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Abstract

Mangosteen cultivation requires some special managements such as canopy,
plant nutrients and precise flowering which are currently lacked information. This
research aimed to investigate new canopy management, effective plant nutrients by
mycorrhiza and phosphate dissolved microbes and precise flower induction
conducted during 2016-2021. Two canopy control practices included 1) planting
grafted propagules with spacing 4x3m and 2) canopy controlled by pruning.
Mangosteen trees with semi-sphere canopy yielded fruit weight up to 104.96 ¢ with
net benefit of 79,011 baht/rai greater the untreated trees. The integrated
mangosteen orchards in the southern grown the trees with 5 m tall and 5 m wide
yielded the highest net profit. Three mangosteen clones were selected as no.12, 56
and 66.
For nutrient management, ectomycorrhizas were surveyed from soil nearby the trees
and Clavaria vermicularis is the most effective phosphate solubilized fungi.
Applications of mycorrhiza (both ecto- and endo-mycorrhizas) with phosphate
solubilized bio-fertilizers<in_mangosteen were founded that applying ectomycorrhiza
with phosphate solubilized bio-fertilizers yielded available phosphate greater than
the other treatments (173.30 and 208.45 mg/ke, respectively). Ectomycorrhiza
applications provided the greatest foliar available phosphorus contents than the
other treatments. Root colonization rate of these two mycorrhizas was high during
raining season compared to drought season. Ectomycorrhizas colonized less in the
roots but more phosphate uptake efficacy. For mangosteen precise flowering
control, the trees handled following DOA recommendation exhibited higher
physiological traits over the trees handled following farmer practices. To prepare the
trees prior to flower induction, max leaf photosynthetic rate was found in leaves
aging 13 weeks to one year, the leaves over 1.5 years were the lowest rate.
Supplemented light in canopy can increase leaf chlorophyll A and B, carotenoid
contents.  Applying white LED (100 umolm-2s-1) for 6 hours/day resulted in 2.28-
2.49 ymolm-2s-1 photosynthetic rates during 10 a.m. to 2 p.m. and 10-11% increased
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in C/N ratio. For water management, soil mulching with white plastic sheet added
with water draining furrow induced precocious flowering for 2 weeks earlier.
Controlled day/night temperature as 25/15 C for 14 days tended to induce the
flower associated with lowed leaf gibberellic acid content at low temperature.
Moreover, during unsuitable weather condition for flowering, trunk girdling with a
single half circle or spraying of 100 ppm ethephon with watering as DOA

recommendation can induce flowering greater than the other treatments.
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Key words
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Abstracts

Mangosteen production is presently not fully effective due to high production
cost and unable to control flowering.  This research conducted during 2016 — 2021
aims to find.how to control its canopy and flowering. Two methods to control its
canopy composed of 1) low spacing planting of side branch grafting propagules and
2) canopy control by pruning. The proper spacing of the grafting propagules is 4x3 m
(for row and plant spacing) with 130 plants/rai. Some trees could bear fruit up to 17
fruit/plant within 40 months after planting while the seedlings were still unflowered.
The method of canopy pruning for more than 50-year-old plants with semi-sphere
shape yielded the income/rai of 103,308, costed 24,297 and then net profit of 79,011
baht, respectively. Its benefit/cost ratio (BCR) was 4.25 higher than those of the non-
pruned trees. However, fruit number/plant was similar for these two methods.

Applied for integrated mangosteen orchards at southern Thailand, this method of
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canopy pruning to keep size of 5m canopy and 5 m tall tended to yield the highest
net profit with higher quality produce. To evaluate production potency of the
selected mangosteen tree in southern Thailand, there were 3 lines (line no.12, 56,
66) being with excellent traits as less than 5% of pulp translucency and gummosis.
The research on flowering control by cultivation, nutrients and bio-regulators found
that trunk girdling (half-circle with 0.5 cm width) made precociously flowering, even
in years of unfavorable weather. However, this method needed to control balance
of flower number and plant health assisting to continue flowering annually with
similar fruit quantity and quality compared to un-girding method. In the studies of
flowering control by irrigation and plant regulators, in favorable ‘weather years
irigation by DOA recommendation encouraged the trees to precociously_flower with
max of 302.73 fruit/plant. Nonetheless in unfavorable weather years applying of 100
ppm ethephon with DOA recommended irrigation made 70% tree to flower greater

than others with maximum of 590.54 flowers/plant and 349.36 fruit/plant.
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dwdudusnidlunsiniiliiAensasudasdndunese uuiviiensyduliinsoon
Aon (eungAINEU 2558-nUAMUS 2559) vilviilsnaiinisuanlugeununiseannen il
n1seenAenfnNatios IwauNa/fu lliauuandeiunEada deut 2560 finsesnaan
Aanasnnlunnssds | iflesanduimmanysalnnmned 2559 Sdnnuna/dutios
Usznauiuanimenigianuviigatsioniseansen na1dne 1Y3audnameiug1Ium 20-
30 Yu awiiulinadesnsdmiudnthnisesnaen wuin Suauwa/su feuuanstetu
maadn Tagnislifalsmsmiy fhuumafunndianads 2,309.50 wa d5lud 2560 i
Sununa/dudeuinanniAuly vilvinandaiidudedlddaeglunse A desnin 50% Tunn
nsals Mriundnnafuifsadvihnsiousfuwnelusmuteinsmisi 2 uas 3
sonliiluasdoadnlsimsmiite muauuinanasulilvinniululuggnisudnseld s
HosanT 2561 slaaldFunansznuanauUsUnwesanmenaviilvitiaaiiniseen
pen-Annationitimssiiu wudsaiuauinevihlunians usen Jaldnnuna/fuios
wn wazlifiauuanduiuneada wavsieuilul 2562 dullanmanysalunnysenauiu
anmonedaumzaudentseanaen  wazinisdansiiienuaudoua/Auldidy
08197 Sehlilddoyananismeassdeutanysalludil wuidumasiu Saruuanss

funeadn Inenislddaudmsmiy d9wuna/siu unigaaie 1,168.50 na F93mIUNa/
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fu TulTAeutnauuzannii 3 INn1un Jsdwad Ao nadvualivg Jusiiduinainsa A
NV (A15991 1.2-1)
1.2 ihutinnaiade

U 2559, 2560 way 2561 WvitnNawas IANULANANAUNI9ED R @3uT

'
=

2562 hntinnaldsiiauuansaiuneaia gansdausegunsiaisanay Shmtnuaiede

a v

WNAiga Wiy 104.96 N3N wansinnsadatunisladdausiamsanyg dumidnuaade 95.26

NS (15991 1.2-2)

A137999 1.2-1 FIUIUN/FU ([8) Vedsnnlisunisdantsnsausieiu U 2559-2562

N35175 TIUIUNG/AU (@)
2559 2560 2561 2562
1. lidinusian sy 374.64 2,309.50 a" 115.13 1,168.50 a*
2. JUNTRTINNAY 257.64 1,852.06 b 154.00 1,051.88 a
3. 3UnsensTUeN 357.07 2,063.38 ab 77.92 947.29 b
F-test ns * ns *
CV. (%) 92.00 20.30 122.70 26.10

Y apdenianume snysmileunuluumnsduisaznssuaskans1anulum sadRannmswse uiieu

AMULANF19RI875 DMRT N15¥AUANNLR oL 95%

M13799 1.2-2 Umineaade (n$3) vewlnaildsunsdanmsmsensiu U 2559-2562

n353735 Umtnuaady (N5u)
2559 2560 2561 2562
1. lidinuan sy 93.58 89.53 93.95 95.26 b
2. JUNTIPTNNAY 82.21 93.71 92.75 104.96 a
3. sUnsanszuen 89.53 91.84 86.63 100.17 a
F-test ns ns ns *
C.V (%) 18.60 6.70 14.10 11.60

Y apagfinnunedneswiteuiulukuwdunsaznssudsliwenmatulumeadfiannswSeusieu

ANULANGNTIEIT DMRT fiszsupnuiomiu 95%
1.3 Usunamanan/au wazusunamanan/ls
U 2559 way U 2561 USunauwandn/mu warUsuiamanan/ls Aoudetesniy
Smnuna/sufiates deldfimuuanetiunieadn wil 2560 wayd 2562 USunanandn/
iy wavUSunaunanas/ls danuiansaieiun1e@dd tned 2560 wag U 2562 n1sliinmanss
Wil TUSaumanas/funniigawiniu 20396 way 11069 Alandu awady wasiivFunm

Namﬁm/limmﬁqmwhﬁ’u 3,263.32 hay 1,771.03 Alansy auaisu
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2. AUMNNAKNER

2.1 A71UN319NE ANE1IRE LazUSuavawdaiazanetnlananun (TSS)

(%
aa v

ANUNTINE LazAueIne lidladmuanaediunwadanalul 2559-2562 U
2560 Usinawasudaiiazansthldanua (759) lfinruunnsnafunieadn dawd 2559, 2561
uag 2562 Usnal TSS danuumnsnediunisadd lned 2559 nsdaussgunsaeinnay 1
USnal TSS anndigawindu 18.19% @l 2561 wazd 2562 nshifaudsmsay 3w
TSS awnilganiniu 1635 uay 18.00% mwddy deduntsiaudasemiyldinasinasied
U3una TSS vasnasienn

2.2 WadudnananiiinuAinianisnain

T 2559, 2560 way 2561 WeslduinanAnfTANAMINIIAINTIN UaL 150
A, B, C liwmnsnaiunneadd diu U 2562 ‘wm'ﬁma%vﬁuﬁwamﬁmﬁﬁﬂmmmamsmmmmim A
uandnfumada  Tnenisiausssunsieinanay  Seddudnandndisinurmnanimann
IN5A A 1Ay 69.00% wnniuazuanstensadatunislddaudmsoy Tiosduinandniil
ANAMNINITRIAIAINTA A 10A8 49.06% (IN9197 1.2-3) Tsrananngn A azilsnnigendi
wanAmnsn B, N C uaswandsilifiguAmieniman invnsnsaeiineldidutunmn

