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Sukchom Na nakorn 2011: Study of Water Transport to Tomato Fruit.
Master of Science (Agricultural Biotechnology), Major Field: Agricultural Biotechnology,
Interdisciplinary Graduate Program. Thesis Advisor:

Professor Suntaree Yingjajaval, Ph.D. 75 pages.

Movement of water into and out of tomato fruit was studied. The diurnal inflow (sap flow), the
outflow (transpiration) and the change in fruit diameter were followed on two days. Three set of fruit aging 14,
21 and 28 days were measured concurrently, then followed by another three set of fruits aging 35, 42 and 49

days.

Both days showed similar environmental conditions, having strong sun with maximum air vapor
pressure of 3.0-3.4 kPa. Young fruit of 14-21 days old showed higher rate of water inflow during night time,
after which the higher inflow rate occurred during daytime. At the age of 35 days (beginning of ripening as pink
color appeared), the inflow reached the maximum accounting for 12.8% of the initial fruit mass. At the end of 49
days, the inflow reduced to 1.3%. Fruit transpiration was dictated by the fruit to air vapor pressure deficit as the
cuticular conductance remained fairly constant. Young fruit (age 14-21 days) had higher transpiration rate due
predominantly to the much higher level of cuticular conductance. The outflow was in the range of 16-18% of
initial fruit mass and reduced to a stable 6% at older age. The shrinkage of fruit took place during 8-15 h., and
having expansion during the rest of the time. The largest change in diameter, namely the largest increase in fruit
water content occurred in 14 day-old tomato amounting to 6.2% of initial fruit mass. Ripening fruit aging 42-49
days had a net loss of water over one day period. Summarily, the tomato fruit expanded continuously and
reached the maximum in size at the age of 35 days indicating a higher amount of water inflow than the outflow
and the reverse was true at the older stage of fruit development, fruit took place during 8-15 h., and having
expansion during the rest of the time. The largest change in diameter, namely the largest increase in fruit water
content occurred in 14 day-old tomato amounting to 6.2% of initial fruit mass. Ripening fruit aging 42-49 days
had a net loss of water over one day period. Summarily, the tomato fruit expanded continuously and reached the
maximum in size at the age of 35 days indicating a higher amount of water inflow than the outflow and the

reverse was true at the older stage of fruit development.

Student’s signature Thesis Advisor’s signature
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3.1.1 M3nTyau Tayedna
n. ANYAZAIUBNUBINANZITDINE
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Sa

€

[
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VU AUMNEINUANVTUTUUD NI W, ANaUNTUB van® t Hoff (Nobel, 1983) (41n13

=).
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1 < 1 °y 5 @ 4
2. manuiunsa-ae (Sap pH) vosasazaeiinnuInaeins e
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4. a5 Wi (Electrical conductivity, EC) veeeslugil lovou Ja
ABIAT B4 Cardy Twin EC Meter (USH% Spectrum Technologies, USA) A5 RIUAY

A15921011A59 U A0 1.41 mS cm' (0.01 M KCI)



12
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Waslasnaueana uima taoondureans asainaaly Sufl 17 Famau 2552 19ua
uzWoInA1y 14, 21 1z 28 TUNAIADNUIY adaftaoalu Suft 14 fumou 2552 Wnauzide
MABY 35, 42 LA 49 IHAIABAVIU &eniesiasaruanalasuuiaszuuia (model LI-
6200, LICOR Inc, USA) aofiunassussyuauyula fl¥uaserindeanunsndearuld U5
Sasu5avese i naruna (flow rate) 1411111 400 pmol s uazmmﬂﬁ K., (Absorption

'
a a

1 a & 1 § ) [ S 091 J J
coefficent) Ty 1.5 Fuilumaztouiudrngany lutwzidhnhwiemsvoulasen lua

(MK, Tunassussyuanazerauazuierziianlszina 1.1) InguuginAnauziomaae

d‘ 1 1 sld'z:
Thermocouple wagmﬂimammﬁ;wa Tﬂmmz"l’mmwa

[ 09/ I 1 o g’ w = 09/
9M31A189U1 (E) mJuNaﬂmmmmm”lwaiamm"lam (gt ) LLASLTIAIAYUN
A w g ' o g‘ T Il a .
(VPDfmit_air) TﬂEJ‘V] g, Lﬂumm"lwas’mmm“lammmmmnmillwaﬁummwa (cuticular
4 1
conductance, g) wazani lvarusuuaaiIma (boundary layer conductance, g,) Tuamzi
g’ I 1 1 o 3’ ' 1
Lmﬁqujmmuwamwmmmwmu%mizmnmmﬂ (vapor pressure) 3E1INNUVDIDINHA
1 1 1 4 @

molugesinsgnNusaavenag (fruit vapor pressure, ef) NUVDIDINIANIIUDN (air vapor

Y
pressure, e,) 0AF1A81R U IARITUNS

E=0/(& —€,) =9/ (VPD a) ()
& o J s B o
o E = 9A31A18U1 (transpiration rate, mmolH,O m " s )
gtW = ﬂ'niw"lwaﬁamlm”lmfﬁnﬂmﬂcluwmjmmﬂ (total conductance to
water vapor, mmolH,0 m” s )
e = Anuaule 15‘151181511‘!6@ (f vapor pressure, kPa)
e, = mmﬁu"lmfﬂummﬂ (air vapor pressure, kPa)
VPD, i = 133 ﬁqmmfwaﬂu (fruit to air vapor pressure deficit, kPa)

o o
- (e Tfruit) B (C Tair X RHair)

