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Winai Ut-khao 2010: Transpiration Rate and Surface Characteristics of Shaded and Non-shaded
Mangosteen (Garcinia mangostana L.) Fruits. Master of Science (Botany), Major Field: Botany,

Department of Botany. Thesis Advisor: Associate Professor Kanapol Jutamanee, D.Agr. 86 pages.

Translucent flesh disorder (TFD) and gamboge disorder (GD) are the physiological disorders relate
to the water flow in mangosteen fruits and impact to the quality of mangosteen fruits for exporting. The
objective of this experiment was to examine the water flow out mechanism from the fruit surface of shaded
(S) and non-shaded (NS) mangosteen (Garcinia mangostana L.) fruits during fruit ontogeny, and to determine
mechanism and relation of TFD and GD by measured the fruit transpiration rate that expressed the rate of
water flow out from the fruits, studied the stomatal characteristics that expressed the conductance of the water
flow out from fruit surface during fruit ontogeny and compared percentage of TFD and GD between S and NS
mangosteen fruits from 20-year-old trees. The result showed that transpiration rate per unit of fruit surface
area decreased following the decrease of total fruit surface conductance to water vapor diffusion (g,) during
the increase of fruit age. During fruit ontogeny, NS fruits had transpiration rate per fruit higher than S fruits.
During 2 to 6 weeks after fruit set, fruit transpiration rate limited by the fruit to air vapor pressure deficit

(VPD ). NS fruits had transpiration rate higher than S fruits during this stage because the climate around

fruit-air
the NS fruit surface was drier (high light intensity and air vapor pressure deficit) than S fruits. During 7 weeks
after fruit set to the harvest stage (13 weeks after fruit set), fruit transpiration limited by g, especially during
10 to 13 weeks after fruit set that the fruits had very low transpiration rate and g, so the rate of water flow out
from the fruit was low. The study of the stomatal characteristics showed the mangosteen fruits had paracytic
stomata and exhibited 3x10° to 3.1x10° stomata per fruit. The stomatal frequency decreased with surface
expansion during fruit ontogeny. NS fruits had stomatal frequency, perimeter and width of stomatal pore
higher than S fruits during fruit ontogeny, but the guard cell dimensions had no difference between S and NS
fruits. The compare of percentage of TFD and GD in the fruits showed S fruit had percentage of GD higher
than NS fruits, but percentage of TFD had no difference between S and NS fruits. The result indicated NS

fruits had fruit surface conductance and the rate of water flow out from fruit surface higher than S fruits which

affecting to NS fruits had TFD and GD lower than S fruits.

Student’s signature Thesis Advisor’s signature
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YU Tli’J”IﬂﬁEJN]l‘Ha wuaw"luummummmNamﬂumﬂ I5N1TINAADI
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5. onsimennveINatazAi lviasIn

] v
o o =K

%’ I ara o [ [ a o
ﬂ15ﬂ1EJHTLﬂuﬂi3U?uﬂTi%TQ%jwﬁﬂﬁﬁﬁTﬂﬂlcﬁﬂﬁﬂWa@]@ﬂTiL@]UT@] NWAUINITUALS

9
9

= !91’1 ] [ o 2 o %’ A A I
AUMNUDINA DNNITUTUNIZUIUMITNEIgavenimeluma FeoasimeinAnaiu
@ g ~ =S @ v Jdo o d‘ A %‘ Y ?x’; [
gasiNnagyds TagdunusnusnsuAaeunveIdIgUINARNIUNI xylem 1AL phloem

Y Aa a - . . U J @ v ¥
TagmazmsmerinaIna lUUTUTY epidermis dzaana linmdsnudndvesirlunaanad
o Y a % A 1 1 9 l %’ 4 1
wazin lfinausatunaeulunmsvudsansang q laun 1 ersdszaeums lulamse uazus

519IgHa (Huguet ef al., 1998; Kawabata ef al., 2005)