9

aunsandnsdanainse A leuay

M135199 3 HAKARTHAMAMINIIIAIR (%) Yvoulnanilasunsdnnisvseasiwiy U 2562

33135 HANAANHIAMAIN1NITARAA (%)
nTn A \n3n B \n3n C 52
1. WiFnuAm s 49.06.bY 21.19 a¥ 18.44 a¥ 88.69
2. sUnsenTnay 69.00 a 13.25b 1081 b 93.06
3. JUnsanszuen 55.12 a 17.31 ab 16.12 a 88.56
F-test * * * ns
CV. (%) 31.60 36.60 52.00 8.10

l/ I a = v [ A U LY 1 aal [i I [ aa =l a
Aaasinumrsnysmilsunululuwduwmaznssns ivanaeiulunisadfannnsiseuiisu

AMULANAIIAILTD DMRT N58AUANUTDLU 95%

2/ a aa ! [
NANGRNUAATNIINITARTA huau

n3a A Tepailaiu (@a1etdeendt 5%) Wi 290 n3u
\n3A B : Tepailatu (aneteundn 5%) unin 80-89 n3u

n3a C : ThnaRastu (@edesnin 5%) dmtn 70-79 n3u
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3. funw/ls (um) 51816/l (um) Arlsgmd/ls (Um) wazdnsndiuvassneladanis
asu (BCR)

U 2559 \udusnivindinusmsmudaazdsliviunavesnisinudmsmiuegadniou
Usgnouffulud 2559 uay 2561 1udiifnpiinseannen-Aanatiey Losanannyenie
Limungausaniseannen-fana Jadiiilsgnd/lstes Inel 2559 nrslidawsiansany Jnils
gns/ls 23,751 um daumaé’fﬂLwiﬂgﬂmﬂémqnamazmqmwaﬂ finlsand/ls 11,948
way 12,842 U sua1nu U 2561 maéfmwfagﬂmm%fqmﬂam finlsand/ls 925 vm dwu
nsldnusmImuLasNIsAnLAMmTINTEUaN VAU 1,693 war 6,411 uwm/ls awawu
@1 2560 nslaidausinseiuiiialsans/ls undiae wihiu 98,913 um sesaunAonisin
uessUnsINSEUBnLAzFUNSIAsTenay Jlsamd/ls 88,003 waz 81,717 UM mudwy
wagd) 2562 n1siausIgUNTIRENana mlsgns/ls uniiga wintu 79,011 U Sesanfe
nsludnusansinwaznIsinkIgUNINseUen dmlsans/ls 74,774 uay 55832 um

AuaIRU (AN519N 1.2-4)

M13199 4 fuvu/ls () 1ele/ls W) ilsavs/ls (um) uazenndnveseldranisamu (BCR)

YalinatilasunsTan s sauseiu U 2562

3313 uvu/ls (W) s6lo/13 filsand/ls BCR

(Um) (umn)
1. laifiausmsany 24,332 96,106 71,774 3.94
2. ’gjﬂﬁ/ﬁﬂﬂ?m\‘mau 24,297 103,308 79,011 4.25
3. JUnsenszuen 22,622 78,454 55,832 3.46

wnewe : s1adninesiian U 2562 wuaiy

9

a o v '

n3A A Saaniaiu (edeundt 5%) dmiin =90 niu 51A1 65 un/Alandy
\n3A B Seniiadiu (anedaundt 5%) umin 80-89 n3u 51A1 65 uw/Alansu
103 C : degniasiu (anedaendt 5%) Uamidn 70-79 n3u 51A1 35 uw/Alansu

: fpaanings leun Sfeadiliiindnuas ingm A, B waz C 91 19 un/Alan3u

dleRsmmaniamaaowis 4 U nudilull 2559 uay 2561 Seeldsunanssnuan
mNLUsUIUesanmeINIA namfe Trumnlutasiisinadesnsanneedeniilosanns
vntdiedninniseannen viliifnediniseanmen-fanatios wWuferiuaisinaialuly
AARgiuean NsmeuausveiultAnsantsiausmsinalitaeu @1l 2560 wag 2562
finefinisesnmenfanaldund ilesnanimenimdesuesonisesnnen-Aana wuid
2560 apnfin1soenaen-Aanauniuly dwasenunmuandslunnssuds Kailul 2562
FaldvnsmunuuBnanen/siu fenisianish Welvdiswaunen/su liwniAuly dwa

slosuNa/Mu NluniAuluae Wevinisiiuiednazdnmnse NUINTAALAIFUN 59T
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2nay TWosduinandnilnnAmM19NIsmaIn 1nA A 11NNIINslRRLEmSY  Wesan

q
1

nsfauAssUNTIRRNanay Sthwiinnaiads snnninslidausamsaiu Jaiesidudinande
ﬁqmmmqmimmmﬁwﬁu d8AAaeIny vy (2558) $1891UI1 NSAALAINTINNTIAA (818
12-15 ¥) lviinamandnisenaunmidisdu dedsufsutunshidausdmssiu nrsi
LAMISIARNINANAIMAIEIFY 5 wAs Snuna/fueds 444 na wandn/fueds 42.60
Alansu wawan/ls wde 1,866 Alansy d5wle/ls windu 76,574 vw/ls finnlsans/ls wiriu
52,536 v /13 uagildhndiuvesseldronisasmu (BCR) Wity 3.18 nandniidnadmis
N19MAIN 74.59% TesHanARTavLA uaitminualds 97.89 n3u mnndnisladinusmss
vy Fnjwinmandedarudiiusfudwnune/fu Difulnaiidoumafun agihimin
waldotosas uazrUhinunandndnanunmazanainuluie  nsdaudmsmsutn
laildfnalnemssesnnuna/fu usildugorlifnaduinunaniafifiauamiiutuas
ansnlinandadeiomnd weninilfiaenndestu qund wazamue.(2561) TB9UIRN
nMvimAdehuiuinmsnsidifalasninsszgndmalilad@nmuasuinn sy

nanwasiedfiunandn/aunmisgalunnield T 2560-2562 Taehimadianisdnudmss
AU AIUANUNITIANITEIRR IS warn1s¥ansth agegnieInudndinaiianmeauaysel lu
gavdfivnnlng liuanien15vInsnemis ausnensyaulsinalazAun M AtInaLUes
1 (ualvgy dwidnea >90 ndu Ay Idlitesnda 10% ngruduiindels wenaniifud
auysaifalemsazausnnedmiveanaenuarlinandnuenggdnseu vasdiaruduilals

Wrslannislilvikandauenyg

nsnaaasil 1.3 Mmalsudnenvinisnanvesiusiaaiiriuntsdaidenlunald
MnMsUsziudn e nmnaswanve wusneiiun siadenluniald fugnmusiuld

Ui ITpiivanunss dwen 142 vaneias wuin ST unusinisy seidiud o 3
nineLay Lo

1. fusfsnavaneiay 12 Tnowandndilaly 3 3 Sdwinnandnsu/duads 13.20
Alansusu $1wnuna/fuwale 21133 wa/fu dwidnualads 8293 n¥wka wWedidud
naiisiilonfiade 355% wWosiduinmifnedlvaiade 4.33% wasdiviuiuuouded
azanwthldianua (TSS) 1y 17.10 *Brix

2. fusfanamaneian 56 Tnsnandniildlu 3 9 fwidnwandenu/fueds 14,56
Alandu SaumaSueds 23003 wa/u dminuaeds 73.18 nfuma Wedidusiniaia
Houtade 2.66% WesiduinmAnendlnaiade 3.88% uariuiuuvesudeiiazaeils

W (TSS) Wde 16.07 %Brix
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1%
=

3. fudenanuneLay 66 tnenandavilalu 3 U Juminuandnsiu/suede 27.88
Alansu wuna/Mulads 390.33 wa/du uviinualads 88.30 nSu/ma Weasidusnisiia
Wawiaay 1.83% wesiwusnisiineluamds 2.16% wazivsunasadsnazaletls

Wanua (TSS) @Ay 16.39 Brix
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o
AN

1.3-1 wawAnsa/fu (n) Swruna/siu Wa) wasiuinuaiads (n.) vesfmnfikiunmsdnden
U 2561 U 2562 U 2563
PUNBLAY NAKANTIL/AU (NA.) TINUNA/AU (Wa) NANANTIL/AU (NN) TINNUNA/AU (Wa) NANANTIL/AU (NN) TNNUNA/FU (H])
12 15.17 272 13.00 198 11.44 164
56 15.09 276 14.75 238 13.85 177
66 28.39 463 2851 379 26.74 329
et 1.3-2 hmdnnauaas (M) WAz IUIANS (LFUTOUN ANUNTNLAZAIWET) (F3.)
U 2561 U 2562 U 2563
neaY | dwdnua YUIANE (F3.) Umidnwa Yuanna (u.) Wninua YUIANE (94.)
e (n.) Wusauae  aandie duseauag e (n.) Fusouas Anandne  wduseuns | Lede (ow) Wusauae  anandie  duseuns
12 73.17+£9.14 17.85+0.83 5.25+0.29 5.24+0.27 83.33+12.06 17.80+0.63 5.32+0.26 5.07+0.27 92.30+18.54 17.79+1.33 5.64+0.49 5.01+0.40
56 69.68+7.46 16.40+0.72 5.17+0.19 4.86+0.31 62.58+8.21 16.85+0.63 5.02+0.24 4.59+0.40 87.29+10.09 17.64+0.67 5.56+0.22 4.89+0.30
66 82.38+9.32 17.40+0.81 5.42+0.26 5.42+0.26 97.17+£12.59 19.29+0.87 5.58+0.27 5.11+0.29 85.35+17.30 17.16x1.67 5.47+0.41 4.74+0.32
Mt 1.3-3 msiinomsiieufuazenduanieluna %)
g 2561 U 2562 U 2563
AULAY fnil (%) fnil (%) fwtl (%)
TSS (°Brix) v TSS (°Brix) TSS (°Brix)
tilaufn gn9lva wiauda g9l Wauda g9lna
12 6.00+24.15 2.67+9.35 17.23+1.14 0 2.67+5.16 16.92+1.37 4.67+557 3.83+9.80 17.16x1.12
56 1.33+5.07 1.33+5.07 16.20+1.40 1.67+7.07 5.33+16.96 15.57+1.55 5.00+12.53 5.00+16.29 16.46+1.45
66 0.00 0.00 16.87+1.22 0.67+£5.77 6.33+16.43 15.83+0.82 4.83+12.49 0.17+0.91 16.48+0.85
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nueLaY 56

