=S =\ d A v o (Y]
WNANIIAIUAHIININY AN uazamiuuwm‘luuumﬂzﬂm

Y Y Y
MalaamnaNuTias

v o d =
1!13’61’13‘].]’31!36]14 Ii’)iﬂﬁ'ﬂ

a a A < [ a v A
Inensinus Hifluaiuntisvesmsanmnmuvangasya Inenmansummiudio
a =) d
MVIBINTAANS
umInenagmalulaggsuns

Umsanwn 2561



BIOCHEMICAL RESPONSES AND PHYTOHORMONE

OF CASSAVA UNDER DROUGHT STRESS

Pawanrat Ogaddee

A Thesis Submitted in Partial Fulfillment of the Requirements for the
Degree of Master of Science Program in Crop Science
Suranaree University of Technology

Academic Year 2018



= = d =) W o [
HNAN1INBUVAHBINN N IUAN uazaaﬂuuwﬂuuumﬂzﬁm

v 4 v
maldamnanuuianas

v
a a

a o =) ~ waq Y o d @ A d U &
Nﬂ?iﬂﬂTﬁUlﬂﬂIﬂIﬁU’Qiuﬁ Buﬁﬂ‘lﬂ n'mmuwuﬁﬂuumﬂumuﬂuwmmsﬁnm

munangaIlgunude

AUZNITUMIABUINGITNUS

Q\//(/ rif»mﬁ/

a Jd @ [ 4
(7. 95.2J8zA1 oRaN AUAEIHEA)

YsLHIUNTIUMS

C Lo

(WA, 93. T3gns  1ha ne)

e a a o,
AIIUNIT (91919 EJVI‘LI%Z AEINYIUNUT)

¥ 2

(wel. 93, 3ANS we¥lnn)

NITUMI

igH-Q_ e

v a an & °
(7. 93.dud  ududd) (7. A5.1Ue 1ABB139)

sosinsudthedmmsuazwannaudiumna  asuddnindrmalulasmsinuas



Yl Tonad : wansaeuaueIneduall uazees lnunsluiudlenas
Meldaninauuiauds (BIOCHEMICAL RESPONSES AND PHYTOHORMONE
OF CASSAVA UNDER DROUGHT STRESS) 01913601/3n¥1 : faemaniingd

= a 9
A3.53gND Lﬂﬂ”h/lfl, 65 .

]
v A

Y Y Y o o w ] ) v o 1 1
anuuiaauudeiinandiagvesnsigniudilenaanilan aawansznuae

Y
Harda MIIay I NTEUIUMINNETIIN tazasyualvesiud 1l vay :1eau7doll

S o

S A = A A = = 4 =
ll"mﬂﬂiZﬁQﬂLWfJﬁﬂ}J1ﬂﬁhlﬂﬂ1§ﬁﬁl‘ﬂ’ﬁ‘u’ﬂQTIWQE‘T?TJ‘VIEH q1T¥IUAY LL@&EI’E]?INL!‘WGHGUE]\‘I

Q

Y
uﬁ1ﬂ3ﬂﬁﬂﬂ1ﬂiﬁﬁﬂﬂ‘luﬁﬂ!Lﬁ}\‘i ANUAUNTNAADULUY 3x5 factorial in RCB 914U 4 1 Tag

9

] o @ a a 9 A ) Y o A
gniudilgnasludanaraanuuia 200 ans neldaannlsasou Mrualnilady A Ao

IR

Y 9 %

v o 4 4 Y Y
Tudlevaesdiuan 5 Wug Ao 520049 52809 90 INBATAEAT 50 BV 80 LAz U
o 9 [ = 1% 9 % = ] I [ A 9 %7’ ~ [
myrualiilade B Ao seaums i Gauteeoniu 3 32A1 Ao M3 IMIINIZAUANUA U

3 7 ¥ A .
(field capacity; FC) 2/3 taz 1/3 ve3nudluise Texivo s luau (avialable water; AW)
o <3 a a a 4 Aas o ' 4
mmsinudeya mskaansaued ledn mikaaeges luwenau waziuiuluiiuie 1,2 uag
% o % % A @ o o A [ o < 9 g A
3 dlaminaatinieiudlzaieiy 2 eunasilgn Mmsnuveya aorusveai luluiy

=Y a 4 9 a =3 4
Ysurmaas Tsflad anududvesludie SCMR anugeau nazdSmaasTnsauy e

o

fudnlenaieny 3, 4 uaz 5 @ounasilgn nnmsanyIMuNTUdznalimsaouduene
[ Y % d' v o d’ A (% o o [ d' Yo g 1Y
szaums Imiiuanaenu o1y 5 weunaslgn dudilznainlasuiluszdu 13 Aw

F4
°

= A 9 d' d' ~ (% Yo % [
tanuzvenuihluluiivasasivefga wewSouieunums 1asuin luszau 2/3 AW ag FC

q
A A 2

= Y [ dy a A o A A A
FIADAAADINUAITUFUAUNAAAN ‘wu‘ﬁ‘wnﬁmuzmmuﬂuiuwwuquﬂ o 55899 9

q

[

A A o = 9 A g J A = a a o o A
mmmﬂmwmﬂuwm qUY LAagNHINKINAD L 3JﬂTiWﬁ@]ﬂiﬂllﬂﬂl’l“]ﬁ]ﬂﬂiuhuﬁ1ﬂ$°ﬁﬁﬂﬂ
v 3 @ A A = o 93 A [ v dAa
185 luszay 173 AW unniigaieuSeuisunumsTiifszay 2/3 AW uaz FC Wugail
= ' o ¢ o oAy ¢ = a
UINNFATIN 2 dUariviaseall A HIeua 80 LLAgINYATAITAT 50 i]1ﬂﬂ1'§ﬁﬂ“]9ﬂﬂ‘ill1ﬂ!
J A o 9y a 1 A o an 1 @ ) v Ay Yo 3 @
Elf)iTiJuﬂ%WiW!ﬂﬂﬂWi‘i’Nﬂl@\ﬂUﬂ@ aaﬂuumﬂau NWUIN numﬂwaw"lmuuﬂmmu

= a 4 an ~ A = [ 9 %} %
1/3 AW Umswangos luuenaumnigadenssuneununis I luseay 2/3 AW tag FC

o JaA

) a % an ~ 1 o ¢ o 3 A 7
WU‘E‘VINLLU'JTUNﬂ?iwaﬁé’lﬂiiﬂumﬂﬁuﬂﬂﬂﬂq@“If’N 3 ﬁﬂﬂTﬁﬁaiﬂﬂuW 19 INYATAITNT 50

Q

Y = Y v o ' o ) v Ay Yo 3 [ =
HIUIN UATTEYDN 90 ﬁ'ﬂﬂﬂﬁ’f]\?ﬂﬂﬂ'luquslﬂij\i"llﬂﬁNuﬁ']ﬂﬁﬂa\‘]‘ﬂllﬂiﬂu']cluﬁ$ﬂﬂ 1/3 AW U

o 1 A A )=} o Y H o v JdAA o
v luranangaienfseumeunums Iniluseay 2/3 AW ag FC Wugnuauiu

o ¢

. v ] o a = ]
lusrsminiiga o1y 5 1wounaslgn Ao Wugszeos 90 uazdunil Usuiuaae Tslaailu

q

@ Ao & 1 [ J Y 9 A @ o v Ay Yo 1
i\‘]ﬂ'NlQ“VIﬁ]'HJJuﬂ’E]ﬂi%‘U'Jl.lﬂ'13ﬁ\‘llﬂ‘ﬂgWﬂ’JfJLL?Nﬁﬂa\iuﬂﬂﬂq@iuhuﬁ']ﬂ%ﬁﬁﬂﬂulﬂiﬂu']

[ A =1 [ Blg [ v JAA A = 4
lusgav 13 AW Wemeununs 1 lusead 2/3 AW uag FC wugnuilsuianae lsWaasiw

E]



Q U

A A A o A o Y ' Yo daa Y a
ll'lﬂ‘ﬂf,:fﬂ Nnov1Yy S Lﬂ@uﬂﬁﬁﬂaﬂ ﬂ’a‘wu‘qmam 80 LALILYDI 9 ﬁQWﬁGh’T 'L!‘Ij ﬂ']ﬂ')']illsllllﬁsl‘ﬂ
A

=
y

~ Y A A a = %} o Y v o o A Yo go}
WINNFA AD WIYUN 80 LASTTYDI 9 LUDWHINATNIICIATYAIINUN ‘VI”IGlTT‘JJUﬁWﬂgTT'dQVIllﬂTUHT
9

Tuszau 173 AW Imaeaadsuiaas Insauunniiudileudan lasuinluszau 2/3 AW

=1

o daa a =) = ~ A [ A o J
iag FC TﬂﬂwuﬁwuﬂwsNamﬂimmmﬂwmuuquﬂ 9018 5 wounaslan ADNURITUD

Q Y

9
o

90 uazszued 9 AumdsANNgIAuvauiudlzuasnlasmiluszay 1/3 Aw Tanfesigea

=1

d' = Y 9)% [ [ o’d’d 1 dl Y 9 d' {
LN@!‘]EEJ‘]JWI?J‘LIﬂ‘]Jﬂ”IS“quﬂuigﬂ‘].l 2/3 AW uag FC Tﬂﬂwu‘gmmmaﬂmmqmuuaﬂmqﬂ N
A [ A v J Y )=} = ' [ v J v o
91g 5 mauwaqﬂgﬂ ADNUGITYDI 90 LUASTHIUIN INMTANHIATTHAUNUTISHINANYUL

' ) o o o T o { o v o Jo 1A
AN 9 ﬂl@ﬁﬂuﬁ’]ﬂzﬁﬁq S WUE WUMN ﬁﬂymgﬁﬁi’lﬁ]jﬂﬁﬁﬁﬁuwu‘ﬁﬂuiﬂmﬂwwgﬂfl’]\?fl\‘lﬂ’]fﬂé]j