7.6448T )

e e’(T) = 0.61083x 10( Sl

T = Qmwgﬁ (temperature, C)
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[ = o I'4 I~ 1 o 4 4
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co2. 1 Yy 9 4 o .
(g™ taganuuanaueIn U NIuYeImsuou lasen lud lueinAniousnwa (air CO,
- Y] [ 1 1 4
concentration, C,, umolCO, mol h AumelugoaI 9Tz NU¥advoInNa (intercellular CO,

~ v 4
concentration, C,) Taglgannsail

A= gfoz (Ca _Ci)

(3)
4 o = 7 I 2 -
e A = 9a31MIA3IMsUoU lnoon lod (umolCO, m”s™)
co. ' o J 4
g = ani Inasawvesmsveu lavenlad (total conductance to CO,,
molCO, m’s)
% g’ d' ! % 09: 2 -1 [
HAYUUDITATINIALUUNDITZNINNTIAADIATI (mmolH,0 m” s ™) 1)
[ @ o’/’ o3| a g‘ 3 A 1 @ A
1AM IadoInsa (s) iulsmanimanuai lvasenanmalundazsounisia o
2. By B s (% L, )
swneinziulSinanhmmua gy deonwavziomalusouiv
G=3(Exat) @
24h
& a J 3 o oAy & da
e G L Ysuanihmanualuseuiu (24 wu.) AenilnrtrenuNHIMA
(mmolH,0 m>)
Y [
E = 931N IMPIURABTDIIAINTIA (mmolH,Om” s )
4 [
t = 1181 (s) 3¥HINTDIATINIA
a o A
Ysnanimanuai lnasenainwa
W, =GxMxA 5)

a J & <
= ']Jill”lilluﬁ/]\ﬁrillmﬂllﬁﬁﬂﬂﬂi]”lﬂﬂa (2)

out

Y
a

a g} !191} v \ d! ) A d' -2
= Usuanhiaiualuseuiunonanilenuiniina (mmolH20 m°)

Y Y
wia Tuanaved (11 1 mol 9z1uIa 18 g)

> 2 Q =
I

£ 4 a 2
= WUNUVDIHING (m)
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[ [ Jou o [ a

11019 35, 42 118 49 TundseenL U 0190y 1 Wa gUnsalinons1lva (sap flow) 1Fudnnsaa

ﬂamm%'au (heat balance method) (Trunk gage i:u Flow 32 ¥04U5H% Dynamax, USA) waz 19

'
[

o Y 9 a o A A A Ya qul
waﬂmﬂwmmsammumm (constant heat input) {0NNINY ﬂymzmmazm’mﬂiwmm
v o vy A 1 = Y ] 4 =2 Y o o .
NN ﬂ1u3J$L“ll@Lﬂﬁll@lﬁgﬂ1&1116111“@“?;1'14!WWUﬁu&ﬂaNﬂﬁ%NWﬂ! 5-7 mm i]\?ﬁlalfﬂ'l')ﬂ (Micro
1 v o v o a <}
Flow Gages) 4 SGA5-ws 4usounu meluirialsznoudieiriaguugiivueaan uay

A o ¥ eV, Y . v
m@am”lﬂﬁ1 ‘ﬂmmmmmuwawmmmﬁeuuﬂmuﬂumu UAZUUIA heater input Gl‘l"ﬁ/l

Y
= 9 Y

0.08 W wasauauiougnoiemlu 3 fAane e Judmuu asdruas uaz lunulsad ms
' Y [~ o 9 . ~ ' a
awmmmi’aouu”l‘iJ@nuﬂizmumimmmmu (conduction) NﬂWiﬂTﬂ!ﬂiunﬂﬂﬁﬂN

Y 1
ﬂﬁg‘U’JUﬂWWWﬂ’NN%}@u (convection) mem lunameruuy “?\1’5@51ﬂ151’\ﬂﬂ’]111%1’6u%3

a

v o Jo o a oy 1 o A &£ o a Yy
mJWu‘ﬁﬂ‘uaﬂﬁ"lwaqmﬂumuﬂummmm GmaﬂmiLﬂaﬂuuﬂawmqmwnu%ma

{Aa uaj 1 @ v Y] v 1
Thermocouples NAAAITN 3 90 Tuiindoyadreannudoyadn Iula (data logger 31 CR 10X

