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(1)

Siriwan Boonanunt 2014: Selection Index for Drought Tolerant Trait in Peach
Master of Science (Agriculture), Major Field: Horticulture, Department of
Horticulture. Thesis advisor: Associate Professor Krisana Krisanapook, D.Agr.

87 pages.

Peach growing in rainfed area on the highland of northern Thailand has been
encountered with drought environment which became more severe every year. To alleviate this
problem, it could be achieved by using suitable drought tolerant rootstocks. This study aimed to
find some parameters for selecting drought-tolerant peach rootstocks. The local peach
variety ‘Red Angkhang’ and 3 new hybrid cultivars 42047T1, 43060T1 and 43087T2 were
used in this study. Two-year-old peach seedlings of each cultivar were grown in 15-inch
diameter pots and divided into 2 groups. The first group consisted of well watered plants
(100% of evapotranspiration) and the second group contained insufficiently watered plants
which received only 30% of evapotranspiration for 5 weeks. After that, insufficiently watered
plants seedlings were re-watered in the same manner as the well watered plants for 2 weeks.
The degree of drought tolerance of peach seedlings in this study could be separated into 2
groups. The first group had better tolerance under water deficit and consisted of ‘Red
Angkhang’, which increased its root dry weight and 42047T1, which increased its root dry
weight and also accumulated the highest amount of sorbitol. The second group consisted of
43060T1 and 43087T2 in which the root dry weight decreased and there was no sorbitol
accumulation. Compared with the local cultivar ‘Red Angkhang’ the new hybrid 42047T1
appeared to have better potential for drought tolerance than the other new hybrids 43060T1 and
‘43087 T2. We also suggest that the root dry weight and the sorbitol concentration can be used

for screening drought tolerant peach rootstock in northern Thailand.

Student’s signature Thesis Advisor’s signature
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Soil moisture content (%)

Treatments No irrigation 1 No irrigation 5 Rewatering 2
Cultivars t-test  No irrigation 4 weeks t-test t-test t-test
week weeks weeks
‘Red Anghkang’ Irrigation 74.91 * 81.7 * 85.17 * 75.62 ns
No irrigation 68.2 69.97 64.66 72.22
43060T1 Irrigation 89.45 & 81.45 5 82.89 * 71.59 ns
No irrigation 75.94 68.71 67.66 76.46
43087T2 Irrigation 87.34 * 79.85 b 83.35 * 72.77 ns
No irrigation 72.78 69.8 68.28 70.13
42047T1 Irrigation 87.99 ' 79.25 4 86.71 * 70.01 ns
No irrigation 68.39 70.55 65.92 69.38
Significance
Cv 3.96 5.20 5.81 4.68
Cultivars * ns ns *
Water deficit * * * ns
Interaction ns ns ns ns
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Cultivars No irrigation 1 week t-test No irrigation 4 weeks t-test No irrigation 5 weeks t-test Rewatering 2 weeks t-test
‘Red Anghkang’ Irrigation 76.39 ns 61.22 * 61.79 ns 64.73 ns
No irrigation 72.48 54.44 48.57 61.24
4306071 Irrigation 73.99 ns 63.17 ns 63.39 * 63.6 ns
No irrigation 71.62 62.19 48.72 61.88
43087T2 Irrigation 72.5 ns 64.97 ns 61.62 ns 63.65 ns
No irrigation 72.13 57.26 45.35 64.26
42047T1 Irrigation 72.34 ns 62.23 ns 62.01 ns 64.87 ns
No irrigation 69.73 59.59 49.69 62.9
Significance
Ccv 1.90 14.03 7.32 4.12
Cultivars * ns ns ns
Water deficit * * * ns
Interaction ns ns ns ns
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No irrigation 24.6 343 35.4 36.9
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No irrigation 22.1 27.1 29.88 31.0
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No irrigation 26.1 34.5 359 49.0
Significance
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Shoot: root fresh weight

Cultivar Treatment Week No irrigation No irrigation No irrigation Rewatering
beginning 1 week 4 weeks 5 weeks 2 weeks
‘Red AK’ Irrigation 0.7:1 1.1: 1 1.8:1 1.3:1 1.5:1
No irrigation 0.9:1 0.8:1 1.2:1 1.0: 1
43060T1 Irrigation 0.4:1 1.1:1 1.4:1 1.2:1 1.2:1
No irrigation 1.1: 1 1.4:1 1.3:1 1.2:1
4308712 Irrigation 0.6: 1 0.9:1 0.9:1 1.2:1 1.1: 1
No irrigation 1.1: 1 1.0: 1 1.2:1 0.9:1
42047T1 Irrigation 0.6: 1 1.0: 1 1.0: 1 1.2:1 1.3:1
No irrigation 0.8:1 1.1: 1 1.1:1 0.9:1
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Shoot: root dry weight

Cultivar Treatment Week No irrigation No irrigation No irrigation Rewatering
beginning 1 week 4 weeks 5 weeks 2 weeks
‘Red AK’ Irrigation 0.7: 1 1.1: 1 1.8:1 1.3:1 1.5:1
No irrigation 0.9:1 0.8: 1 1.2:1 1.0: 1
43060T1 Irrigation 0.5:1 1.1: 1 1.4:1 1.2:1 1.2:1
No irrigation 1.1:1 1.4:1 1.3:1 1.2:1
43087T2 Irrigation 0.6: 1 0.9:1 0.9:1 1.2:1 1.I: 1
No irrigation 1.1: 1 1.0: 1 1.2:1 0.9:1
42047T1 Irrigation 0.6: 1 1.0: 1 1.0: 1 1.2:1 1.3:1
No irrigation 0.8:1 1.1: 1 1.1: 1 0.9:1
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B ‘Red Anghkang’
fructose

+38.9 +33.3 [l 43060T1

+34.5
275 +32.2

I 43087T2
B 42047T1
| -19.0
i -27.9
glucose +60.7
4 -27.0
_ T -35.1 3055,
soluble sugars
+49.2 1375 +40.4

: -74 1.4
| B2 266

. sorbitol
1314 1342

+25.6
| +18.1

) weekl 4.6 -7.1 week5 week7
} -104
18.3 -6.3

manlasumlasiimagylase (sucrose) WynTaa (fructose) nglaa (glucose)

A %I { %‘ 4 o a
¥p31UN0a (sorbitol) aLIAIANALA1811 (soluble sugars) iaBUNUANYNA 1Y

J v o

= [ Y %I [ P A [ Y g an g‘.&
W 4 Wugrawwams i luddamn 1, s vazenavu ieivilnadnnsalu

E]

Flanin 7



49

a d Y] d
5. mamsanszHlaaldllsunsundamnoes
A, o Y A Ag Y = ¥ Ay an o P .
WernmstanguAuiisn 19 lumsAnuinsiiiae35namaes (cluster analysis) 1aon1s
A ) A 1 aa J Y ad 9)95 Y A o
@ondeyanianuuanananaszrIduivlnanliihaaeanisnaass nazduiiaivh
o w 9y % A @ dye/ ~ [ Y %’ v JaAa A 1 ~ 9
msnnams 1 Teadendrdianifadens i tagwuglionsnanemsnlasuulasdoya
1 Y] ) L ad ' Y 1 4 3 o o Y 2 o 9
upazau luda¥in 5 Fainanua 8 A1 laun AN Winaas1ay MIinuEIn
ko Y v v 3 o P} s 3 ¥ A gy
Nanua erennuna v hrinuiennunaman anansn lad haanazatein 14
%’ dAa a d Y axy [ U = 3/ v J I
uaziAaweiINea NANTAATIZHAITNTAINA A WITOLLIANTNT 4 WuF oomilu 2

o

] 1 9 1" 9 J ¥ 1 Y]
nau Nguusn IALN AURFWUFNUILDY 919U NUAY 1BZNHENTHE 42047T1 HA1WEWTTD

Y Y o = v =~ 901 1 o [
lumsnuudalndifeany alimIaoUaUIABAMWATIAILANAINAY TAg ‘DIUIIUAI’
= A 2 ' o Z ad A 2 =
NSINUIINININNUY uAgNNANIHE 42047T1 HUINQSINa iUtz imsazay
g A A g 9 1 VoA 9 1 @ 2 A
Waaveiineamuguae daungui 2 Taun gnwansa 43060T1 taz 43087T2 ¥4l