(Y 1 o k4 Y o = oY = g =2
@ﬂﬁ’lﬂWEJUVU'ﬂ\?Naﬁ'Tlﬂﬁﬂ'JﬂulﬂIﬂElﬁl“lf‘ﬁﬁﬂﬂ'lillﬁﬂlﬂﬁflullﬂﬁ FUUUNITANY
Ao o A @ d =2 d = @ A
NITVIUNIINAIAY 2 NISUIUNITAD msduasizruassudumsanyionsanilasu
s ¢ = = o = 3 = ¥ o
ﬂ’lﬁﬂﬂuhlﬂ'f)@ﬂhlc]fﬂ LLazmiﬂwmmrﬂumiﬁﬂmammamﬂa&m”l@m Iﬂﬂ%gﬂﬂHWW'j@ﬁJﬂU
< Y A a =< o Y (Y] A a ] v Jo o Y
NUVDYATNTNDINIANHALNYTY G]Nﬂ11Wﬂ51ﬂ31@@]31ﬂlﬂﬂﬁuwu‘ﬁﬂﬂﬁzﬂ'ﬂﬂ'ﬂlﬂﬂllﬂlﬁﬁ 37U
Y Y ] ~ =2
UAIUDIDINA Lla3ﬂ')']llﬂ'ﬂ\isllquﬁ,ﬂ']ﬂclllﬂ']ﬂﬁlﬂ@ﬁn\‘lllillﬁ$LWEl\1ulﬁ NITANHIUNUINUDN

Yy Aa o A o K] Yy A o
amwinadouniaedasmanldsunna velddeyansouaguniruiotanm luanimauiy
I g’/ 19 { [ 1 1] o o
Huszozaaeanaiu vaznifassuaazdivesanineimauansunuInnionduludnvay
' A (A ] 2 g A a W Y Y a
a1 9 Mlasunlasldaaeanar Fuiluanwi@eunun lildneluiesniugy (quninag

[ %’ [} 4 v W Y Jd a 1
W33, 2550) TaeoasiArotivesHaaINITaIAfInAIeIAoATIdURTITHIATEUUTR (FU
L16200, U3HM LICOR Inc. Uszmaanigoniini) Iasniesiaszuvilavzlveinalua

1 v W < A 3 %‘ 1 Y %‘ I
WYUABURURALAZIATAT T IVOIMTINNTUYD Torinelunaesussana dasimelinilu

! o %‘ W v CZ d‘ =) v A
nagavesnni laswveslenh (g,") nuusedumaou (quyisuazande, 2547) Taousa
% 4 ’o‘ 1 (% %‘ 4 'z: [
Tinaeulunisaigrinveinane Anuuana1aveInuau letiveusadaniInano1nd

A = ¥ ' ! . .
WIDUTIAINYUINANATDINA (fruit to air vapor pressure deficit, VPD

fruit—air)
w ef _ea
E= g, T (1)

A _ w VPDfruit—air
Wse E=g, Er-— (2)
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Lﬁ’e) E = 9A95 1ﬂ1811j}1 (transpiration rate, mmolH,O m’s’)
€ = mmﬁ’u"l@ﬁwmwaﬁﬁﬁawa (fruit vapor pressure, kPa)
€, = mmﬁ’u"l@ﬁﬂummﬁ (air vapor pressure, kPa)
VPD, .. =U39aan1ei1nnnageIntl (fruit to air vapor pressure deficit, kPa; Tagfi
VPD fj-air = € ~€2)
P = AnuanYITeIMe (IA1seuna 100 kPa)

1 o %’ a 1 .
gtvw = mm"lwammm"lammﬂmwagmmﬁ (total fruit surface conductance to

water vapor diffusion, mmolH,0 m”s )

