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Research Title: Influence of Deflowering and Organic Fertilizer on Growth and Yield
of Stevia

Researcher: Sommart Yoosukyingsatapron

Faculty: Agricultural Technology Department: Plant Production Technology

ABSTRACT

The aims of these study were to determine the effects of deflowering and organic
fertilizer on growth and yield of stevia (Stevia rebaudiana Bertoni). Two experiments were
conducted at the field of Faculty of Agriculture Technology, King Mongkut’s Institute of
Technology Ladkrabang, during Octeber, 2015 to February, 2016.

The first experiment was to determine the effect of deflowering at different
growth stages on growth and yield of Stevia. A randomized complete block design with 4
replications was used. Treatments were deflowering 1) at 30 days after planting, 2) at 30
and 60 days after planting, 3) at 30, 60 and 75 days after planting, 4) at 30, 60, 75 and 85
days after planting and 5) non deflowering (control), respectively. The results are shown
that effect of deflowering on growth and yield of Stevia. Four times of deflowering gave
the highest plant height, total dry weight and leaf dry weight yield compared to control.
Therefore, flower removed during production of Stevia plant should be practiced in order
to increase growth and leaf yield.

The second experiment was to determine the influence of ‘organic fertilizer on
growth and vyield of Stevia. A split plot in randomize complete block design with 3
replications was arranged. Two kinds of organic manures (Pig and cow manures) and six
rates of application (1, 2,3, 4" and 5 ton rai ) were as main plots and sub plots,
respectively. The results disclosed that Stevia applied with pig manure produced
significantly higher dry weight of stem, leaf, root and leaf dry weight yield than at applied
with cow manure. The growth and yield of Stevia with manure at 5 ton rai’ were the
highest followed by those Stevia applied with 4, 3, 2, and 1 ton rai of manure,
respectively. However, the growth and yield of Stevia with manure at 0 ton rai (control)

were the lowest.

Keywords : Stevia, Deflowering, Organic manure, Growth, Yield
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e umSeaiil (Stevia) leInenmaniin Stevia rebaudiana Bertoni Sneglunszna
Asteraceae \Huiiwdugniidnuvazadiedunseng luilsamnuda lineliAswdsnu Fefunumedis
winlunsianldfuditguiniialsadu Tsadiu lsalviuludengs Tsaaudulaingauar
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fo yniudedldiinnslivgmiunaususaniumnnnda 1,500 3 ud dmiuussmadiy uas
i AfgiTeuilnausennsfidagunm Sinsiwdiniuararsainammghmuldun
hananievaunuiiaiauisdausnianeda 35 Yuda mluemsuasindesiy 1 thvden
ihdnan vuuuingd ledniy wad YoaUyesa gney winelfs uazdug \Judu (Richard, 2010) 1u
degtiummiesnisvemgimmuiitiunniiy mswuisnitiamhsnauvaeuisnliies udud
uazlAn Aldfinsnamidaaulaelingmaumaumuimaduiniy lasemsiwaunterdey
Taunae3 (Starrat, et al., 2002; Richard, 2010) wefwmuiiduivrsygiafeilsigniuunmis
memilovaaszimalng Tnoiamizidimindoddl @same uavdmuriimeldliudysanalng
lasiawiznisdseeniudmnneduinsszmalasnarsduum uasifugnuassmnentimuiuun
nnndt 16 i mavgaugjmbinandafanusaiululdyn 3-4 Weu uaslinandn 600-1,000
Manfuluandalidel inwnsnsasu 12,000 vmdsels annsevinseladas 20,000-24,000 umsals
Taodidnl5lisndn 8,000 wndslsred Faemiuldimgmamiiuiwiivseloniasildnenn
aansavisglabiudinumsnslédfiunn (n1sinuns, 2556) agralsimunisugnueanumsnsdaulng
wardnvomgvaudiligannin deweufleufusunissdavemlussseme lvandn
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ngjfinasldlugmsnitdnunda 500-1,000 Alansusielivinduuarldefuserdeulgn snduferlid
mslddeiugniag doinnm'sﬁnmnﬁﬂqnmﬁ'ﬁm'm'luviw'ssl.wﬂﬁwui*uﬁmsﬁmﬂdqatﬂﬁtﬁmatha
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g (Stevia) tﬂuﬁﬁﬁaq'lumzqa Asterageae iiflaingmansia Stevia rebaudiana
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quainy nandamgniuazgegalufieunguninu-ning ey i niungmanussuiuazeanaen
srinnasydulauaslinandaigaluidounainu-suna (Msinuns, 2550)