'
1 S v

ANMNANUURURINTULTY LATEAUANNFNNUTIZUANANAUTUBIA UL RTTZAUAL

U Q

De

D

9 Y Y A 1 o o g’/ [ @ 1 1 Y @ 1 dy
ATUNTUANUUTILAINUA DA NN U muuaﬂymzmﬂanmammmiagmﬂumuwms

o ]

Aadeniufiudlzvdmuudald

- - - oo 4
M una Tu lasnmswaane auile¥orninm  JsuSen Jomed

Unsdinm 2561 mﬂﬁa%ammiﬁﬁﬂ?ﬂmg’;:—-
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CASSAVA/BIOCHEMICAL RESPONSES/PHYTOHORMONE/

DROUGHT STRESS

Drought is a major production constraint of cassava worldwide, affecting tuber
yield, growth, physiological and biochemical changes. The objective of this study was
to evaluate the chemo-physiological responses of cassava under water stress
conditions. The experiment was arranged in 3x5 factorial in RCBD with 4 replications
in 200-liter plastic pots under greenhouse conditions. Five cassava varieties including
Rayong 9, Rayong 90, Kasetsart 50, Huay Bong 80 and Hanatee were assigned as
factor A. Three different water levels [field capacity (FC), 2/3 available water (AW)
and 1/3 AW] were arranged as factor B. The physiological biochemical and
phytohormones responses to drought were monitored. Relative water content,
chlorophyll density, SPAD chlorophyll meter reading, plant height and proline content
were determined at 3, 4 and 5 months after planting. Abscisic acid synthesis, ethylene
synthesis and leaf retention, were determined at 1, 2 and 3 weeks after withholding
water. The result revealed that RWC decreased significantly under water deficit at 5
months after planting, RWC under 1/3 AW conditions had the lowest followed by 2/3
AW and FC conditions related to the decreased soil moisture content. Rayong 9 had
the highest in RWC with thicker leaves, darker color with wax coating. ABA synthesis
increased significantly under water deficit. ABA under 1/3 AW conditions had the

highest followed by 2/3 AW and FC, Huay Bong 80 and Kasetsart 50 was the highest



at 2 weeks after withholding water. Ethylene synthesis increased significantly
difference under water deficit. Ethylene synthesis under 1/3 AW conditions had the
highest followed by 2/3 AW and FC conditions, Kasetsart 50, Hanatee and Rayong 9
had the hightest at 3 weeks after withholding water. Related to the leaf retention
increased significantly under water deficit, 1/3 AW conditions had the highest
followed by 2/3 AW and FC conditions, Rayong 90 and Hanatee had the highest leaf
retention at 5 months after planting. Chlorophyll is vital for photosynthesis, the result
revealed that chlorophyll density had the lowest under 1/3 AW conditions followed by
2/3 AW and FC conditions, Hanatee and Rayong 9 had the highest chlorophyll density
at 5 months after planting, lead to the highest SCMR. When under water stress, proline
content had increased followed by 2/3 AW and FC conditions, Rayong 90 and Rayong
9 had the highest proline content at 5 months after planting. Plant height under 1/3 AW
conditions had the lowest followed by 2/3 AW and FC conditions, Rayong 90 and
Hanatee had the lowest in plant height at 5 months after planting. Correlations between
the studied traits were found, especially under severe drought conditions depending on
the drought resistant level of each variety revealed that all measured traits could be

used as criteria in breeding programs to improve drought tolerance in cassava.
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Class Dicotyledonae
Order Geraniales
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NNIZoZMTTYAUTAYDINY AINANTZNUADNITZUIUNITAN 9 LFU N1TAADATING
a a [ <Y I 9 =< 1 = a A
WAL e NIZUIUMITTUATIZHAWUE 1T UAY FI92AINADINITAADIVDIHANTA HTD N1

A Y ' [ Y o A a =
ANYVDILBAANY (ﬂaﬁ/\ﬁ UNILNU LAZIAUT WAUINA, 2549) Iﬂfﬂfl')llﬂ WWOINATNITIATIAIN

A Y

¥ v A o . o aan @ @ { @ 4
W1 Nvezaseasuiaoy ladan led (Malondialdehyde; MDA) ‘mﬂgﬂimﬂﬂwuﬁwmwaa

v
a o

a g Jd o Y v o 4 [
\Hﬂﬂmii%llﬂaﬂlﬂﬁﬂlaﬂiﬂiulaﬁ (W’]GI,‘HE]G]ﬁ1ﬂ15ﬁ\11ﬂ31$1’iﬁ}’gﬂlla\1aﬂaq g aINanNIENY

a 4

@ @ = o = J Aana A A v Aa [ 4
Qﬂ’lﬁiﬂ‘]&l’lig@Uﬂaaiiwaauagllﬂiicﬂu@ﬂ@ (FIINT ﬁiﬂﬂlim’gmﬂfﬂ Hagsgon1 suIINY,

g 9

=
2
=
9
{ A 4 a 4 a a 4 1
2560) asadndey lsne BasizivdSuanas 1sfad 18un acetone, methanol HALN,N-
. . A A Aq ya I A = X axa 13
dimethylformamide (DMF) 1n304U0N 1FUAIIZTiND spectrophotometer ®AUUIITNTTINITOIN
anuaudvesly vazluvhatedivie 19 SPAD chlorophyll meter reading (SCMR) (@11
IUNT azAe, 2557, Jangpromma et al., 2010)
d d
2.7.2 MsazanasealuINImANNUAIazIs Ny
A =~ ~ ) s A 1y
NBILUNITADUAUDIANNATEALIAENTAZANAIT00d 13 INTALNUA (W51
[ a L 9}’0 [ [ a o % [ U aa
usaguoaa Iuanmeluraslidgl msiaussauseda luan 11 la lagnitan eoa Tuuaan
. 3 [ Y 9 a ~ a P ] 4
(osmolality) (I U3 IAANMTNTUYDIAITDUNTS HazoluNIeNazaI80g luwad (Alves,
= A ,&f < a a R A A 9 ,&f A o
2002) Msazauas InsawnuIy unsaezd TUsHanINNsaF 19V UL BN ST -
1Y) Aa A oA 1 9 = g A tg a = y
Auoead luanieNyognielaaniizasenaintl msmuynvyealsuaas Insauausely
I [ ] dal 9 = a [] 9
Wuanyazuarnsnuudslunyvialesta (Kadam ef al., 2017; Nazar et al., 2015) 1954 917 (Zu
et al., 2017) aU (Corcuera et al., 2012) gazyudlevias (Sundaresan and Sudhakaran, 1995)
A P Aa 2 A o A Yy ¥ 6 o ¥ A A dq v
111949910805 TN UNAAVUNITADUAUDIVDINTIALANM WD LU UM A1 1AT9i BN 1F 1UT
=< 9 = =Y o A A Aa Y o o Ao o Yy
as1vvveaesinnu 1 taglinnudumzmizas insesiontonldinges luundiny laun

gas chromatography (GC) (Fiserova et al., 2008) 48¢ liquid chromatography-mass spectrometry
(LC-MC) (Arango et al., 2010)
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At uIdY

A A IS = 4 o U Y
N1FIADUAHDINIIAIFINGT TIUAN !!ﬁ%ﬁﬂiiﬂﬂﬂlﬂﬁﬁ]ﬂzﬂﬂﬁ msﬂﬂamw

4 4 A
mmamaamﬂﬂsmau
ANUAUNITNAND LY 3x5 factorial in randomized complet block (RCB) IUIU 4 %1

o v A I [ Eo’ @ ’é { { [
mvualidaden 1 iduszaumsliing 3 szau Ao msliihnanuiuszauanugauy (field

'
o A

o < 7 ¥ a .
capacity) M3 W1N5zAD 2/3 waz1/3 vaaanuiluise Teyiveai luauy (available water) 1

e

g o Y [ d‘ < @ o v o o o A [ L4
szuvivea Myrualitaten 2 Whdudi)erasdiuau 5 4ug Ao WHE 32009 9 52899 90

E]

Y = ! @ 9 v ' Y Y J 1 o
HAagIUIN (ﬂ’quuumﬂwaﬂuﬂuum) HIYUY 80 LaTINHATAITAT 50 (ﬂﬁ]iJ“Wl!lj

@ ) @ Y @ o @ 4 (% a Y '
Nuﬁ’]ﬂzﬁaﬁcﬂullﬁ\i) TﬂﬂﬂgﬂuumﬂZWmﬂizﬂNaz 1au TunanarganvuIadurIu

a2 3 o

o a a a ]
AUINAIY 50 IHUAINAT AVUEFI 70 1FUAINAT VITYAUUINID 200 1 Taniy Ugnarelu
4 a @
Tsasourhivuiimeaomaluladgsuis
o o v o A g A 1+ ~ [ [ o 9)90}
naatlgnmaadsiyalole laijogas 15-15-15 Ne1g 30 Junasllgn Araunis v
Y = .

v @ o { a < § a
1891ngAT ET crop = ETo x Ke 32/ UMTIAANUFUAUA07D gravimetric Tagtduanusuay

@ s A 3 o ) o A A nm ¥ [ dy a A
nﬂﬁﬂﬂ'lﬁ Lﬁﬂﬁ@un\luﬁ1ﬂgﬁa\1m’fﬂﬂq ) Lﬂﬂuslcﬁvlﬂﬁgﬂﬂﬂj'lu“ﬁuﬂuﬂ 2/3 AW uag 1/3 AW