Ll o g a 1 .
Tﬂ&lmm”lwammm"lammﬂmwaqmmﬁ (total fruit surface conductance to water
. . wW I ' o A = 3 a A o
vapor diffusion, 0, ) L’l]uﬂTL!1hl‘ﬁ'EWIﬂ’J‘Uﬁ]iJﬂWﬁ’gi‘lluLﬁEllﬂ‘mﬂN’JNﬁLH@Q‘ﬂWﬂﬂWiﬂWﬂu1
. = 1 w S 1 o A a a
(Leonardi et al., 2000; Lescourret e al., 2001) ¥3A1 g, nJuwammmmm"lﬁaﬂummm
v
wa 3 ane A lvathnly (stomatal conductance, g ) anilvavesrunafa (cuticular
[ 9
conductance,g,)  (Fe@onuuvuvwIy)  waza1illvavesyunisaadina (boundary

conductance, g,) H3tlaunsn

1__t .1 £,

gt gs + gc gb

w 4 gsgb + gcgb
gs + gc + gb

Wi g (4)

v o { 2 v J o @ o w d¢
@@]51?]181!1%@\1Wﬂﬁ]%!ﬂafluuﬂa\ula$ﬁuwuﬁﬂﬂﬂﬂym3ﬂ3$ﬁnwu‘§ ITYTNIT
1 Y
H]iﬂlul@]lljﬁ ﬁﬂTWLL?ﬂéJ@NﬁW’JWﬂﬁNNﬁ HazanyUEYeIHINe TUUS MUY epidermis
E4
(Lescourret et al., 2001; Wu et al., 2003) Tagoasimeiivesnaluseuivezudsiuaiu

) Paueannaly

arr

a 3 ) .
qmwgmmmmﬁuazuiﬁﬁzmﬂm (air vapor pressure deficit, VPD

YU WY (Morandi et al., 2007)

[ 1 Y
Leonardi ef al. (2000) ANy IWave9a1 VPD, Melulsaisouaonsaetinuesnanziio
. 1 A S W ?:} d‘ 1
INAl (Solanum lycopersicum L.) Wonwavuziomeaziisnsimamerndasunlaslaiua

M

air &

vPD,. mwluseuiuluvmziiimsia Taswavziwemanilgnaielulsuseuniiar veD
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[ ] = 1 @ =y %} I J A A
(A1 VPD,, Tusou3umagmIny 2.2 kPa) 9x19n31A1811g 01y 2 m1vednauziveameanilgn
A d‘d 1 'o 1 U d’ 1 % 1

molulsasounial vPD @1 (A1 VPD, Tuseudumasminy 1.6 kPa) Taamwiz lugianal

= a =X 1 Ao 2 A = A [ a
10 D9 14 WiIMEBzur1nonmevenauzamanignaielulsusouns 2 animi
1 @ Y o 1w o o v Jda (% '
agegalusouiu BnnadainundanmeiveswanzilomalnnuduiusiFaduasanua

vPD,_ molulsaisou

. = ? Y . o  IA
Li et al. (2002) ANHINITAIUIVOINAND (Prunus persica (L.) Batsch) 5 WUTAD
1 % 90’
Dixered, Alexandra, Suncrest, Big Top 1i6i¥ Opale Tuannuilas wuieasmeriveinanes

~ @ d%’ 1o 9 Ao o 3 v o J
nJawuﬂm“lﬂmuia‘u’mmu%ﬂummmmuﬁmﬁuwﬁwa UAZANUFUTUNNTUDIDINIA

Rl

o A

v £y 1 =Y 1
Tagoasimetveswanons 5 wugazliagegaluseuiulugiwal 12 wiiin Taglunaaz

a
Y

szezmsnsan Invesna oasimeiiazlasuulas ldmuanimemainadude Taoiile

o ?X’J v ¢ v % J
U1Nﬂﬁ)@1Uﬁﬂ1WLLﬂﬂQﬂQ 5 ‘W‘L!ﬁ‘lJ”Iﬁﬂy1@G’]519TEJ‘Ll”Iﬂ1ﬂiﬁ}ﬂa@\1ﬂjﬂﬂuﬁﬂ1‘v\l@1ﬂ1ﬂ