Ustlonivamgimau

asafnenvguiisamiundnimansie 300 wih Wilindanuiasysznaumanlng
laled (Glycosides) og 88 viln uazdiansliiraumatueg 8 via 1Wud Stevioside Steviobioside A,
B, C, D, E uas Dulcoside A uluseamgmuiiansadileled (Stevioside) ungauszanm 3-8
wedduivenininuwiswestumgman dnvasiundnudsdvnunadndgasmand fo C38 Heo
018 Usenauaw Sucrose sophorose kas Steviol Tuanmdasiiuwiv uarlivandeenainiulu
anmzssaued dhwinluana 804.90 finuaiRgnnutunasiyavasuivnal 198 ssrvaidea
annsnaraeldlniueansseduarfviavaeaug (Geuns, 2003: Brandle et al., 1998)

anatnvagunudianmunnndniina wilifausmemsaunsaiuusenuld
sz 0.92 niuserusiei deduiregluinasiivasnis sadyuiinisuilanarsafaarnugmny
Tlaigndn 1,000 duded Tngltidsieeu wuguilaalasuivainnisuiloaaisatmanamgmauue
agals uanmm‘flﬁﬂnﬁﬁmﬂiaf‘}'ﬂmnmﬁﬁmmmwanﬁuﬁnnaa #57 Widen wazetesdy 1wy th
walsl ihdaau Judu (Geuns, 2009)

nsfnendosdululsumesiniowasusnda nunsuilaraisafangmauiiies 6-8
Hlus annsativasmimnalufenvostasidulsewmnles 35 wWesidud luusenadulaly
vevruduayulng ienszdunimeaintunisuslaneins drslunisdesemns wazdaeluides
nsmumiminladgndae (Geuns, 2003) dmiudsanalneiinisusznidnsensieansnsugy (Fee
ansafanvevaulusdnsiusinausy ﬁmi’uéﬁﬁaemsmuquﬁ’mﬁnuas‘luwmsuwvuéﬁwr%’u@’ﬁ
Bulsaumu sdnlsimudninauannssunsemsuaren (ee.) lihdeyasa q ynduilil
NANTEVIUABAUNIN LATHEHY Saudarnuunnsrefvanstiruaudy q AinsRersaneyganly
wdinsandnads eliAnsalunisteiuldetren ety uanduusslvideussmeakily

sunsuaseuilnauaznisisiely (nsinwms, 2554)
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msfinsmslagelifundmunud dnlvgiitinundunnindunisdnunianmstddend
Komienko et al. (1995) uas Lee et al. (1980) Swnuimgimu Weldiulueiflugnsriiuin
wiiulUssiinavilinandnanadls dmsunsbifeuindmady suunfudmslatusinemns
105 Alanfululasiau 23 Alanfuveseareiauar 180 Alanfuvesluunaiden uazdriiniaiu
wanamvg I ueenluNuUaIaMIR (Lee et al., 1979; Goenadi, 1983) lutstinaBuielating
wuzihnstadeludningegade lulaseu Weanefauasluuna@enwiniu 40-20-30 (Chalapathi et
al, 1997) sgulsimunisuildadelulasiou amnsauudasnistdelulasiauly fiinnsuudld
Wiurvghvutusserluwsazdnegniseigwula (Colombus, 1997; Oddone, 1999)

wewubivsngindirudiesnissigemisses (Minor elements) (Limo Fitho, 1997) uae
msvasmesiaduTngluitevatesila (Lima Fitho, 1997; Sheu et al, 1987; Utumi et al.,
1999a; Utumi et al., 1999b; Zhao, 1985) ﬁamqmmﬁaaﬁﬁmﬁﬂuudﬁswi'mﬁmmﬁ'193a'lm'i
wazATmAnANlunduyseleyidmiuiy (Lima Fitho and Malavolta, 1997) dwiunisugnug)
winilunszanwuiiiaawesmstubigunnin (Angkapradipta et al, 1986; Goenadi, 1983)

Dube (2011) lafinwidisnslijupensaniu Biofertilizer wazsedlau GA ansoiusuI
Tuwarvuinvasivuily AYIIBTITENE R ULAENTUANATIFANGa

dufunistadelulasisunliuangmauiinasenanamivninuis Sardmiminuies
ﬁﬁ'lui'nﬁﬁ'uﬁmiw‘i‘tutﬁu‘[mﬁmwdﬂﬁtuaehamnwiauaué‘ﬂmqmwgﬁa (Denald,  1962)
Maheshwar (2005) na131 nstwelulasiaulusasiumnsdraiu@e 60, 75, 90 uay 105 Alandy
lulasiausialanm§ uazbieveanaiauayiuuaadenlusngg 30 uar 45 Alandusialanans wuinnig
Wijelulasiouiufuiinaronandmimminuiirdumintuunnsieiy Jelulasiauiiilugnsngean
105 Alanfusielennif wdfmuiinanamiminuisgeaauiniy 43.83 fuiewens 3ilinasenndes
uninnaeees Angkapradipta et al. (1986a) waz Angkapradipta et al. (1986 b) uenaniinslw
Jelulmsiauiiniiu dhuiluaseidedlufiwrminiurassmlulnsisulus duremgmudnie wudn
el uilasudslulasioudaty finavilivgmudinsgauismemnadiutu Seiliisaly
asau'luﬁwﬁuLﬁumn%"uumnm"mﬁ'u (Trung and Yoshidha, 1983)