9 1
=

9 v
AuAAL ﬂWﬂuuiﬁﬁWﬁWﬂJi%ﬂ‘U“VIﬂﬂ’iuﬂul’alﬁa@ﬂﬂf’N‘ﬁﬁWﬂﬁﬂ@ﬁ@\i

=
3.1 YuNANaNMINAaed

3.1 1 Yoyathormanazauiu

< 9 a Bo} %‘ = a o = =

nudeyadiumiinssve uaziduvesaaIiema unInedema luladggsus
A Y 1 = 3 9 X a o A 1Y =
INOAUIUNIANUABINITUIVEINY HazNUTBYAANUTUALNYN ) 10 TUNTZAVANVAN 0-30

a

yaA & a . o 1< o ] a 1 +
Lﬁuuﬂmﬂﬂﬂﬂﬂl%mﬂUﬂuwNﬂizU@ﬂ (soil core sample) ﬂmmmﬂumﬂmmuﬁlﬁﬂisﬂm
a A o Y 9 A a N @ S + 9 o
2LANIUIN UUVINDUNYUNHY 105°C LU 24 GIf’JIlN ‘i]'lﬂuu!@']ﬂﬁzﬂ@\iﬂﬂﬂfﬂWﬂﬂ@U BN
1 @ o o J 3 J ¥ a o A, a 4
HIMUNUNDU uazmuammLﬂ@iL%ummm%uﬂu Tﬂﬂmummmﬁmm AN ITTUNY

(2545) UEAAIGATAIL

c&l a %’ v A 1 [ % v Aa [ % [
ANUFUAU (%) = (UWIHUDNAUNDUDY (NTU) — UINUNAUHAIDU (NTU)) X 100

¥ a 1 3
HINUNAUNDUDU (NTN)
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Y o 3 'o o [ 3}1 o I o 3
M99 2 Mvuams Idiundudlsnaans 5 wuglu 3 szauii

sy AN (Yovol) Banasi (L)
FC 28.06 5.48
2/3 AW 22.45 3.43
1/3 AW 16.84 2.25

3.1.2 amuzvaarinluluny (relative water content; RWC)
o ¥ A I @ [l ~ @ ~ ' 3 A ]
Taaaruzveain lulunylaanualeeralun 3 duvineea (ununvero@un) Tuas
a o 0'1 %’ Y SJJ o 1 %’
1381 10.00-12.00 W11 ¥ lumwaivinaa (fresh weight) 9101w lduyluidsieein
< 4 o ¥ g A ¥ ¢ 3 o ,
looou (DI water) Wu 4 $2 Tuaiie 1 lu Tasuiiudui amiudaimiinluma (turgid weight)
$ =) Q‘/ 4 o o Q'J 90’ %
udnh ldeunguungil 65°C w48 ¥ Tua ieasuimua wgFaiminur (dry weight)

v = 9 A ) v A A @ o an
UWﬂﬂlﬂiJ“aluaiJua'lﬂgﬂaﬂﬂJ@']q 3, 4 1ags L@]QUWﬁQﬂQﬂ Iﬂﬂﬂ’lu’)m@’lu?ﬁﬂ]ﬂﬂﬂ%ﬂ’]%}%

Y
AYUNA UAZAUL (2558) HAAIGATAIN

Y 9
RWC = (W niinae - 1iniinusie) X 100

% 1 %’ 9]
ANMTa -

3.1.3 PSnansauevlasdn (abscisic acid synthesis)
< @ 1 ~A o s 3 @ Y . . . Y =~
Lﬂ‘U@]'J?JEJ']\‘]Gl‘UVI 4-5 HUINYDA BIUIKUN 0.3 g. UAAIY liquid nitrogen 611’1'@8!@3]@
[ v 9
LA 80% ethanol 1A% 1% acetic acid 550 plUNM 4°C WK 24 T30 91AUUY 1Y centrifuge
A o Y = Yy 9 49! y A . A a
12,000 rpm UIU 5 UIN 1’]111’?@'13%?1'3111!,51]%511LlllWﬂ‘lJ“LlTﬂfJﬂ'lﬁﬂlGD'LﬂiﬁN vacuum-dried nguUny
v
2 ¥ Aa d A
35°CHIU 10 LlTﬁ 1N 20% methanol, 1% acetic acid 100 ul %Tﬂuu'JLﬂiT%W‘iJiiﬂﬂ!ﬂﬁﬂu’ﬂU]l‘ﬂf
a L= d' [ 4 [ go} d‘ v o [ = = [ 9 d‘
WO UUNONAN 1, 2 Lag 3 ﬁﬂﬂ']ﬁﬁﬁ\i\?ﬂlﬂ LiJ@iJUﬁTﬂgﬁﬁﬁiJGTQ 2 mauwmﬂgﬂ Tﬂﬂﬂlﬂﬂﬂﬁ’ﬂﬁ
' < a o 1
LINEIT081959AL37 (liquid chromatography—mass spectrometry) (U3H% Agilent technologies §1
1% s o a £ a o .
6490 Triple Quad LC/MS) aeauydnldlunisiil¥iasusans Ae C18 (USHN Agilent

[

. S ¥ A an ;'
technologies) YUADUNITENAUATOININITUDY Xu et al. (n.d.) AU



d' ] 2 A v A A
M3 3 VUABUNMTAIANUATDN ADANT 11aY mode ﬂi‘]ﬂﬂlﬂiﬂ\? LC-MS

LC configuration #a% condition

column Agilent C18 4.6 x 100 mm., 5.0 pm
injection volume 5 pl.
mobile phase A) 0.05% formic acid

B) 100% acetonitrile

gradien 0.2 ml/min

MS cofiguration ¢ conditions

ionization mode negative ionization

scaning mode multiple reaction monitoring (MRM)
dry gas temperature 200°C

dry gas flow rate 14 L/min

sheat gas flow rate 11 L/min

@519 4 AT optimizer

precursor (m/z) fragmentor (V) product Ion (m/z) CE (V) abundance
263.31 380 153 10 63500
263.31 380 204.1 10 32778
263.31 380 219.1 10 78604
263.31 380 219.1 10 79919
Trua SCAN

hip sample 5 pl., wash vial : 50:50 methanol:acetonitrile (v/v), start mass : 100-700

cell voltage : 5, post time 3 m‘ﬁ, stop time 25 W



319N 5 the gradient elution profile

18

1321 (min) a1Iazay A (%) a13aza1®e B (%) flow rate (ml./min)
0 95 5 0.2
2 95 5 0.2
12 20 80 0.2
18 20 80 0.2
18.1 95 5 0.2
24 95 5 0.2

3.1.4 M3nangasluneNau (ethylene synthesis)

< @ ] A 1 < {
LﬂUG]’]’E]fJ"I\‘]iUTILLWﬂJEJ"IﬂmiJ

? @ Y ' Aa a a
intnaa uar ldlurasanaasanigneatlaiin

= a P < VA Ay g o Y o Y
T]T]i?ﬂﬂill']ﬁiﬂuuu@u Lﬂu”lmqmwguwmgﬂunm 29U i]'lﬂuu@@ﬂ'lclfﬂ'lﬂeluﬂ')ﬂﬂigﬂﬂﬂ

(- - & @ 4
Aaenfitlugyyinaliuies 1 ml udrRaAses gas chromatography 1ae noauil Nlduay

.. [ A =1 A @ Jd o ¥ A o o v
run conditions auaasluaisian 34 UUnNnpan 1,2 uas 3 diainaveai Wedud1devag

019 2 Rounagn

@1319% 6 run condition 1AYIATD gas chromatography

run conditions

column
column temp
sample
detector

carrier

5'x 1/8" ss packed with hayesept
80-90°c

1 ml.

att x 216, 180°c

Helium, 30 cc/min

11: Valco Instruments Company Inc. (n.d.)

¥

A Aq 9

o a 4 an ~ o { a
MuIuMINangos luuenau lasffeumneunununldnsivvesenauuiasgiu

Y
AIBUD Hardy er al. (1973) Haaagasaail
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(% a o a
DAIINITHANTDS LuUBNAY = 10'’XBXV

2000 X Std. X A X 22.4

4

A A A Y A % ]
We B = nunlans s anyaoea
=Y { <3 @ [
\Y% = 5uasveamyuzn1H0ua10619 (ml.)
dy Aq Y A 4 an
Std. = wunlansinaevesgos luuenauuInIgIu
~ Aa J © As o
A = nam g lumsiardunaozsnay (32 1u9)

3.1.5 31ulusig (leaf retention)

S 9 o J v o ' o ¥ o s A
mumaylamu’Jusl,m’sﬂuﬂizmq T@ﬂuummuclmawmmm 1,2 18% 3 t’fﬂﬂ?'ﬂ V)3

[

udlenaalions 2 weunaala

£l U

d

3.1.6 YSunamaelsilaa (chlorophyll density)

[ a = o < @ 1 o [l H H [ < 1

Jalsuanae IsWaa lastnualearaludiuruan 4-5 unupvera@ui) izl

I g { a 3’.1 1
19 ur9nan 1A HNUN 1 a1 1UFUAINAT 928 cork  borer 101U ldadluraoanaang
A A J o < { 1
1AL N,N dimethylformamide (DMF) 3000 pl. Uailnnaassdronszarwosd 1 lunungus
v Y 1 [
4°C w24 1 Tug MIniuhensaza1e 19 IAAgANA LA (absorbance, A) ATNEIINAY 647
. ) 3 .