' Yy Y MYy » A o o A

anuaniolumsnumuaeanzudadsldioondn Niaesiuginoudues Inedilsum

] 9°l da
fl"lﬂﬁﬂa\‘lll,ﬁgvlﬂflﬂﬁiﬁzﬁiJu’W]’lﬁ“lfﬂTLl‘VlE]ﬁ

¥xxx A F*HIERARCHICAL CLUSTER ANALYSIS

Dendrogramusing Average Linkage (Between Groups)
Rescaled Distance Cluster Combine

CASE 0 5 10 15 20 25
Label Num + + + e S -+

‘43060 T1°
‘43087T2
‘Red Angkhang’
‘42047 T2° !

o

3 a o 1 any =~ J
NN 12 uwugmmmmsi}ﬂﬂqﬂmn Hierachical cluster analysis ﬂIE]ngIuW%WH‘Q
91V AL 43060T1 43087T2 waz 42047T1 Taslddoyanuerinadiy
1 o ¥ o Y [ 3 o Y v ¥ @ Y
Wmineaa MMINUes NN Wninurasnvualyg 1nineesn
<] %’ LR L %’ 2 z
vinaan Ysuanihduins luly WSwnanhaanavua dsunanihmanynlee

¥ Ia
tazdsunahnayeitnea



a J
V17

= Y a a Y A~ ¥ o ¥ o
malasunlasmemumsnsaau Ia 1dun anuennsiiy dingauazimin
Y 1 o 9 Y A Ao o 9/2:} g’/ oA =1 v Y AN Yo %’ a =
ureaudduluduiivndinamsldiniy nundenSeuieunudun lasuilnaseiia
) ) Y o = 1 ~ ¥ Y a o .
108N FId0ANADINUMIANYINIIADUAUBIRDANIZIAIEA TuAUgAIaAT (Silva,
9 A . A ! A 3 o qy
2004) taza1u luauneditla ‘Imperial Gala® (Fernadez, 1997) inundn1izaseatnii 1ins

wsay Tavosnsanaq

dmsumaiyvesaiuldau fie s1n lugnuausea 43060T1 tag 43087T2 WU

a a 4 ) o 9 ' o
ﬂ'lilfl]iiUum‘]JIGIGUENi1ﬂaﬂﬁQlﬁ@@ﬂ1ﬂu1ﬂuﬂllﬁﬂi1ﬂ Gl‘wumz DNUNLLAY’ LY QﬂWﬁ'lﬁWﬁ

v o A

a a g’; Y %’ Y Y 2 2
42047T1 mmmﬂu@mTmawmuummmu%ma‘lﬂ uazumuﬂumﬂmwﬁu Iﬂﬁlcl,u

Blgda

o A Y Ao A ds! A = v 9 A Yo aoz a
dUain 4 wag 5 Auntnams ¥ 3NWﬂli']ﬂL‘Wll‘ll‘LlL‘JJ’E)LIG?JTJWIﬂﬂﬂﬂ@]uﬂulﬂﬁﬂu'lﬂﬂﬁ

4 v Al

v v Y
gamsmiminudesinmuiuluiug 819U 1ag Wig 42047T100AAR09NUTUYDY
Atkinson e7 al. (1999) NANMIANUNUMUIDIGUADAB AR Iuduetla (Malus
y 1 1
domestica) Taonf3oueuinninuiesnluduaenus Ini 1aun AR69-7, AR360-19,AR628-
v v v 2 I v Aa
2, AR295-6 1Az AR486-1 NUAUADWUE M27, M9, M26 1ag MM111 Fuiluduaeiiinim

4

[ Y Y Aa dg! Y a a I Y T 9 o
‘VI‘L!‘I/H‘IWI’[’)ﬁﬂ']'JZLLWQLLa\‘]Lﬂﬂalluulﬂﬁ]']ﬂﬂTﬂiﬂiﬂJuL@UT@]‘U@QTIN‘]JHLITJUI@@ HASWUNAUADNUT

= y A 2 ' = YyI

AR295-6 and AR486-1 HUT U5 INUAUNNNINTUNI M26 cumﬁmclwmmw AR295-6 Llag

I 9 A =1 9 Y 3’; [ Sol o Y [} I Y dycu o A
AR486-1 nJmmm@mm%ummmmmﬂm AIUY MUMUALTITINUIS UAIFIANTHIN

A o . ! 1 < '
uTNTW%TﬁmTLﬂﬂ’JﬂUi%UUSTﬂﬁWﬁJRfﬁJ@]ﬂﬁﬂTJ%ﬂﬂﬂlﬂ"U’ﬂQﬁ)ﬂﬁ@ﬁG}f 1HQWUﬂﬂﬁ6QﬁWU31
U = 2 49! . @ Y =3 I 2 Ay

DWUNLAY’ uazgﬂwﬁm 42047T1 llﬂWiLWNﬂIHGUE)QHWﬁHﬂLLWQiWﬂ%Q@W%LﬂUﬂﬁqﬂﬁuﬂﬂ@u

~ 3’; ) d’dy ¥ A v w1 %} ] = o ) a
Wensreiugilunnel udnoanzviai wwaeInuluauueilitla

i A o v J @ 1 3 o 1
Lﬁ’f]Wﬁ]'lim'lﬂ'J'liJ’!;TllW‘Ll‘ﬁ‘iZW'N\if]@]i'lﬁ')uuWWuﬂﬁﬂLlﬁleﬁ}ﬁﬂl@ﬁﬂﬂﬂ@fli'lﬂ Iag
@ ' o o [ < A Ao o ¥ '
’E]GIi'l’(?f')‘uu'l'ﬂ‘L!ﬂﬁﬂl!ﬁmlﬁ}\‘l"ll@\ﬁWﬂGh’iﬂluﬁE]i'lﬂl,aﬂ Gl,uﬁ'uwwmmﬂmﬂﬁ'm DNWUNLLAY’
1A [ 3 a2 [
L!ﬁ%@jﬂﬂﬁw 42047T1 W“lJ’NiJﬂ'lﬁJi'UGl’)G]E]ﬁﬂWWﬂ'liﬂlW@uWiuLLu'JT]'lﬁlﬂEl'Jﬂu ﬁ'f) 13

wiay TnvesdrumitioAuana (M3 1 uaz MsNHUING 14) tazionasansiauly

~ v o w 9

dy A Y 9/90} ! A o < A o 7
L!agwuﬂﬁlﬂmﬂﬂﬁuwmﬂaﬁﬂ’lﬂ@ﬂ13Glfl/iu1W1J'J’]‘1/;|ﬂ§'$ﬂ$1/]1/]’lﬂ’]ilﬂﬂ“l]@3al,a o Gluaﬂ@’]ﬂﬂ 1,4

A g {

3 A vo & g o A YY A o o ¥v¥ A, K
uas s ﬂ‘%mmm‘ﬂwm m‘uuugﬂuﬂi}ﬂwmNaslw@uwmmﬂﬂmisl‘ﬁummuauslwm@luuaﬂ

a a

T 9 AR Y [ 9 a o A Y ~ % 1A
nMaulna "]Nﬁ’f)ﬂﬂai’Nﬂ”LIGl‘L!G]uQﬂ”lﬁﬂ@]ﬁ‘lﬂﬁ]iﬂlmﬂI@fﬂﬂi@]ﬁﬂWWLﬂﬁﬂﬂuTWﬂ’ﬂNﬂﬁ

g



51

WIYALIAAAAY (Silva ef al, 2004) IFUAGINUUIVE TUUIT]A Imperial Gala® (Malus
. d' LY a a d‘ 1 Y = %}
Domestica Borkh.) "Wu116a31M 393 gpat Invesluanauiioagmeldaninaseaiil

(Fernandez et al., 1997)

msanyInslasuntlasmemusuni Taemsiadsunanmalulunuinhana
' { ' 5 4 ] "o
g Insauazng lad lulmaaeunlas salsmanhaanynTaamugadu uanaenuauy
NAADIVA Bainco ttazamz 1uil a.a. 2000 inun lulimsazauynlnaionouanoo
1 % a o { %}