Liu et al. (2010) laAnwidanislierensauiuewriinuit Jerenaunsaiunsisigidula
ve93n Iyt 40 Fumdihendgn Wisuidisuiuiiinistadendiannsodmiminukidudui
agjmiloAusniteny 60 Jundadrendrugn wagbinandnunninisladenaniiviegafien
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sgslsimunmsdnwdmiungmaudnlnginneatunisladeeiiteumn dwiuns
Wigedunidliuangmnu finsAnwliinnnin fennisasaenarsindunimeassdineily
Aesznd finsfinnuesveassmslulssmafuiosnn faiudddhnemnassdnuninsldde

a o v o ow -7
suniddadudenentiuivdgmnlundeiity

mstemeneaniliiuaroniseiydulnvesily

e muduiiuduileruaduasiaeennen viedinsesnneniilsvisnavesninty
YBAITIUAIY (Sumide, 1980) Brandle (1998) na13a m‘saanﬂanmamtﬁwmuiuaejﬁuﬂwum
(Photoperiod) n1seenmenilmanaslfiflengvnulesurmugmuesiuiuiu luanwiusnviua
auululungmau (Stevioside) SAtiuanniiu Yermakov et al. (1996) IFaguinmsiiaiu
voermeIvesiuluaute 16 Falus annsavilivg i udnsisigdulaasludiuuntu way
Vimnawaspumaululufidiudiu (Metivier and Viana, 1979) Taleo et al. (1998) s1e9 I Sua
AUNI (stevioside) ﬁqwaﬁﬂu’lumﬁ"m1uﬂn’nué’uﬁ’u€luvmmnﬁ'vé’mndawaa’luuasé"nﬁu
wejwitbissnsenszidnsidauvestuiudwuiifnunn asiimammmmululudinniuge de
velmnuiinsesnasntsiannsaiaraenng matusenld Fan1snseiegnieeidunisisenis
wWigATamdRurBmgMInuNINTY (Sumide,  1980; Xiang, 1983)  USunauuen Uiy
Tnaian1s stevioside #ifluly a-16wedidus duegiungmmiluusaseiin hrevesnisiaiaivla
uasﬁuﬁ:ﬁ'ﬁwm'l-ﬁ’ﬂgn (Bian, 1981; Nakamura, 1985) dwiunsieineneanlaiin1s@nwives Hobson
et. al. (2013) swuiluliinamsienenuaznaseusan asdrevivinananiuty A150mensen
Fsmennaniussiminnareunavuisidn awsaiumaaigiulamdisuld senuazaaiiy
Sink fid dgyvesity Weiinsien Sink fideyvariiaan 510NN feslinisedeudoludidu
uq vesiuieaiuayunsLaSy@uTaeE iy mMstemensenvienisfnnensenlsivilinanasi
1N uAgunsaiumsyAulavesitinntunia 20 Wedidud Tuilusn way 61 Weddud i
2 miwmensenineyliiioudmersenuioesliiaiasilentsq unisdnwemensenld Aaweriidud
Srfalidndledinsien Sink fidadryeen Wyaziiningnisadwesiemnasauiluuayardu Snta
finsuanfsuazadrdlulmi ﬁ'qfum'nmﬂanaaﬂﬁqLi‘.!ua'aﬁ'iwufluaaiwmnﬁm%’umﬁﬁm’lu agalsn
auntsAinwmiinisieneneendsiinisAnudulesunnitesiinansenudengmuetnalst uas
$uundilunsiemenduduiile Tuussmalversibineiinsnyiguiu Fadudal@vinsAneilu
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3.1 navAaesd 1 msAnwiiinisiateInanaen ludnnauandvesnsiedgidulavemg i
< ¥ = - o W T L4
ilaremaigdulavd iy wandn wazUiumalulusemgvan

NUNUNTVIAABILUY Randomized complete block design f§1uau 4 1 Awmeass leud
L. vhnsdiaienenvemgatuaeniieny 30 Sumdsgn
2. yhmsdnemenvemgmaueanileny 30 uax 60 Fumasuan
3. vihmsatmenvemgmuEeniey 30, 60 uay 75 Tumandgn
4. yhnsdaomenvemegfmauesniiony 30, 60, 75 uax 85 Tuvdslan
5. Lifinsdmerdanenuasvgfmausen (RauRw)