AT 1.3-1 dNuarvaiiulilinanineia 12, 56 Lag 66

nsNaaasd 1.4 msmqusm’mﬁaLﬁuwawﬁmazqmmwﬁmﬂ (2561-2563)
Suiindoyananiameass 3T fuusd 25612563 agunanmaaedldrll
1. Wodudmstnnavasisan Sruausa/du wazihuiinua/du
MsRaatiannd 2562 uag U 2563 Liiflauuansnaiunisadd fnsAnsaiads
531979 60.50-65.63 Ua g 46.12-51.84% audiu Stununa/dy wazimihaa/du laidany
wanenaiun1ead i Tl 2561, 2562 way 2563 TSuuna/Muads sening 173.94-264.81,
376.50-550.31 WAz 45.75-67.36 @ Muadu wariitnmilnua/duade sewing 20.91-25.49,
32.52-06.83 Loy 4.42-5.98 Alaniu awanu
2. twtheaede ANUN3MaTAINENINE WWusaUImA wazWasidudnisiin
N7a1e
T 2561, 2562 way 2563 Lmthwaads mmena Wuseuna waseidud
MsAnRa1e Tfamuendafuneada lne fimidnuainds seving 95.13- 98.42,
82.38-87.46 WAz 79.75-86.08 N1 ANATU AILEINALRAE ¥ 4.71-6.99, 4.31-4.47
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v A v

Lag 4.42-4.63 LwuAmns mudduliidusevimalads sening 17.55-18.20, 15.90-16 81
LaE 16.49-16.80 WuRUAT ANUAINY dIuAUNINAlWT 2561 wag 2563 WUIIAIWAIIN
watedelifiarmunndnan1eadd deedesenin 5.5-5.78 uay 5.34-5.46 WUALLAT
MU @11l 2562 dMukana1aea fifegalite d1Ay Ingn1IruaNANgImSIng 5
W3 x ANUNTIM NN 5 wes Taunienaledsuiniian wndu 5.35 wuiuns
WONIMNLETINUIN TN 19.AARIa181288 Se1ng 24.96-29.06, 20.65-27.94 Lay 32.63-
63.91% Wl 2561, 2562 uay 2563 AMAIRU
3. naiiailaudauazendva aravuniien wazUiunuvesudeiiazaneiild
Wi
9 2561 waz 2563 nminionfuarendlua luduansatunieed s Tnedinndie
Houduade s2md13 24.25-29.06 ua 5.83-14.89% mud iy uaziiaiaasivaiads
58V 11.25-33.00 uay 6.86-21.02% mudiu daud 2562 nafiniiieuduazensina i
AR AV AR 1ABNTIATUANAIIL NI 6 i S x AIINATN 6 Lums TnmAaile
uitiosfigawiniu 14.66% uaziininfnewinatiosiige maiu 4.3% wiildedaunnin
Wosdwinminideufuasonivalamiuul sy nugatan Wesanidudildldannnista
drueumunFon wostiimvondeiiazanedléimun lifinruuandmaads e d
mumuNUFonadsening 0.82:0.87, 0.62-0.65Ua 0.68-0.69 Leuflums waziiudaunm
vosudaiiarareiildianuninde swuiv17.41:17.76, 17.63-18.05 wag 17.17-18.00 83A
Usng Tud 2561, 2562 way 2563 MUaIRY
4. dunun1sInn1saau sglauasanlsgmslundasnssudsyd 2562 uazl 2563
AUVUNITINNITAIUAAT 2562 wasl 2563 WUI1 N1SATUANAINGINTINY 5
59T x AN TN S 5 10T SiFununsHandTige WAy 6,420 um nnsliaruAumse
WU UAENITAIUANATINGINTINY 5 11AT X AIUNTINTINY 6 AT KAENITAIUANAINE S
NN 6 1UAT X AMUNINNTINY 5 a5 Taunulunisuaand avindu windu 7,045 v
AIUN13AIVANANNGIN TV 6 AT x A WNT NI 6 1A TR uMsHERgsgn
Wi 8,295 um
5. s18ldannisdmhednaludaznssas
U 2562 wui1 nshimruAunsang delagaan windu 29,671 Um sedad fia
N1SATUANAIIGINTINY 6 LUAT X AUNINNTINY 6 1AT, NIIAIVANAINEINTINY 5
AT X AUNTHNTING 5 1A, N1SATUANAIINEINTINY 6 11AT X APUNTNNTINY 5 AT
LAENISATUANAINEINTING 5 AT x ARUNInnssiu 6 was J5gle 24,265, 22,596,

20,714 wag 19,791 UM AINAINU
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U 2563 WU NMIAIVANAIINGINTING 5 AT x AIUNTNNTIVL 5 1ues 3
elagean Wiy 4,292 U se989n Ao N1SMIAIUANNTING , N1SATUANAINNEINTINY 5
AT X AUNINNTINN 6 LIAT , NIIAIVANAIUEINTINI 6 LUAT X ATUATNNTINY 6
AT BA¥NITAIVANAIINGIVSI 6 LUAT X ANUNTINTING 5 s I5ela 4,071 3,272,
2,958 uag 2,782 UM AMAIAU

6. Mlsgnsvasinalunsaznssuds

¥ a )

U 2562 wui nisldmunumsaiy Ineldgniqeiian vty 22,626 U
J09A9UAD NTAIVANAIILGINTING 5 WAT x AUNINNTING 5 LA, NIIAIVANAINES
NN 6 LIAT x APUNTNNTINY 6 WAT, NMIAIVANAIILGIMTING 6 LUAT X AUNTNNT
WU 5 WAT WAYAIIAIVANAIINGIMIIVI 5 AT x ANUNTIIMSINY 6 wins dselaans
16,176, 15,970, 13,669 Wag 12,746 U

U 2563 1Hosnn 2563 lunnluiite unuawiusd wd usy g dminliiAnnns
onaon viliilsga Asuutasannsuanameonidusensetdithbnn dwansznuse
wanAnsesuliTiUTnitosin Fauand1eaind 2561 way 2562 slaifie unnluszerdniy
TAnnseenmenagdmau drudlefnrlsansuestinaliusaznssnist 2563 Vil
A1ls wudn An15vAYueE s¥nIn 2,127.50-4,262.50 UM Lwieaiu @3NS (2558)
nsAnwanmgionAdensnsAnnenaannasisanluiui fm nuasrds s lugguna
Tlinnazoonnenlutiudeununusuaviiinan waziiuiAs dludounsnsn praufsiugie u
nseennenvelinnIzie Ut AN U ST 25-30 Tu Fseennonld Fafmniiunn

Tuaantnudsnasyvinlvliesnaen

fAanssudl 2 nMssansduuanssuiadniniiisgmaanaeniaung
nsNAaRen 2.1 nstnilvidinnesnnannaunamenIsIANISUANTIY, 519IM1T
LATAIIAIUANNITLIIAAULA
1. SuiliGueannan uazwWediduddusanaen (%)
nnstunteya 1wl 2559, 2560 uag 2561 aﬂlﬁﬁqﬁ
Y 2559 wui fpaiuiinnsesnaennientunnnssdsluiuil 16 funneu 2558
(vdsdnn1smungauds 52 ) uinseduldenvesdidueiedidu S 1 ses dnnseen
poNUINTIan Wy 62,50 % vosdunufuimun uasndsaniuin 7 fu fnseanaenasy
v Tuiudl 23 Sunau 2558 (dadantsniunssuds 59 $u) wieuduitinunsns uiiFandn
50 3 n33U3B (M3adl 2.1-1)
Y 2560 wuln netudenvesdnduieddiu S 1 see SnaEuiiniseen

aanlutuil 3 uns1AN 2560 (MAITANITAILNTIUIS 68 Tu) 159n131N550A5DU Teeiinngean
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pon 12.50% vasdunuiuionun ndsniuulnniniseennendiiuuaziiniseannenasy
naduluiud 31 unew 2560 (MdsIRnEMINnTIAS 96 ) 1BINTIBINYAINS 7 Tu (A
fl 21-2)

Y 2561 wuin ynsauds Fuiniseennonwiouiuluiui 4 funan 2560 (&4
Iamsnunsaids 28 $u) udnsauddenvesdduriedidu dwou 1 ses uavnnsaly
WaenvesawuaTsa Wy dnu 1 598 Safunsiuamlaadinglea aanududy 1000
ppm fn1seannanasuNndu (1319 2.1-3) Feiumnwantmeaes 3 U andulddnisatuy
Waeneaddu S 1 5o awnsoviilvdutinnFusenaenldiiuarilesnnon asunndu

< ! aad Ay o a v g = oA a
L39NITMNIINUITDU %Qﬂqimﬁum\w’]@Lim@@ﬂ@@ﬂl@llﬁjLLagﬂJﬂqia@ﬂ@@ﬂmaLu@QLLagllﬂ'ﬁ@aﬂ@]@ﬂ