182664 AIATDY spectrophotometer 1Al 15aza19 DMF 111 blank 1uiindoyaiile
v o v A A [ o a a o Aax a
Vudlzvidaliony 3, 4 uag 5 wounasilgn lasAmurailsanas Tsflaa auIsves gau

Y
IUTT UazAME (2557) Iﬂﬂuﬁﬂﬁg@iﬂﬁu

chlorophylla = 12A,,-3.11 A,
chlorophyllb = = 20.78 A,,,—4.88 A,
total chl = chla+chlb

3.1.7 ANINEIUAY SPAD chlorophyll meter reading (SCMR)
JuiinA1 SCMR luaia3a1 10.00-12.00 11701 Taeld chlorophyll meter SPAD-502
V=1

H Y H 1
plus guialudumish 4-5 uineea 3 aswdmaumas Tuiindeyailoiudilzndiliony

3, 4 uag 5 Wounalgn
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3.1.8 YSuaanslnsau (proline content)

% a = -] 3 ) d‘ %

JadSualnsaulastiialed1aluf 4-5 HuINeea (Turyagyenda et al., 2013)
Javsuaas Insau muITN3vea Bates ef al., 1973 Taguad10e191y 0.5 N5 A28 liquid
nitrogen 1A% 3% (W/V) sulfosalicylic acid 5 ml. n584A18n5zAIBATRALES | Tilaansazate
714 1 ml. 1 extraction buffer 2 ml. (ninhydrin 1.25 g, acetic acid 30 ml. {48 6M phosphoric

) A a o 3 A 4 v & o Y
acid 20 ml. aza1efgungil 80°C aunszNIMsazameiluiiomedrnunuiny 139 4:C nag

aoaldmelu 24 ¥ Tu9) i ldugluseniuguguugin 100°C w1 92 Tus ngalfnsenlu

U

9 9
= Y way

Bo} I a [ a Y 3’,
NIZULUNTU 1AV toluene 2 ml. VeI 15-20 IT mTuasne 13 1duendu gaasazate
A Y] A o ~ 4 9 4
UTIUATUUUIMUDAIVOA toluene TAAIRANAUUTINAIINGIIAAY 520 nm AIYIATOI
a3 o 4
spectrophotometer 14 toluene (3/14 blank (Riahi and Ehsanpour, 2013; UNITTU NMUYIUUN, 2558)

L=}

9 A o o o A A [
uumﬂmeyamanumﬂwammq 3,410% 5 Lﬂ@u‘ﬁﬁﬂﬂgﬂ

furarilsuaInsan Tashainla deununsvnesgiuTnsau
y=0.0577x — 0.0017

o Y A ! A A = =
Tagmviuali x Ao AINITAANAULEAI (M) LIAT y AD Usua Insau (ng)

3.1.9 ANGIAY (plant height)
< £ Y v Aa A = v K2 9 A o o =
NUVOYANNNGIAUIINIZAUAIAUIUDIERA Tagifunnipyaiieiudilevdileny 3,
=) (%
4 ez 5 pouralgn
d
3.1.10 IR 1HAMNIA0A
a 4 9 ~ ' 1 A
AT NN)T50ve YA (ANOVA) tazifSeuneunuuana1auedanay
JCYRE: Tukey’s HSD (honestly significant difference) Aseauan¥eiu 95% Tagld lusunsy

Statistic 8



UNM 4

wanmInnaoatazenNisana

U a \ o \ d’ &’ a
4.1 qmamummmﬂunauﬂ1mamamamzmmnammwmﬂumzmeﬂgn
= 9y %’ [ 1 1 a ~ Y o = A A 1
NNMTANEINAVDINTT I U IUTZATA9 I WUMNM AunlgimnisAnyINneANTIU
<3 f A [ 301
dunsreanuarnsolumsmnuanuduiszaunnugauiy (FC) anua1salunisguiin
A g Jou A dy A A a 1" o
nuise Tosinuny (AWO) LHAagANUTUNYALHINTIT (PWP) 41NNy 28.06, 16.84 L1ag
d' g a d‘ Y sol 1

11.22% swaey sananaluaini 7 nmanudeyannuiuauiiszdunis i Fc 59 1,
goa 4 PN 2
2ua¢ 3 ﬁﬂﬂTﬁﬁﬁQﬁﬂUW yalnay ﬁf] 25.54, 24.65 uag 25.69% mm%uﬂummmwﬂﬁ’m

2/3 AW 24 1, 2 ag 3 d1lainaaantin B 1unae Ao 22.03, 20.65 1AL 24.43% AUEIAD HAY

H
I [

¥ a g (] [ o @ Bo} [ H
ANVFUAUNTZAUMI TN 1/3 AW 324 1, 2 tag 3 dilanindaaaiil Iaunas Ao 18.73, 18.88
o w < ¥ Aa 1 [ gc{
1Az 15.00% MUdIay 1INMINUTeYaANNILAUNTZAUNS 11111 FC aaoa 3,4 18z 5 Ao
A ! a & o H
wastlgn UAunde Av 23.87,27.58 1Az 26.10% ANUFUALNTEAUMS TH1N 2/3 AW Aasa 3, 4
A (% s 1 d‘ A o w til a d' 1%
wag 5 1hounadlgn UANNGY N0 24.43, 24.19 UAY 24.52% MINAIAY HATANUFUAUNTZAY
¥ =S 1 {
M3liin 13 AW aaea 3, 4 uay SiAeundsllgn Aumde Av 21.57, 18.65 uag 15.92%

AUAIAY AUFATUAITIN 8 LATAINN 2

= waa . A
319N 7 ﬂmﬁuﬂ@]ﬂuﬂﬂiiﬂiuﬂi%ﬂNﬂgﬂ

5190 1M3IUAY AMANTAMIMMN
OM (%) Exch.P Exch.K textures FC AWC PWP
(ppm) (ppm) (% vol.) (% vol.) (% vol.)
1.20 30 106 3munIy 28.06 16.84 11.22
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d' ' d' dy a
MINEN 8 AURAIANNTUAU (%) Gluﬂi%ﬂNﬂQﬂ

A & a
AURAYANUTUAU (%)

i&’ﬁj‘UﬁH 1oy 21@eu 3 theu 1 e 2 Fans 3 dlasi 4 150U 5 1AM
wiaaatih WAt wiaath

FC’ 26.59 25.45 23.69 25.54 24.65 25.69 27.58 26.10

2/3 AW 25.09 24.55 24.43 22.03 20.65 24.43 24.19 24.52

1/3 AW 25.70 24.96 21.57 1873 18.88 15.00 21.57 15.92

1/FC, 2/3 AW 1ag 1/3 AW 0 field capacity, 2/3 available water (11& 1/3 available water AuaIAY

35.00 -
30.00 LA y? 4 o
AR Iminszay FC
5
=
(& 25.00 - g o
= TWihisean 23 aw — @ FC
2 | e N AN
=
g ---@---23AW
& 2000 -
.2 V1/3 AW
""""""""""""""""""""""" —h— 13 AW
15.00 -
10.00 -
& & S o S S &> N
2 ) ) @‘\)’ @‘\)’ @‘\)’ ) )
& & & S S 9o & &
Y Vv ) x> x x ™ %
28 2.8 RS
Q& & QD
&@C‘“ N N
N Yy )

4
C)

d' o 9 [} o (% A &’ a
MnN 2 mvuams e ddevadluannlsausou lasanNuruan
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o A
4.2 aouzve ) uluUNY (relative water content; RWC)
=2 ! [ s)%' A 1 v A 1 ’o} A
ANTANBINYITEAUMT INUIAuAnA 1R U TNaneda v yeat Tulunes
1 A w o o A Aaa A @ 1 o o v Ay Yo 3 )
pgltisdfsIneada 1ae 3,4 uag 5 wounasgn wuiudilzuasi ldsuiluszauy
) .
FC Hanuzaouhluluisuiniige Ao 87.81, 87.04 1Az 85.64% Mua1al uazdiud1llzvas

[

~ v [ a°l = % A Y A A )
‘n"lmzﬂum 1/3 AW uﬁmummuﬂu“luwnuaﬂmjﬂ D 84.25, 79.70 1ag 80.75% Auaial

D

o Jd v o [ 1 %’ 1 { [
Tagiugiiudnlznasntianmzvonih luluisuniigaiieny 3, 4 uaz 5 oundlgn Ao

a q

7 ¥ A

52809 9 (87.42, 86.18 1Az 87.26% a1y ) wugnianiwzveailuluiniosnga Ao

W14 80 (85.26, 82.10 1Az 80.46% Mud1aw) voyauaailua1ined 9

3 A

d‘ ¥ A @ ) [ o @
M319N 9 anuzveni luluny (RWC) (%) veuiudienal 5 wiuglu 3 szauti oy 3, 4

= @
wag 5 1hpunalgn

RWC (%)
A A A
31004 4 100U 5 109U
LAV (A)

field capacity 87.810.53"" 87.04+0.76" 85.64+1.11"
2/3 available water 86.58+0.55" 83.55+0.52" 84.00+1.04"
1/3 available water 84.25+0.95" 79.70+0.87° 80.75+0.96"
F'tCSt **2/ *kk kk

U

d o o U
Wugauaznas (B)

F2UD99 87.42+1.07 86.18+1.27" 87.26+1.43"
52804 90 86.45+0.83 83.9340.83" 84.91+1.36"
AHATAEAS 50 84.94+1.32 83.05+1.05" 83.49+1.13"
W84 80 85.26+ 0.75 82.10+1.53" 80.46+1.42°
i 86.99:0.85 81.87+1.18" 81.19+1.07°
F-test ns ** **
A*B ns ns ns
CV% 6.32 3.43 5.04

i) ' A v W A o = A ' aaa o I PR
mﬂy‘allﬁﬂﬂﬂnﬂaﬂ +S.E. A9NHITNONNNUNUID Nﬂj’lullﬁﬂﬁ']\jw']\iﬁﬂﬁVﬁ3ﬂuﬂq'lllﬂju"lﬂllﬂ‘ﬂ 0.05

TaonfSoufouanndouyuy Tukey’s HSD (Honestly Significant Difference)

“ns = THTANUUANANNEDA, * = UANANNIADA TUTZAD 0.05, ** = LANANNIIADA IUTLAD 0.01



24

4.3 mwannsauayla®n (abscisic acid synthesis)