[y v ¢ a Ve w v - v o
Ugnueymanuaslunssnwuurmduragudnas 45 wuiwas Ieelddwundmnudendui
wluss fialilinamenvesdiiu 12-15 e Alidadtoulaudy Wimdeluey 2 ¢ rndradu
- 1 y v § - 0.8 ¥V v o v v
qusenszusimy inalusanidenaumsizdsamirnavuanluszasu valvnd il iaels we
- ) [ P v e v H
Aedwansineanuald 10-14 Ju ddrendrastunseariwionlisuau 1 Fudenszans sauvavue
] v ¥ o oo w ) | )
140 nsvans ewugnilmsliiuiduiissauariugauy (Field capacity) wasanignastunszanaes
fimstiiunvdmmmniu Vinanihdlidsuniiusiinanieu 5 fedums sunseimghmd
i @ [ b & - » = ] v . ad o o v s
ol 15 funddenarign Adulhuve v imudmaaoeiiivualy sasnawesnislihes
Uiludrnandwazinaslhihegsaduauelngldinset uadhiinisansesduluseninniseass
a - 5w o Ny Vo - : oo Ve H = a
wazivSiauilinnn Medinsidiuduamudmveasiidmus widiiivsuaiduiianasnumiy
1 e v & 1 Yom m o w5 v ow W a a
nirfirvuald fezhifinsbidaududn nilihedindenfumiaynnisens maenorgmsieiqiivia
a s I o @ e J 5 d » a s
dwiumsquadhwaelimsidaiviedwau 3 psydlengivay flong 1&' 30,60 uaz 90 Yundagn
1 a L a o w v o d 1
dwnslesiuidalsauazuuas finrstestuidatmuainusudy deillsawazuuassuniy us
' ‘et v e w v o o v o w ° =
dlvgjiinistesumdaunaniosun vaan g mauiiengla 120 Tundagn Avinsifiuiae,
v 4 o ar 3 © - ] - w
wevulsl MsinuiAgalasimsiangvuisuihumrandadely  dmiunisdaeinensen
v Vel w a U "\ v -l o o o v I~
vamgf i lafinisdmernensenFudausivgmaiuiiany 30 Tundsugn Weudmghwuileny

s v Y d o
85 Junatgn mudmnasninvun
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wasniunhisubiwislugeulasldgaungil 40 sswigadsa Wunau 48 Falus visawmiwin
v J | 4 ° Y J = L L4 v : a : L
WA wardadntanevnumtnuivesu u 590 wazeen Falunisesiaiavnivdnaauazus
; al A L <l L o o
Unmvindievaivaiuiieny 120 Juvdsgn auddy
o J‘ J o v y ..’ LY &
2. anedanuily o lung v uundamiminaaaiaual Aegsrusmluianuaun
ar &' ¥ I -‘ o v v r.'; :’ L4 o -5’ o 4' < o J
anvianuntuneuiavinendrdeuiewmminluuwis myiafuilunsiinlasidintesile Taitud
' - e R a o ar -
Tu A® Leaf area meter u LI-3100 983u38w Li-cor HaRNUIEIARNITOWIM
i w d: , L o o ol as -
3. windwiinuily (Leaf area index : LAI) ugjiwu INMIATINIANETY 120 Jumnasgn

o & v Ve w ' 4 o vo &
Tnenhituiluvemgmnbihdeyeuunud Tneldgrsves Hunt (1978) Saaunsosuanldsd

v eid & -
gudiuily = Wuittu @Ieeuiuns)

¥ 4
wuilgn

4. snviamaaaetsiaanelulungvam vinsasaeialuil 2 tuingesasn S 3
v Tneldluitiinisuenedadud taniadeiaios SPAD chlorophyll meter reading (U SPAD-502)
ynuiunmAneiy ayieiaiteny 120 Tuvdagn

5. \iuiAgarandang Ty ety 120 fundagn Weeiuiigmdmuluusazdmeans
vavuannnszane dundaetungauiuesnsandiau imiulufommundadeunitondhmin
whs Tngeuluwisiigaumail 50 ssreaidea iuiaiwu 2 $u wiesusmminukae udaniunds

winananiminluwia

& ad a ¢

Yurauuarisn1slunT ey
a v = v aa
AnseteyaisiuTallan1adi auununisneaes Randomized complete block design
' - = i = - & o &

waz w1A1 LSD iieiIsuiiisuaiiansluusiasdmaaes 9MUWMINTIN LAZA151Y SINNTIBIUNE
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d ] a J ' = ar 1
3.2 mmaaesi 2 mifinwidinislddeduvidhe Muandwdu 2 viinfe Joyath uazyagns Tiun

L o 4 ] L
mu'lwnu'luaﬂ'rmunnn'mnu

THIUMTARBILUY Split plot design fidmuau 3§
Main plot laun nisldderanliunvgimiu 2 vila fie
1. Juyain
2. Joyagns