ANNATUA LATDAATDINUIIUITBVYDY Rodrigues LazAnNE (1993) AAnwaazasoatirlu
g 1 A o = a 3 Y 2 o
AueJU Uag Amdt oz (2000) NNMIANEIANIZIATEAN IUAUNY WUF Ingwe’ 1Az
WNnIeuRy nuNludanznssannmsvianuunyazimsasauiyn lnauaziaan

Ty A 2
azmﬂuﬂmwnqwu

= ?.’, dal 1T a A % S 1 = g A
MSANYIATIUNUNBNTNaveIN1ssalnanemsiasuudasdsuanihaan

o w

Y a A v & © ¢ 1A oA ] A , v
azaroi ld luludisigndinamsIiiima 4 wiug wu@Rernuinu ludnTnadiosgnie 14
Y Y ] Y '
anmmuimiazlimsazauimaiiuga¥u (Mohammadkhani and Heidari, 2008) ttaz Wi 11au
v ' o ¥ ! ¥ A 2 '
9 2 Wug Ao ‘9 NVIUA HazgNHANs e 42047T1 dzauhaaazater lAmugaiuni

duilnd

[ { [ g A o 4
ﬁﬁfmumumumﬁﬂyWLﬁfnmJﬂ1Sﬁzﬁuum1am@iuwaa1uﬁmaﬁ Rosaceae Lﬁ@
] %’ 4 (] [ 1 L g 1
ﬂgﬂ?ﬂiﬁﬁﬂ'ﬂ&ﬂ%ﬂﬂfl]']ﬂﬂ']ﬁslﬂﬂu'] Lﬁﬂ‘?ﬂﬂ?ﬂﬂ?ﬁﬁﬂETﬂﬁiﬂmﬂmﬂfil%’aﬁGL‘L!ﬁﬂTWﬂl']ﬂLl'] LBU
A o =\ . .
woilila (Wang and Stutte 1992) 1%033 (Ranney et al., 1991) 48 W% (Bainco et al., 2000; Cui et
dy VA g I o S Y A 1 v I
al.,2004) Wﬁﬂ']'i‘Vlﬂﬁ@QuWU'ﬂlll@QﬂuuﬂLﬁ&’ﬂ&’nﬁ1 5 ’dﬂmﬁ ﬁuwmmazwuﬁumiﬁzﬁu
%I I Aa 1 [ a a ?,’ 1 %’ da g’/
HUINALDIUNDAUANANNNU NUDNTNAVDINITIAUINONITHASTUUINALDIUNDA TIUNI
a Aa 1 1 v o w Bl @ ¥ Ja 4 ~
f]ﬂ‘ﬁwaﬁjilig?r)'lﬂwuﬁ Ll,azm‘imﬂﬂmﬂﬁjumam‘iﬁx’dummacﬁaijmﬂaa Lﬁ'ﬁ)ﬂﬁiﬂ‘ﬂl‘ﬂ‘(’lﬂ
v Y A Ay Yo H a A4 3 I a A Y I 1A
ﬂﬂ@]uw%ﬂqﬂiﬂu'lﬂﬂﬁv\lﬂ'nwuﬁ 42047T1 ’dzfmum1a%a’5umaagdmjﬂLtﬁﬂﬂmwuﬁ]m
%I da 4 ] [ 1 L %’ ) o
ﬂ’liﬁ$ﬁﬂﬂ1@1ﬁ%ﬂiﬂﬂ@ﬁ£ﬁ@%ﬁﬂiﬂ‘]sJ’lﬂ'J’lﬂJLG]\ﬂlle,G]faaEl,u’ffﬂ']W"U'lﬂu'l ANNIUNITFSTY
%} A 1 = g‘u 1 [ 1 v IR d%l " v o A
uwnaclm’im/maixwawﬁﬂngmiElﬂuui]xLmﬂ@ndﬂu”lﬂclul,mazwu‘g%wuaqﬂuwu‘qﬂim%
uaNA1anUeen 1UA28 (Wang and Stutte, 1992; Wang et al., 1996; Sircelj et al., 2005)
@ ao v 1 1 g
a0AndeIn DU TURY (Prunus persica) WiT ‘Nemaguard® WUNTEHINANNIZIATIAU

%} A A 2 4 ] 1 4 .
’ﬂgflﬂ'liff$ﬁiJ"U’E]\‘]u'W]'lﬁ“]f’f]‘i‘]JﬂﬂﬁlWNq@“ﬁuiuiﬂlﬁﬂﬂﬂUﬂﬁﬁﬂ'lWﬂ'NiJWN"U’ENLG]faﬁ (Bainco



52

1 @ o J { A 4 [
et al., 2000) IFWABINVANWUT ‘Ohatsumomo’ (Cui et al., 2004) nagluadgijwile 145y

Ao ' @ P4 o a A 3 .
anuaseanngargismunIuluimsdunsgvivesneaugadiu (Deguchi ef al., 2002)

dy [ v J 901 [ 901 A Y A
wannUnuaNudunusvessnash lulunudsunathmaresinealuauiy 3

WUT A0 43087T2 43060T1 1Az 42047T1 (MW 13) naasIiimiuheases ineads aui

q

dy A 1 [ v J %’ 1 9 v J 1 =
mﬂmumammmauwuwmﬂ?mmm“lu“luaﬂm LL@]GI,HVINGI'NGUWJJWU‘E DNUVNLUAY WA
2 1 Y o ~ ' v o d 2 ¥ I Aa
R AUV (0.25) (DIWN 13) uliJLlﬁﬂﬁﬂ’?ﬂ3JfﬁJW“L!‘ﬁ“llf)Qﬂ%lﬂﬂluﬂuﬂlﬂlmgu1ﬂ1a°ﬁﬂiﬂﬂﬂa

& T o oA e o JY Y < 9 o ~ ) 2
GNLLﬂﬂmQﬂUW%QﬂWﬁMm 3 NUTUVNAU @1ﬂlﬂuulﬂllﬂ'J'lﬁgﬂ‘llﬂj']llLﬂﬁﬂﬂu11Uﬂ1§ﬂﬂa@\1u

4
[ o

3 =~ ' v o R o EY A Ja 1
WAz auMm 50\11/]']11’1’ﬂ?ﬁlﬂaﬂullﬂa\ﬁl@\i33@Uu’]§n@“ﬁ@ﬁﬂﬂ@aﬂl@\1 ‘f)”l\'i“ll"l\‘lllﬂﬂ’ﬁlu

9 a Y Ao o w v 3 ' 1 @ A ' 4 < @ ({é/ A A
muﬂﬂmmmu‘wmmﬂ@mﬂwm”lmmmwﬂu LHBIAIN ‘DIWUILLAN Lﬂuwu‘gwumm‘nﬂgﬂ

~

dal a A =< [ (N 9 a
mumiuwumgqmnmmﬂmuammﬂizmﬁ”l‘ﬂsmamﬂimmaamammaeumnm

[ 1 Y~ Aana [ 9 [ Y a ~ 1
gananlaa (uald & TuNUMIIY, 2552) doanandntaiunaasd luduuelitlannun

EY)
Y

G o A 3 Y 4 A ' A o
anzies oAl Neuan1ios (mild water stress) Iilinaaemslasunilaafsuaug Insany
A
¥AIUNDA (Sircelj, 2005) Wang Lae Stutte (1992) Lag Wang UagaAM (1996) 51891417
d' (% A 1 = %’ 1 =\ 1 [ [
nasunlasSunugylasanureiineaseannziaseatinaziianuuanaiani lame

o = 9 Y 1 A 2 Ja a X v A
TEAUVDITNINLATYA mﬂﬁuma!amﬂanmi!,‘wmummﬂ?mm%ammamﬂmﬂu 3NUD AD

¥y Z o & qu A
43087T2, 43060T 1148z 42047T1 naaslimungnuauna 3 wuguuldnalnmsndeumlas
-4 1 o A ov & 9 A
Pmanhmalumsaeudussaeanimmsunai Tuvazfwug 9nvuas l4nalnou

UNU

A o [ 1 9 A Ao S [ A 9 any
BMNITIANINAUNTNWUTAN ) MNANHAUSNITADUTUDINLTAAIDDNNIAIYID
- a 4 = 3’; v J I 1 1 Y 1Y A

cluster anaIyS|s NITAATIATIWITOULINYENNE 4 WUF poniu 2 nQuy f‘l%jll!,!fiﬂ]lmlﬂ AUNY