@ 9

[ d‘ Y o ao‘ a d' [ [ 1 [ Aa a
uumﬂzwaw‘lmuuﬂuﬂm1mmmﬂmaﬂumwaﬂ@ﬂimmﬂimmu"lmmﬂ

9 @ a

] = a U o o [ d' Yo %1 [ ] [ 4
DYWUUHITIAYNWADA WU NUﬁ”I‘]_Igﬁﬁ\‘l‘ﬂ]lﬂﬁJUﬂHigﬂ‘U FC Tuae 1,2 uag 3 gl

v 9O’ S A

vawa HlSuaunsavenlegndoenga (2.77, 13.02 1ag 11.92 pmol cm’ MWAIAL) Az

v
g ao’dd

sgauinilTuansavou leFnuinigane 1/3 AW (3.73, 43.76 1az 37.46 pmol cm’
o w @ o @ v A ] Aa Aa 2 X ~ [ ) 4
awde ) Hudnlznamniugivua Tdumssaansauey ladn muduuniigass 2 diad

v oY

[ %’ 4 o Jd %I : J 2
NANAU uamzaﬂauﬁa 3 davinaseniin "?QWHTJW’JEJ']N 80 LaznyATAITAT 50 M IERRLN

a

nsaue luEnuIniiga (38.66 11az 37.28 pmol cm a1 1d1) Toyauaasluaiziei 10

'
3 A

H = a @ ) [ 4 [
Mm99 10 Ysmnmnsauo ls@n (pmol em’) e iiud 1tz nas 5 wug lu 3 szauiiieny 1,2

] o Y g
uag 3 dlarivaseniin

nsauevludn (pmol em’)

(v} d [V : (Y] d (v g’ (%] d [ :’
1 #mririasaaii 2 glaviviasamiin 3 mlmviriaaaniin

STAVH (A)

field capacity 2.77+0.42" 13.02+1.65° 11.92+1.62°
2/3 available water 3.37+0.40 35.61+4.60" 33.17+3.81"
1/3 available water 3.73+0.43 43.76+5.49° 37.46+4.57"
F-test ns” S *%

%3 %

d ) (Y
ugRualzras (B)

52099 9 2.36+0.60° 30.18+8.49 23.30+2.65"
52999 90 2.39£0.47° 24.00+4.25 23.66+3.35"
pHaTNans 50 3.1240.43" 37.2848.52 37.62+8.00"
W84 80 4.44+0.50" 38.66+8.30 33.254+8.03"
i 4.13+0.40" 23.86+2.56 19.76+3.68°
F-test *ok ns **
A*B ns ns ns
CV% 48.06 49.22 46.19

@

"doyananinunio £S.E. AaonuIidatunuieds Innuuandraneasanszauanmilull1én o.os
TaofSoufouaunasuuy Tukey’s HSD (Honestly Significant Difference)

ns = THTANUUANANNIEDA, * = UANANNADA TUTZAD 0.05, ** = LANANNIADA IUTLAD 0.01
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a d as .
4.4 MIwangesluuenau (ethylene synthesis)
@ o v A Y o %’ a ~ 1 [ 1 1 a I'4 Y=
lILlﬁ?ﬂ%ﬁﬁﬂ‘l’lulﬂﬁ‘ﬂufluﬂﬁiJWﬂ!ﬂLW]ﬂ@WﬂﬂuﬁﬂNa@’ﬁ]fﬂiwﬁﬁﬁﬁ]iiuul@'ﬂﬁu
] A o o W Aaa LY o [ d' Yo 9o’ 1Y = a 4
DYWUUITIAYNINADA Tﬂﬂ‘wmmumﬂzwaw”lmumimmu 1/3 AW UNSHANEDS 1Y
an c; d' = [ [ ﬂo’ ] [ 4 [ ’é = a
Lf’J‘VIﬁ‘Ll1]Tﬂﬂq@LﬂJ@Lﬂgﬂﬂl‘l’lﬂﬂﬂﬂigﬂUHT 2/3 AW 1iag FC 329 3 davivaseail dniswaa
o an A -1 -1 o w X o daa Y
8@31%1!&61/]?31!111?71/]@@ (4.56,2.41 4ag 1.28 pmol g FW) h ¢11ya1Al) %QWUﬁﬂNLLU?IUNﬂTi
a o as d‘ A [ 4 4 Y = o w
wam@ﬂumamuummqﬂ AD WUTNHATAITAT 50 HI1UIN UASTTYDI 90 AINaIAU (3.62,

3.08 1A 2.79 pmol g 'FW) h'mwd1an) Jeyanaaluaisad 11

d' a 4 any -1 -1 @ o [ 4 [ g [
MI19N 11 MIHANEDS luuenau (umol g FW) h vouudlenas s WHT Tu 3 szauUIre

@ ¢ o H
1,2 wag 3 dlavivaseniin

go313ueNaY (umol g'FW) h”

[ d (Y :, [ d [ ?,’ [ d [Y) :,
1 ddmriviasanii 2 Flaviviasamin 3 dlaviviasaniin

v
% )

FZAVM (A)

field capacity 0.75+0.78"" 1.30+0.50" 1.28+0.41°
2/3 available water 1.92:0.94° 1.64+0.58" 2.41£1.36°
1/3 available water 2.78+0.57" 2.66£1.17" 4.56+1.41"
F-test s’ % *

U U

Wugiudnlznds (B)

528949 1.84+1.34 2.19+0.45 2.53+0.84
52894 90 1.04+0.73 1.50+1.01 2.79+1.63
NYATAEAS 50 2.67+0.82 2.0541.97 3.6242.51
W84 80 1.64+1.12 1.5540.41 1.73+0.38
i 1.90+1.06 2.05+0.30 3.08+0.671
F-test ns ns ns
A*B ns ns ns
CV% 75.52 60.35 77.54

1 ¥ o

' A o o A1 o =2 A ' aaa & Y
doyauanInunfeg £S.E A10nysnatunied danuuanaranananszauanuiiulil1an .05
TagnfSeuneuaunaenu Tukey’s HSD (Honestly Significant Difference)

¥ s = THTANUUANANIMIADA, * = UANAIINIADA THTZAD 0.05, ** = UANANNADA 1UTLAD 0.01
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4.5 uulusig (leaf retention)

v
v A o

@ o Yo ¥ o ' @ d y A U
Fudilendan lasuiinty 3 szav Tuea 1, 2 uag 3 dlavindaanin H9uulusia

[

1 o ] A o o aa Y o o A Yo ao} [ A o !
UANANWNNUDYNUUITIAUNINTDA IﬂEJZJ‘L!ﬁ'TiJ%WﬁQVI"lﬂi‘UuW{luiZﬂU FC Iuaulusig

g

v Y
Woohge (2,2 uaz 3 lu mudidy) sosaufoszaut 2/3 AW (4, 5 uag 6 1u awdey) uag

@ ao‘ o w o o ) o AA o ' a 1
JLAUUL 1/3 AW (4, 5 g 7 1y awaau ) Wuﬁuuﬁwﬂzwaﬂﬂu%1umﬂlmammmqﬂume 3
o’d’d o

[ 4 1Y ?:’ A 9 ~ o Y] 1
Filavivaseai A 52809 90 LAZHIUIN (6 uaz 6 Ty ANAAY) wu‘ﬁmummuimae

Yy A A v s o o 9
‘Ll’f]fl‘i/li‘;fﬂﬂi’] 728949 9 IV 80 LLAZINHATAITRAT 50 (5, 5uae 5 blll AUAAY) magauaﬂﬂu

A
ATNN 12

d' o 1 Y ) v @ v g 1 [ 4
M319N 12 11U lusag (Glfl_l) vouuud1evae 5 wu‘ﬁq“lu 3938AUUI BN 1, 2 uag 3 dlarv

WAt
Sulusie (o)
1 dlavindsaain 2 Alavindaaain 3 dlawindasmi
seduTh (A)
field capacity 240.56"" 240.16" 3+0.28°
2/3 available water 4£0.33" 5+0.29" 6+0.43"
1/3 available water 4£0.39° 5+0.44" 740.42"
F_test **2/ k kk
Wugaudnlznds B)

528949 3+0.43° 420.60° 5+0.61"
32809 90 4+0.75" 5+0.72" 6+0.80"
NEATAEAS 50 30.51° 3+0.50" 5+0.58"
W84 80 3+0.55" 4+0.61" 5+0.59"
Ui 3+0.43" 440.40" 620.61°"
P-test o % e
A*B ns ns ns
CV% 24.90 15.19 12.68

@

'doyauaainunie +S.E. fonusiasurueis Ianuuananeadanszauanuiiuly1én 0.0
TaofSoufouaunasuuy Tukey’s HSD (Honestly Significant Difference)

ns = THTANUUANANNIEDA, * = UANANNADA TUTZAD 0.05, ** = LANANNIADA IUTLAD 0.01
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d
4.6 Y31anaelsilaa (chlorophyll density)
= 1 =Y a o’d' A [ [ Y %’ d' 1
nnMsAne nualsnanea lsiladneg 3 wounasgnluszaumsiihiuanais
(% = 1 Aana LK} ) (% d' Yo 901 [ = Y a =)
m lilianuuanaeneada uadudnlenden 1dsuihlusedn Fe SuunTdunmsnanlsum
aaolslaauniiga (3.60 mg/em’ ) wagWuiszees 9 HUSurmaaelsdadsauuiniige

59IA9UIND TLUDI 9 WL 80 LATTLHDY 90 (5.04, 4.98 LAY 4.78 mg/em” ANAAL)

=1

A 1Y 1 [ 9}%‘ d' 1 v A 1 A a 4
ney 4 mauwmﬂgﬂ WU sEaums IMihiuanaenuilnanedSuiunea lsilaa