A 1 =

{ a o c&‘ o v
(Phytotron) ﬁqmﬁgummﬂ 25 C UagANUBUAUNND 60 % WTJ”J"I‘ﬁ)'E]WUT; Alexandra 4931

Y o

4 Vv [
MBUIVOINAFIGA 2.530 mg water cm~ h' 11AZROWUTF Big Top NoAT 101100 IHAMGA

- ) 4 a f (% o J
1.152 mg water cm” h'  iefAn¥IWaveIgUKglLazANUFUANNNTY0I0 1IN AN Y

@

"o 3 o 2 Y s 2 { A
Phytotron ADDATIATIYUIVBDING Wﬂ31@@31ﬂ18u1m@\1ﬁ}@ﬂ\1 2 Wu@ﬂgtq:!\j%u 30-50 % ﬁ@mﬁ b\

=

o - o v 4 @ a )
91017 30 C LlﬁgﬂQWN%uﬁNWﬂﬁ 40 % Lﬁ@ﬂﬁﬂﬂlﬁﬂﬂﬂﬂﬂ UNYUDINIA 25 C LasAIY

Q

RKRe &)

U

FURNs 60 %

Ll % 90’ L}
Higushi and Sakuratani (2006) WUI1DAIIANYUIVDINANE NI (Mangifera indica L.) &
A 2 a @ A = a a 3 = A o
LW11‘1]1!?5]'IlJ5$Elgﬂ'lﬁmﬂjﬁllﬁgwwu'lﬂ'ﬁm@ﬁWﬁ Tﬂﬁlizﬂz‘ﬂNaumi!ﬁ]ﬁgmuiﬂmuﬂi]zmmﬂ
¥ 1 % L} 1 % 90’ A 2 g’/
fﬂﬁlu1@l@Wﬁiuﬁ@ﬂﬁuq@ﬂﬁWigﬂzWaﬂ’ﬂu IﬂEl’f]55]51ﬂ15ﬂ18u1ﬁﬂﬂaﬁlu5ﬂﬂﬂum@\iﬂﬂi$Elgwa

' A = a a 3 A Idy [ Li’ Aa
’a’auuaziwz‘wN’cmﬂwmﬁﬂlumﬂmmuﬂ"lmuﬂuwuwmuaxﬂ?mmmmwa

. y
Montarano ef al. (2005) ANHINAVBILAIADAIANYUNUVDINAND (Actinidia deliciosa

1 d' [} ] d' Yo 9 A 1 =1

var. deliciosa) WUNNBGUBNNTINUTN TATUHAWN (68 % VOIANMTUIAUHTHONTINY) V2

Y 1 { L} T { 4
sanmeinluseuiugeniwanegnelunsaiuildsuuaaios (13 % vesnnudunes

[

A 1 A o o Y Ao 9 o I @ ¥ Y Aa 1
Lﬁu@‘ﬂi\iwu) L?J@u1ﬂ@]§1ﬂ18uﬁ/]3@]llﬂllAIﬂWu’]mlﬂuﬂ@iTﬂﬂlfJuWﬁ%ﬁlluﬂﬁnﬂ UNAARD WU

v
J @

e A 3 v A Vo
9031101 A ANVOIHANIIZUANNUFIUUAADATZEZ1IAT 40 TUTUNINIUNAAKA 1ATAT

E4 { { 1 T 1 1 % 1 QU a
mamﬁmmaﬁﬂmmNaﬁagmauaﬂuaxmaiumsmu"lmmnmqﬂu memmﬂmwaué’:}
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o = < A o 90’ an a ~ ~ 1 ]
40 IUIUDITZYLINULNYI DATINYUITETUVDINANIVICUAIAIN IﬂﬂWﬁﬂ@QﬂWﬂu@ﬂﬂ‘NW‘N‘ﬂg