YDIUTHN Campbell, USA) TUANAURASNNY 15 W19 3UATY 24 2109 F1900UdZUHna

7

4 Y
IV @]@Q?ﬂﬂ”lﬁllﬂi%ﬁ‘ﬂ‘ﬁﬂTi‘l:lTﬂ')Tll%)ﬂu (Ksh) ‘U@\‘lﬁj"lull&%ﬂl‘ﬂﬁ Tﬂflfﬂﬁ@]\?ﬂ"l Ksh Miny 0
Yy 3 v o ' A 0 A A o 1 A o Y '
ummumayja Ll!,!,iﬂ‘luclf']ﬂﬂfﬂﬂllﬂTﬁllﬁaGn‘ﬂqwﬂﬂf'N 5 U, UM Ksh Tlﬂ”luﬂlﬂl"lﬂ‘luﬂﬂ%'JQT
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_ Pin_Qr_qu_qd ©)
C,dT
A o Jdq. v -1
o F = oas naveniludiu (gh™)
P = wasnuanuieunldala (w)
v Y A Y o Y v A
Q = wasnuanuSounnemalsmsihanuseuluuisa (w)
v Yy A v y X 9
q = WAIIUANUSOUNDBINAIBNTNIANWTOUTUR UV (W)
qQ = waluANueuNnwmAlsnMIHIAMUTUAIATUE (W)
Y
c, = anuganusouvesveslva i) Tudw g g’ c)
ar = gamginuasunlasrdsoinldanuiou ()

Aa o A Y o Y o A
']Jiiﬂﬂlunﬂﬂ‘ﬁllﬂ‘ﬂll‘](iﬂﬁl”lqwa‘luiﬂﬁflu ﬂ'.]flﬂ”lﬁi'gil@@]i?ll‘ﬂfﬁnﬂﬂﬂﬂm 0 hlﬂﬁ]uﬂiﬂ 24

B T4
W, =3 (FxAt) o
24h
A a g’ ua: ~ 9
Wwe W, = Ysnanhmanuad lvadwa ()
F L oa31 lnamaosyrieaeaatt, 9t (gh')
At = FANIA1TENIN L, D9 ¢, (h)

4. usavuAaUMs laszrngluduna
Y o J 09}
4.1 WANUANGT M0 (P)

% [ o J 05} [] 4 9 [
Ianasnudngsinvesth ludiue Innaraa (apoplast) Iaalsnannis
U4 Boyer (1995) #181A504 Pressure chamber (U?ﬁ‘lfl SoilMoisture Equipment, USA) Satuly
A Y A 1 ] o I c?/‘ A Y o Y o I
AawauazMuranzomauaazolgra uamsiaeniluaenss e ldannioda ldnwilu
' 4
$299 ¥vazd lualuseuiu Janswsnd mivuziomeaniy 7, 14, 21 1ag 28 Turdinon
& 1 1 a a ] 4 a 1
1 Fuilugswaseutaznalinisnsy@y lavenevuna Tuiun 17 Gaman 2552 tazinso

4 v v
Tuasaidos Tuiui 14 Aueneu 2552 Taolanauzliomsiony 35, 42 1ag 49 JuUnaIAoNUI
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£ ] a A A 2 ' A @ A o
Faulurnwagn ludanaiaensziengunnuanzwemalszam 7-10 Ju uazi3uInan
= S o ] <3| o Y 1 09/’ Ao = &
a1 4 W U9 18 w. Manudeiuunuudaanau luuaazaianiauily
@ ] @ 9 a 9 a A A A Yy A o 2}
Avazmodny ldnaraanunld (wrap) quludana wienaiidonld ivenumsszmein
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aannulunsemuma i uduasesda lasmendauaziamveslunen erumaNuaun
[y g 3 a 09/ { 09/’ % 1 1 I [ 3
winlaaurmvesinlsingflared oy Suinar (mitedlu kPa) ndenniunea
9 A o a A A ) @ [ Y 9
Muluesnnnnies i luussgaslunasanaadninazeraieri luiandsnuanududu
g‘ 1 :1’ @ v AY A o Y Y A Y A Y Y
youhwe 1) aniuiana Tasdaniura endalinumasmenaziduasodiala Jauay

C=

1 ] [ ] [ ] 1 [ 1 [ v
Hunnaurumeriuly Tasse 3 lildduinnsouassni1amsia MnasnufAngi U
I 1 ] v J qul @ 3 1 Qy 1
Munaaz Tl UAMNEINUANGIINUDININAULIUDINA HAINUULUIFUAIUYDINADDN IAY
@ 9 =3 a ] 9 < ] ]
AnauANUeVoINa IiweaUs sy Turasanarddn uylululasmuraudunulusews

