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Executive Summary

Project Title: Study on Mangosteen Flowering as Water Stress Induced

Early season of mangosteen production is a grower requirement for higher fruit quality with
good price improvement. Water stress induced by simulated temporatory waterlogging or mild-drought
stress with above ground covering shealth under canopy could be provide for orchard practice,
however, the limitation is the complicated procedure and of management with higher expense
Objective:

1. To confirm that simulated temporatory waterlogging or mild-drought stress by above
ground covering shealth under canopy to physiological change and induce early season of
mangosteen

2. To induce the earlier flowering and harvesting before rainy season for leading to marketable
price

Methodology:

1. Simulated temporatory waterlogging for about 30-75 days continuously in mid September
2008 and 2009

2. Mild-drought stress by above ground covering shealth under canopy for about 40-60 days

continuously in mid September 2008 and 2009

Result:

Both procedures can induce the physiological change and earlier flowering of mangosteen about 3-5

weeks (the succeesful procedure depends on optimum periodical procedure)
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Abstract

The experiment of 10 years mangosteen by simulated temporatory waterlogging condition and
above ground covering shealth were modified in 2008-2009 of 4 field trials in Amphur Kao Kitchakud,
Chanthaburi province. Result showed that, water stress as affected by waterlogging and above ground
covering shealth at the end of rainy season about late of October 2008 and 2009 induced physiological
change as leaf water potential, leaf chlorophyll index, CO, assimilation, chlorophyll fluorescence and
soil water potential at 60 cm as affect to flowering of mangosteen. In mangosteen trial field as 2 years
continuously conduced by 30 cm depth waterlogging, natural waterlogging during September and 30
days temporatory waterlogging trended to induce earlier flowering than trees no waterlogging about 3-5
weeks and could be 1-2 weeks early harvesting. It is remarkable that natural waterlogging trended to
induce more flowering than other treatments. However, the waterlogging implement of too long period
at 75 days affected to later and lower flowering than 30 days temporatory waterlogging and control. In
mangosteen trial field as only in 2009 conduced, all treatments were no different flowering, but 30 days
temporatory waterlogging could be more harvesting than other treatments in early season. For 50 days
above ground covering shealth under canopy and 50 days late irrigation affected to later and lower
flowering than tree no covering and affect to fruit growth as small fruit. For no covering and 2 times
irrigation rate at 16 litres/min./tree in late rainy season trended to increase higher percentage of
flowering than the normal rate at 8 litres/min./tree, therefor had higher yield than other treatments and

could be more harvesting in early and mid season.
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MIWUINN 1 1AAIA leaf gas exchange TuluilananasnIndai 1 9u (5 a.n.51)
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- s e , leaf gas exchange
NIAUATNTINANDUDBNADN

Tr Gs Pn
AunIuau 1.48b" 0.07b 125a
AR Igsumsnaudain s suna 1.09 ab 0.05 ab 3.38b
Fuitlg s 30 S 0.64a 0.03 a 2.62 ab
Fuitlgzumeviadainmmg 75 Ju 1.09 ab 0.05 ab 1.50 a
F-Test wx . s
CV. (%) 59.20 81.48 101.92
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AINRUINN 2 AAIAT leaf gas exchange Tu U IAANAIINT 6 1 (10 @.0.51)

@

YBINTZAVANUFOIU 99%

FINTLAVA MUY 95%

- P . leaf gas exchange
NIANUATININANDUDONADN
Tr Gs Pn
AuAIUAY 0.77a" 0.05a 427b
Fuitldsums i suana 0.86a 0.08b 2.19a
Fuitlgz s viawdarinmm 30 Ju 1.37b 0.06 ab 3.15 ab
Fuitld s 75 S 1.47b 0.06 ab 3.63 ab
CV. (%) 4221 51.54 69.46
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MINWUINN 3 11AAIAT leaf gas exchange TuluiananaI NG 14 1 (18 0.0.51)

- s e , leaf gas exchange
NIANUATITIAANDUDONADN

Tr Gs Pn
AunIuau 1.95b" 0.11a 1.59
AR Igsumsnaudain s suna 1.74 ab 0.12 ab 2.36
Auitlg s viawdarinmm 30 Ju 1.30a 0.12 ab 2.62
Fuitlgzumeviadainmmg 75 Ju 1.74 ab 0.16b 2.67
F-Test w3k * NS
CV. (%) 35.17 57.87 82.97
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v v
MIHUINT 4 11AAIAT leaf gas exchange TuluTnAnaI 1IN 25 T1 (29 9..51)