Y
v o

A = ' A " A &
ueasimenazaumasgInHanegnilunsauaaiy 29 %
6. inlunfmanazanilvathnly

a i‘ d‘ ?x‘a a . . =\ < A a 4 i‘ d‘ ?x‘a a
VINUUBITDVUNI (epidermis) N3  (pore) 1AM ) NMAAINIYAAIUDIHDYURN?
. A A ' T w e X A L A g o A
(epidermal cell) 2 t¥aannlasuuilazilsre uanannuadiie e yuRIVIUALIDY 9 11
(Y] o e 4 g’/ 4 v
Usznugnusimihiilusadny (guard cell) Tasnusadguuazgsaunuiluiinly (somata)
é [ 1 = d' 1 A A [ d' [l a 4
F99z1l31ngegnndivvesisnegmiean uavznumniunuly uageznuluninawad
Li’ A g’x Aa o ¥ Ao (= ,3 Y v = dy = F) o F) =
ieeyurmvesddungs lufiiie 1ad Ay ndudes nduaen Muydusy Munasweile
WA LAZIINVDINY (newula, 2539; Weyers and Meidner, 1990; Willmer and Fricker, 1996)
a Ao o a o K g . . A =
TuAmanmasiinmswauzwoinlunszoeegnalusu epidermis ionaiinig
@ J a a <3 { { A =t @ < . v
Wangszeznsy@au Tadud dinluddmamaiionatiniswau lhilu lenticel vl
(Gibert ef al., 2005; Higushi and Sakuratani, 2006) Y10 luiiinasgimshimileusuinlun
a ] o { { 9] 1 o A 1
wuvsnaeruly divihinugumsuanifsunnasenaswanudanadoy luszeznasou
r X A A Qo &
Fulaerinaillsznou lddreaas Isnaradiusiunin ihaluszihudunans lvamn
4 S A Y o 4 AAa 1 Y Ao w A A
wosmivou lavon ladieldlunmsdunsiznuasnaima uamihndngveanlunusnu
a a a A d‘i d' = %‘ d'z:
Fanalunnizezvoamsnsyaylane augumsnaeuiuazmsgadon Tasiinluna
I 9 ’o‘ A a %’ A A a ) Y a o 2
patluiduniams lvasenvea leth iemanisamerinnus narinazsin lfinaussiumaey
Tumsvudeansan 9 lhgna dapanemsns Ay Ta N15Ue10UUIA 1AZNTELAVLIAVD
#Wa (Blanke and Lenz, 1989; Willmer and Fricker, 1996; Nobel and Barrera, 2000; Proietti et al.,

2004)

o 1 [l j‘ d' a 49@} [ a A
mummmﬂmimmzmmuﬂ’mimwmﬂwummmwamuagﬂuwmmwcﬁ IS
9 v
ﬂ”liﬁ]iip)l,ﬁ‘]_lj@] NITVIIIVUIAVOIY U epidermis AU UIVUAING Llﬂgﬁ\ill?ﬂé}@ll llﬁlllﬂ 15N

a g o A ¥ a o ] 1 I Y =R o
UNYN ANNFUTUNND Usuaniluau A UIVOINAVUNTINY wWuau sedrmaudnly

=

9
v XA J v v 2 A a a AA o " A
ADNUNIITINANDDANTINYUIUDING Iﬂﬁlﬁluﬁﬂ1w1ﬂﬂ1ﬂ1ﬂlﬂﬂ W?NﬁﬂN%WH’JHﬂWﬂﬁlU@@WH

1 o 1 % 90’ E
wnvziiani lnathnluge dewalioasiaerirveswaga¥iu (Nobel and Barrera, 2000; Royer,

2001; Peschel et al., 2003; Gibert et al., 2005) Taganirlnailhnly (stomatal conductance, g)
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< "o A A A ¥ 7 R
Wuanilvanaugumsinaeuivesletmazamsveu lasen ladriiunistinly (Weyers
and Meidner, 1990; Nobel, 2005; Baldocchi, 2006) d1suna a1 lvailnluiAinase
[ 9 ! o
Mo Yeanusnsvielatazamesilvedana (Knoche et al., 2001; Gibert ef al., 2005) Taga11i 1via
I T = 1 tg A =R o Y o tg ~ 1
hnlusgilumaenilantiteiui seamwnsaduan ldondauthnlutaziuingihnlude