< v A v 1w v 9 o
LHJ\‘WJ@\T%}LEJULW@?@f\nj:]ﬂﬂTWE‘NQAIU?‘I"JT?JLEUNSUNUTG]’E]IITJ
[ Y 9 g}
4.2 WANNIUANUVUUUYBDIUN (IPTE)

v
FamnaanuaNuTNYHvei1 Taenanns dew point hygrometry 91nE15azAY
v Y v
Anu 13 1n@1981991% (Boyer, 1995) (3UAURUTUATIVAGY (calibration curve) Taald
2 J A Yy 9 @ ng =
msazatelmfonnas lsauasgiuilanududuvesdignazateninua (Tudsunaznao
o - N 1
Vliﬂl’l@ﬂﬂu) 100, 290 ttag 1,000 mmol kg "41n30q Vapor pressure osmometer (34 Vapro 5520
Aa o ] I 2 [ us/' v o (] g’ 09/’ a
UTHN Wescor, USA) (121l 1u mmol kg') Hagv1ntiudedianiedinitnuvesluaana tas
1 A A d a [~ o 1 Y [ =\ c?/‘
drumanzamea Mnulurasanadanusudy lagsrasaaleg1elviazaienou JuAUIY
9 A Y] v = 1 [ ~ 4 a 4
l@ensazareinauiuiineseriedIunuInIne Inwa1as (apoplast) LazFunaIas
4
(symplast) ©1ULATUNNAIAMUTUTUYDIRIPNAZAWNIHNA AIUIUANAIIUANTUTU

Y
v luaisazaredlesralulutazwa Muaun15U09 van’t Hoff (Nobel, 1993)

¥, = -RTC, ®

Y
e ¥, = WEINUANWTUT I (kPa)

R - AMAINUBIAANIAY 8.3143 x 10° m’ kPa mol” K
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a o J 09;
T = gangiduysaivesmsazateluvmziing (K)
Y
c, = AN U DIAIYNAZA YN IHNA (mol m)

Y
4.3 WAIUANNAUUDIUN (V)
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Y
Wutuve9i1 MnaNMg

_ 9
Yo=Y, -, ©
A o o o &
e ¥, = NAINUANITINVDIUT (kPa)
Y
¥ = NAINUANNAUVDIU (kPa)

Y
v, = NEINUANWTUT U011 (kPa)
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M5 1 ARAenTomsINvesdeyanIMAd DT NNANAaeTznIeTuN 16 Aaiay D

30 NUYIYU 2552

Parameter Total Max Min Aver
Daily rainfall, mm 350
Rainfall day, day 19
PPF, umolPPF m” s 1757 0.0 757
Sunshine hour 12.1
Daytime air temp, C 34.6 25.1 30.7
Nighttime air temp, C 29.6 25.0 26.4
Daytime RH, % 91.4 47.8 64.4
Nighttime RH, % 92.4 68.2 85.4
Daytime VPD, kPa 2.9 0.3 1.7

Nighttime VPD, kPa 1.4 0.3 0.6
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1.2 MInTyan InueInauziomananay901g

= a a A Y = =
ﬂ1§ﬁﬂ‘H']ﬂ'lﬁ!%5iUUlﬁ1JI§lsllﬂ\‘]Wﬁllglsll@w]ﬁ 1J3$ﬂ@ﬂﬂjﬂﬂ'lﬁﬁﬂ‘lsnﬂ'ﬁlﬂaﬂuuﬂaq
v

Y Y
NIGAYAULABUDN LAZAAYULILOND ATl
. ANHULHANIYUDN

MMy IaduruguinasveIHaNITeMANUUABLBIAI8 Dendrometer 151
A A =~ o v =2 o 4 Yo A 09:
IWONANZIUDINANDIEY 14 IUNAIADNUIU IUDIDY 49 U mllmﬂwaumamwwm 2 WA
d' a B A F) v Yy =K 9 o a o ~ =
iHeoen lunanviile Na3J$lelﬂl‘ﬂﬁllﬂﬁq@57]\1%Tﬂﬁuﬂﬂ@@QﬂWLHMﬂWi’JﬂiHNﬁ‘ﬂﬁ@Q WU

a a a s
sUnuuMsRsYan TanuuFnuesasIsuAT (simple sigmoid growth type) A IN15Ue18v110

v
o

1 1 @ A 1 I~ 1 @ [~1 {
alurienou 21 U MIve1sVUINILINLB19TIAT TS 21-35 Tu walva Tnaaud
A [y a =3 [y ana A Y A
119918 35 TU VUIAHDILAINDYDINADIY 49 T THIHANLIVOIMAUAAIAIBATIFHANT a*
] [ A A 1 [ qg.;l =1 A dgl (] 3 1
Tua901g 7-28 TU UTVI00U (-a*) HAWINUTUNATAUAUNVIUOI1TIAGI TUFITDY
Y] Jd o c?;‘ 1 ~ ~ 3 = (] <3 Y] 1 ~ = 3 A
dlavirad91niu wranwanlasniluauaded19sIas I ATINUBINHATNTVSBYUIARUN
[ d’ d’ 1 1 A d‘ I~ 1 1 1 1 1
91¢ 35 T (MU 2, 3 1AZMI19N 2) AIUMFHIHANTUAINNNEIN (L*) WU AIAIINEIN
[ v Y v
YoIRINAanARUNooIgINNAY AANNAINAgAna TUBI991g 49 IUNaIAENUIU dIUATIV
= 1A =N a =\ = d’ =
& b* taaINHINaNNeIgla luNAN1ITIHADY (113199 2) TUUANYIVYDA Fraser ef al.,
[ [ = =\ A a A I = a =
1994 nanNmMsulasudvesnanzvemaIndeIuduAd NANNTLUINMSIAeu Aao
o I o : o <
TsWa1da (chloroplast) 111 1ns TuWa 14 (chromoplast) Fuiluseniagualsiuesa