4
Wugnuiieq “9199191a9” Lazgaranswe 42047T1 Hanuannsalumsnuudslndifoany

o 1

l ] - 1 @ ) A
L!@lﬁfnj@@‘Uﬁu@\‘]@@ﬁﬂWWLﬂdﬁﬂﬂu'ﬂL@lﬂ@]%jﬂu Tﬂﬂwu‘fi “DINUNLLAY” ﬁﬂ%m’]mﬁ’]ﬂ!,wull']ﬂ

Q
4

2 [ 2 A 2 X = ° JAa A 2 9 1
VU A 42047T1 WHLNSNunnmvurazimsazauinaase s IneaiugIIuaIY diu
ngui 2 1Aun gneause 43060T1 tag 43087T2 FaTiANUa N0 lTUMINUNMUABENIZ

Yy Y vy R o oA ,
meaq"lﬂuaam”l mam‘wuﬁumuauaﬂ@awuﬂ‘%mmimaﬂamaﬂuW‘umiammm

%} A a o g‘l dyi [~ 1 a 14 g‘u A ’.3 da
UIANAEDIUNDA NI UIIYATIUTUHUINITIUADING 2 AD Wimagsesunoatazlsuw

Y
v A v

1 o ¥ & A o v o A 9 -
3']ﬂjﬂﬂﬂ'ﬁﬂ']u']ﬂuﬂllﬂ\iuuu'mzlf”ﬂJ'lzﬁlﬁﬂu']ulﬂsl%LﬂLlﬁj%’Jﬂﬁluﬂ'ﬁﬂﬂ!a@ﬂ@]uﬁ@@jﬂﬂﬁnﬂ

(%

IS Y o [ a A A 1
UanHUSNULRN mmuamwgnmmﬁuu‘w’gmnmﬂmuammﬂizmﬁ"lmm"lﬂ



53

50
‘Red Angkhang’

------ &
20 R*=0.2533 L] B stress

10

50

40 43060T1 n

» R: = 0.9182 [
20 ‘.

10
50
ap  43087T2

sorbitol content mg g FW

~ea
~.
=
-

30
20

10

50 42047T1 B

o R=08274

30 g
20

10 RWC %

0 20 40 60 80 100

d’ Y v J 1 1 [ [ (% %’ da
MNN 13 pslanudunusseremanuduivsi lulutessuahniesesinea
v J 1 o P
Tulunsiug <9199139099° 43060T1 43087T2 tag 42047T1 Tudilavin 1, 4
o o A o v ¥ a 1y a A % a 4
Hae 5 vasmsaaduazienauu Ivihmulnaunaunsneaonnselu

Flavin 7



Y
agluazvarauenus
asl

= A 9 [ a A A = = 9y
mﬂﬂﬁﬂﬂ‘]el1ﬂ1§L‘]Jale!L!,‘]JaQVIN@ﬂuVINﬁﬂ!j;"IU’JﬂEﬂ d55men uazyual luauae

= 1 @ d o A A Yo = [ 901 [ Yo 901 a
W‘Kﬂquwu‘ﬁﬂmaﬂﬂmﬂqﬂiUﬁﬂ1WLﬂiﬂﬂ1’iaQ%1ﬂﬂ13‘l}1ﬂu1 uazﬂaum"lmuummﬂﬂm

o @

A D Yo 1 A v A ~ s A Y} '
lWﬂﬁqulﬂﬁ'JUQslfﬁluﬂ'ﬁﬂﬂla@ﬂwclfwu‘ﬁQﬂﬂﬁlﬁqu NHUSNULAINUIN

=

o v Y % A 1 =) 1 = )
1. M3nams 1HuIN 30% Y9IMINIIMesive Inanemslasuuasvosauny

9 o a Y 3 v o Y 2 dy ~ o = A

ATUAUIIUINGT "lmm UHIUUNATAULLASTIN AITHYTINT W‘L!‘]/IGL‘]J uazmmuhm%unm
Y A A Yy 1A Y o o < 1 = = Y = a

AAAY ATUATTINYT ”lmm ﬂmmmﬁuwmﬂuh ﬂWﬂ’JTNHJfJ’J"UE]x‘ITUﬂJﬂT@@@Q ATUBIAN

4

9 [ %l da = 49! A 1 [ ! 4
”lmm sunahmasesinea imJmiﬁzﬁquumaa@mgmnmmu"lﬂiuumzwm

Q

A o A A ' = a a 4 2 4 oA '
2. WENWHTWUIND DNWUNLAY’ llﬂ’]iﬁ]iﬂlulﬁﬂI@]GU'ENi'IﬂLWMGUHLWENE]ﬂ'NLﬂfJ’J 1319

v J a a A 3 %,’ A 4 ]
Wuﬁgﬂwﬁﬂ 42047T1 ﬁmimitymﬂmmﬁﬂmwﬁuuazﬁmiazﬁumma%aiuwamﬁafma

4 =

aa %l ! /. a a
11’9?}1711115@@?15@%3@11!17311/‘1GU'IWLH FIUNUTANNAY 43060T1 o 4308712 llﬂ?iﬁ]iﬂlum‘]JIG]

] B Ia @
"lJENfl"lﬂﬁﬂﬁ\‘llmg]’liﬂd\lfﬂi’ﬁgﬁ'iJu’lGl’lﬁ“]fE]i‘Uﬂﬁ]ﬁﬂ’Tﬁ@uﬂu

(= v J g’/ v J I 1 1 9 = v J
3. AUTOUUNNFWUTNAADING 4 WUG pomilu 2 WIGEY f‘lf,]ll!,!ﬁﬂ]lmlﬂ NIWUG
LA ' 3

WUHDI DNVIUAL UANHAULNUMUADANIZIAIBADINNITVIAIIAY TUTEALREINDNY

4 J J =

WURQNWAN 42047T1 ngud 2 ldun NyWugQnHey 43060T1 LAz 43087T2 TanbULNUNIU
[ G %,‘ Y Y 1 =R Y1 A o o’dy A 1 [ ] U

ADTN1IZIA38AINNTUIANT IAToN I DandNAFHUTALILTDY 9199191A° gNIRBgngy
= = [ 4 = 9 1Y (% 1 = Bol
ReInuRsWUTgnrey 42047T1 uatinis1gna lnnisdsudraeaniizmssasinnsviaii

UANAIINY

]
@ @

2 = A o Yo A A Aa ' =
4. A% ﬂ‘l’lm‘JJ”ISﬁﬂJLW@uﬁJﬂﬂfﬂmﬁf)ﬂW%ﬂNﬂ?TNﬂuﬂiuﬁﬂﬁﬂT’wlﬂﬁﬂﬂﬁﬂﬂfﬂi
P

Y A A v ¥ o v ¥ sa
V1IAUT AD ‘l@3J']ﬂ!'i']ﬂﬁﬁ@alslﬂﬂﬁuﬂllﬁﬂﬁqﬂlm$ﬂ']ﬁﬁ%?fﬂu']@na"]fﬂﬁﬂﬂﬂﬁ{lu{lﬂ



55

YDA UBIUL

Y Y H
A v A v A

1NMINaaedladIanminz lumsinldaatonfisnianununuaeaniig
=) %’ A =Y 91%:} o Y %} a
A3EANMTVIAYT A UTuasin lasms IFihviipuiasnuazmsazaviinga ¥osunea
1 o %’ = A dy o A =\ 3’/ I
Tuly uannssiimsnaaeedidn 1 ggma iiesnmsnaaoiiinies 1 g9 dnnammiiuly

lanasnsiudedanaas moaannuulsilsivvesdoya



PNAINAZTI919D9

v o £ o w A d'gl.l
UNPAD ITATUYND. 2537. "!illwﬂﬂlﬂ‘i"iuﬁl. ﬁTlJﬂ‘WiJ‘Wi’JL%fJ’J, NIUNW.

[ a Jd a v o 4
1!'33&5]11’ Qﬂﬂﬂi%!ﬂﬁﬂ UAZTUBUNT DINT. 2537. ﬂ'J']iJﬁﬂJWH‘ﬁﬂlfNﬂWiﬁ%ﬁMIWﬁaulﬁ@ﬂﬂWﬂ
2 a Jd a
’e’fmaxmmumaxwawamm&ﬁ}nTWﬂ. 2. INEATAANT (INY.) (28): 340-347.