NUIHUGWUN (Weyers and Meidner, 1990; Nobel, 2005)

QU z a 1
Peschel et al. (2003) ANMIANHUZNUAIVDINA sweet cherry (Prunus avium L.) WU
o ] [ g A A A ] =l A 1 ] 49!
mmuﬂmimawmawumumqqumnmmwauazmmaﬂmmmzElzmw”lﬂﬂrmamﬂmu
Ao A A a Y A = o 1 o A
wmmmq&mmnﬂmuwa L?Ji’]l,']_r'!iﬂﬂlﬂﬂﬂﬁ]?ﬂ?ﬂﬂ?ﬂ&lﬂﬁﬂwaﬂlﬂﬂ sweet cherry 7 NUGND
Adriana, Burlat, Hedelfinger, Kordia, Regina, Sam (I8 Van aznuNuInlnlunewnaluue
=W 1 (% v A o 1 1 @
azWuguAWANANNY TagWug Heldelfinger N1uruiinludenagagaminy 2124 1hnly
1 U o ¢ ] A o ' o 1w v &£ A =
ADWA ﬁ'JLl‘W‘L!ﬁ Adriana NﬂWU?HﬂTﬂlU@]@Nﬂ@”ﬁjﬂWﬂﬂU 143 ']JTﬂl‘].l@]f‘)Nﬂ C])’QL?J'E)HETEJ?JW]EJTJ

[ -4 = 1 @ o Jas o 1
mummmgﬂm“lﬂmmazwui;lwu’mm’mJLMﬂmQﬂu LLaxwu‘gmmm’mﬂmiumawamm]x

'
s A o

= 3 A = @ o 1 Y A =
mmﬂgﬂmimaﬂﬂ’nmmaﬁﬂumﬂmuwuﬁmummuﬂmimawauaﬂ LEJBL‘]J%EJ‘]_IWIEJD

a

e

9 ]
3¥1I19WA sweet cherry TU3Z8zMIRTYAD TAVUN 2 (30-40 IUNAIINAANA) LAZUYUN 3 (40
@ v Aa v < a ' a a ¥ A ak A
TUHAIRANIUNIZNAUNVINYD) Wuwa Tuszazmsnsady Tavun 3 sxlinunginlusoy
9 ]
nagdadiunnuenaennunivesgihnlugenimaluszezmsniag@ulnun 2 Tao

[ 1 =l dg’

] Y
ﬁ'ﬂ’d’]uﬂ’ﬂllEl1’3ﬂ@ﬂ’)13Jﬂ%IN"II6\131J1ﬂGl‘U%3Nﬂ1gﬂﬂlulﬁ@ﬁi1u’]u3u1’iﬁﬂﬂﬂwaMWﬂﬁuLLﬁ%%%

2
¥ A A

A A A = a a y A = ) 1
Lﬁllﬂ\‘l‘ﬂLﬂJfJﬂ\ﬁ%ﬂ%ﬂWilﬁ]iﬂJlﬂUIﬂﬂlu‘ﬂ 3 ’EJﬂﬂ\‘lﬂw\luﬂgﬂ1ﬂiﬂﬁ?ﬂl!ﬁgﬁﬂﬁﬁuﬂﬂﬁJﬂTJﬂ@
9 a a g’/ ~ = v A o [
ﬂ’JnJﬂ'JN‘llfNWﬁ1u3$ﬂ$ﬂ1ﬁlﬂﬁi}l}mﬂiﬁﬂluﬂ 2 wilasundasnanasauiuninisianiy
d' Yo 1 a a g‘; d' 1 9 d' [ [
ﬁﬂ1WLLﬁ\1ﬂWﬁulﬂi’U LL@iui%ﬂ%ﬂWilﬁ]iﬂJlﬂUIﬂﬂluﬂ 3 AUV NAINAADATOUIU AT

3 o 1 v o Jdo o 1
NUNUIVUNUDING sweet cherry hliJﬁﬂ’ﬂﬂJﬁiJWl!‘ﬁﬂU‘ﬂWH’Ju‘U@ﬂhﬂﬁlUﬂﬂWﬁ

a 4 =2 o ! g A .