(carotenoid)
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4.2 I j | j | I 50 &6

4.0 + i i + 40 X
= - | ; . )
O . ! >
~ 3.8 + diameter : T30 ©
g _ P\ : _ *>
q) 1 1

— | : 1 ©

536 : : \ 20 o
O | | a* i %
2 3.4 ! ! T10 ©
> | >
i | { I | G

£ A ; ; +0 |

3.0 - . 1 . 1 I I -10 &uden

7 14 21 28 35 42 49 56
Fruit age, days

H ] 4 1 1 1 { a
511‘Wﬁ 2 ‘111“@!;@2{}14WWufl{uEJﬂaNsUfNWﬁﬂ%tﬁﬂmﬂﬁ@mﬂﬁ‘] uaxmmﬁa?{m *a UITVD L *a
£ 1 a a A A g ' a 2
*b color space mag“lumﬁmwmmmmmaﬂuﬂuau (-a*) LLﬁ%ﬂgiuﬂﬂﬂNﬂl@ﬁﬁ!Lﬂﬁ
A 1S A a a A
Wwonuduuln (+a*) Iﬂﬁl LIIuag I Ao izazmm5@Lﬁu1mmaawauzzmagﬂﬁﬁ1u

! A A A & ~
qdIU 1 Uy 2 A Nangmlf)mﬂgﬂﬂﬂm LLazgﬂ‘VlﬁEN
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d' U A aa A A J A A

MINN 2 AURAYTRINAATUTEUU L *a *b color space VDINANSIUBDINANDIYA ) 1UD L* 7D
1 1 A 1 o a = v =K a a A

AMANUAIN a* 11ag b* AeMTNLseANTYIT 12 UIVONDINANNVIT AN a*
a1 g = 1 a a A g = ' a a
3Jﬂ'lL‘iJ‘Ll‘U’JfWiJJ'IEJOQEJQGI,HTI?WINEUENGLWN a* llﬂ'l!ﬂuaﬂﬂﬂ'lflﬂﬁ’ilgiuﬂﬁﬂ'lﬁﬂlﬂﬂﬁ

= 1 < = [l a = A A =2 l

YINT b* L“]JL!‘U’Jﬂ‘I’ﬁJ'IfJﬂQE]E‘.‘IFluTIﬁTI'NaUﬂQﬁma@Q iag b* llﬂ'l!ﬂuﬁﬂﬂll'lﬂﬂﬂ@g

a =1 :’ a A 1 1 = a A (%
Tunamevesd@intu uag AEab* ADAININUUANATWNUDIANTVDININANSIUDINAND

491999 ADART ¥ar 202-A Y94 R. H. S. colour chart

Fruit age MAMNNTEVY (L* a* b* color space)
days L* a* b* AE*ab

7 51.1 -6.7 30.4 471
14 44.0 -5.8 27.4 40.5
21 43.5 -5.3 25.2 38.3
28 39.7 -6.7 31.3 41.9
35 36.4 4.1 37.2 449
42 18.3 324 33.1 48.4
49 13.1 39.6 26.7 493

Key color

Black 22.1 3.3 -5.4

MW 3 gUTnasFveanauzomaAT901Y 7-49 1
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V. ANHULHANIYUDN