4 @ v

YInr auels, gariud ganswug

a Q2

@ a 4 v o o J an
I’E]W’li AUNITWH, UNTY TITUNNSWUT LASTHINA ’Jgﬁ.

£ \ a

v A d' Y o U d' ~
2525. Tmamsﬁmeﬂmunmmﬁu!sm‘luwammuﬂga. NUNHATNEN

U

UMINNSBABATANAAS, ATINNC.

a v v o v A 4
V3 usfs. 2537, 20 Yuramsyndniannnuiigamamivevestszmalng. dniniuv

a s L2 2
BUIUNITNWIUA, NTIUNNA.

Yalls & FUNUMIIIT. WIzIBNIAYND. 2552. UKAINN : http://www.belovedking.com/,

30 NUEIEU 2553.

Araji, I. and K. Arzani. 2008. Effect of water stress on some biochemical changes in leaf of five

olive (Olea europaea L.) cultivars. Acta Horticulturae 791: 523-526.

Arndt, S.K., W. Wanek, S.C. Clifford and M. Popp. 2000. Contrasting adaptations to drought
stress in field-grown Ziziphus mauritiana and Prunus persica trees: water relations,
osmotic adjustment and carbon isotope composition. Aust. J. Plant Physiol. 27: 985—

996.

Atkinson, C.J., M. Policarpo, A.D. Webster and A. Kuden. 1997. Drought sensitivity of apple

rootstocks. Acta Horticulturae 451: 171-178.

Atkinson, C. J., M. Policarpo, A.D. Webster and A.M. Kuden. 1999. Drought tolerance of apple

rootstocks: production and partitioning of dry matter. Plant and Soil 206: 223-235.


http://www.belovedking.com/

57

Behrouzyar, E.K., M. Yarnia, S. Darbandi and H. Alyari. 2007. Effect of drought stress on some
morphological characteristics of two sunflower (Helianthus annuus) hybrids at different

planting densities. Journal of New Agricultural Science 3(8)

Bianco, R.L., M. Rieger and S.S. Sung. 2000. Effect of drought on sorbitol and sucrose

metabolism in sinks and sources of peach. Physiologia Plantarum 108: 71-78.

Bohnert, H.J., D.E. Nelson, and R.G. Jensen. 1995. Adaptation to environmental stresses. The

Plant Cell 7: 1099-1 11 1.

Centritto, M. 2005. Photosynthetic limitations and carbon partitioning in cherry in response to
water deficit and elevated [CO,]. Agriculture, Ecosystems and Environment 106 :

233-242.

Chartzoulakis, K., A. Patakas, G. Kofidis, A. Bosabalidis and A. Nastou. 2002. Water stress
affects leaf anatomy, gas exchange, water relations and growth of two avocado cultivars.

Scientia Horticulturae 95: 39-50.

Chinnapat K. 2013. Knowledge Discovery in Database and Data Meanning. Available

Source: http://scriptslines.com/blog/what-is-clustering/

Cooke, S.A., S.0. Jonsdottir, and P. Westh. 2002. The vapour pressure of water as a function of
solute concentration above aqueous solutions of fructose, sucrose, raffinose, erythritol,

xylitol, and sorbitol. J. Chem. Thermodyn. 34: 1545-1555.

Cui S.M., K. Sadayoshi, Y. Ogawa and N. Nii. 2004. Effect of water stress on sorbitol content in
leaves and roots, anatomical change in cell nuclei and starch accumulation in leaves of

young peach trees. J. Japan Soc. Hort. Sci. 73(1): 25-30.



58

Deguchi, M., M. Watanabe and Y. Kanayama. 2002. Increase in sorbitol biosynthesis in stressed

Japanese pear leaves. Acta Horticulturae 587: 511-517.

Fernandez R. T., R. L. Perry and J. A. Flore. 1997. Drought response of young apple trees on

three rootstocks: growth and development. J. Amer. Soc. Hort. Sci. 122: 14-19.

Food and Agriculture Oganization of The United Nations. 2009. Available Source:

http://faostat.fao.org/site/567/DesktopDefault.aspx?PageID=567#ancor/, Mar 20, 2010.

Gonzalez, L. and M. Gonzalez-Vilar. 2001. Handbook of Plant Ecophysiology Techniques.

Kluwer Academic Publishers, the Netherland.

Hopkins, W.G. and N.P.A. Huner. 2004. Introduction to Plant Physiology. 3" Ed. John John

Wiley & Sons Publishers, Hoboken, NJ.

Isaakidis, A., T. Sotiropoulost, D. Almaliotis, I. Therios and D. Stylianidis. 2004. Response to
severe water stress of the almond (Prunus amygdalus) 'Ferragnes' grafted on eight

rootstocks. New Zealand Journal of Crop and Horticultural Scienc 32: 355-362.

Jie, Z., Y. Yuncong and Z. Yuping. 2008. Effect of drought stress on the photosynthesis of wild

apricot. Acta Horticulturae 772: 287-290.

Kanayama, Y. 1998. Molecular biology of sugars metabolism and its regulation in fruit. J.

Japan Soc. Hort. Sci. 67:1203-1208.


http://faostat.fao.org/site/567/DesktopDefault.aspx?PageID=567#ancor/

59

Kanayama, Y., R. Moriguchi, M. Deguchi, K. Kanahama and S.Yamaki. 2007. Effect of
environmental stress and abscisic acid on sorbitol-6-phosphate dehydrogenase expression

in Rosaceae fruit trees. Acta Horticulturae 738: 375-381.

Kandpa, R. P., C. S. Vaidyanathan, M.U. Kumar., K.S.K. Sastry and N. Appajirao. 1981.
Alterations in the activities of the enzymes of proline metabolism in Ragi (Eleusine

coracana) leaves during water stress. J. Biosci. 4(3): 361-370.

Karkacier, M., M. Erbas, M.K. Uslu and M. Aksu. 2003. Comparison of different extraction and
detection methods for sugarss using amino-bonded phase HPLC. Journal of

Chromatographic Science 41: 331-333.

Kaynas, N. and K.K. Ataturk. 1997. Changes in abscisic acid concentrations under extreme

drought conditions in some peach cultivars. Acta Horticulturae 463: 121-125.

Loescher, W.H., and J.D. Everard. 1996. Metabolism of carbohydrates in sinks and sources:
sugars alcohols. Distribution of photoassimilates in plants and crops: source-sink

relationships. Marcel Dekker, Inc. Publishers. New York.

Mohammadkhani, N. and R. Heidari. 2008. Drought-induced accumulation of soluble sugarss

and proline in two maize varieties. World Applied Science Journal 3(3): 448-453.

Moing, A., N. Langlois, L. Svanella,. A. Zanetto and J.P. Gaudillere. 1997. Variability in
sorbitol: sucrose ratio in mature leaves of different Prunus species. J. Amer. Soc. Hort.

Seci. 122: 83-90.

Norman, F.C. and B.S. Wayne. 1988. The Peach. Horticultural publications. Gainesville.



60

Ranney, T.G., N.L. Bassuk and T.H. Whitlow. 1991. Osmotic adjustment and solute constituents
in leaves and roots of water-stressed cherry (Prunus) trees. J. Amer. Soc. Hort. Sci. 116:

684-688.

Reddy Y.T.N., R.M. Kurian, P.R. Ramachander, G. Singh and R.R. Kohli. 2003. Long-term
effects of rootstocks on growth and fruit yielding patterns of ‘Alphonso’ mango

(Mangifera indica L.). Scientia Horticulturae 97: 95-108

Rodrigues, M.L., M.M. Chaves, R. Wendler, M.M. David, W.P.Quick, R.C. Leegood, M. Stitt
and J.S. Pereira. 1993. Osmotic adjustment in water stressed grapevine leaves in

relation to carbon assimilation. Aust. J. Plant Physiol. 20: 309-321.

Rom R.C. and R.F. Carlson. 1987. Rootstock for Fruit Crops. John Wiley & Sons

publications. New York.