Sub plot loiun dmsnstaderenliuivgvmmilusasiuanseiy fe
1. ldYspenludns 0 dusials (Aaupw)
2. ldprenludns 1 dudels
3, ldysnanludns 2 Ausals
4. ldumenlusns) 3 dusials
5. lduaanludns 4 dusels
6. ldunanludng 5 dusiols

Ugmugnuadluwdasignenne 4 asiaues $1uau 36 wiasdes Tnolddwundg
ensuiiudaus daliflaanionvesdniu 12-15 wuims dnlidndeufelaudaiu Wimdeluey 2
f tonntiasluge wianszuzony idelusenidoteunssisminramauninluasiu vilindil
d1limele wohstuansineenuald 10-14 Su Adeadiaslundasugnlneldsvasugn 20x20
s neulgniimslihiurusgruismelaliaudnamduiisssurimgau (Field capacity)
vdwniuiinsiiusvdammugnu Winehiflhiteuwihiy Vinanidy 5 fedums dmduns
Wijurenyald uarijeyagns dmsldafaderluwasdeutgrvdvy Saserliuingmnuiing
Taludmsitimualiludvaasaduiu dunstlesiuddedeiialdtnsidniviiaclfaouuazaeu
gandeiiadiuiu 2 afa Lﬁamﬁmﬂuﬂmq‘lﬁ 30 way 60 JumasUgn v nvgmuiieny 60 Ju
wdwgnieneigivlanquituil uazsdendmuilengld 120 fundalgn Ahnaduider Taeda

YW TUNIR
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maiuteya
1. asavdaAugnvesdidu Srurudauudiu dmingu Tu aen sinaauazwis uazduau
L < @ LY 1 - @ <
Tuveamgfwnu fieny 120 Tundwlgn WwiReaiunsmeassi 1
@ J’ - =3 L4 H a J
2. aniaituily mawdgdulavemgmmiutudnsunimeaesd 1
- v 1 a J
3. anviavfinavewraslsiadnelulungvududeriunveasi 1
o o = v & o | o W ¥ & °
4. \nuinemandangUluNum 1x1 msues lagiuadumgmauiavus dsuen
° ¥ o & y - o o YV et o v W P
wrdlu senvindrdu Bnuiluimuaundmwasdadmifnluasuddailvdgeuiien
Y w v | a w o f w w o
dmiinluwis Taseululviwiaiigamail 40 ssmaidea Wuamiu 2 Ju vissusudminuiia

¥V o o o o i a ¥ o L g
wa? JnndanemAmanaauuntuws

a - L4
YUABULASIBNTTIUATFIATIZN
a ‘v o e - - s
1Lﬁ's'|smaqamausw‘lﬁmmm AUUEUNITVNAABY Split plot in randomized complete
. ' o - i ' y Y o
block design waz mAa LSO ielUauiieuAnadeluusiazdmaast santuviini v uavmsn

FIWYRITIERURANINARDY

= o
aouivitmsuaasvifiuteya
wlamnaes uazisaunaass vosauiviwaluladnisuiniiy
Auzaluladmaneas anituvaluladwsyssunaidiaummisainnsyds

FTYSLIAMIINNTING LASUEUNTIANTIUIIUARERLATINISIVE

IBEIANIINGTITY HusLABURaIMN 2558 - ugeu 2560
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Han1INAaeY

4.1 nsAnwienisdaeinensen Tudrawandvssnmaaiydulnvemdvay diua
Asnsdgiulaneadu uasnandn vemgmau

AUY1IVDIAIAY

AMETITENEIRY (wuRlims) vemd v (M1l 1) fieng 120 Fundsgn wdleldsu
msdinlemenaanituiuassiuansaiy wuda ddauansefulunsada TaenguuitldFuns
dme1menaandiulu 4 a szliauenvesdrdunniigadeiidnvindu 50,95 wuding
7898917AD wq‘hmwﬁlﬁ’%’umsﬁ‘mmﬁanaanﬁmw 3, 2 uaz 1a%e Tasildwriiu 41.60,
38.68 uax 32.10 wuins amdwu dungmuibilaiunisdmeinensen asiinamen

vosdsuliouiige dedidwindy 28.43 wuRums

< o w a v o o a4 9w ve w
AN 1 ATIMENIEIAU (YURIAT) Yaang I ey 120 Tunaalgn Waldiumsdaeinen

o & IJ o
2ONTIUIUATINLANATINY

dmnasy ATNENIVEIEION (Leudns)
$MIuATaINITFRLemEneen
1 e (lerg 30 Su) 3210 €D
2 afa (fBry 30 uas 60 Su) 38.68 BC
3 ada (ile1g 30, 60 uaw 75 1) a1.608
4 nfa (flerg 30, 60, 75 uas 85 ) 50.95 A
Lifinsdniermenaen (Control) 28.43D
Anady 38.35
LSD (0.05) 8.95
C.V. (%) 15.15