<3 o us/' 1 - Aa o
udoyannududuvesdgnaza1eiriug (111 mmol kg AssyHUT NG
Yy v v
(1428 g/100g 130 % 194799) pH 1ag EC (mS cm’) vosansazasiinnui lannmanzioma
c?/‘ 1 ] [ o, d’ (Y d‘ = 1
Nawalugag 7-49 Ju (1-7 dlasd) vaalumuni 4 arugiugiluuumsulasudvesnanun
AnndenNutuTUYeIAIgnazatevRIHANZoIMADIY 7 Tu IA1szunn 333 mmol ke uay
[ [ o A -4 < o u’zl 1 { o 1
Tuea 14-21 Ju iadiga uamuIusInGMaINTuaudemgegannasiy 35 u a1 C,
~ -1 £ [ (] ~ ~ ~ A A I = A I A =
AN 391 mmol kg FansanuyNNnan]asuaNnmIsutuauaansotlusseznlasua
. ~ =1 dy 1 A A 4 A A 4?’ A [} ~
(veraison) (NN 4a) TaglunsAnIil wuNasIHUINFIzlA LI Ao Tusasniey
Y] = a s Y = = 1A [] o =l a S A d? [l
M 14-21 Tu Uainaiosnga lagmasedi 4.6% Was3a 21-35 U UAUTNHNNTUREN
< 1 { o 1A [ o 3 4 Y]
FIAUTIVUDIAGIGA NHA1Y 35 T 0gNTZA 6.1% HAINNIToNaNZITOINAD Y 42-49 Tu
1 A 4 1 < 1 o £ a A 9 3’ a I 09.1‘ Y
AUTNFAADIBEINTIAG UFUNY FI91wzNANNHaNVemalsiean/aswiluaisaadu
2 A A S AR o QU1 a o = Y
YoIMsHglannIueHaNzomAgIANN 3 AT nFanaduazuanIdImsngssey
~ A A = X Y
NHANSIUBDINAY I (senescence) (NWN 4b) 1unMsANYIVDY Miron 1ag Schaffer (1990) 14
Aa [ (] ~ A [ = 1 A < A F)
psue M lusninangdomadioouazlonod HauzUemeN Uz aue1413 N 1Au9InnIs
o : skt ERY o U 0 Y N
duasziuawesluluglvewdls uaziiosulndsraimanlaoud szinanszuiumania
= =\ ) Y A I oy A A Y £
Fauad lumsildudladdeugihiiuinia e nisazaine enzyme polygalacturonase &4
- T L qYd o = o q¥1 a ¢ o )
iWhhdesnaeuutlaes pectin Tdidumihma Jeildamusnduazdgnazategeiu Faae
1 @ oA g 9/ h _ A o o
uananuraeduiluma l31)52an Non- climacteric Niazaums lulawindr msazauay

a 1 oy A 9y d? A Y 1 o A o = [
mﬂmﬂmﬁsuumuwnamﬁiwwum%mqmmmmmmﬁmammmmmwa (Watts, 1962)

. J & duy d o 4 4
A1 pH vosensazaeihnun laninnauziloms a1 pH indegegs Nnaoig 7
9 ] l v
T A1 pH gaga A9 5.3 1INUTUA pH 920A0I0819ABIHBY JUDI01Y 35 TU NT2A 4.1 (MWA
£ g ] A 9 o = A (A
4¢) FUTUFIUTUNTEVIUMTYNUALADANADINUNIIANYIVOI Mutschler (2007) N1/5u1al

N3A (acidity) ﬂzqﬂmzﬂzﬁuﬂizmunﬁqn

A1 Wi (Electrical conductivity, EC) azfoudallsunalosauluasazare

Yy 9
o A

o J { o - ' a3

HIAUNNNANSIUDINA ﬁﬂ”l EC qqt’gﬂﬁwamq 79U sz 4.7 mS cm1 LS aAaNDYNITIALIY
A -1 ] ~ [ Y] Y] 1 9 a = [ ~

1199 1.7 mS cm IHGB’N%WQ’OWEJ 35U UAZINHITTAUADUUNAINIUDINIDIY 49 U (®mMn 4d)

1 d' =\ a a dgl a d‘ Y A
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Y
Ao lufAama (subtending leaf of fruit), P A® AUNA (pedicel) taz F Av iosuilden

YdWa (flesh)
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Max. Min. Avg. Max. Min.  Avg.
PPF (umolm”s™) 2,235 0 932* 1,820 0 737*
Air temperature (C) 35.8 243 28.9 34.9 252  29.0
VPD,_(kPa) 34 0.2 1.3 3.0 03 1.0
Air RH (%) 94 44 73 92 45 74
Y at 10 cm (kPa) -3 -6 -5 -5 -9 -7
Y at25cm (kPa) -5 -20 -14 -6 -21 -13
¥ at 75 cm (kPa) 0 0 0 0 0 0

* daytime average (IRW1ZFNTLAUIAN)
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Fruit age, Change in fruit diameter, cm % of initial Initial
days Time of the day, h Sum  fruit diameter fruit diameter, cm
0-8 8-15 15-24 0-24
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21 0.030 -0.080 0.060 0.010 0.270 3.69
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CO, N5 (A, pmolCO, m”s™) 80351718111 (E, mmolH,0 m”s™) fini1 Inavesiina

(g, mmolH,0 m”s ") gauNAING (T

(VPD

1 ] 1< Y
Na!,maz%wmqtﬂUﬂuazwaﬂu

fruit-air®

fruit?

Y
C) guuiNeINIA (T,,) H3IAIAIIN

Y 1
kPa) ANVITULA (PPF, pumol m’s") uazNuNAINg (surface area, cm’)