Silva F.C., A. Shavaleva, J.P. Maroco, M.H. Almeida, M.M. Chaves and J.S. Pereira.
2004. Responses to water stress in two Eucalyptus globulus clones differing in drought

tolerance. Tree Physiol 24: 1165-1172.

Sircelj, H., M. Tausz, D. Grill and F. Batic. 2005. Biochemical responses in leaves of two apple
tree cultivars subjected to progressing drought. Journal of Plant Physiology 162:

1308-1318.

Sircelj, H., M. Tausz, D. Grill and F.Batic. 2007. Detecting different levels of drought stress in
apple trees (Malus domestica Borkh.) with selected biochemical and physiological

parameters. Scientia Horticulturae 113: 362-369.



61

Taiz, L. and E. Zeiger. 2002. Plant Physiology. Sinauer Associates, Inc. Publishers,

Sunderland.

Wang, Z. and G.W. Stutte. 1992. The role of carbohydrates in active osmotic adjustment in

apple under water stress. J. Amer. Soc. Hort. Sci. 117: 816-823.

Wang, Z., B. Quebedeaux and G.W. Stutte. 1996. Partitioning of (;,C) glucose and other

carbohydrates in apple under water stress. Aus. J. Plant Physiol. 23: 245-251.

William, G.H. and P.A.H. Norman. 2009. Introduction to Plant Physiology. 4" ed. John

Wiley & Sons, Inc., the United States of America.

Wong D. 2009. Peach Benefit-The Bomb of Antioxidants. Available Source:

http://www.zhion.com/herb/Peach.html/, Sep 30, 2009.

Yin R., T. Bai, F. Ma, X. Wang, Y. Li and Z. Yue. 2010. Physiological responses and relative
tolerance by Chinese apple rootstocks to NaCl stress. Scientia Horticulturae

126(2):247- 252.


http://www.zhion.com/herb/Peach.html/
http://www.researchgate.net/researcher/78958982_Tuanhui_Bai
http://www.researchgate.net/researcher/15608677_Fengwang_Ma
http://www.researchgate.net/researcher/2010943464_Xinjuan_Wang
http://www.researchgate.net/researcher/79859522_Yonghong_Li
http://www.researchgate.net/researcher/78176434_Zhiyong_Yue

MANHIN



‘Red Angkhang’-No irrigation . ‘42047'-No irrigation

4 1 d‘ o 50’ d‘
MWHUINT 1 ﬁ’uﬁ%wuﬁl DNWUNLUAT 43060T1 43087T2 e 42047T1 mllﬁ%uuuﬁw

Y { %’ I ] 4 [
(LDIVU) wazduisnaniluszeznal s dilav (ke 5RN)

63



64

‘Red Angkhang’-Irrigation ‘43060-Irrigation ‘43087'-Irrigation ‘42047'-Irrigation

‘Red Angkhang’-No irrigation ‘43060’-No irrigation ‘43087’-No irrigation ‘42047"-No irrigation

=~ o o ~

MNEUINT 2 i"lﬂ"’ll@x‘]@%}uW‘]fWH‘ﬁ DWUNLAL 43060T1 43087T2 Lag 42047T1

q

3 =

o ¥ { 3 g o ' 1
"lﬁ}iummmn (LD VU) Ltazﬁuﬁﬁvﬁmmtﬂmzﬂznm 5 gl 193819)



a

65

M3 19WUINA 1 Yoyagatouinel a wilasmaasai 3 aortido1iinyasnaiee19 Mua

E1)

9
wsou ounorg mmm%ﬂmmumﬁaumywu —NHNINY 2554

(d1la¥in 0 - 7)

. AmAUFNG
gUUNnaY P

72821301 RaY

(°C) (%)

(@i 0) 23 BB 54 2431 65.91
(@i 1) 23-30 1WB1BY 54 18.99 94.63
@laniii 2) 30 WU — 7 WOHAAN 54 22.66 79.04
@laniii 3) 7 14 WO HAANS4 21.40 89.84
(@i 4) 14— 21 WOHNIAWS4 21.42 85.03
(@i 5) 21 - 28 NOBAIANS4 20.14 94.14
(@aiii 6) 28 WOHMAN — 4 WU 54 20.81 94.38
(@aniii 7) 4-11 guiou 54 22.23 88.09




66

3 ¥ a A o g’/ y { 3’, 1 [ v J
MIWUINA 2 ANVTFUAYN ANUeINg T lunidu Hunlunmuadedu anudunus

%’ 1 =\ =\ YA o A Y [ P
luly sazamanuderlulune 4 wug luiuGuaumsnaned (d1avin o)

Soil moisture New shoot Leaf Leaf Leaf relative Chlorophyll
Cultivars
content length number/tree area/tree water content content
(%) (cm) (leaf) (em) (%) (SPAD UNIT)
‘Red Anghkang’ 88.39 24.6 634.5 5961.9 81.77 37.33
43060T1 88.05 22.1 322 2795.74 88.8 36.10
43087T2 88.39 21.6 518 3722.32 88.36 41.30
42047T1 87.55 22.9 371.5 3559.87 91.44 36.85
f-test ns ns ns ns ns ns
CcV 15.49 59.23 71.02 83.93 16.84 27.45
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Fresh weight (g)
Cultivars
Shoot Total root Coarse root Fine root
‘Red Anghkang’ 210.5 298.3 2444 53.9
43060T1 150.5 376 274.75 101.25
4308712 204.5 354.75 288.05 66.7
42047T1 247.5 386.8 332.9 53.9
f-test ns ns ns ns
CvV 56.89 76.94 67.37 30.76
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Dry weight (g)
Cultivars
Shoot Total root Coarse root Fine root Shoot:Root
‘Red Anghkang’ 99.66 139.94 118.76 21.19 0.71
43060T1 70.56 135.41 108.81 26.6 0.52
43087T2 95.94 167.13 140.93 26.2 0.57
42047T1 122.25 203.69 171.94 31.75 0.6
f-test ns ns ns ns ns
Cv 33.89 40.92 40.18 63.65 164.13

WANEIHA ns ARAY IULANANAUNNADA



69

v v v 9
M3 5 USnaniaagIasa (sucrose) W3n lad (fructose) nglad (glucose) 1A

4 3 Jda . @
Naza1e1114 (soluble sugars) tazasUNoa (sorbitol) T luias 4 Wug

v A @ 4 {
TusuisudumInaass (§la1in 0)

J

a

Sugars content (mg g fw)

Cultivars
sucrose fructose glucose Soluble sugars sorbitol
‘Red 0 11.32 18.78 30.10 26.88
Anghkang’
43060T1 0 7.21 18.34 25.55 23.15
4308712 0.75 791 18.20 26.86 25.31
42047T1 3.04 14.61 23.36 41.10 28.02
f-test ns ns ns ns ns
Ccv 160.21 121.26 83.35 34.20 68.27
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percent different (%)

cultivars fresh weigth dry weight
Leaf number/tree  Leaf area/tree
Shoot total root  Coarse root Fine root Shoot total root  Coarse root Fine root
‘Red Anghkang’ -19.2 14.0 -10.4 +6.5 +8.0 +1.8 -6.2 +0.1 +2.2 -7.6
43060T1 +13.4 +5.7 +14.0 +19.8 +30.0 +1.3 +4.5 +12.2 +16.6 +0.2
43087T2 -15.2 +43.1 -1.6 -17.3 -9.7 -48.7 +5.4 -7.7 -4.8 -20.6
42047T1 -36.3 -24.2 -13.2 5.7 +6.1 +4.4 94 +2.6 +6.4 -11.9
significance ns ns ns ns ns < ns ns ns ns
propability 0.475 0.357 0.439 0.197 0.588 0.004 0.296 0.308 0.392 0.594
Cv 21.41 19.69 23.02 23.95 24.04 43.59 26.68 21.89 25.17 17.61
vnevg ns Aunaoliuand1siuneada
* gundeuanaeiuneataoaivediy