Bnguuazauy (2544) Anviuavihnludeiunveswauna (Cisrullus lanatus
(Thunb.) Matsum & Nakai) 91U3U 4 ﬁ’uﬁ"lﬁ’uﬁ Pink Orchid, DR 99-27, Yellow Sugar LiQg
Sugar Baby N5zAURIYHA 7, 14, 21 1A 30 1 WUIWUFHAZEIgURIHATIONT HAADT LI

1 g A 1 A v o W @ . ~ o
ihnludenunedaliisdiny Taewug Pink Orchid #ag Yellow Sugar U91uauthnlugaga
36.50 ag 36.25 1hnlugemsusuAmaTaud1al wagWus DR 99-27 ismauthaludga
A 1 a d‘ = d’ 1 [ 1 o
ae 32.5 thnludemaausuawas iwenfFoumeuranas lunergaany wuniuiuinluee

A 2 < v v | Ao & A ~
aﬂmmemqmmwmmﬂumnﬂm IﬂﬁlWﬁﬂ@unfJﬁl (7 ) Nﬂ?ﬂﬁﬂﬂWﬂiU@l@WHﬂiﬂﬂ‘ﬂ@ﬂ
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1 a d' dg’ [ A o 1 Lg d’ A
61.25 thnluaemsiusuauas argnanInuy (30 2U) nouthnlusenunanaurao

8.75 thnluseasasuamas

Blanke (2006) WUIIHAIIINTLULAANAVONAATOIUDS (Fragaria ananassa Duch.)
o 1 g d‘ = = 1 a A 1 o 1 Lg d’
fuuthnludeiunvesnasziagen 6 hnluaeasaiaawas uadauihnlugenumn
zanaulorNalmINa Az vevLIn Tagazanaunae 1-3 Unludeaisnaiaduag tag
d‘ = [l a a < ~ 1 A a a Aa
Weragasoltuesedluszeznsaymula@unoznuininlunusnurinaszinanis
A 1 = 1 Y o %’ =< v Aa
nasuntlasvesgisnazma@san mdinalionsne1vUeIHaanal FITzeriaInaNaDY
Y 1] ' o 4 _ ~ _ 1
19A5 1AV INAAYININY 7 mmolH,0 m” s 118292AAaHA0 0.2 mmolH,0 m” s 1o
= A A a 2 A & = 1 A a ]
daszeznsgauTadun  Famsnlasuuilaszilsnvesthalunusnawnalusisvenis
g . . 1IN B A .
wiaau Tanunyudanuluwanznonlo@u (Olea europaca L) Anunluszeziusnvyoinis
a = 1 ~ 4 = [ [ d‘ 1 a 2 A a
@y Taveana 1nluezliglsds waaguiivinalvg uawenasglusseziau laaunazing
= = 1 = 2 J a < . .
ms@eammuazmslasuuilaszissvesthnly sanusaaguaziivuiadna (Proiett

etal.,2004)
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o gHa (dF1lannd)