'
a

asunniuidutsdisanaudssiuanmeniafiiudswadullagiy W Toinmavun
ngviusfy fihdnann viedilunn ferdwalvidutnafidvlieennenifineinisveinlieen
aen vieinuanlugeuununisoennen liduiineiiniseonaendatily esandosse
Tilufinsiauuazegmesaminzaiidiniseannen  visesudinakiawnsaenaenlalul
fuilesnniastfianmennammnnzansioniseanaen denndesiu Menzel and Paxton
(1986) $13lme W13 (2557) wuinnisasuis (girdling or cincturing) Wiidnsuisiidudanis
uanlugey Fefldurisduaiuniseanaenvesduild Seszesiimnzausdanisaiufsdiuais
ogfluszorluun dmiuussmalneduedya (2528) $wlne witu (2557) wusahdduduii
AduRsdesanysal nsadufsmmilufeusairalneaiufsifvunmdusiigudnans laidfu 12
wuiing wozaiulusregluun vunnvassesniuning 1-15 faduns Anuaiaiioldl uelidn
diluluiloldl WusAuafineUauewonisauisléd Ae WusuhameSuaziugeses duiug
loduzuaviiudaouneuauedllitn  usogslsAnmnisaiufsesyszaunadifaardead
guvnddndie ddnnseiufs vietads dualiiAensazauemisuniu vieanniadvln
nafsly vhlsigugansidulanaidy Sdmaliinfnniseonaen ddudithdados q

WA NN ANKEA W M8 AU ALRgyinlin1seanaenvadinatdululafdu (Wseie, 2529)

34



a3197l 2.1-1 JufiSueaneen uazUesidudsusenaen (%) veslmadilasunisdnuli

20NABNANUNTTIITANAL T 2559 (FAN130NUNTTUTIUN 26 Aa1AN 2558)

JUNSUeRNABN (YEWANITANUNTIHIT ; T1)

N3N wazosiduddusannean (%)
16 5.A. 58 23 5.A. 58 30 §.A. 58 6 u.A. 59
(52 Fu) (59 1) (65 1) (72 )
1. WBinwasng <—(25.00) (100.00)—>
2. afulAenaAssEndu S 2 see <—(50.00) (87.50) (87.50) (100.00)—>
3, afuUAonAssdu S 1 see <—(62.50) (100.00)—>
4. pPTuUAonAIEIAU 911U 1 508
+wunilaadamsilea (1000 ppm) <—(37.50) (87.50) (100.00)—>

5. ywiuly 13-0-46 + o 0 -52-34
(50 N3 th 20 dn3) <—(37.50) (75.00) (75.00) (100.00)—>

M137199 2.1-2 Tuiliueannen wazasiiusfusonnen (%) veslwailasumstninli

20NABNMUNTTUITANAUL U 2560 (FAN13AWNTTUTDTUN 26 AA1AN 2559)

ASSUTS JuNSUenAaN (MAWANISAIUNTSLID © T1)

wazwasiduddusannan (%)

3 1.A.60 10 1.A.60 17 1.A.60 24 34.A.60 31 1.A.60 7 n.N.60
(68 W) (75 ) (82 91) (89 1) (96 ) (103 1)
1. WNWAINS <-0.00 12.50 37.50 62.50 75.00 100.00->
2 udonasEndu
41U 2 508 <-0.00 12.50 37.50 50.00 62.50 100.00->
3, atuUdonAsEdy
U 1 508 <-12.50 12.50 50.00 62.50 100.00->
4. aYuldenasEndu
91U 1 998
+unwlaatamslue
(1000 ppm) <=0.00 0.00 37.50 75.00 100.00->
5. wuly 13-0-46
+ 1o 0 -5234
(50 nsu ‘137 20 an9) <-0.00 12.50 75.00 87.50 87.50 100.00->
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=] v A a s & sv o aY Yo v o v
15199 2.1-3 WNLINBNABDN LazlUasidunnuaanaan (%) m@ﬂuﬂ@@'ﬂ‘lﬂﬁUﬂ’]i“ﬁﬂu’ﬂ‘lﬁ@@ﬂ@@ﬂm’]u

A55375¢190U U 2561 (@AN1SANUNTIIITIUN 6 W.e. 2560)

A543 JunSuepnAan (TEWANITAINNTIEIT ; T1)

wazwesiduddusannan (%)

4 5.A.60 9 u.A.61 23 1.A.61 30 U.A.61
(28 1) (64 1) (78 1) (85 1)
1. WAYAINT <-87.50 87.50 100.00->
2. atulAonASsEndu S 2 se <-87.50 100.00->
3, ATuUdonASsEduy Wi 1 sos <-100.00->
4. PTuUADNATIEIAU 911U 1 508
+wunilaadamsilea (1000 ppm) <-100.00->
5. wiuly 13046 + o 0 -52-34
(50 n3u 1h 20 &) <7500 75.00 75.00 87.50->

f & ¢ v [ v
2. WaslduAn159annan/Au wazduIunan/mu
U 2559 ludamiusniinuniseanaen n1saduudenvesdiiuing ASaERy 313U

1 508 finsesnnen/sfuniigaiades 3.00% waziiiUesdusinisasnaen/fuiinduuinni

=4

nsaIEBuuslifimuuansatuneada WeduganissenmennuinUofidusinisoonnon i
wagdnnuaen/su Liflnruuanduiumadd luanssisidefdudnseanaen/fuade
M 60.63-66.25% Wardisununen/funfesemin 1,483.50-1,984.38 aan/u Tetiudn
duthinadideutiann  Wesnnludasisnamniionniauysunudssienisaziiunanlugis

v

N1N1599NADNIINNITIUTNAITIRUIRDUT 9N (7-15 T1) etosiuntsuanlusoures
Tane Fevilvidenneannandsuamin
= ) a | | ~ ~ | oA
U 2560 uuaﬂwwqmmmﬂlmmmzamamimﬂmaﬂ DI NUN UNN DY 1P BLUDY
NUIMRIIANTTANNNTINIT 683U (3 UnT1AY 2560) N1sATuUAanUedRLleAn ATIERY
° = a aa o a v al' s & &
Y 1 508 1nN508NABNWIEINTIUISHYY dnseennan/fuady 0.25 Wosdud wagnn
n33UISNeagnnanliuTu ualUesidudn1seannen/mu ladflmuuananesiunnsada Wenns
panAonduganull Wosdudniseanaan/mu wasduunen/su liflauuansniunisada
Tesduiniseennen/Muafesening 18.63-3538%  Lariduiunen/Aundusening
164.50-305.37 non/Au
U 2561 wuinaasueanaanluiui 4 Suanan 2560 (M§a3AN150UNSIAT 28 F1)
s @ ¢ Y A X A & v 1Y) ¢ al Y] 1Y) I3
Woasluiniseanaen/muinduiieaantesludUamin 2 uazniseennenngszinluduam
a P a | ! i 1Y) ¢ al %] a o
1 3 Wesnanimgiieniakimanzausanisesnnen sexluduamin 8 TaaaEuiinisesn
mangulvd (Fuil 29 unsAu 2561 (MAIIANIIMWNTINAT 84 Tu) uaziiniseenaeniiadu

agwalies  Weduganiseennannuinlesidusiniseenaan/iu wazduaunen/du Ll
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AuuANAsTmEdAlun s feiedesening 16.00-03.25% way dsnuaen/fuais
58999 134.13-676.88 fen
3. $ruruna/fu thvidnee/du wasthutiuaeis

dlofnsansnuna/fu wasdwidnua/fu wuiildfaruuandstunisain ol
2559, 2560 Wag 2561 uandliiiuinnisaiuudonvesdwisione lufinasilsdnnuna/su
wazthmiinea/fu WasuuUadumisiianas uidesdinsdnnistuasts Tidulnaldsued
weorfissazilvduliinsunasiiniseannondeifiedldnnd dnniwtnaaads wuin @ 2559
waz 9 2561 lifimuuansnefunieadn wilud 2560 dmthaawdsinruuaneiaiinig

ain  legnisaiuddendawulitandiuny 2 ey dwmitnwauniiaawde 9412 n3u

Weownnluwlil nysdsuddunune/futlosiies 97.00 wa/Mu nadsdvualng

nsnagasi 2.2 nstnihlvidiansennenteugadensinnistiuayasAIUANATg

LseAule
1. JuiliGusannen uazafiduddusanman (%)

¥ 2559 wuifpaEuiintseanaennieniuyanssadsluiui 23 §uanaw 2558 (184
fansnunssads 49 Fu) usnislithauduusdinesn s wagnswuasieniveu A
Wudu 100 pprm Saufuldthnud iz adn s ﬁmiaaﬂmaﬂmmﬁqm Winu 40.00 %
Yossnuduiavan inndiBinumsnsiinnssenaen 20.00% vesiuuduiavin waziinig
penmenasuy i Tuiuil 6 unsiny 2559 Mdadansniunsands 63 Su) Bani1ATinunsns
14 $u \fosnisinunsnsinigididiniingsmisd 2 uay 3 Sddunsduiutnauiiug
linansonianeeadostnnisumiiadiiinsesnaen  uasdesiusathlniniseenaonis
arteenly Feasuliinsldviunieriuarsienivleu ilednilvitinminaunedenidesan
nsmntdiietaedhinseennenislifinnudni  Wewddesiiianisthiigndesiinmay
annsnoonaenlan (M7 2.2-1)

¥ 2560 wuinhnaEuiinisoenaennieuiunnnsnAsluiud 27 funnau 2559 (Mds
$an1smunsInds 60 ) snuntsuasenarey 100 ppm Sawiulithnumuusives

ALY BUBRNABNTIWIUN 3 UNTIAN 2560 (MAIINNISHINNTIUIT 67 T1) TININNTIUIZDU 7

aa A

Su iesannsdsd 3§ Sewaunendy wazdununa/dudeutrannludfiden @
2559) 3sildduiinisavauemslddrasiinsosnnenadiludll urlulinuinisinuesns
nseenaenAsuNnAuluiull 24 unsiAu 2560 (Mdadantsmiunssuds 88 ) Hindnsnids
Ju 7-16 Su Wesn Ui (§2559) 35inunsns Ssnunen/fu wassuiuna/su toy

Y £ A

! aad ¢ )~ o ! PN
NIMNIIUIGDU u%ﬂﬂﬂ?qﬂﬁmuim%a33Jﬂ'3’]3JW§E]3JIUﬂ'ﬁ@@ﬂﬂ@ﬂll’]ﬂﬂ'g'] (m19791 2.2-2)
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[