A U , leaf gas exchange
NIAUATINTINANOUBDNADN

Tr Gs Pn
AunIuny 1.85b" 0.14 2.55
A lgsumsviaudahnusssuna 138a 0.14 1.96
Fuitlgsumarud e 30 fu 1.14a 0.12 2.34
Fuitlgsumariudaimm 75 S 131a 0.11 2.93
F-Test ** NS NS
CV. (%) 38.69 71.51 89.77
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v v v
MINHUINA 5 11AA9A1 leaf gas exchange TululinanaIINHYATIIATIITN 6 TU (9 W.0.51)

- v o , leaf gas exchange
NIAUATITIRANDUBDNADN

Tr Gs Pn
Aunauny 1.27ab" 0.13 ab 1.80
Fuitlgsums i suna 1.01a 0.10a 1.47
Fuitlgsums it 30 fu 1451 0.14b 2.46
Fuitlgsums it 75 fu 1.55b 0.14b 1.50
F-Test ** * NS
CV. (%) 32.84 50.61 102.38
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MINUINN 6 11AAIAT leaf gas exchange Tuludanandaninrgadainsusn 8 Ju (11 w.o.51)

Jd % J
ﬂ?ﬁlﬂuﬂ%ﬂﬂﬂﬂﬂﬂﬂ@u@ﬂﬂﬂ@ﬂ

leaf gas exchange

Tr Gs Pn
AUAIUAY 1.72b" 0.15 1.45
At dzum g ain s Tna 1242 0.09 1.01
FuitldFunsiaEai g 30 S 130 a 0.08 0.93
Fuitld s 75 S 1.42 ab 0.06 1.54
F-Test * NS NS
CV. (%) 44.66 163.43 102.51
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MINHUING 7 AR leaf gas exchange TuludnandsnInngadaringasn 14 1 (17 w.0.51)

~ J 1 % 1
NIAVUATNINANDUDBNADN

leaf gas exchange

Tr Gs Pn
AUAIUAN 0.89a 0.04a 1.82a
Auitlgzums i A suana 0.67 0.03 2 3.60b
Fuitlgzumsviawdainmm 30 Ju 1.39b 0.07b 1.52a
A g sumssaudainmmg 75 u 1.26 b 0.05 a 1.73 a
F-Test . x .
CV. (%) 41.86 65.43 87.12

J A A Y v @ =~ A o o =) J aa A = = J A g A
+ =ﬂ?!ﬂﬁﬂﬂﬁWNﬂ’Jﬂ@l’J'ﬁ)ﬂHiﬂL‘ﬂh61!ﬂucl,UL!u’J@N"llJllﬂ’NlJLmﬂﬁ]N‘l/lNﬁﬂ@’lLll’E)L‘]JifJ‘]JW]fJ']JﬂWmﬁﬂﬂ’l‘(’ﬂ‘ﬁ DMRT

= Jianuuana NuneanaediisddydanszauauFoiu 99%

v 9 9
M319NUINN 8 1AAIAN leaf gas exchange TuluiTananasnnrgataingausn 32 u (5 5.0.51)
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ﬂgmi\luﬁ%ﬂﬂuﬂﬂﬂﬂﬂuﬂﬂﬂﬂﬂﬂ

leaf gas exchange

Tr Gs Pn
AUAIUAY 1.10a" 0.05 1.51a
At lgsumsia T nin s Tuna 1.01 a 0.05 1.59a
duitlgsumsviand i 30 Ju 1.00 a 0.05 3.25b
Fuitlgzumeviawdainmmg 75 Ju 143 b 0.06 1.13a
F-Test * NS ok
CV. (%) 54.06 65.80 92.42
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v v 4
MINHUINA 9 11AAIA leaf gas exchange TuluNInAnAIINHYATIIIAT LN 37 U (10 5.A.51)

A v o , leaf gas exchange
NIAmuATINTInANoUDaNADN

Tr Gs Pn
AUAIUAN 0.89 0.03 1.75 ab’
Auitlgzums s A s suana 0.77 0.03 0.92a
Fuitlgzumsviawdainmm 30 Ju 0.66 0.04 2.54b
A g sumssaudainmmg 75 u 0.74 0.03 1.94 ab
F-Test NS NS o
CV. (%) 52.51 0.00 84.23
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MIHUINTA 10 11AAIAT leaf gas exchange Tuluiinanasninngadatingusn 44 u (17 5.a.51)