0L



d' = [ a 4 ajdd'ow sl%d'd wydtilﬂ)cug A o o W 9}90' [ P
M NHNUINN 7 fﬂil‘ﬂaEJ‘L!!L‘IJ@\‘]LLﬁa$W1311JL¢I’E]ﬁlfN@ll!W“Immﬂﬂﬂﬁi‘ﬁunuEJWIfJ‘]Jﬂ“]JGIuWG]f‘IﬂulﬂﬁJL!ﬂJﬂ@lﬂﬁ\imﬂﬂﬂﬁi“ﬁuﬂuﬁﬂﬂWﬂﬂ 4

percent different (%)

cultivars fresh weigth dry weight
Leaf number/tree  Leaf area/tree
Shoot total root  Coarse root Fine root Shoot total root  Coarse root Fine root
‘Red Anghkang’ +12 +23.0 -40.2 344 +41.6 -0.3 -43.2 +24.4 +26.8 +9.4
43060T1 -38 -16.4 -23.8 -24.5 -12.3 -59.3 -26.6 -17.0 -12.7 -31.7
43087T2 -45 -12.1 -11.6 -20.8 -19.1 -26.3 -24.6 -19.0 -18.7 -20.2
42047T1 -11 -21.8 +16.7 +6.5 +5.8 +13.0 +11.5 +7.6 +8.4 +8.8
significance ns ns ns o ns < ns * * ns
propability 0.232 0.904 0.112 0.018 0.172 0.027 0.357 0.038 0.012 0.298
Cv 24.54 21.45 20.96 20.72 19.77 41.87 22.57 21.40 22.16 26.82
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percent different (%)

cultivars fresh weigth dry weight
Leaf number/tree  Leaf area/tree
Shoot total root  Coarse root Fine root Shoot total root  Coarseroot Fine root
‘Red Anghkang’ -28.6 -29.9 -2.8 4.8 4.8 4.9 -3.5 5.2 5.9 1.9
43060T1 -30.1 -25.8 -13.9 -15.9 -14.1 -24.4 -4.4 -10.5 -11.8 -4.4
43087T2 -40.8 -49.4 -22.1 -27.5 -24.2 -42.3 -8.3 -8.9 -4.1 -25.5
42047T1 -28.5 -44.1 -14.5 -1.7 -7.8 443 1.8 8.8 2.3 50.2
significance ns ns ns ns ns ns ns ns ns ns
propability 0.248 0.868 0.186 0.1 0.292 0.678 0.561 0.299 0.129 0.321
Ccv 5.10 0.61 10.39 13.92 15.51 86.41 23.88 27.82 31.81 156.94
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percent different (%)

cultivars Leaf fresh weigth dry weight
Leaf area/tree
number/tree Shoot total root Coarseroot Fineroot  Shoot total root Coarseroot Fine root
‘Red Anghkang’ -40.2 -65.0 -47.6 -19.6 -15.9 -37.0 -39.6 -12.7 -11.8 -17.3
43060T1 -6.7 -24.1 -4.1 -0.8 -1.2 1.5 -0.9 -2.9 -4.3 4.2
4308712 -45.8 -58.4 -37.9 -22.6 -21.3 -30.3 -32.2 -26.8 -29.0 -14.4
42047T1 -44.4 -44.5 -31.8 2.0 2.8 -2.0 -29.4 -2.4 -0.2 -13.1
significance ns K’ < ns ns < ns ns ns ns
propability 0.108 0.003 0.011 0.072 0.33 0.04 0.163 0.34 0.386 0.974
CVv 5.77 0.69 12.26 15.13 17.10 95.31 27.01 31.95 36.59 192.13
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Leaf number/tree (leaf)

Cultivars Treatments
No irrigation 1 week t-test  No irrigation 4 weeks t-test  No irrigation 5 weeks t-test Rewatering 2 weeks t-test
‘Red Anghkang’ control 343 ns 475 ns 732 ns 927 *
drought 277 532 523 554
43060T1 control 337 ns 644.5 ns 665 ns 729.5 ns
drought 382 401 465 680.5
43087T2 control 410 ns 569.5 ns 617 ns 950.5 ns
drought 347.5 3135 365 515
42047T1 control 455.5 ns 5395 ns 625.5 ns 706.5 ns
drought 290 478 447 392.5
Significance
Cv 17.08 22.18 26.12 29.54
Cultivars ns ns ns ns
Water deficit ns ns * *
Interaction ns ns ns ns
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Leaf area/tree (cmz)

Cultivars Traetments
No irrigation 1 week  t-test  No irrigation 4 weeks  t-test  No irrigation 5 weeks  t-test Rewatering 2 weeks t-test
‘Red Angkhang’ control 2816.41 ns 4081.72 ns 6468.56 ns 9822.87 *
drought 3210.96 5020.52 4537.27 3435.47
43060T1 control 2709.66 ns 4978.24 ns 5940.59 ns 7659.79 ns
drought 2863.71 4163.67 4410.31 5814.21
4308712 control 2438.38 ns 4313.82 ns 5224.63 ns 7596.74 ns
drought 3490.35 3792.91 2645.25 3160.89
42047T1 control 3141.21 ns 5216.31 ns 6098.49 * 6022.98 ns
drought 2379.69 4080.88 3408.97 3342.42
Significance
Cv 18.69 23.67 31.12 25.67
Cultivars ns ns ns ns
Water deficit ns ns * *
Interaction ns ns ns ns
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Shoot fresh weight
Cultivars Treatments No irrigation 1 week t-test  No irrigation 4 weeks  t-test No irrigation 5 weeks t-test Rewatering 2 weeks t-test
‘Red Anghkang’ Irrigation 211 ns 314.45 * 300.1 ns 456.04 ns
No irrigation 189 188.05 291.65 240.96
4306071 Irrigation 207 ns 339 ns 305.05 ns 351.78 ns
No irrigation 236 258.4 262.7 337.46
43087T2 Irrigation 257 ns 246.8 ns 320.3 ns 425.03 ns
No irrigation 253 218.1 2494 294.03
42047T1 Irrigation 228 ns 221.6 ns 326.05 ns 369.43 ns
No irrigation 198 259 278.95 252.06
Significance
CvV 26.08 14.08 13.95 16.30
Cultivars ns ns ns ns
Water deficit ns * * *
Interaction ns ns ns ns
wnewa ns Aundohinandaiuneada o
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Shoot dry weight
Cultivars Treatments  No irrigation 1 week t-test  No irrigation 4 weeks  t-test No irrigation 5 weeks t-test Rewatering 2 weeks  t-test
‘Red Ang khang’ Irrigation 87.87 ns 140.59 ns 133.96 ns 215.23 ns
No irrigation 82.4 79.82 129.26 129.92
43060T1 Irrigation 93.69 ns 133.42 ns 140.51 ns 170.51 ns
No irrigation 97.88 97.95 134.29 169.04
4308712 Irrigation 113.3 ns 149.37 ns 154.7 ns 206.43 ns
No irrigation 119.42 112.7 141.84 157.87
42047T1 Irrigation 101.31 ns 112.69 ns 156.27 ns 182.59 ns
No irrigation 91.76 125.62 159 128.94
Significance
Cv 30.58 17.40 17.42 11.52
Cultivars ns ns ns ns
Water deficit ns * ns ns
Interaction ns ns ns ns
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No irrigation 1 week

No irrigation 4 weeks

Cultivars Treatments Total Root Tap Root Fine Root Total Root Tap Root Fine Root
‘Red Anghkang’ Irrigation 198.79 150.85 47.94 170.17 142.115 28.05
No irrigation 211.75 162.97 48.78 228.71 200.75 27.96
43060T1 Irrigation 185.98 119.94 66.04 239.16 177.11 62.05
No irrigation 222.77 155.88 66.89 180.51 155.28 25.23
43087T2 Irrigation 276.16 222.43 53.74 284.03 216.32 67.71
No irrigation 228.48 200.92 27.56 22497 175.05 49.93
42047T1 Irrigation 230.22 184.76 45.47 224.17 186.47 36.7
No irrigation 243.39 195.93 47.46 238.71 197.24 41.47
Significance
CvV 17.27 19.07 50.53 6.49 9.09 27.76
Cultivars ns ns ns * * *
Water deficit ns ns ns ns ns *
Interaction ns ns ns & * ns
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No irrigation 5 weeks Rewatering
Cultivars Treatments
Total Root Tap Root Fine Root Total Root Tap Root Fine Root
‘Red Anghkang’ Irrigation 223.07 189.79 33.28 299.84 248.18 51.66
No irrigation 233.67 198.81 34.87 241.19 208.65 32.54
43060T1 Irrigation 244.89 202.15 42.75 283.26 234.58 48.69
No irrigation 206.04 173.71 32.33 281.13 231.73 49.41
4308712 Irrigation 275.79 225.37 50.42 373.15 320.67 52.48
No irrigation 199.83 170.75 29.08 289.02 252.42 36.6
42047T1 Irrigation 268.04 236.7 31.34 284.95 238.33 46.62
No irrigation 263.59 218.36 45.23 290.75 245.08 45.67
Significance
Cv 17.42 18.09 22.58 11.51 11.89 27.73
Cultivars ns ns ns ns ns ns
Water deficit ns ns ns ns ns ns
Interaction ns ns ns ns ns ns
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No irrigation 1 week