9 v J Y

1T A W A aa S ) A A a ~
pgaldedAysanand Tagmsliiluszay 13 AW Nilsuanas IsWaasiuiosnge

5O9A9NIAD 2/3 AW 11ag FC (4.88, 6.13 1Az 6.20 mg/em’ MNEIAY) WU ud)znaani]

a

= a) < { 4
Pmnas IsWlaasmwuniiga e 52699 90 5090917170 HIBUI 80 LAZINBATAAAST 50 (6.65,

]
=1

2 o w o Y = A A a 4 9
6.28 11a¥ 6.07 mg/cm A1UAAY) NUTUIUIN UATITSYDI 9 Ndsuunae IsWaasiutiesnga

Q

(4.25 18g 5.51 mg/cm’ AUAIAL)
g

' r v A a
o1y 5 iwounalgn nududnlzuasn 185 lusedu Fe HSumnas Tsiladsau
VINTiga 309890770 2/3 AW 1Ay 1/3 AW (10.12, 9.87 1A% 6.51 mg/em’ MUEIAY) WUT

v A = a2 J { 4
Hudlzuasntilinanas Isilaasauuiniige Ao WusHI0U9 80 50909117A0 52809 9 (10.97

a

2 o w v oY = a A a 4 Y A
18 10.78 mg/cm” MNAAL) WUFTHIUIN LA TZeD3 90 nﬂammﬂaaiﬂ\laasmuaﬂmqﬂ (6.38

1Az 7.39 mg/cm’ AWaRY) Toyaudaluaiind 13



! = a2 J v o [ o o [
M9 13 J5ummnasIsilaa (mgem’) voaiudilznas s wuglu 3 szaini oy 3, 4 ags wouvasilgn

v '
° I

PSinanaelsilad (mg/em’)

31U 4 1hou 5 1fou
paelsiladte  maelsilaal naelsfladsin  naelsilade  naelsiledd maelsiladsan  naelsilade  naelsTadl  naslsWadsiu
seduth A)
field capacity 3.60+0.17"  0.82+0.06° 4.42+0.23 4.95£0.31° 1.4040.10" 6.20+0.40" 7.9840.55°  2.14+0.16" 10.12+0.71°
2/3 available water 3.52+0.05 1.00+0.05" 4.5240.19 4.74+0.18" 1.25+0.09" 6.13+0.26" 7.73+0.70" 2.14+0.20" 9.87+0.90"
1/3 available water 3.48+0.06 1.02+0.06" 4.50+0.21 3.66£0.39° 1.2140.13" 4.88+0.52° 5.06£0.76°  1.45+0.23" 6.5120.99"
F_test 1'152/ % ns ko % k kk * kk
Wugsudlynas (B)
520999 3.9240.21° 1.11%0.06" 5.04+ 0.26" 4.2340.60°  1.27£0.19" 5.5140.78" 8.4140.85"  2.36+0.23" 10.78+1.07"
33899 90 3.78+0.22° 1.00+0.05™ 478+ 027" 5.05+0.55" 1.52+0.16" 6.56+0.70" 5754112 1.64+0.32" 7.39+1.44%
nEATNAAS 50 3.40+0.13°  0.87+0.07° 4.28+0.17" 476+0.18"  1.31%0.08" 6.07+0.23" 6.80+0.76°  1.86+0.20" 8.67+0.96"
RGN 3.83+0.13" 1.15+0.06" 4.98+0.18" 4.84+0.21" 1.44+0.08" 6.28+0.25" 8.48+0.91" 2.49+0.25" 10.97+1.16"
IR 2.70£0.08°  0.61+0.04° 3.3240.12° 3.36£0.17°  0.89+0.07° 4.25+0.24° 5.18+0.72°  1.20+0.22° 6.38+0.96"
Ftest . -, - o * . * * *
A*B ns ns ns ns ns ns * * *
CV% 17.31 18.10 17.07 25.96 32,07 27.09 36.01 37.17 36.11
”ﬂ’fayauamfimﬁ'ﬂ +S.E. Menusimaiumness fnnuuanaamaadanszaunnniu 187 0.05TaenSeuifeusimasiuy Tukey’s HSD (Honestly Significant Difference)

“ns = NANUUANANNIADA, * = LANAIINADA IUTEAD 0.05, ** = LANAININADA 1UTLAV 0.01
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15.00 -
< RO
S 1000 -
on
£ [l R90
®
G
c H KU50
ZE 5.00
e HBS0
G
EH Hanatee
0.00

FC 2/3 AW 1/3 AW

wwwww

15.00 -
D [JR9
S 10.00 -
o0
E ®© = [ R
= iy —
qz: — W KU50
@ 500 - —
€ — HBS0
§ B Hanatee
0.00 =
1/3 AW

d' Aav o . 1 o Y 3 A 1 v o @ o v o Jd
NMNN 4 ﬂgﬁuwu‘ﬁ (interaction) 331’?31\‘153@‘Uﬂ1511’iu11’llmﬂ@]Nﬂuﬂ‘UiJuﬁT]J&ﬂﬁﬂWUﬁﬁ%‘l 9

J = a A A A
av1fsuanas TsWadiinely 5 wou
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20.00 -
15.00 [JRY

&

g [l R90

E 1000 -

2 H KU50

~G

= = HB8O

o 500

@

& E Hanatee
0.00

FC 2/3 AW 1/3 AW

d' a o v . 1 o 9}% A 1 v v W ) v o d
MANN S ﬂgﬁMWUﬁ (interaction) iZ’I’i’JNi$W]JﬂﬁGlW‘L!TVILmﬂ@Nﬂuﬂ‘ljllu’ﬁ1ﬂ$°ﬂﬁﬁwu‘]§@1\1 9

1 = a s A
a1fsumaan Isiadiovely s o

4.7 MANWINTIUA Y SPAD chlorophyll meter reading (SCMR)

v Jdao o o AN Yo 3 3’/ o ~ Y A 1 o 1 A v o o A
Uy u’ﬁ’lﬂgfﬁﬁ\iﬂblﬂiﬂu'lﬂq 3 ﬁgﬂ‘ﬂﬂgllﬂj']ll!"llllﬁiﬂ!tﬁﬂﬁ’lﬁﬂu@ﬂ’muuﬂﬁ’] Y
Y

nana Iaeiudilznasinengs, 4 uaz 5meunawlgnilasuiluszan 1/3 AW vz lian

anududluwiniiga (35.71, 4431 waz 47.58 awdiau) Ne1g 3 uazd wounaign

v d

A Y A = o o A o
UfIze0 9 UAANuINAluNINNga (38.23 Hay 46.10 MUAIAD) uag 5 ounaslgn

o

d Y =W Yy A ~ v Jd o ] v Aa 9y
W28V 80 UM ANMINATUNINNGA (46.50) uazWuFHudsrdnTaNuTuETY

v Y

Yy A ~ A o A ~ o o
uaﬂm:{@mmtl 3,4 Uua¥ 5 mauwmﬂgﬂ AD NUDTUIUIN (25.98, 30.46 ey 30.75 G]’lllﬁ’l@“ﬂ)
9

E] Q

doyauanilunsnan 14
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M35197 14 A1 SPAD chlorophyll meter reading (SCMR) ¥oasiud1tlevias 5 wug Tu 3 seauih

A A [
M0y 3, 4 1ag 5 AoUNANgN

SCMR

A A A

3 100U 4 100U 51004
LAV (A)

field capacity 32.10+1.75"" 39.13+3.52° 36.95+3.81"
2/3 available water 34.31+2.30° 39.61+3.83° 38.18+3.88"
1/3 available water 35.71+2.55" 44.31+3.52" 47.58+3.36"
F_test **2/ kk kk

U

v d o [
WugAuazvias (B)

52899 9 38.2342.27" 46.01+1.87" 44.98+3.34"
52804 90 35.4241.12% 43.57+1.72" 42.58+2.75™
NHATAEAS 50 33.90+0.26° 40.76+1.79° 39.7143.41°
W84 80 36.67+1.63" 4428+ 1.67" 46.50+3.71°
RUIRET 25.98+0.47° 30.46+1.82° 30.75+4.27°
F-test . . o
A*B * ns ns
CV% 6.01 6.10 7.86

[l
an o

' = o o A o ~ ' a I ~
"Yoyauaasnnunne £S.E. #2onuIna1enunuien Innuuanananansgauauiull1|an 0.0
TaonfSououannasuuy Tukey’s HSD (Honestly Significant Difference)

“ns = THTANUUANANNIEDA, * = ANAINININADA TUTZAD 0.05, ** = UANANNIADA 1UTZAD 0.01
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SPAD chlorophyll meter reading (SCMR)
=
I

FC

2/3 AW 1/3 AW
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[JR9

Il R90
B KU 50
HB 80

B Hanatee

d' av o . 1 v Y P A 1 v v @ o v o J
NN 6 ﬂgfmwm (interaction) szmwimumﬂwmmmﬂmqﬂuﬂuuumﬂzwmwu‘g

1 [ 1 1 Y A d’ A (%
AN 9 nuaemANUUNE Y no1g 3 Lﬂ@uﬂﬁﬂﬂ@ﬂ

(a)

(b)

(©

(d)

(e)

FC

LAV

2/3 AW 1/3 AW

3 S 3

N §/4
W W
$V4 M ¥

W ¥ W

H ] v o 4 U U %
a7 @reenslusiudilends s wug lu 3 52a1i (a) 528049 9, (b) 52804 90, (c) AU 80,