U 2561 wui NSNS Bunnseeneenniauiuluiun 4 sy 2560 (M43
IANISANUNTIUIT 27 T1) FINTNUASENTNBU FIUAUNISIAUINLAL ULV DINTU TN1T
~ @ ° v & = aa o Ao
28NABNNINTAR LWIAU 70% VesdwIudwiaun wasdunssuisiieniinisesnnenasumn
Ay Twiud 30 UL 2561 (MAIIANTISANLNTIUAD 85 T1) @aUnssUITDUL N15eDNABNLAE
80-90% VBITNMNUAUIINUA (AN5NT 2.2-3) wilosntullaniwenialiidesunenanis
29NADN
) 3 2 Al a | o
NNuanIMAaes 3 U aswiuladn lulianmglioniamanzausenisesnaaniing
szansneennentatediaglifasdinisldasmivaunisisadaulnvesiiy lawa wnsreu nu
PRy v a a ~ Y A ) v Y] a ~ H
Weliifinannzesen  iesddedin1sinnisiidnadiganmiaseaiiesannisuia
wardinishithludisnawasUSinaunmunzay Sinnizeanaanlaniufednts donndesiu
189UV BIAUIIT NYAIUTUNYT (2545) wuzihlientllsnn NanNurgnnnaATianyingau
dunmainisaglunn Udes (intemode) gnvineveslaseaniisestniay  WiuwAui 40
fasonud 1 ensawns  vusssenisbitnyssann 7-1004% duneeinisvesdinnd
' v e o4 a A v A A & A =3 ve & A
AOUAUDIANBDNSIILNTININ Va8 g onkasn Ulued UspI9oe9T U Tiessnanslu
USunauuseunal 50% Ua9n15hAtIASILSN LLazéTqLﬂmmﬂ'ﬁﬁuawamﬁqqmﬁﬂﬂ%ﬂ L5
ABNNAin1shAIATINda0s Ussnad 1- 2 dUnm) Feanvasvesuandinaniszeannondzll
) | A PP A a 0 A a \ !
anuazel kara ML IeonUNTdwnuTAUa e gen wilulnanwgleinieldvmigayse
I a % £ ] o Y = € @ %%
n1seenABn N1INUETISleNSHew AmUITY 100 ppm  FrevilvilaaiiiUesgudduaen
a X a s & ew ° v & o v
AONANTY  wariosiumduaanaan 100% UYB9NUIUAUNINUS  d0AAdadnUNSELAY
(2529) namI1 nseenaenvetklinaiuiuagviingnatuaulaeUSINAUIUBLTRRULAY
WWNSAUNNYAT9TU Tugaaiiiniseanne NWUINUSUIUNIULUBLTAA LANAILALINTTAS S
PYSAUNTY Ban1Fldansyraen1satydulaiinaann1saiedueLaiy Gailasivres
nsiulanunsusagnsidieniuiinasdiivdngssersnnm Saisuaiinzdmaling
Aansesnaen Aaiudnihtaderie o wailiwaunanudmieiy Auazviilinisesnnen
YodlduadulUlanvuy  Fansldarsmvgunisssgdulanuin  nsldendneuniududy
480 ppm @NTaLINNITERNARNYRIALANUGadAN ladald (Huang and Weng, 1978)
99lee W1l (2557) wenNUTIEswunleniunaasdltans 2 wiaudu fs 19
ONSNoUAIINTY 200 ppm WU UaIaINTWBN 20 Tu wumelawiy (kinetin) Jaduans
lungulelalafiu (cytolinin) wuinanunsadnihlviaulesnaeniiinduis 80% uwazesnaan

Aouduiildlélyians 1 wWeu (Chen and Ku, 1988) 81alae Widw (2557)
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a31971 2.2-1 Tuilisueeneen uavilesiusiuesanaen (%) vewulnailisundhiiliosn

AENAANITITANeU T 2558/2559 FAn1snsnss3siud 4 wamadnnew 2558)

JuNSuepNABN (MAIWANISAIUNTIUIS ; T1)

n55335 wesduddusannan (%)
23 5A. 58 30 uA. 59 6 1A, 59 13 1A, 59 20 uA. 59
(49 Ju) (56 1) (63 u) (70 ) (77 %)
1. WnwnIng <—(20.00) (20.00) (40.00) (60.00) (100.00)—>
21hhmuruugi
YBINTUA <-—(40.00) (60.00) (100.00)-—>
3. WulovdWou 100 ppm <—(40.00) (60.00) (100.00)—>
4. WurevdWau 100 ppm
+lalalafiu 100 ppm <—(20.00) (60.00) (80.00) (80.00) (100.00)-—>
A51adl 2.2-2 FuiliFueenaen uaziedifudiusenaen (%) vesslaneilésunsdmii
gonAenmLNTSATAeTY T 2559/2560 FAn1sunssaiuli 27 naNAY 2559)
N5UI5 JUSUeeNADN (MAIANITAINNTITHID : T1)
WesiGuddueannan (%)
2750, 3uA60 10uA60 17 1A, 20 4. 7 nan. 14 N,
59 (67 1) (74 u) 60 60 60 60
(60 1) (81-9w) (88 ) (95 ) (102 )
1. Fnunsng <=20.00 40.00 60.00 90.00 100.00->
2lmhmuAuugii
YBINTU <=20.00 40.00 60.00 70.00 80.00 100.00->
3. NevidHou
100 ppm <~0.00 10.00 20.00 20.00 40.00 40.00 100.00->
4. Wuevidneu
100 ppm
+ lalnlafiu
100 ppm <-10100 10.00 20.00 70.00 70.00 70.00 100.00->
M31afl 2.2-3 TuitiGueenaen wasiodiGusiusenaen (%) veslaneildsunsdnili
ponAaNANAINTTIABANL T 2560/2561 (Fnn1smunssaiuil 7 woedmeu 2560)
N35N5 SuiSueonnen (M8Wan1sANTINIE ; 5w
Wesusdusanaan (%)
4 5.0.60 16 1.A.61 23 1.A.61 30 1.A.61
(27 Tu) (71 %) (78 ) (85 )
1. Fnunsng <-50.00 50.00 60.00 90.00->
2lvhauAuugi
YOINTUY <-60.00 70.00 80.00 90.00->
3. Wuwevisweu 100 ppm <-70.00 80.00 90.00 100.00->
4. wuevisviay 100 ppm
+ lalalafiu 100 ppm <-50.00 70.00 80.00 80.00->
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2. Wesudn1seannan/du wazinurunan/fu
¥ 2559 wunsHiuasonren mduy 100 ppm saufunslidhmuiwLEzh

YOINTU, NTNUEITONTNOU AIMUUNTU 100 ppm TauAulelalatiu Aududy 100 ppm
pufunslihauwuhvenn waznsihnusuuztdwensey fesiduiniseen
non/mu TuwsazdUniuinniniginensns wildinnuwandeiuneada Lﬁ'aguqﬂmiaaﬂ
ponnuIlesiduinisesnaan/fu  wazdnnueen/su  iflaunanssiunisadalunn
N335 Swesidudinseennen/fu 1ndssenin 40.00-96.80% uarfidraunen/iu wnde
s¥199 715.00-1,112.10 aon/fu Feifuinduuiinaiireuianniosandasandidnihnig
penaeniinrudesfiaziilunn Tefuraanislithumn (7-15 ) dedwesingd v
lviflsnaannonUIumLN

U 2560 wuIniswuaIsendweu 100 ppm Ul uushye in sy
fiesduinseanmen/duluusavdUaindesmninssuissy Duwaduilewannssuisi
fidwnusen/u wavsuna/sudeutannluliiiiun (2559) Seiilvdulinsasauems
§dAafiniseonaentes  udlifirnuuandedunisadiliynnsnis  deAuganiseanaon
wuanlesduiniseanaen/fu Lazdwiunen/du_luflemeanaisiunieada Sie Sidus
nseeNAN/AuaiesEning 25.66-08.50% way. T8MNURen/fuadesening  237.00-409.50
ADN/FU

U 2561 wuamIsWuasensieu AnuNTu 100 ppm+anslalalaiiu A
Fudu 100 ppm sawfunslidmumiuztensun |, nsvuasensiou Anuudy
100 ppm  TufunslEhs e waznslithauduesivesnsn i
Wosiuinisesanaen/fu 1NNINIBIAEATNT W lTAuLANANAUN19@aR LLasLﬁaﬁ”uqmmi
eanaan nuInlesiduiniseannen/iu wazdwaunen/mu lifiauwansisiunisadalunn
N39S fwesdwinisoennen/Mundesening  17.80-4390% uasiisuunen/fuade
JENIN 231.30-590.54 An/siu

3. Srwaure/du hvthwe/du wasthwinuawde
T 2559 wuirdnuwa /My waswinua/Milddauuaneatunisedflunnnsnads

with T kaweAsilnanuu nansiun 9Eda TnenisiuaisenSnou aududu 100 ppm-+
lelaladiu Anududu 100 ppm Taufunslihaufwueiwesnsus fdmihraeasnn

1 1 a v aaqa

fgawiniu 70.67n3u Liuan A WadAdudsinen 9ns wazn1slilnuAwuE dIve NS Y

aa

WALANANNNADANUNITNUATITIONTNOU AT TY 100 ppm TINAUNITIALIAM
AUz eInsyy Jumdnuandyle snanvindu 59.00 N3u LN sIUITULIIUKE /

(% ' ]
=< o =

AULINNIINTTUAT DU U MTNNaR Ay teeidan

q
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a I o vy 3 o Y S o a a i o

U 2560 WU UIUNA /AU Umtihna/Au taziminnandy Jaunnne1eiumig
aif Lag Msliimud b uetne9ansu J91UiUKa /MU wagimtnna/Aulnfgaiaie
296.80 W@ LAz 26.45 Alaniu (MUERU) WANANNNAAANTUNTINITOU ey N1THUAITONT
Wou AmNdu 100 ppm+lalalaiiu Anududu 100 ppm saudunsiidm ALz
VoI dhwilnuaefsuniga Wity 92.22 ndu