Surface
Time A E g, T, T PPF VPD, ... area
9.2 -0.51 2.5 78 38 37 1187 3.6
10.2 -1.63 33 72 40 39 1308 4.4
11.2 -0.83 34 73 42 40 1927 4.5
12.0 -090 2.8 72 43 39 808 3.8
13.2 -0.84 4.7 71 46 42 1593 6.3
F14 142 -0.21 4.0 78 43 41 1145 5.0
14.5 -1.31 2.6 64 39 38 549 4.0
15.3 262 24 75 36 35 488 3.2
16.4 -3.41 2.0 72 34 34 314 2.8
17.1 -4.36 1.8 73 30 30 110 1.5
18.0 -4.54 1.5 78 28 28 38 1.2
average -1.92 2.8 73 38 37 861 3.7 24.2
8.4 -0.44 2.7 80 34 33 825.5 2.9
9.0 -1.35 3.0 77 38 36 1201 3.0
10.3 -0.73 4.1 82 40 40 1430 4.4
11.2 -0.74 3.0 54 42 42 737 54
12.1 -099 25 55 42 39 1769 43
F21 133 -1.02 49 71 43 43 1651 6.6
14.3 -1.15 3.7 77 42 40 1107 4.7
15.4 262 24 81 35 34 320 2.6
16.4 -3.00 1.9 74 33 33 179 2.5
17.2 -4.55 1.9 79 30 29 104 1.6
18.1 -4.32 1.5 79 28 28 27 1.2
average -1.90 2.9 73 37 36 850 3.6 25.2
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Surface
Time A E g, T, Ti PPF VPD, . .. area
8.5 -1.61 0.8 25 38 36 853 2.9
9.6 -1.91 0.4 10 39 38 938 4.2
10.4 -2.46 0.8 19 44 39 1297 4.1
11.4 -1.79 0.5 11 42 39 1225 4.2
12.2 -1.97 0.7 16 41 39 1869 4.3
F28 134 -1.31 1.0 18 43 41 1728 5.4
14.4 -1.54 0.7 20 39 37 480 3.6
15.5 -2.35 0.3 11 35 34 367 3.0
16.6 -2.99 0.4 15 33 32 245 2.3
17.2 -3.47 0.6 33 30 29 102 1.6
18.2 -3.42 0.4 28 28 28 42 1.3
average -2.26 0.6 19 37 36 831 33 84.6
9.5 -1.83 1.0 25 35 34 1107 2.9
10.1 -1.37 0.9 24 34 33 1170 2.6
11.0 -0.72 0.7 26 35 34 1406 25
12.1 -0.87 0.8 22 39 37 1871 3.7
Fis 13.0 -0.34 1.0 28 38 37 1996 3.5
14.1 -0.54 1.7 33 40 40 1753 5.0
15.0 -0.51 0.9 26 36 36 1488 34
16.0 -0.69 0.7 19 36 36 1055 3.6
16.9 -0.85 0.5 25 30 29 408 1.5
18.1 -2.29 0.5 21 a)} 26 24 1.0
average -1.00 0.9 25 35 34 1228 3.0 69.5
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Surface
Time A E g, T, Ti PPF VPD, . .. area
9.6 -4.52 0.8 28 35 34 883 2.7
10.3 -4.69 0.7 25 36 35 883 2.7
11.2 -4.86 0.8 27 38 36 1352 2.9
12.2 -5.33 0.7 17 40 38 848 4.2
F42 13.2 -4.36 1.1 26 40 38 2021 3.9
14.3 -5.24 1.2 27 41 39 1908 4.0
15.3 -4.82 1.0 25 38 37 1201 3.9
16.2 -4.53 0.8 22 37 36 325 3.5
17.1 -3.18 0.5 28 30 30 198 1.6
18.2 -3.11 0.5 24 247 26 11 1.0
average -4.46 0.8 25 36 35 963 3.1 74.0
9.7 -3.81 0.6 20 35 34 950 2.8
10.2 -4.29 0.8 26 34 35 1040 3.0
10.2 -4.51 0.9 26 34 36 1040 33
11.1 -4.43 0.7 23 35 35 1312 2.8
12.1 -5.00 0.7 19 38 37 2187 34
F49 13.1 -4.86 0.8 21 38 38 2032 3.9
14.2 -5.25 1.7 27 40 38 1729 3.5
15.2 -4.78 1.5 21 42 37 1298 3.5
16.1 -4.52 0.8 19 38 37 880 4.2
17.0 -3.74 0.6 23 30 29 292 1.4
18.2 -2.73 0.5 23 26 26 5 1.0
average -4.36 0.9 22 35 34 1160 3.0 69.1
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Fruit age, Diurnal water outflow, g % of initial Initial
days Time of the day, h Sum fruit mass fruit mass, g

0-8 8-18 18-24 0-24
(est.) (actual) (est.)