- P . leaf gas exchange
NIAWUATNLINANOUDBNADN

Tr Gs Pn
AunIuAY 1.20 0.05 131
Fuitldzums i suana 0.84 0.03 1.06
Fuit @z 30 Ju 0.96 0.04 1.39
Fuitlgzumeviawdarinmmg 75 fu 0.84 0.03 1.08
F-Test NS NS NS
CV. (%) 46.07 78.60 73.47
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MIWUINA 11 1AANAT leaf gas exchange TuluiiananasnInngadating wsn 45 u (18 5.A.51)

- v W , leaf gas exchange
nIamudTITInAnoUoaNABN

Tr Gs Pn
AUAIUAN 0.59ab’ 0.02 ab 1.18
Fuitlgzumeviudaiha s suana 0.44 ab 0.02 ab 2.09
Fuitlgzumsviawdainmm 30 Ju 0.69b 0.03 b 2.03
A g sumssaudainmmg 75 u 0.40a 0.01 a 1.60
F-Test *ok *ok NS
CV. (%) 35.05 41.27 74.02
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AINNUINN 12 1AAIA leaf gas exchange TululiganaIINHgaTuinsIae 13 Tu (31 5..51)

- s e , leaf gas exchange
NIANUATITINANDUDONADN

Tr Gs Pn
AuAUAY 1.02 0.05 3.02b°
Fuitldzums i suana 0.95 0.05 1.69 a
Auit gz viadainmm 30 Ju 0.98 0.04 1.88a
Fuitlgzumeviadainmmg 75 Ju 1.05 0.04 1.72a
F-Test NS NS ok
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= J 1 % 1
NIAVUATNIANANDUDBNADN

chlorophyll fluorescence

Fo Fm Fv Fv/Fm
AunIUAY 432 1652 1220 ab’ 0.738
Auitlgzums i A suana 433 1453 1020 a 0.686
Fuidumssaudainm 30 u 418 1616 1198 ab 0.702
A g sumssaudainmmg 75 u 406 1669 1263 b 0.744
F-Test NS NS * NS
CV. (%) 11.67 20.44 28.68 15.39
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nIamudtiiinanouoanAsn

chlorophyll fluorescence

Fo Fm Fv Fv/Fm
AUAIUAY 433 b 1644 1210 0.730 a
Fuitld s i eI suana 386 a 1617 1232 0.760 b
Al @umsviaudainm 30 u 427b 1655 1228 0.740 ab
Fuitlg s 75 S 432b 1633 1201 0.729 a
F-Test ok NS NS *
CV. (%) 10.53 13.09 18.06 6.05
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v v 2
MIWUINA 15 11dAA7 chlorophyll fluorescence T lunandIngatuimsasn 9 Ju (12 w.8.51)

~ J 1 % 1
NIAVUATNUIRANDUDBNADN

chlorophyll fluorescence

Fo Fm Fv Fv/Fm
AUAIUAN 4734 1720 b 1247 b 0.715b
Auitlgzums i A suana 652 b 1693 b 1041 ab 0.619 ab
Fuidumssaudainm 30 u 638 b 1515 a 876 a 0.565a
A g sumsnaudainmmg 75 Su 441 a 1590 ab 1149 b 0.701 b
F-Test % * . .
CV. (%) 55.16 18.62 33.49 25.82

v
o =

L A Ay o A o O ) caad m oA A Y aa
+=aunasiaudiedrsnysimiiounulunna idanuuanaaneadadionlssusuanaed1e3s DMRT
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v v 4
AIWUINN 16 1AAIAT chlorophyll fluorescence TuluInardangaTaringwsn 12 31 (15 W.8.51)

J % 1
‘V]gﬂmuﬁ“]ﬂfm\‘lﬂﬂﬂ@u@@ﬂﬂ@ﬂ

chlorophyll fluorescence

Fo Fm Fv Fv/Fm
AuAUAY 404b° 1621 1181 0.710
SuiIgsumsnudaiaussung 416 ab 1592 1176 0.722
Auit gz viadainmm 30 Ju 403 a 1626 1223 0.745
Fuitlgzumeviadainmmg 75 Ju 420 ab 1717 1297 0.753
F-Test H* NS NS NS
CV. (%) 10.89 17.32 23.64 11.47
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v v 2
MIWUINA 17 1AA9AT chlorophyll fluorescence Tuluianardangadaringusn 32 u (5 5.a.51)