3] o W -f - ar 1 )y ¥ - -qJ ar & 4
= fonwsnmilounu uanein Lifleuuandrsdulunadansedurnudetiu 95 Wesldus

dwudevesddiu
o w ° W v o w v - = ar Y o v
MUYV (VoraRU) vemg v (M15e7 2) ey 120 Juvdadgn Weldiu

ar I o 5 o = 1 ar aa v ar
NIAATDIADNBNTIUIUATINUANANAY WU Tauanaraiulunieada Iﬂﬂﬂm‘]“"ﬂumﬁﬁun'ﬁ

s ° & = o 2 o w - q = | v 1w
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sosaunde udmuildsunsiaeinensendiuan 3, 2 waz 1 afe lasildwviiu 17.25,
14.75 uag 12.50 Yedediu mudwy dwmgvnuitlildiunsdmeinensen wiisuaute

o W L 4 3 1 ol 1
vesdduioniign deiiduvindu 9.75 desesu

° v o W v 1 v o o ") @ Vs o
39l 2 Snudevesdndiy (Foredu) vemdny fieng 120 Jumdsugn eldsuntsdaien

LJ z A 1 o
AENBBNITUIUATIVILANATNAU

dvnans Funudevesdwu @edesu)
§uAsveInsinenenaen o
1 af (leny 30 Fu) 1250 CD
2 afa (o1 30 uay 60 ) 14.75 BC
3 afa (fleng 30,60 uaz 75 ) 17.25 8
a i (e 30, 60, 75 uas 85 f) 22.00 A
laifinsdiaemenasn (Control) 9.75D
Aade 15,25
LSD (0.05) 4.10
CV. (%) 17.46
= dhdnusimiloudu wanein Lifemuandsiulumeadaiissiuanudoiu 95
Wedidud
dwindndudn

g o o W [ 1 v v ol = ar or J vas
umindagiuan (ndusenu) 10U (A13139 3) iang 120 Tuwdalgn lelasunis
wt o Iy-’ 4 1 al 1 - 1 1 o <o L al e
Lo 1nenaaniITuIuASITiuANe Y WUl Sauenaniuluvieada eemghmuilasunisen
o 5 = H e o Vv J - o 1w o 1 L =
L@WeneenI U 4 AN IsimindMuannniige Fuirwindy 15.09 nludedu sesasnde
v wuildfunsdnieinenesansdaua 3,2 was 1A% Tagilduviadu 11.91, 9.08 was 7.69

w1 W o ar ' v - ¥ v o W O |
nSwsedu mwawy dumghmuitbildsunsdaeimensen sxlithwindwuanteniign da
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ABNBBNTIUIUATINLANANINY

Ammana umiindduan (nSusesi)
i’luquﬂ%‘ﬂla\lﬂqiﬁﬂLﬂ'lﬂaﬂaﬂﬂ
1 pde ey 30 Fu) 7.69 CD
2 a1 (flo1g 30 uay 60 fu) 9.08 BC
3 (a1 30, 60 uar 75 Fu) 11.91 8
a afa (g 30, 60, 75 uaw 85 Tu) 15.09 A
Lifimsdinomensan (Control) 518D
Anady 9.79
LSD (0.05) 299
CV. (%) 19.82
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Aweans UMUNA UL (AFURDAU)

TIUIUATIVDINTARLEIABNDBN

1 afa (eny 30 ) 2,10 CD
2 p¥1 (flery 30 uax 60 3) 2.73 BC
3 a1 (fleny 30, 60 uax 75 Fu) 3.158B
a na%a (fieng 30, 60, 75 uax 85 ) 4.75 A
Lifinmsdimeimenesen (Control) 1.29 D
Auady 2.80
LSD (0.05) 0.86
C.V. (%) 19.93
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° 1 -® o e w v o ot oy o v W
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dmnans ' dwintuan (nSusedy)
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1 pa (e 30 Fu) 8.52 (D
2 afa (flog 30 uay 60 ) 10.56 BC
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waveImsnaveneniiiinemsiaiuln taznandnvesna vy

(Stevia rebaudiana Bertoni)

Effects of deflowering on growth and yield of Stevia
(Stevia rebaudiana Bertoni)