U 2561 MNwiuna/fu Lazuminuaaiy lddanuwenasiun9add weumidnug/
Y A 1 U aa 1 a ¥ 4 a
AULIAMULANANAUNNEDR LasA1TNUA1SeNSWaU AT UTY 100 ppm+lalalatiu Aaw
WuT 100 ppm F3ufunIslinuawuztinve snsuy Sumtnaa/fwaieuinian winiu

42.39 Alansy

A3Unan13938 uazdatauaunue (Conclusion and Suggestion)

1. anmsinwssesgniivnrauvesiinadeugniinAding  Tasiifuiing
npassileny 60 Weu (5 T) wuin dspeiivgnandudeusenanistas Giiinnsesnaen-fn
naudnazerUgn widsliasunnaddliannsadinngideyanvedfld diudieniiugnan
dumnzdnddlifinisesnaen wanisAnwudesiu wud msUgnimadsusenanisig
sepzUgn 4 x 3 WA (szminuaiuaziy) fdnnudulgnuiniian fe 130 dusels ndsan
Ugn 40 ey vwuiBuiinnseannon-Anna e 17/Ha/su Jelunldunslinandnun
fian egslsfinumsiinisfnvinastuiindoyafiuimiluFeanisesnnen-Aanatiiemiosasy
feszozUgninzanesiinaidugandmiuifunwmdunisieszuuugnisgauuylng
(szozdn) JadlenvasnsimamAtedldlulfudievannsafiulsydnsamnisndnuazan
AuvuNIsuaale

2. MnnsiaLIsnsdeLsmsLTaadulvy (g 50 U Tulv) Feudd 2559 uas
umaaeaiIaNysail 2562 WUl NsFALAITUNTIAENINAL ﬁﬂﬁﬂmmﬁﬁmﬁﬂmam?{a
wnfign Wudwdu 10496 n3u wasieifuinananiidanamiansmarauniian i
69.00 % A azuAnesaRAfunslidausmseiy Wornusels dunu dilsgns
nazdmsdesnelironisacmu  (BCR) wudn  msdnussgunssesnananiingli/ls
103,308 um funw/ls 24,297 um flsans/ls 79,011um waslishsndiuvesnelasienis
amu (BCR) Wiy 4.25 dannninislifinudmseiy winudrdnuna/su liflanw
uannsadAtunslidaudmsaiy Tnedsnuna/funds 1,168.50 way 1,051.88 wa Tu
FBnshidaudmamunagnsiandsUnRaienan amd iy narnn1sideildenynng
thluysuldazanunsaiiiud ssansamnsuan 19’1’U'§mmwawﬁmﬁﬂ@mammmﬁu%ﬁg wazan

AunuNIsHanle
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3. ennsUspidiudns nmnsianvesinaildsunuly nuidfnedriunausinng

Useidly 3 fegn Ao Aulsnananelay 12, 56 wag 66 Tnonandndilaly 3 ¥ fdwihuanan
T/Hu 10de 1320, 1456 uay 27.88 Alandu/fu mudwu SSnnuna/su wie 21133,
23003 waz 39033 wa/fu pudidy Twinuainds 8293, 73.18 uay 8830 ndu/ua
paddu wunafneniatondaiade 3.55, 2.66 wag 1.83% VeaIAUNATARNA ATUEIRY
fintmfneniseidlve ade 433, 388 uay 216% TessIuHARmUA AwEWY wagd
Usinuvosudsiiazanetildimun (TSS) lade 17.10, 16.07 uay 16.39 Brix nuaiu Sedu
fanaidaidenldiileinuasnailulduasinuasnuieugndesazannsalinanangsd
ADININATINIUAIINABINITVDINAN

4. :NN1IMAABIAIUANNIIuLTIAAL D iU nanE ATann A 1 n T unAlé
WU 79T 2561, 2562 kag 2563 NN N353 8UIUauNan Aaliwand e fumiaain faads
5819 20.91-25.49, 32.52-06.83 Uaz 4.29-5.98 Alanu/fu UEIA U ANUIINIIAIUAY
ANLGINTINY 5 AT M Tansesy 5 was fentuniesa@fgnndan iy 535
wuAluas uazilefinsanilsansudmuinnismununiiugs 5803 waganunims|u
5 wns duwliierlsiilsgnsuniigandsnnda 4 desnndlaldielunsquasnuiies
Soinwnsnaiwansidedldluldudiezamnsnaivsimssiy s stansnmnisaanuazan
AUVUNIIHER 6T

5. lulfianmgfionmmnzaysenisesnnen nswssuduianalindoudmiunis
ponAen uagnsianhiiedninseenRena AL LNTBIN AT ININN AT ARNTAYI
Tissnadinnseennenled ddludiianmnfiennelimunzausenisesnnon nsaiuudon
yosawuTInnATeay §1u 1 598 waznisriudenvesddusdedidu Sy 1 see
dunuasnlaadmalea mnududy 1000 ppm vibidnediiiesiduinisesn
nen/iulunsazdamigeninnisliaiuiu waziniseennondeilledldnnl Tnsiiviinauas
AunmaasRandnliianssiunisldatusy uonanidmuin msiuanseniveu A
Wy 100 pufunslihaumuuziweansus vilideeiniseennenidu f5waunen/

9

Aunnfgalaie 590.54 aan uazdldnuna/suiniiaaiade 349.36 na  Tanisnidentd

£ U

Wn1AIueY v3e Nuasenineuietnilviinneannen Aeeliniswseusulinalinsey

q

aa ¥ ¥ a va o

dmiunisesnaen Ausesdiauanysel luundd@@endy wavdes JUanuawugiviituy

Y

Wanensnstiinan1sIve N e b ldwa198a 11150 NN USUUKNA R AR TIAN AN TNLEENTENE
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Enhancing Phosphorus Use Efficiency in Mangosteen Growing Soil
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unAnga

n1sUgnifenaludamindunusinunsn siinistddeeanaSaunauiuniudenisves
figliiAnntandng uaroglusulidudselovdos fitunide it agusrasdiiio
Anwinnsldusglevianideslunasled uasqdunidasareweamagaslunisdfia
Uszdnsamnrstineane Faluaulun dean lagdin1sneaes 2 n1meaes Ao 11561933
fadonuazduunidonidalaluneslsmfiazarereanisld BBnnsievinisdnadonidels
lupeslsguinaleuiusing Mnduiadndouiand uazduun nudeidalaluaeslse 5
¥Up Av Laccaria fraternal, Clavaria vermicularis, Amanita hemibapha, Termitomyces
tylerianus e ¢ Boletus griseipurpureus ﬁﬂﬂﬁ?uﬂmmmaaummmmmiuﬂﬁazaw
WoallnuLa M3 PDA Nef Cay(PO,), warlu PDB wau Cas(PO,), I§ideiiiiuszansami 4
loluiaw fo 134, 144, 146 uag 148 dwwandwasludundwleanivgnlufudinan iy
woawniUiouifiousvlallade ddedsiu uagfivlinreivinusmeansSavunuas
wWoane¥afiuuszlovil magalieareda Wefiduwinadinn waznmassgydvlnvesdu
flsnn 71 3, 6 uaz 9 1iou wui Wesn Clavaria vermicularis ansInagalsaaNAD BN
193’mm’7|'qm 332,00, 606.20 LAy 335.50 AadnTu/Alansumuasu wasfissey 9 o 693
Woesdusnadmnundian 18.33% druuTinuveaedavmeiu eanesalufiv was
n1sLsyiulave sulen awaneeiueg1slifidud Aamisadia (p>0.05) daun1m Al 2
Anwnsldidosluneslse (Salaluneslse uazdulaluae Slswn) hufudedinmazais
woaiafuinn 219 HUNIMARIMUY RCB $11au 8 n33wds 1dud 1) Taderudalnlunes
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597 (Clavaria vermicularis) 2) ld e sulaluneslsmvensuivnimnuas 3) ldde
Fanmavaereawavssnsuivninnens 4 ldderidalaluaeslse + Wosidulaluaes
1591 5) oS alalunodlswn + Jednmazaeveawis 6) ldde s ulalunoslse+
Jedanmazanesleauia 7) gnifesia 3 slindiuiu uax 8) lldide umegsiuwarly
fenndianeiuTinase anoarie uanfiufegunniteniefdwinmdmnveaies
Selnluneslsen wazsulnluredlss iszonan 3, 6,9 way 12 Weu nui1 meldidenisa
Tnlureslsen waznisldeTanmazareveamiliivinasloan e daidulssloviluiu
ANNTINTINITOU (173.30 uag 208.45 Sadn3u/Alaniu mudiu) dmsuliuumeanea
sl uiulun sz lauand9funnsad @ (p=0.05) drudinruidunsnsuasiugn
nysudianlndiAy afufe iusvana 4 wivTnunearesadfivgaluldandrdianesivinm
weanesalulufiy nuin nsldide sudelaluaeslseiunuvoanafaiamalilugenid
nssuAsaug Selinaliuandannisladedalaluneslsiiutul sdanmazats uasns
TaleTrinmazane eamnifiosednaiien (szoy 9 Wew) dmitwesidudimadisnvende
silumeslsswisansudin wuih lugsgaduniadrne sadamiuinaannniilug e guds
wazUinaniadmnuenteriselnluneslsefuderivsuiantesniy uiilusyansaimia
Tgaaldnoanosalasinii
Abstract