= J 1 % 1
NIAVUATNUIAANDUDBNADN

chlorophyll fluorescence

Fo Fm Fv Fv/Fm
AUAIUAN 433 b 1644 1210 0.730 a
Auitlgzums i A suana 3862 1617 1232 0.760 b
Fuidumssaudainm 30 u 427b 1655 1228 0.740 ab
A g sumssaudainmmg 75 u 432b 1633 1201 0.729 a
F-Test ok NS NS *
CV. (%) 10.53 13.09 18.06 6.05
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+=aunasiaudiedrsnysimiiounulunas idanuuanaanadaiien)Ssumeunnagsde3s DMRT
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v v 4
M3 NUINA 18 1A chlorophyll fluorescence 11 lUTIRAaINgATITIIATUIA 33 U (6 5.A.51)

J % 1
ﬂ%ﬂl%u@“]ﬁ')ﬁuﬂﬂﬂﬂ@u@ﬂﬂﬂ@ﬂ

chlorophyll fluorescence

Fo Fm Fv Fv/Fm
AuAIUAY 428 1628 1200 0.727
Fuitldsums i suana 424 1667 1243 0.739
Fuitlg s i 30 S 417 1558 1141 0.714
duidumsviaudainm 7s Su 415 1610 1195 0.732
F-Test NS NS NS NS
CV. (%) 9.24 18.83 25.65 9.72
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v v 2
MIWUINA 19 11AA3AT chlorophyll fluorescence Tuludanardengataringwsn 37 3u (10 5.0.51)

- P . chlorophyll fluorescence
NIANUATINNIRANDUDONADN
Fo Fm Fv Fv/Fm

AunIUAY 408 ab’ 1611 ab 1203 ab 0.735 ab
Auitlgzums i A suana 398 a 1716 b 1318b 0.762 b
Fuidumssaudainm 30 u 434b 1492 a 1058 0.688 a
Fuitlgzumsviadainm 75 Su 420 ab 1624 ab 1204ab | 0.731ab
F-Test . * o o
CV. (%) 8.82 19.02 25.83 9.68
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nIauud ‘Euwﬁqmﬂvluﬁlqcﬁaﬂwﬁwﬂawqgwlu
41 48 55 62 69 76 83 90
AUAIUAN 0.0 0.0 0.0 00 | 135a | 49ab| 2.1 0.4
dufidaii 02 | o1 2.4 154 | 254b| 129¢| 16 | o
FITUTIA
daimm30 5| ol 0.0 1.0 10.1 84a 8.4b 0.8 0.0
fain7s | 0.0 0.0 0.2 23 29a | 18a | 07 0.0
F-test NS NS NS NS o o NS NS
C.V. (%) 2418 | 2258 | 298.1 | 1190 | 683 494 | 1105 | 1240
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v Y 1
MSNUINT 21 naasszauaNunseaveni Tuaud 26 Junaimsnqulaudu (4 5.a.51)

d o 1
ﬂ?ﬁluuﬂ%ﬁﬂﬂﬂﬂﬂﬂﬂuﬂﬂﬂﬂﬂﬂ

= oy a d' [ =
ANuAsoavesi luauNsEAUAINAN

30 1FUALAT (MPa) 60 IFUAAT (MPa)
aguTauduseiiiosu 50 u -0.48 -0.42
“hinqulaudu Wahsasnlng -0.33 - 0.60
Tainqulaudu TWhiunnnisasiung 2 mh -0.20 -0.53
F-Test NS NS
CV. (%) 66.68 63.53

o v

Ns = lufianuuanaeegaidedinanieana

o

v Y 1
MINUINT 22 naasszauaNuaseaveni luaun 43 Jundaimsaguiaudu (21 5.0.51)

R o 1
ﬂ?ﬁluuﬂ%ﬁﬂﬂﬂﬂﬂﬂﬂuﬂﬂﬂﬂﬂﬂ

Fd ]
anuaseavo i luAuNIEAUANLE

30 1 FUAWAT (MPa) | 60 I UAIIAT (MPa)
aquTaududeiios 5o u -0.30 -0.16
Tninquiaudu Thidasing -0.29 -0.15
Tainquiaudu WWhiunnnisasing 2 i -0.11 -0.21
F-Test NS NS
CV. (%) 125.06 172.73
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v Y 1
MSNUINT 23 naasszauanunseaveni luaun 5 Jundwmganqulaudu 2 1.0.52)

d o 1
ﬂ?ﬁluuﬂ%ﬁﬂﬂﬂﬂﬂﬂﬂuﬂﬂﬂﬂﬂﬂ

= oy a d' [ =
ANuAsoavesi luauNsEAUAINAN

S a
30 IFUANAT (MPa)

3 a
60 LEUAUANT (MPa)

aquTaududeiios 50 u -0.70b' -0.68
“hinqulaudu Wahsasnlng - 0.40 ab -0.47
Thinqulaudu Whiunnnisasing 2 i -0.35a -0.67
F-Test * NS