Yayqns yamas” uaz aue In¥ATaviAa’
Bunyarit Chumthong'® and Somyet Detpiratmongkol’
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ABSTRACT: No studies have been carried out on the effect of deflowering on the yield of Stevia plant. So, the
objective of this study was to determine the effect of deflowering on growth and yield of Stevia. A plot experiment
was carried out at Faculty of Agricultural Technology, King Mongkut’s Institute of Technology Ladkrabang, Bangkok
during November, 2015 to February, 2016. A randomized complete block design with Keywords: Stevia, Deflowering,
Growth, Yield three replications was used. The five of deflowering treatments were 1.) control (no flower removal)
2.) one time of deflowering at 30 days after transplanting (DAT) 3.) two times of deflowering at 30 and 60 DAT 4.)
three times of deflowering at 30, 60 and 75 DAT and 5.) four times of deflowering at 30, 60, 75 and 85 DAT. The
results disclosed that flower removal produced significantly (P=0.05) greater plant height, total dry weight and leaf
dry weight yield compared to the control. Four times of deflowering plant gave the highest plant height (50.95 cm),
total dry weight (13.15 g plant") and leaf dry weight yield (81.21 g m?) compared to the control. Thus, flower removal
during production of Stevia plant should be practiced in order to increase growth and leaf yield.

" madrmatuladmeudaie anznalulatinanees sonfumalulaiinszasuinddgommsaansaiaam
AIANTERNNMNIMIUAT 10520
Department of Plant Production Technology Faculty of Agricultural Technology, King Mongkut's Institute of
Technology Ladkrabang. Bangkok 10520
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Table 1 Stem height, stem, leaf, root and total dry weight and leaf dry weight yield of Stevia rebaudiana Bertoni
at 120 days after transplanting grown under different deflowering.

Stem LDW
Stem DW. Leaf DW. RootDW. Total DW
Treatment height ; ; . ; Yield
(gplant”) (gplant”) (g plant”) (g plant”) _
(cm.) (gm?
Deflowering
30 DAT 32.10CD 210CD 2.78CD 0.77CD 5.65D 38.11CD
30, 60 DAT 38.67 BC 2.728BC 3.52B8C 1.00 BC 128G 48.26 BC
30, 60, 75 DAT 41.60B 3.148B 455 B 1.34 B 9.058B 62.46 B
30, 60, 75, 85 DAT 50.95 A 474 A 592 A 248 A 13.15A 81.21 A
Control 28.42D 129D 225D 0.58D 412D 30.85D
Mean 38.35 2.80 3.80 1.23 7.84 52.18
F-test 9.09 21.41 15.40 42.38 47.63 15.41
LSD (0.05) 8.95 0.86 1.16 0.35 185 15.78
C.V. (%) 15.15 19.93 19.63 18.64 12.87 19.63

DW = dry weight; LDW = leaf dry weight; DAT = days after transplanting; In a column figures with same letter
did not different significantly at the 0.05 probability level; ns = non significantly at the 0.05 probability level.
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Figure 1 Effects of number of deflowering on leaf dry weight yield of Stevia.
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Effects of Different Types of Manures and Levels of
Applications on Growth and Yield of Stevia (Stevia rebaudiana)

B. Chumthong and S. Detpiratmongkol

Plant Production Technology Section Faculty of Agricultural Technology, King Mongkut's
Institute of Technology Ladkrabang, Bangkok, Thailand.

Chumthong B. and S. Detpiratmongkol (2016). Effects of Different Types of Manures and

Levels of Applications on Growth and Yield of Stevia (Stevia rebaudiana). International
Journal of Agricultural Technology 12(7.1):1367-1373.

Stevia (Stevia rebaudiana (Bertoni.) Hemsl.) is a medicinally important plant, a sweet herb and
is a natural non caloric bio-sweetener, which offers a solution for complex diabetic problems
and obesity in human. The objective of this study was to investigate the effect of two animal
manures on growth of stevia. A pot experiment was conducted in the net house of Faculty of
Agricultural Technology, King Mongkut's Institute of Technology Ladkrabang, Bangkok,

Thailand, during July to November, 2011. A spllt plot in randomized complete block design
with 4 replications was employed. Two organic manures (cow and chlcken manures) and four
rates of organic manure applications (6.25, 12.50, 18.75 and 25.00 ton ha” ') were as main plots
and sub plots, respectively. The results disclosed that stevia applied with chicken manure gave
significantly higher growth (such as stem, leaf and root dry weight and total dry weight) and
leaf dry weight yield than those applied with cow manure. The 25.00 ton ha of ammal manure
gave the highest of total dry weight and leaf dry weight yield while 6.25 ton ha™ of animal
manure gave the lowest. Increasing chicken manures rates increased growth and total dry
weight of stevia. However, it may be concluded that the stevia crop may be applied with 25.00
ton chicken manure ha™'.

Keywords: Stevia, manure, growth, vield.