Mangosteen cultivation in Chanthaburi, Farmers apply too much phosphorus
fertilizers to the requirements of the plant that cause residues and are in a form that
is not beneficial to plants. Therefore, this research was aimed to study the usage of
mycorrhiza and phosphate dissolving microorganisms improve the efficiency of
phosphorus utilization in soil mangosteen trees with two experiments were to
investicate, select-and identify phosphate-soluble ectomycorrhiza. The method was
to survey the ectomycorrhiza at the base of the mangosteen trees then screened
and identified of pure cultures. Five species of ectomycorrhiza were found as folled
Laccaria fraternal, Clavaria vermicularis, Amanita hemibapha, Termitomyces tylerianus
and Boletus griseipurpureus. The phosphate solubility was tested on PDA with
Ca3(PO4)2 and in PDB mixed with Ca3(PO4)2. The four isolates were 134, 144, 146
and 148. And then inoculated all 4 isolates into the mangosteen seedlings that were
transplanted the soil mixed with phosphate rocks. The control treatment (the non-
inoculation) was compared with them. The soil sample and plants were taken and
analyzed total phosphorus and available phosphorus, phosphorus uptake, the

percentage of root infection, the growth of mangosteen at 3, 6 and 9 months. It was
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found that Clavaria vermicularis was able to dissolve phosphate the most 332.00,
606.20 and 335.50 mg/kg respectively. And at the 9-months, the percentage infection
of roots was the most 18.33%. The total phosphorus content of the soil, phosphorus
in plants and the growth of mangosteen trees were not statistically significant (p>
0.05). The experimental design was RCB 8 treatments as following 1) Ectomycorrhiza
(Clavaria vermicularis) inoculation (EC) 2) Endomycorrhiza of Department of
Agriculture inoculation (EN) 3) Phosphate solubilizing bio-fertilizer of Department
Agriculture inoculation (PBF) 4) EC+EN 5) EC+PBF 6) EN+PBF 7) EC+EN+PBF and 8)
without any microbes inoculation. Soil samples and mangosteen leaves were
collected before inoculation and analyzed as follows 1) the available phosphorus
content, soil pH and total phosphorus in the soil and 2) total phosphorus in plant.
Then apply various microorganisms according to those experimental designs. Soil
samples mangosteen leaves were collected and analyzed. for various phosphorus
content. Root samples were collected to determine the root infection percentage of
ectomycorrhiza and endomycorrhiza at 3, 6, 9 and 12 months. It was found that the
application of mycorrhiza in all treatments at 3 months had resulted in the available
phosphorus content in the soil than the-non-inoculation treatment. At the 6 months,
endomycorrhizal inoculation and three mixed inoculation resulted in a higher useful
phosphorus content than other methods (814.37 and 562.50 mg/ke, respectively).
And at the 9 months, it-was found that ectomycorrhiza inoculation and application
of phosphate solubilizing bio-fertilizer resulted in higher available phosphorus
content in soil than other methods (173.30 and 208.45 mg/kg, respectively). The total
phosphorus content in soil in all treatments was not statistically different (p>0.05). As
for the pH of the soil, all treatments were similar, which is approximately 4. But the
phosphorus content that the plants absorbed from the phosphorus content analysis
of plant leaves, it was found that the total phosphorus content in the leaves was
higher than other treatments. The results were not different from fertilization of
ectomycorrhiza with dissolved bio-fertilizers and only dissolved phosphate bio-
fertilizer application (9 months). The percentage for the root infection of both
mycorrhiza during the rainy season, the root of the infection are greater than during
the dry season. And the amount of root entry of fungi ectomycorrhiza effectively

makes plants absorb phosphorus better, even with a smaller amount. But at the
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12months, the endometrial contamination was found in all treatment. For this

reason, there may be no significant differences in the phosphorus content (p=0.05).
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#5059 ilde n1sfuiuead veudesiid lugiwadvossiniis (Endomycorhiza)
(Sreenivasa and Bagyaraj, 1989; Kwapata and Hall, 1985)

voninigsdiforduidlunduiiannngosavarsrleamaliiulslovidefio
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ogluguiliduusslovilsiofivle uazlinisthedunddlunguuesi uaiiFedifmwannindes
avany ol (Phosphate Solubilizing Bacteria) lun1sugndny viliiminveaudat
Lﬁwﬁu 1-11% (Vahed et al., 2012)
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Jad1uns 599a981AD 146 Lar148 AU 134 (21.11, 12.034a¢ 10.674adLUAT AU IRNU)
Tuvasfisasmede 109 luadwadla (msed 1)

A19199 1 dnsaruszrinlaladsonalaveadasndalalunaslsen

SPARIDEN  DRTIEINSENINNLAlatne9la ()

109 laiasrandla
134 10.67¢
144 25.44°
146 21.11°
148 12.03°
F-test **
CV. (%) 506

VUL AR A BA ML LRI NE FS YA aLARs fun9adR p < 0.05 Lo
W3 U UAIBIS LSD, ** = uanewiunasadia p < 0.01

Mnthietndorid alaluneslsenia s fod 1w mageunisazate oanlu
9113 PDB g fiulasuaadounaaina wdSuiunn 3,57, 9 wag 119U Han1vnass
WU fhethaded 109, 144, 146 way 148 mmmaxmaﬂaam]a%’aaaamlﬁmnﬁqmﬁ 37U
Tngfegai 144 A wamnsnlunisazatewe avialsunige lasliiuueanleda
1539 %wloanosa/1 ndal dimfinuisveade sowanndesiafiedadl 146 fusua
Woavo¥a 11.02 %weane¥a/l ndu dmihuiwende aufestasmetedl 148 Ao 5.11
%wleanna/1 niu dwmihuiswoade dusiased il 109 wag 134 fnsgeveane’aly
1Hlunsaddivadawiliusinuanas (158 waz 0.81 %weanada/1 ndu dmthufwesde
AuEU) WeeuRu control (3.56 %) widunaldansasiegeil 134 finisvanUass
WoaneSAeDNUIMINTZLLIA NANTIT 2 U%MWQAW@&W@%&LWN%HL%@EJG] waz Wethams
Feadefinsedlduine oH Wu31 SWadaeg 19l 134 e pH 1N 19 ad (5.41-

6.45) Tuvauziifiograiiedugiian pH egluraa 3-4 (el 2)
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AT 2 AuEusalunsazaeeanusudesudala lupeslswn Lagan pH 9099mS

BT aNsTeLIan 3,5, 7, 9 way 11 Ju

Usunaumlaanaa (%P/dw. 1 g) 3N AN pH 7112876119 9

SWd #199)

P08 3%u 5Tu 79w 94w 11w 39w 59u 74w 9du 11

U
109 1.58% 0.99°  0.80° 0.89° 0.83° 391% 398° 3.62° 3.39° 250°
134 0.81° 0.80°  0.89° 1.21° 234° 541° 6.09° 6.45" 6.08° 5.66°
144 15.39° 3.417  2.00° 1.34° 1.34° 4.69° 4.65° 518° 483" 3.28°
146 11.02° 351*  297° 1.80° 205" 441" 326° 4.12°374° 2.25°

148 511° 4.46°  329° 228" 1.16° 3.38% 4.17°74.06° 4.96° 5.60°
control 356 3.14° 2897 363° 328 435 465 442" 458° 333°

C.V. (%) 2462 3298 20.00 156 2119 742 276 10.70 7.28 7.32

Ao (%

NUNYWR: ANRAYAULUIAINTAI TN wIR1aiudaNLANE 19 UN9ad# p < 0.05 L1ilo

WIBUEUMYTE LSD, ** = LANANAUNIEDA p < 0.01

dlothdedradelelaani 134,144, 146 wae 148 dmadauyUseansamnluns
azanewean lnevaaouiundfinaflifui uoairaasluwisuieusulaldads Sanis
ydulave sufanaBududsd aamgedu nsssjudu Sy snely dukugusnan
Yosawi (113197 3) nua MaTaAUlAeE ATl ARssRue g sl e dndmng
A (p20.05) vunvowsI n33nIEAlAD134 uaz1aa Aulldide Svwansamuminn3n

=

n5533 57 1d1%0 146 Waz 148 (22.28, 22.90 war 21.03 WURLAT AWEIFU) waTl 9 Liou

o w

waneneiuae 19l ddgmsadia (020.05) VLR UANE Na19E 19U WU NSIUISTILE

o 134 fluumniendinssudzeue (0.75 wuiwns) i 9 iiteu wansatuegdladd
fydAmeadin (p=0.05) (M3l 3) Sundluvestegadl 3 Wou nud neadsildlade
Tdide 134 uaz146 funuluninninssisildde 144 way 148 (p<0.05) st 6 wiew 3
Srunludilauandnatunnsad (p20.05) Weudl 9 ns3iild e 144, 148 warlaldide 1
$unuluannnin nsss 136 uas 144 drumundaslunudnnie 3, 6 way 9 oy uans
fupeslaififedfynaada (p20.05) AuelunuALLANAs AR (p<0.05) 71 3
Fou Ao nsnnElildie TaWe 134 uar 144 Sanuemluuinnitnssyisnldde 146 uaz
148 (11.52, 11.83 Lag 10.88 WURAUAST ANUEIAU 81U 6 1ADULAZ 9 LADU WANANNUDEY
Lt dfyn1eadn (020.05) (1519 @)
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- a a o v Y o a & ! as
AN 3 mimﬁymuimmmsummumqmmzsz 3,6 LAY 9 LADU VYDILARLNITUID

AN (33) NI () sl uAugnanny (33)
ac
QERHT

Susu 34, 6@ 98 LSUAU 3 A 6 M. 9@, Buku 3@ 6@ 9A.

Lildie 1025 1173 1537 1675 2218° 2228 2535 2355 038 047° 070 067
134 1227 1333 1582 1633  223%  2290°  239% 2362 041 057 075 075
144 1130 1273 1597 195 2035 2103 2147 2533 040 048> 062 068
146 1073 1193 129 1625 19.03°  2020°  17.17° 2505 036 041>  050° 063

148 1110 1212 1678 1694  19.13° 19.82° 2228 1959  0.39 044> 067 067

F-test ns ns ns ns ** * * ns ns ** ** ns

CV. (%) 1316 1286 2096 1794 8.26 8.06 20.35 3077 1757 1628 1567 1314

v v

VNELR: A1LRRYAN ULLIA WllAD §nwsd et A and siun satid p < 0.05 el Syuiieuieds LSD, ns=
wansiiueddlifived1Aynie@da =005, *=uane1viuedrditiodrdquieadn p < 0.05, ** = uansing

a

fiueghelityddgdoneada p < 0.01

= a a Y o a & i aa
H19N 4 ﬂqiL"ﬂﬁﬁgL@‘UI@I‘UsU@Qmu&lﬂﬂﬂﬂﬁgﬁg 3, 6 ee 9 LADU UDILLBIALANTIUIS

Ty ANunI1SLU (3. AMNelU ()
ac
A55135

Sudu 3@, 68, 94 SUFN 3 A 6 M. 9a. SuAU 3. 69. 9aq.