No irrigation 4 weeks

Cultivars Treatments Total Root Tap Root Fine Root Total Root Tap Root Fine Root
‘Red Angkhang’ Irrigation 100.88 78.73 22.15 90.42 75.46 15.38
No irrigation 100.93 80.46 20.47 112.49 95.67 16.83
43060T1 Irrigation 90.62 66.06 24.57 111.31 86.31 25
No irrigation 101.66 77.03 24.63 92.41 75.34 17.07
43087T2 Irrigation 140.57 114.03 26.55 149.92 119.99 29.94
No irrigation 129.69 108.61 21.09 121.47 97.57 239
42047T1 Irrigation 114.19 90.3 23.89 121.34 99.54 21.79
No irrigation 117.1 96.05 21.05 130.6 106.99 23.61
Significance
Cv 20.57 21.89 19.24 9.58 9.91 20.29
Cultivars ns ns ns * * *
Water deficit ns ns ns ns ns ns
Interaction ns ns ns & * ns
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No irrigation 5 weeks Rewatering
Cultivars Treatments Total Root Tap Root Fine Root Total Root Tap Root Fine Root
‘Red Angkhang’ Irrigation 116.58 97.06 19.53 146.61 122.46 24.15
No irrigation 122.66 102.76 19.9 127.99 108.01 19.98
43060T1 Irrigation 128.84 107.19 21.65 149.25 125.18 24.07
No irrigation 115.28 94.58 20.7 144.92 119.84 25.09
43087T2 Irrigation 139.23 108.42 30.81 195.2 165.47 29.73
No irrigation 126.89 103.93 22.96 142.91 117.47 25.45
42047T1 Irrigation 145.6 125.76 19.84 153.35 127.36 26
No irrigation 158.38 128.58 29.8 149.66 127.06 22.6
Significance
Ccv 14.44 15.73 16.01 16.99 18.4 16.32
Cultivars ns ns ns ns ns ns
Water deficit ns ns ns ns ns ns
Interaction ns ns ns ns ns ns
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Coarse root: fine root fresh weight

Coarse root: fine root dry weight

. No No No No No No
Cultivars  Treatments Week Rewatering Week Rewatering
irrigation irrigation irrigation irrigation irrigation irrigation
beginning 2 weeks beginning 2 weeks
1 week 4 weeks 5 weeks 1 week 4 weeks 5 weeks
‘Red
Irrigation 5:1 3:1 5:1 6:1 5:1 6:1 4:1 5:1 5:1 5:1
Angkhang’
No irrigation 3:1 73l 6:1 6: 1 4:1 6: 1 5:1 5:1
43060T1 Irrigation 3:1 2:1 3:1 5:1 5:1 4:1 3:1 3:1 5:1 501
No irrigation 2:1 6:1 5:1 5:1 3:1 4:1 5:1 5:1
4308712 Irrigation 4:1 4:1 3:1 6:1 6: 1 5:1 4:1 4:1 4:1 6:1
No irrigation 7:1 4:1 7:1 7:1 5:1 4:1 5:1 501
42047T1 Irrigation 6:1 4:1 5:1 5:1 5:1 5:1 4:1 5:1 6:1 5:1
No irrigation 4:1 5:1 5:1 5:1 5:1 5:1 4:1 6: 1
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Leaf greeness (SPAD UNIT)

Cultivars Treatments
No irrigation 1 week  t-test  No irrigation 4 weeks  t-test No irrigation 5 weeks  t-test ~ Rewatering 2 weeks  t-test
‘Red Anghkang’ control 49.25 ns 50.50 ns 51.78 ns 49.63 *
drought 47.90 47.15 51.45 45.30
43060T1 control 45.70 ns 46.95 ns 50.10 ns 46.63 ns
drought 45.55 43.30 48.40 46.88
4308712 control 48.83 ns 47.33 ns 46.73 ns 51.50 ns
drought 45.95 44.70 46.63 50.18
42047T1 control 44.78 ns 44.78 ns 50.63 * 34.70 *
drought 48.25 49.08 43.95 46.93
Significance
Ccv 12.94 12.58 8.76 9.01
Cultivars ns ns ns ns
Water deficit ns ns ns ns
Interaction ns ns ns ns
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Sugars content (mg g fw)

Cultivars Treatments
sucrose t-test fructose t-test glucose t-test soluble sugars t-test sorbitol t-test
‘Red Angkhang’ Irrigation 2.9 ns 18.95 ns 6.25 ns 22.25 ns 18.86 ns
No irrigation 1.17 24.17 5.31 33.20 22.27
43060T1 Irrigation non detected ns 18.81 ns 6.51 ns 24.53 ns 18.08 ns
No irrigation 1.46 26.13 7.79 32.75 22.71
43087T2 Irrigation 8.38 ns 22.03 ns 6.27 ns 35.37 ns 22.86 ns
No irrigation 2.32 17.85 3.58 27.18 24.56
42047T1 Irrigation 1.46 ns 21.68 ns 4.32 ns 25.46 ns 21.07 ns
No irrigation 2.55 15.63 5.06 18.69 22.04
Significance
Cv 114.03 22.51 46.50 51.78 14.82
Cultivars ns ns ns ns ns
Water deficit ns ns ns ns ns
Interaction ns ns ns ns ns
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Sugars content (mg g fw)

Cultivars Treatments
Sucrose t-test Fructose t-test Glucose  t-test Soluble sugars t-test Sorbitol t-test
‘Red Angkhang’ Irrigation 222 ns 15.11 ns 5.96 ns 23.29 ns 31.14 ns
No irrigation non detected 17.70 9.58 27.28 28.93
43060T1 Irrigation non detected ns 18.47 ns 7.13 ns 25.60 ns 29.26 ns
No irrigation 6.12 24.42 4.57 35.11 38.45
4308712 Irrigation 5.06 ns 17.92 ns 8.39 ns 31.37 ns 34.77 ns
No irrigation 3.27 22.19 7.42 32.88 37.51
42047T1 Irrigation non detected ns 25.79 ns 8.86 ns 34.65 * 35.88 *
No irrigation 3.35 34.69 8.62 48.66 48.18
Significance
CvV 165.86 18.88 29.29 18.44 7.98
Cultivars ns e ns * *
Water deficit ns o ns ns *
Interaction ns ns ns ns *
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Ms1eWuInh 22 USunanivagylasa (sucrose) WnIad (fructose) ng Ind (glucose) HinaNiaza1o11 14 (soluble sugars) ttazw3inoa (sorbitol)
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Sugars content (mg g fw)

Cultivars Treatments
Sucrose t-test Fructose  t-test Glucose  t-test Soluble sugars t-test Sorbitol t-test
‘Red Angkhang’ Irrigation non detected ns 15.68 ns 11.02 ns 26.70 ns 30.28 ns
No irrigation 0.57 20.9 8.05 29.52 24.79
43060T1 Irrigation non detected ns 12.15 ns 8.33 ns 20.89 ns 25.97 ns
No irrigation 3.27 14.81 5.79 23.87 28.27
4308712 Irrigation 2.51 ns 16.4 ns 8.36 ns 27.27 ns 30.3 ns
No irrigation 1.33 18.47 5.44 25.24 28.4
42047T1 Irrigation 1.4 ns 20.28 ns 7.58 ns 29.26 ns 31.28 ns
No irrigation 1.33 19.59 6.35 27.07 28.03
Significance
CvV 24.33 14.89 31.84 12.78 10.77
Cultivars ns ns ns ns ns
Water deficit ns ns ns ns ns
Interaction ns ns ns ns ns
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