(d) Lﬂ“H@'Iiﬁ”lﬁ@io’ 50 1ag (e) ‘VBT}TL!Wﬁ
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4.8 YSanaasInsau (proline content)
= 1 Y] o [ A:; Yo %’ a d' 1 (% 1 J =Y
INNITANE WU mumﬂzwmﬂmuuﬂuﬂimmmmmsmﬂumwamﬂsmm

v
v A

15 Insauediiiedgdanisana wua dudnlzuaery 3, 4 uaz S iMounaalgni 1dsy

9

¥ [ A A = ~ A = [ o 3
W luszau 1/3 AW lll]ill1mﬁTiTWiﬁuNTﬂVIqu’OLﬂ%ﬂﬂlﬂﬂﬂﬂﬂi%ﬂﬂuW 2/3 AW uag FC

(4.35, 4.66 1Az 5.82 pmol g FW awa1a) #191g 5 aeunaalgn iugniifsumes Tnsau

Q

WINiga A0 52099 90 52UPI 9 INHATAIAAS 50 UAZHIOUI 80 (4.64, 443, 4.18 LAz 4.17
umol g FW) WugnivSuaasInsauiooiiga Ao ¥1u1i (3.80 umol g'FW) Yoyaudaq
Tumsen 15

'
3 A

4 = = - v o [ o @
M99 15 U500y Tnsau (umol g FW) vosiudlenas s wug Tu 3 szauii ieny 3, 4

= [
uag 5 Pounallgn

PSunaa1sInsau (umol g'FW)

A I~ A
319U 4 109U S50

LAV (A)

field capacity 3.63+0.15"" 3.7140.08" 3.67+0.13°
2/3 available water 3.76+0.18" 4.17+0.08" 4.2440.16"
1/3 available water 4.35+0.35" 4.66+0.01" 5.8240.17"
F-test * & Hk

U

d o o U
Wugauaznias (B)

32099 4.3240.05 4,07+0.23 4.4340.95"
32899 90 3.8+0.21 4.18+0.24 4.64+0.94"
AHATAEAT 50 3.840.13 4.20+0.17 4.18+1.03"
W84 80 4.14+0.23 4.27+0.32 4.17+0.76"
RUIRET 3.540.17 4.17+0.28 3.80+0.88"
F-test ns ns **
A*B ns ns ns
CV% 22.85 19.24 12.97

aad

' § v i o ' o 3y { ' {
"doyauaninumie £S.E. @onusNaniumineds danuuanannnananszauanilull1an 0.0sTaenfouieuaunie

1YY Tukey’s HSD (Honestly Significant Difference)

2/

ns = lUlANUUANA1aNIARA, * = LANANININADAIUTEAY 0.05, ** = UAAAIININADAIUTLAY 0.01
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9} .
4.9 ANNFIAU (plant height)
=< ] Yy A 1 QQd' A [

INNITANEINUIN ANVGIAUTANWUANANNTDANDY 5 1A Unadgn Tag
v ) o A Yo 901 [ = 9 a A A = [ Y sol
Hudnlznasilasmiluszay Fe dannugedumasnniga wenfSeuisununis i
Tu2/3 AW taz 1/3 AW (95.13, 81.95 118z 65.98 1uAmNAs MNdny) ANugeanluuaaz
Y] L= 1 ] A v o w aa 9 d' A [
WugiaNuuana19eglsd AN 1ada Taganugeauineiy 3, 4 uag 5eunalgn
WuEInBATMaAs 50 NAURAIANUGIAUNINNGA (46.75, 72.88 LAY 92.33 IBUAWAT

o J s A

ANEIAY) 599890 1ADWUTHIBV 80 (44.75, 71.29 1ag 91.17 IFUANAT ANEIAU) WUTN

Q a

D.

A o d 9

manugeduiosfigane WuFize09 90 (32.00, 54.23 1Az 63.63 IUALAT AWEINY) Yoya

uanaluaiseh 16

'
3 A

! a Y ) [ L o
M3af 16 ANWGIAY (suAmas) vosiudleras s Wuglu 3 szauih fieng 3, 4 uay

A v
5 paunaalgn

ANNGIAU (IBUANNT)

A A A
319U 4 109U 51U

LAV (A)

field capacity 37.58+2.04" 66.35+2.73 95.1343.85°
2/3 available water 39.55+2.11 62.57£3.19 81.95+5.07°
1/3 available water 41.6+2.26 61.64+1.94 65.98+4.72°
F-test ns” = sk

U

328999 41.54+1.56" 66.13+1.78" 84.04+4.12°
52899 90 32.013.13° 54.23+3.29° 63.63+7.84"
nEATNANS 50 46.75+1.99" 72.88+4.02° 92.33+7.92"
o4 80 44.75x1.49" 71.29+2.89" 91.17+4.39"
i 32.8342.53" 66.7142.58" 83.9245.57"
F-test skk skk kk
A*B ns ns ns
CV% 20.81 12.60 21.49

@

VY ' a v o A o 2 A ' aaa < v
doyauaainnie £S.E @18nysna1eiunniens Ianuuananniananszauanuiull1dhn 0.os5Tae
1WSeuRouANAuLUY Tukey’s HSD (Honestly Significant Difference)

7ns = 1UTAuuana1an19@aa, * = uanA1ANINADAINIZAY 0.05, ** = LANAIINIIADA 1UTEAD 0.01



35

[y} v d a d A
4.10 AHAUWUTIZHIIG NMIABVAUDININGITINGT a5 AAN UAZIDS INUNY
1ANITUATIZHATTRTURUT VO IUDINITADUAUDINIIATIINGT T15TUANLAE

o

o A v ) v W g 1 = [} % ] A [

g5 lwunsluiudnlznawiusase Tdwoanulianduwusiulusigeiy 3 uaz 4 Hounad
[ ’é 1 L= Y] v o ] A [ d' 1Y 9}%
Ugnlunnszavi uanunBandunusnuluegigery 5 deunaslgnnszaums v 1/3 AW
a J Y] Y] o A A =S =\ 4 =
NNITNATIZHANTUNUTUDINITABUAUDINIATITINGT A5 UAN  tazasns luunyly
[y} o [ [ 4 Y] %’ 1 a A
Tudilznaaiugiszens 9 meldszaumsliin /3 AW wua1 mswaansauey ladn
= [ [ J A [ o 1 =1 [y [} Jd Aa (% a a 4
PanaunUsIFIUINA VU TVI9 (= 0.74%%) Tanudunussaunulsuianas Isiaa
[ [ Jd Aa [ a

(r =-0.70%) wazfianuduiusiFauannulTuaas Insdu (- = 0.84%%) ANUFIAY
= [ [} J Aa [ =Y =1 ) 1 =1 [ [y J Aa (%
TaNUaNWUsIFRUAUYS AT INTAU (r = -0.67%) 31U lus1TANUTURUTIFIVINAL
2 @ v o Aa o a
USuaas Insau (= 0.67%) uazaNnudualudanuduiusiFauindudSuiaas Insau

v o w

(r=0.89**) g NNNBAIAYNNADA Aaaaslumsan 17

d' [ Y4 1 A A = = J A
AN 17 dUTUNUTIECHIN DI1TADUAUDININTTIINY mimmmsazaaﬂuuwﬂu

]

o v o A A @ [ v 3
udnlerauiugszens o o1y 5 wounaslgnluszaums i 13 Aw

=
. 1=
ANHAUZNATIIG =
a =
qe EXC)
2 = = - z = ~G
~ = S = S = G
® =S > \= 2 T =
= = = o = = =
G oy - = = = @
w =) c = & - ©
= o) (e o [ (= [
g05 luuenau’ 0.51
ANGIAU 060  -0.58
anulusie” 0.74%+" 034  -035
aauzvounluluny  -0.38 027 027 -0.24
anuualy 0.64 0.01 -0.40  0.64 -0.40
Aaolsiaasau -0.70*  -0.58  0.53 055  0.62 -0.64
a5 Insau 0.84%*  0.18 -0.67%  0.67 -0.31 0.89%*  -0.63
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d’ 3 A o ) [ o [ ¥
MIMARINH 1 aoruzue i Iuluiy (RWC) (%) vosiudilenas 5 Wuglu 3 szauin

A A [
nv1Y 3,4 1A 5 mauwmﬂgﬂ

RWC (%)

A (Y] A U A U
3ieuriasgn 4 1meuviaslgn 5 puviaglgn

329499 FC 89.61+0.81" 91.02+0.42" 88.34+3.38"
2/3 AW 88.89+0.47" 85.12+1.16™ 88.12+1.20"
1/3 AW 83.74+2.80" 82.39+2.33" 85.31+2.79"
52099 90 FC 88.43+2.81% 85.1542.21" 88.10+2.37"
2/3 AW 84.55+1.22" 83.83+0.82" 84.57+2.84"
1/3 AW 86.37+1.60" 82.80+£0.99" 82.05+0.72"
YATAEAAS 50 FC 87.17+1.97" 85.46+1.50"™ 85.75+1.21"
2/3 AW 86.02+4.00" 84.37+1.30" 84.08+2.63"
1/3 AW 81.6242.63° 79.3241.02°° 80.62+1.00"
W84 80 FC 86.39+0.97" 87.46+1.29" 81.98+2.82"
2/3 AW 85.5540.77" 82.65+0.79" 82.45+1.95%
1/3 AW 83.83+1.88" 76.1942.077° 76.9442.06"
RUTRST FC 87.44+0.65" 86.08+1.15" 84.02+1.51"
2/3 AW 87.86+0.72% 81.731.16“ 80.74+1.88"
1/3 AW 85.67+2.47" 77.7941.09 78.81%1.49"

1/ 9 ' = v @ A [ 2K A 1 Aaa
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TagnfSouneuaunaeonu Tukey’s HSD (Honestly Significant Difference)
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nsauav1a®n (pmol cm’)

