardauunumn

= 9/ Y = o 9/ ' o @ @ a
uilaan 1 Dumelan Muatuges S uNENUNEITAN IHIARIFUNI azilag

=

12 thunuesmlu duadeienil suneauuderun JanianziFans

) A, g, E WUE
aeau 99 . A . A . N . 4
ANNY AUR[Y AR ANN[Y
wlasdi 1 thudaelan
K7 ude  18.47°+6.37 0.57°°+0.48 6.254+3.27 70.80'+8.37
K51 22.22°+3 .44 0.50"“+0.31 6.96°42.04  58.42+4.96
K58 16.45"+5.86 0.29"+0.14 4.98+1.77 83.04'+4.96
K59 17.55"+7.71 0.41740.33 5.69™+3.09 79.55"+8.30
K7 AU 18.99"+1.20 0.99%+0.11 9.21%1.04 21.12°43.92
K51 21.43"+3.29 0.93%+0.13 8.95+1.19 23.05'+1.32
K58 16.95"+1.93 0.45"+0.11 7.04°41.05  40.17°+5.73
K59 20.70"+1.60 0.73%+0.07 8.47°£0.55 29.80"+4.62
L!,‘l]ﬁxiﬁ 2 ﬁ'mwumm"lu
K7 ude  19.73°+3.09 0.49"“+0.21 6.85"41.21  49.61"“+11.99
K51 22.18°+0.95 0.58°“+0.06 82774096  40.67"+5.57
K58 16.17"+3.34 0.29"+0.10 5334095  67.52°“+11.72
K59 12.16'+1.91 0.18'+0.05 3.74'£1.06 83.1346.56
K7 A 18.14°+2.56 0.78+0.05 7.46°40.91 25.33°+2.77
K51 18.87°+2.82 0.66°+0.17 7.43"£0.58 29.85"+4.79
K58 17.00'+0.80 0.33"°+0.05 5.40°+0.46  53.20"+6.87
K59 21.22°+2.29 0.64°“+0.18 733%41.11  36.39"+8.90
P-value
AU <0.01%* <0.01%* <0.01%* <0.01%*
uilag 0.29" <0.05* 0.06" 0.61"
dwdu*ilas 0.30™ 0.86" 0.57" 0.78"
9an1a 0.30" <0.01%** <0.01%** <0.01%**
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gamMa*aIoAl <0.05* 0.30" 0.17" 0.35"
gama* uilaq 0.84" 0.34" 0.07" 0.06"
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“lwajﬁﬁwm?%aawiw 7-14 1y T3 Tuanem s uuAIADIUN (AN LazABLL, 2547) AR
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