Parameter 2 3 6 7
NS S NS S NS S NS S NS S NS S

PPF, pmol m” s 398.3 5.3 308.9 5.7 326.7 10.1 207.1 9.9 181.5 8.5 222.0 10.5
Tyio C 324 31.1 323 31.1 33.9 324 33.4 32.5 31.5 30.3 32.3 31.0
T, C 34.0 32.5 33.9 324 34.2 33.4 34.0 33.6 31.4 31.2 327 32.0
RH, % 36.7 36.2 40.2 41.8 43.0 42.5 50.4 48.5 61.0 60.3 54.0 56.4
VPD, ..o kPa 3.0 2.8 2.8 2.5 3.0 2.7 2.5 2.4 1.9 1.6 22 1.8
VPD,,, kPa 3.4 3.1 3.2 2.8 3.1 2.9 2.7 2.4 1.9 1.6 2.3 2.1
E, mmolH,0m" s 131 1137 162 1227 153 1300 148 1210 098 082 092 075
E, gH,0 fruit’ hr' 0.14 012" 022 015" 026 021 033 026 028 022" 027 025"
R, pmolCO, m” s 2552 22297 2228 1881  17.84  15.03" 1477 1294 1287 1092 1186  9.73"
R, umolCO, fruit ' h"  148.70 138.04™ 17691 152.77" 18896 166.56 19534 181.29™ 208.02 182.05" 216.85 185.85"
g,mmolH,Om"s' 4923 4168  57.81 4837 5078  4843™ 5872 51120 6070  61.40" 4178  41.16"
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91gHa (F1lann)

#

Parameter 10 11 12 13
NS S NS S NS S NS S NS S NS S

PPF, pmol m” s 3819 175 256.3 7.6 161.5 10.1 264.7 13.5 304.7 10.7 133.8 18.6
Thio C 34.6 32.8 34.6 32.1 32.0 31.4 31.1 28.5 34.7 33.6 31.8 30.8
T,» C 35.6 33.9 34.7 33.1 31.7 31.2 30.4 29.4 34.4 333 31.8 31.0
RH, % 45.0 49.3 56.4 58.7 51.4 533 68.1 70.4 49.4 51.4 44.8 46.2
VPD,,, kPa 2.9 2.4 2.4 1.8 2.4 2.2 1.7 1.0 2.9 2.6 2.6 2.4
VPD,, , kPa 3.3 2.7 2.4 2.1 2.3 2.1 1.8 1.2 2.8 2.4 2.7 2.4
E, mmolH,0Om" s’ 0.75 068" 071 05 038 031 036 037" 037 029 023 021"
E, gH,0 fruit hr' 029 028" 034 026 021 018 021 020" 021 017" 015  0.14"
R, pmolCO, m” s 1061 945" 1135  10.10" 7.47 7.08" 6.03 6.07" 5.61 5.50" 5.43 5.22"
R, umolCO, fruit ' h"  203.69 191.25" 269.26 257.72" 21892 23552" 20863 221.72" 19627 203.10" 194.13  200.08"
g, mmolH,0m” s 25.03  28.21"° 3021 32.69" 1595 13.96"  17.60  17.23"  13.16  11.53" 973 10.07"
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o gHa (dF1lann)
Parameter 2 3 4 5 6 7
NS S NS S NS S NS S NS S NS S
ANUANENA, cm 227 2.34" 2.65 2.68" 3.06 3.13" 3.42 3.52" 3.78 3.84" 4.02 411"
Sellueana, cm 1.14 1.17"° 1.33 1.34" 1.53 1.57" 1.71 1.76" 1.89 1.92" 2.01 2.01"
ﬁuﬁﬁawaﬁwm, em’ 1619 1720  22.06  22.56°  29.42  30.78"  36.75  38.93" 4489  4632" 5077  53.07"
8 9 10 11 12 13
NS S NS S NS S NS S NS S NS S
ANUANINA, cm 4.12 423" 4.58 475" 5.09 5.42" 5.53 5.68" 5.56 571" 5.62 5.82%
Seiveana, cm 2.06 2.12" 2.29 238" 2.55 2.71% 2.77 2.84" 2.78 2.86" 2.81 291"
Y9712 10243 9923 106.42"

d&‘ d'Q ‘91’1 ns ns ns n:
NUNAINANINUA, em’ 53.33 56.21 65.90 70.88 81.39 92.29 96.07 101.36

' t:' 1 = v ! v QQ::' v tﬁ' v ax
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