VLZJ”LE’{'L% 9 13 178 19 20% 3.73 373 4.50 4.70 11.02 11.52¢ 1318 1478

134 14 17° 19 20° 397 4.05 3.83 4.28 11.37 11.83* 1120 1228
144 13 15° 20 242 365 375 367 4.45 1077  1088® 1263 1517
146 13 17° 19 19° 337 3.67 392 4.85 9.88 10.20° 1227 1443
148 13 15 22 242 3.30 337 404 413 9.98 10.27° 1273 1312
F-test ns o ns o ns ns ns ns ns * ns ns

CV. (%) 1032 745 1807 1217 16.19 14.39 17.85 16.48 11.39 9.27 19.15 2358

Y '

VB ALaAER MR TR S el s ane sfum sadi p < 0.05 denBeuifieudaeds LSD, ns=
uansieiuegdliifidedAymeada p=005, *=unnasiueeliteddymeada p < 0.05, ** = uansins
fusgratifoddnydanada p < 0.01

dmuUnameaneSaiidusleninnidedalaluneslsannsaazawoan
ponnldssUiname anleSafiiulsylovid sufivdu S smnuanisnaaomudn Rutues

ynlelaanllowssuisudunlildie lneh 6 Wow wuil nssndsNldve 134 uay 148 4
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Development of Production and Precise Distribution Technology
in Quality Mangosteen (Garcinia mangostana L.)
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Abstract
Development of Production and Precise Distribution Technology in Quality
Mangosteen was conducted in farmer orchards in Chanthaburi and Chumphon
province during 2020 — 2021, consisting of 2 activities as follows 1) distribution of the
appropriate production area in mangosteen and 2) management of leaves and sink
storage to promote flowering of mangosteen. First activity was studied the factors
affecting flowering of mangosteen in Eastern and Southern regions. It was found that
the production method conducted by DOA recommend, including canopy pruning

after harvest and managements of irrigation for flowering, showed the physiological
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responses (photosynthesis rate, C/N ratio) in higher value than the grower tradition
method. Besides internal factors, the minor climate or climate change in each area
were the main factors that affects the flowering and fruit setting in mangosteen
productions. The second activities were investigated to management of leaves and
sink storage to promote flowering of mangosteen. The resulted showed that the
maximum photosynthesis was found in leaf aged 13 months - 1 years while the
lower photosynthesis was found in leaf aged more than 1.5 years. The get rid of 40%
of total leaves aged more than 1.5 years in flowering stage showed high of the
number of fruits per tree and the percentage of marketable fruits. The results of the
optimization of photosynthesis and accumulation in leaves of mangosteen showed
that the physiological responses and leaf compound such as chlorophyll.carotenoid
soluble sugar and nutrients were significant increased with«lisht.and Mg inputted.
Moreover, size of new leaf showed similar pattern. Similarly, the addition light inside
the canopy by white LED light (100 umolm-2s-1) 6 hours per day (10 am - 2 pm.)
showed the higher photosynthesis rate that was 2.28- 2.49 umolm?s™ and the ¢/N
Ratio after the light added was increased by. 10~ 11%. Another method, it was found
that the covering trunk base with white plastic cloth and digging drainage ditches
resulted trees flowering two weeks early and the day temperature at 25 °C and the
nighttime temp. 15 °C for 14 days tend to induce flowering which it was
corresponded to decrease in ‘the amount of endogenous gibberellin from 1,452.2

ug.g! to 7405 pg.g? after exposure to low temperature.

uni (Introduction)
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35133 4 Tuas LED 821 (100 pmolm2s™) szziian 12 3109 Gaus 6.00 — 18.00 .
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YRS ﬁé’mné’miwﬁl,t,mqm%m?{f—.JﬁL’g 818,00 . WU 5.14 umol CO,m?s! Tag iy
iafiAgsgaiinan 10.00 u. Wiy 6.28 pmol CO,m?s™ wazBuanasauiirndigail 16.00
W WU 1.29 pmol CO,m?s™ Fafimuszansnmnisdaunseinas adnianluluseuty

AANNTuTerrsueulaeenleAntelure sindly ArdnsNsAediluse uTy @andn

a1 [

aa t:ll d‘ = a LY
NITNITAIU AL (M99 3-1) LZLI'E]ﬁﬂ‘lﬂ’]‘u31]7&16'1{318’11/1’131,1,68?31'13@’]“VT'ﬁIUIUENﬂﬂ GEUSARY,

9 9

(% L3

LY 1 % A a & A A ! ! a 2
G]’]EJ‘EJ'N'R]']ﬂIU?N@@VIL"\]iilJLGlU‘VIWiEﬂULWﬁﬁ’]@ NUI IU§8E’J$‘U’NLiMEJEJﬂ®€JﬂLG]3JVI 1-2 dUau
&

FUsualulesiau Weaneda wazlwunaw@eu ity 1.21 0.12 waz 1.22 Wasibud i

895183U C/N ratio WU 40

[ '
A =

pan sl for Tnguns wui T yad W 1IN1AT BN Uadtann WU
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yilstilalausnifuneandemesnaimuilusevdld dw 32564 Seaeluiiuiidnunida
LananeniauiAl fananaznaranluLfoumeuiufiounsngruLarawn 0 Su
Auifemandslflutasans feudmauuariuga ganiaiiuieludeutuseu 2564 3
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MsfaudsfanmAuhvesauddefvatuiunys Teandunspitasgmiiadeina 8.00
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Usgansamnisdanswinas andnihuintuluseudu Aadudutuvesansveulaoenlys

aglugerinly Ardnsnismeiiluse uiu geandnsadsaiuau (A5 3-2) Wefinwn

A 1Y Y

Usunusmermskazaisormsiuluiigaiiguidudiegrsnnludenaniadyiuivielu
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11lasU(C/N ratio) wuln T9msnd1u C/N ratio Hensaruiasuwiashiunnwasirasan

Y 9

Tuludenawiniu 39 Tudiadeuunsiau 2564 Fareluisidaganausanaen

M13197 3-1 Lansdnnisdanevikasansnielulu (Net Photosynthesis Rate; Pn) ANt
Inaunnlu (Stomatal Conductance; Cond) Aa3 il udurasmsusulnaanlynniely
Y9319lu (Intercellular CO, Concentration; Ci) Lagdn3IN15A1U (Transpiration; Trm) 7

JeeIANTeUTY Wlawlian 0.u89 2.3UNY3

Time Parameters
Photo Trm Cond Ci
(umol CO,m?s™) (mmol m?s?) (mmol m?s?) (umol CO,m?%s™)
T1 T2 T1 T2 T1 T2 T1 T2
8.00 1.37 5.14 0.94 2.49 0.04 0.10 326.50  287.50
10.00 2.82 6.28 1.28 2.60 0.06 0.09 335.00 287.00
12.00 3.08 5.63 1.10 2.40 0.05 0.12 32450  313.50
14.00 2.27 4.26 1.08 2.00 0.05 0:10 318.00  309.50
16.00 0.62 1.29 0.57 0.87 0.03 0.04 35450  341.50

M13199 3-2 wandnnsduaseinagnsaigluly (Net Photosynthesis Rate; Pn) At
Inaunlu (Stomatal Conductance;Cond) A utuvpsAsuaulaoanlannelu
%9971l (Intercellular CO, Concentration; Ci) LagdnsIN15AIN (Transpiration; Trm)

J288IANT0UTY WUaWlNAn 87 2YUNT

Time Parameters
Photo Trm Cond Gi
(umol.co;ms?) (mmol m?s™) (mmol m?s™) (umol CO,m?s™)
T1 T2 T1 T2 T1 T2 T1 T2
8.00 0.71 1.12 -0.434 2.49 -0.04 0.20 247.50 381
10.00 1.67 3.23 -0.256 2.60 -0.68 015 287.00 481
12.00 2.39 3.42 0.485 2.40 0.07 0.19 213.50 571
14.00 3.73 4.36 0.414 2.00 0.25 0.08 209.50 588
16.00 0.35 1.18 0.403 0.87 0.03 0.04 351.50 523

yndoyananimaaswiulaianmenienieyiganandndudafendnidma
Ingasaenisugniiglunnsseznissydule Wesniduiiimunnssuaunismeassine,
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dann

wansALiuueInmaaesiinsdan siuUinanasnelunswiusuting 1y
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Tulusdunied 2 veayalumaain Wilefnwinsneuaussieuaseiuiinalunameasdlu
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(%) (%) (pen) (RQ))
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N33175 $iwu _ amhuka/  dwmidh ew A TSS
nON/AU AU NalRds NN 81N
(nan) () (n3w) (531.) (wa) (%)

1) 33AauAu (control) 9,101 925 8052 513 466 180ab
2) aqulaudumeH) 7,495 823 7744 514 463 175D
NANEANAVITINAUATS
YATeITHUE
3) Yas0szUIEih 8,212 968 7421 505 453  184a
F-test ns ns ns ns ns *
vV % 24.80 28.70 6.80 3.70 6.60 3.90
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Tanslealdudu 1,000 ppm nufuanth wagniulelasauloenmnlue (HO) Wiy 5,000
ppm (N93:3357 2) Tnsumnlugewsniign 80.25 LUefidusd drudefidudniseenaenlaidl
MU funwai @ Inefiiuediduinse s nneniade ogszning 66.8 - 68.1 Wosidud
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ununadeduunign i1y 7425 gn sesasunAenIINATA 3 WU 559.0 gn waz
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