CV. (%) 39.22 26.46
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v Y 1
M319WUIT 24 taasszauanunssavesihluaun 13 Junawgangu Iaudu (10 1.9.52)

J % 1
ﬂ?ﬁmuﬂ%’lﬂﬂﬂﬂﬂﬂ@uﬁ]ﬂﬂﬂ@ﬂ

v ]
anumseavesi luauinszauAINan

<3 a
30 (FUNUNAT (MPa)

3 A
60 LFUALNAT (MPa)

aguTaududeiioay 50 u -0.17 -0.17a
inqulaudu Wihsasmng -0.08 -0.47 ab
Thinquiaudu TWhinnnnisasing 2 -0.29 -0.62b
F-Test NS *
CV. (%) 119.25 69.20
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v Y 1
MIINUINT 25 uaasszauanuaseaveni luaun 18 Jundimgangulaudu (15 1.0.52)

d o 1
ﬂ?ﬁluuﬂ%ﬁﬂﬂﬂﬂﬂﬂﬂuﬂﬂﬂﬂﬂﬂ

= oy a d' [ =
ANuAsoavesi luaunsEAUAINAN

S a
30 IFUANAT (MPa)

3 a
60 LEUAUANT (MPa)

aqulaududeriieani 50 Su -0.37 -0.49"
“hinqulaudu Wahsasnlng -0.07 -0.44
Tainqulaudu TWhiunnnisasiung 2 mh -0.32 -0.81
F-Test NS *

CV. (%) 88.65 37.31
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v Y 1
M319WUIT 26 LaasszauANURs sV luAuD 24 Tundwgangu Iaudu (21 1.0.52)

J % 1
ﬂ?ﬁmuﬂ%’lﬂﬂﬂﬂﬂﬂ@uﬁ]ﬂﬂﬂ@ﬂ

v ]
anumseavesi luauinszauAINan

<3 a
30 (FUNUNAT (MPa)

3 A
60 LFUALNAT (MPa)

aguTaududeiioay 50 u -0.33 -0.52a
inqulaudu Wihsasmng -0.27 -0.63 ab
Thinquiaudu TWhinnnnisasing 2 -0.33 -0.88 b
F-Test NS *
CV. (%) 74.97 29.20
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v Y 1
MSNUINT 27 uaasszauanunseaveni luaun 42 Jundimgangulaudu (8 n.n.52)

d o 1
ﬂ?ﬁluuﬂ%ﬁﬂﬂﬂﬂﬂﬂﬂuﬂﬂﬂﬂﬂﬂ

= oy a d' [ =
ANuAsoavesi luauNsEAUAINAN

30 1FUALAT (MPa) 60 IFUAAT (MPa)
aguTauduseiiiosu 50 u -0.12 -0.22
“hinqulaudu Wahsasnlng -0.09 -0.16
Tainqulaudu TWhiunnnisasiung 2 mh -0.09 -0.27
F-Test NS NS
CV. (%) 91.96 39.66

o v

Ns = lufianuuanaeegaidedinanieana
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v Y 1
MIINUINT 28 uaasszauANIAseave i IuauN 44 Tundingangulaudu (10 n.w.52)

d o 1
ﬂ?ﬁluuﬂ%ﬁﬂﬂﬂﬂﬂﬂﬂuﬂﬂﬂﬂﬂﬂ

Fd ]
anuaseavo i luAuNIEAUANLE

30 1 FUAWAT (MPa) | 60 I UAIIAT (MPa)
aquTaududeiios 5o u -0.09 -0.35
Tninquinudu Thisasning -0.16 -0.24
Tainquiaudu WWhiunnnisasing 2 i -0.10 -0.31
F-Test NS NS
CV. (%) 51.39 43.96
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v Y 1
MIINUINT 29 naasszauANIAseave i IuauN 52 Tundimgangulnudu (18 n.w.52)
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L anuassavoui luaunszauauan
NIANUALIIIAANDUBBNADN — —
30 KEUNUANT (MPa) 60 LEUAUANT (MPa)
aquIauduasIioauw 50 Ju -0.57 -0.33
v
linguTaudu ldihsaslnd -0.30 -0.49
' Y q 9o " a :

TuaguTaudu Tihunnidasnnd 2 i - 0.44 -0.79
F-Test NS NS

CV. (%) 43.22 56.65
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C.V. (%) - - 399.7 504.3 256.1 231.2 114.4 68.6 | 87.2 | 244.§ - - -
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