14 0.62 4.19 0.23 5.04 18.3 27.5

21 0.68 4.40 0.04 5.12 16.3 31.5

28 0.91 2.96 0.14 4.01 5.5 73.1

35 0.64 3.59 0.17 4.40 6.1 72.6

42 0.69 3.49 0.22 4.40 6.1 73.3

49 0.33 3.86 0.20 4.39 6.2 71.2




47

Y
2.4 daswazlSuanih lvadhiuveswaluseuiu

[ cy 9 A ~ A d? 1 <3
’e)@liﬂﬁasumumnwaumamﬁ (MINN 11) INNVYUBDYNIIAUTILUUNTEHIN

= [ 1 9 d‘ 1 = oy 1 Q' dg’ d’
(surge) ﬂuuimuqqq&ﬂumam 7-8 U. YUENAULIIANTELIHYUN (VPDM) ADYPNWNFIIVULND

A a o ' g Y o oy 9 = v o A J o
LUV NAITNNITVINULAD aﬂ’ﬂ"lwaéllmumnWamzﬂumﬂumaaﬂﬁzmmﬁuﬂ RIZEN

Ivageqamnalunaoig 42 uogi 4 gh”

Aa 3} ~ 9 A 1< [ ' @
ﬂi:ummiaw"lwamwammjﬂmmﬂuwa@mmmamﬂwmmawﬂm
Y ] J ~ 1 [ A ] S Il A A
NUYINIAN uﬁmmiumsnm 9 TﬂﬂmNﬁJLl 3% AD BIN 0-8 U. WusenaraungnIn
4 ] I ] Y { )
mmﬂﬁmmfﬁuqq %39 8-18 U. L‘]J“L!Glf'Nﬂﬂ”I\‘]’JuﬁﬁﬁﬂTWﬂWﬂTﬁLLﬁlﬂiuuiﬂ UATHIY 18-24 U.
I ] < o 9 < 91 1 1 o
L']JLlGIf'NLEJL!Wa\‘]ﬁﬂW\l@1ﬂ1ﬁﬂﬂ18ﬂ?1ﬂllﬁﬂ§ulliﬂaQ mullmﬂuwaaﬂuiumqmq 14-28 U
= 2’ Y o 1 A 1 (Y v A (A 9
‘]J'ﬁﬂQ‘JJ‘l!”I"IfViaLGU”INa1]1ﬂ%ﬂl%u1u%3ﬂm@1ﬂﬁﬁﬂuﬂ1ﬂﬂ’ﬂﬂﬁN’Ju Ha®1y 28 U HU5uauan
Y o 1 ] v o A A I a gl A 9
NaGLﬂﬁLﬂfNﬂ“L!i%W’JN%’NﬂﬂN’JuﬂllﬂaNﬂLl Wasuantu 24 YU. ﬂimmum'lwamnwa
A A0 A dg, A A ~ A =\ ] I Aa g’ ~ 9
HEUDNANAUNNUUATNDEY ﬁmuﬂimmummqmmwaumq 359U Lﬂuﬂimmum"lwam
' o o QsJ‘ a I A a oy
FRNANIUTIUIUNN FIUNIHNAAaTY 12.8% ﬂleqmawaﬁmiu@l’u ﬂiﬂJWﬂJUWVLWaL“ﬁIWWﬁ

A A o A A A
Nglmﬂlﬂﬁﬁﬂa%ﬁa@@nq@ﬂlﬂ!gﬂwauﬂ'lqu']ﬂﬂq@



VPDair, kPa
Peduncle sap flow, g ht

—-
!

Peduncle sap flow, g h™*

.
|

w
Il

Peduncle sap flow, g h™
N
}
|
|
|
|
|
|
|
I
S
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
N
VPDair, kPa
Peduncle sap flow, g h !

w
1
Peduncle sap flow, g ht

Peduncle sap flow, g h™
N
1

.
!

o
-

0 3 6 9 12 15 18 21 24
Time of the day, h Time of the day, h

4 @ 1 @ 1 1 I @
cﬂTlNﬁ 11 ﬂmﬂwam’ﬁﬁ'm%ﬂwams%mﬁimamummNamq@m@] upaznmunsianu
] "o 1 :’ 4 3 o a
AsHAanNU Llﬁﬂ\?ﬂﬂﬂﬂﬂﬂﬂnlﬁ\‘lﬁ\iiglfl’iﬁlu'l (VPDair) Lﬁ@tﬂui%ﬂﬂéﬁ\iﬂﬂﬂlﬂﬂﬁﬂ'lw
¥ A A Y v ST v A
ANUUIVDIDINIA (F AD WA, 14-49 AB mqwmﬂmu NN a-c HJ‘L!GU'E'JHQ'JNVI 17

a A < Y o A @
AINIAY LT NINN d—fnJuGUfJiJ"a’JuVl 14 DUYIYU 2552)

48

VPDair, kPa

VPDeair, kPa

VPDeair, kPa



49

3 A g‘ 1 [ ) I
M99 9 Yswanhsn madhiuiumavz@omealusou 24 ¥ Ty euiludosazvod

UIAHATATUAY (initial fruit mass)

Fruit age, Diurnal water inflow in peduncle, g % of initial Initial
days Time of the day, h Sum fruit mass fruit mass, g
0-8 8-18 18-24 0-24
14 1.27 091 0 2.18 8.6 25.1
21 1.84 0.08 0.28 2.20 6.3 35.1
28 2.18 2.66 0.50 5.34 9.6 55.9
35 1.26 6.51 0 7.77 12.8 60.8
42 2.94 1.74 0 4.68 53 87.9
49 0.97 0.37 0 1.34 1.8 74.6
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Diurnal change in water content,
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