[y} d [y} :’
1 ddmviviaaarin

[y} d (V] :’
2 dlaviriasaniin

[y} d v Z
3 dmriviasaain

528099 FC
2/3 AW
1/3 AW
52804 90 FC
2/3 AW
1/3 AW
AYATAEAAS 50 FC
2/3 AW
1/3 AW
W84 80 FC
2/3 AW
1/3 AW
IR FC
23 AW
1/3 AW

bel/

1.97+0.84
2.44+1.03"
2.6621.149"™
1.20+0.077°
2.93+0.75"
3.02+0.79"
2.69+0.73"
3.08+0.79abc
3.5940.55abc
4.14+0.80ab
4.32+0.83ab
4.84+0.89a
3.8540.66ab
4.05+0.610ab
4.49+0.71ab

9.77+5.62°
25.947+12.00"
44.29+12.97"
9.269+5.22°

C

29.52+4.46"
33.19+1.87"
14.81+3.01°
47.60+14.64ab
49.42+16.38ab
16.931.28¢
46.33+11.80ab
52.72417.92ab
14.33+1.70c
28.61+1.96abc

28.64+1.98abc

13.19+1.56"
28.31+1.56"
28.39+1.56"
13.26£6.29"
27.6042.91"
30.12+1.93"
13.92+1.38"
47.53+11.07ab
51.40+14.78a
10.00+3.02b
41.32+11.53ab
48.43+14.62a
9.23+5.35b
21.08+2.01ab
28.94+5.62ab
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Tasulsounouaunaouli Tukey’s HSD (Honestly Significant Difference)
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a a o an -1 -1 o o @ v
AINNMANHINN 3 ﬂWﬁWﬁﬁa@iIllum‘Vlau (umol g FW) h GU’EN?JHET”J%W@Q 5 WUS Glu

y 1 U o %‘
339AVUIFN 1, 2 a3 ﬁﬂﬂ?ﬁﬁﬁﬂﬁﬂHW

d ada -1 -1
go5luueaNan (umol g 'FW) h

[y} d v g’
1 #mviviasanii

v} d [ :’ [y} d V] :’
2 dlaviviasamin 3 ddmriviasanii

528099 FC
2/3 AW
1/3 AW
528049 90 FC
2/3 AW
1/3 AW
AYATAEAT 50 FC
2/3 AW
1/3 AW
W84 80 FC
2/3 AW
1/3 AW
YRUIRST FC
23 AW
1/3 AW

1.27+0.30"
1.49+0.36
3.2340.65
0.34+0.29
1.48+0.80
2.71+1.73
0.57+0.28
2.7241.50
4.71+0.64
0.985+0.01
3.32+1.68
2.43+0.92
3.2242.34
2.91+1.49
3.56+1.59

1.14+0.41
4.13+0.86
2.31+0.79
0.97+1.45
2.54+£1.75
4.87+1.24
1.54+0.80
3.11£1.02
6.22+4.69
0.44+0.49
1.00£1.11
3.75+0.81
2.32+0.24
1.24+0.92
5.66+0.53

1.14+0.34
4.13+£1.82
2.31£1.10
0.97+0.42
2.54+3.85
4.87+1.64
1.54+0.69
3.11+£3.98
6.22+4.59
0.44+0.38
1.00+0.87
3.77+1.91
2.3240.11
1.24+0.22
5.66+0.11
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v} d (v} :’ [} J [y} gol (v} d (Y :
1 @mrinasaarin 2 ddmriviassai 3 admririaasaiin

52899 9 FC 1.75+0.47°" 2.540.28% 3.7540.25°
213 AW 3.75+0.25" 4.540.28" 5.50+0.28"
1/3 AW 3.75+0.75" 4.5+0.64" 6.5+0.50"
52804 90 FC 3.254+0.629" 3.50+0.50" 4.50+0.28°"
213 AW 3.75+0.25" 5.00+0.01° 6.75+0.47"
1/3 AW 5.75+0.25" 5.75+0.25" 8.00+0.01"
AYATAAAS 50 FC 1.25+0.25° 2.00£0.01° 4.000.40%
2/3 AW 3.7540.25" 4.50+0.28" 5.75+0.25"
1/3 AW 3.2540.25% 3.75+0.47" 5.50+0.50"
W84 80 FC 1.5+0.28% 2.00+0.01° 3.75+0.25°
213 AW 3.540.28™ 4.50+0.28" 6.000.40™
1/3 AW 3.75+0.47" 4.50+0.28" 6.000.40™
RUIRET FC 1.50+0.50" 2.25+0.25% 3.75+0.47°
2/3 AW 4.00+0.01" 5.00+0.05" 6.00+0.40"
1/3 AW 3.7540.47" 4.5+0.28" 6.75+0.62"

@

vy ' = v o A o = ' Aaa < P
ﬂlﬂy]allﬁﬂ\jﬂ“ﬂaﬂ +S.E. I9NHINANWNIUNIID Nﬂﬂmm%ﬂﬂ’ﬂNﬁ‘ﬂ@mizﬂﬂﬂﬂmﬂuqﬂqﬂﬂ 0.05

TaonfSououannaouyy Tukey’s HSD (Honestly Significant Difference)
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$ a2 a) J o o [ o J o 3
MsManuIni 5 JSuiunas 1sWad (mgem’) vouiudilzvas 5 wuglu 3 szauiin

a d
AaolsNaasIy (mgem?)

3 1nou 4 10U 5 1h0H
528099 FC 4.94+0.59"" 6.32+1.72" 14.07+1.72°
23AW  5.24+0.52" 6.62+1.62" 9.88+1.62"
13AW  4.7042.059" 3.56+1.59" 9.01+1.21™
32899 90 FC 5.27+0.50° 8.31+1.16° 10.78+0.85"
23AW  4.78+0.50" 7.03+0.85" 9.97+1.16™
1/3AW  4.27+0.50" 4.33+3.62° 8.38+1.59"™
AYATAEAT 50 FC 4.06+0.50" 6.24+1.41" 11.48+1.95°
23AW  3.98+0.50" 5.5641.95" 7.88+1.41"
13AW  4.77£0.50" 6.39+1.46" 6.63+1.46™
N84 80 FC 4.74+0.50" 6.62+1.36" 13.87+0.92"
23AW  5.06£0.50" 6.50+0.92" 11.89+1.36"
1/3AW  5.13+0.50" 5.7142.86" 7.14+2.86"
i FC 1.84+0.28° 3.46+1.16° 6.78+1.16"
23AW  3.52+0.35™ 4.89+2.25" 4.20+3.62"
1/3AW  3.34+0.22" 4.39+1.21° 3.3442.25°

d' A U
N01g 3, 4 az 5 Pounallgn

@

] ' = o A o = A v Aaa I Y
ﬂl@yjallﬁﬂQﬂ“ﬂaﬂ £S.E. @I9NHINANWNI U NIUDY Nﬂ’l13~lll§°’lﬂm1\1ﬂ1\1ﬁﬂﬁmizﬂﬂﬂ?]ulﬂumlﬂblﬂﬂ 0.05

TaonfSouiouannasuuy Tukey’s HSD (Honestly Significant Difference)
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d‘ =) = -1 Y 9 o v o g
MINMANUINN 6 YT Insau (umol g FW) vouiudilerias 5 wug v 3 szauiin

PBunaasInsay (umol g FW)

3 1eu 4 190M 5 P9
JLUDI9 FC 3.63+0.34" 3.96+0.35 2.78+0.14'
2/3 AW 3.62+0.35 3.56+0.08 4.424031c"
1/3 AW 5.704+1.22 4.68+0.49 6.07+0.22°
52099 90 FC 3.49+0.34 3.67+0.29 3.05+0.28°
2/3 AW 3.57+0.30 4.53+0.30 4.57+0.08™
1/3 AW 4.35+0.34 4.32+0.57 6.30+0.16"
AYATAEAT 50 FC 3.92+0.35 3.8140.37 2.300.18"
2/3 AW 3.54+0.08 4.15+0.19 4.36£0.37°
1/3 AW 3.91+0.11 4.62+0.18 5.87+0.34%
N84 80 FC 3.67+0.29 3.88+0.50 2.78+0.25"
2/3 AW 4.48+0.39 4.20+0.27 4.31+£0.31°°
1/3 AW 4.25+0.45 4.72+0.81 5.40+0.11"
i FC 3.43+0.22 3.20+0.53 2.4340.25'
2/3 AW 3.55+0.37 4.38+0.28 3.51+0.24""
1/3 AW 3.51+0.33 4.91+0.10 5.4540.53"

d' A %
M014 3, 4 uaz 5 oUNALIgN
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sEauih 3 10U 4 199U 510U
328999 FC 40.75+3.19 68.25+1.65abc 95.75+1.6"
2/3 AW 39.87542.67 63.75+4.85" 79.63+10.43"
1/3 AW 44.00+2.48 66.375+2.30™ 76.75+2.28"
52099 90 FC 27.75+4.57 49.6246.86° 76.004.43"
2/3 AW 35.75+7.10 59.87+5.48" 71.50+9.77"
1/3 AW 32.5249.12 53.2144.44" 56.38+15.83"
NYATAEAS 50 FC 45.6242.65 74.75+3.03" 103.87+3.99"
2/3 AW 46.5+3.75 80.00+10.87" 105.50+19.15"
1/3 AW 48.124.60 63.8742.24™ 67.63+1.14™
W84 80 FC 41.1241.91 74.7542.04" 108.37+5.68"
2/3 AW 45.00+1.30 67.87+2.20™ 82.75+3.21™
1/3 AW 48.1243.30 71.25+1.03" 82.38+4.63"
RUTRT FC 32.6244.52 64.37+5.44™ 96.13+7.31"
2/3 AW 30.6243.14 52.2542.16" 65.88+4.75"
1/3 AW 35.2546.05 53.50+3.00" 59.75+3.557"
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ThEE Huybanyang Meteorological Data, Latitute 160 56' 34", Longitude 1020 00' 09", Altitude

210.00 m
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