Introduction

Stevia (Stevia rebaudiana (Bertoni) Hemsl.) is a sweet herb belonging to
Asteraceae family. It is native to certain regions of the South America
particularly Paraguay and Brazil where its leaves have long been known to be
sweet tasting and is a natural non caloric bio-sweetener, which offers a solution
for complex diabetic problems and obesity in humans. (Brandle er al., 1998;
Ramesh er al, 2006). The leaves of stevia contain around ten sweetening
glycosides, of which stevioside (3-10%), rebaudioside-A (13%), rebaudioside-

Coressponding Author: Chumthong B; E-mail: bunyarit12151@gmail.com
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B, rebaudioside-C, and rebaudioside-D are important (Brandle er al., 1998;
Rank and Midmore, 2006). Stevia and stevioside have been applied as
substitutes for saccharose, for treatment of diabetes mellitus, obesity,
hypertension and caries prevention and a number of studies have suggested
that, besides sweetness, stevioside, along with related compounds which
include rebaudioside-A, steviol and isosteviol, may also offer therapeutic
benefits, as they have anti-hyperglycemic, anti-hypertensive, anti-
inflammatory, anti-tumour, anti-diarrhoeal, diuretic, and immunemodulatory
effects (Chatsudthipong and Muanprasat. 2009). The leaves of Stevia has
functional and sensory properties superior to those of many other high-potency
sweeteners, and is likely to become a major source of high-potency sweetener
for the growing natural food market in the future (Goyal et al,. 2010).
Therefore, there has been a large interest in Stevia although information
concerning organic manure in Stevia and the effect on growth is lacking.
However, the effects of organic manure on physiological of Stevia in
Thailand have rarely been studied. Therefore, the investigate of the present
work was to determine the effects of organic manure on growth and yield of

Stevia.

Materials and methods

Location and climate of the experimental site: pot experiment was
conducted under glass house condition during July, 2011 to November, 2011 at
Faculty of Agricultural Technology, King Mongkut's Institute of Technology
Ladkrabang, Bangkok, Thailand. The experimental site is situated at an
elevation of 50 m above mean sea level, 13° 43' 36.21" N latitude and 100° 46'
48.45" E longitude. The used soil in this study was Bangkok series, clay in
texture, slightly acidic with pH 6.12. Total N, P and K were 0.19, 0.27 and 0.25
present, respectively (Table 1). A mean of 33.70°C maximum temperature,
25.60°C minimum temperature and 81.00% RH were recorded during the
period of experimentation. The experiment was laid out in split plot in
randomized complete block design with 3 replication. Treatments consisted of
two organic manure types (chicken and cow manures) were used as main plot
and 4 organic manure application rates (6.25, 12.50, 18.75 and 25 tones ha™)
were used as subplot. The organic manures were analyzed for their nutrient
contents in Table 1. The harvest of crop was done after 120 days of planting bP/
cutting plants 10 cm above ground level. Then, number of branches plant™,
branch dry weight, stem dry weight, leaf dry weight, total dry weight leaf fresh
and dry weight yield were reccorded. Leaf area was measured using Li-cor 300
leaf area meter.

1368
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Table 1 Soil properties and chemical properties of chicken manure and cow

manure were used in this study.
Parameter Soil property Chicken manure Cow manure
pH (1:2.5)" 6.12 6.08 6.78
Total N (%)” 0.19 2.74 0.19
Total P (%)” 0.27 0.68 0.25
Total K (%) 0.25 1.70 0.24

U[:2.5 water: fertilizer measured by pH meter , “Kjeldahl method , * ™ ¥ method by spectrophotometer
and atomic absorption spectrophotometer.

Results and Discussion

Number of branch and branch dry weight

Number of branch and branch dry weight varied with types of manures
and application levels. Number of branch and branch dry weight of chicken
manure were significantly higher at the similar application levels of cow
manure. For application manure at different levels, a significantly highest
number of branch plant” (28.13) and branch dry weight (8.99 g plant™)
registered under 25.00 ton organic manure ha” which were statically higher
than other lower levels (Table 2).

Leaf area and leaf dry weight

The effect on leaf area remained significant under difference types of
organic manure and application levels (Table 2). The higher leaf area (715.27
cm’) was recorded under chicken manure which was statistically at par with
cow manure (621.78 cn’). In the case of different levels of organic manures,
maximum leaf area (1,022.60 ¢cm”) was obtained at 25.00 ton ha™ which was
statistically higher than 18.75 ton ha™ (808.10 cm’), 12.50 ton ha’' (668.20
cm?) and 6.25 ton ha™ (175.20 cm?), respectively.

The leaf dry weight was significantly affected by the different type of
manures and levels of manure application. Leaf dry weight of chicken manure
(5.87 g plant™) was significantly higher at the similar application levels of cow
manure (4.46 g plant™). For application manure at different levels, leaf dry
weight increased with increasing rates of organic manure. The highest leaf dry
weight (8.37 g plant™) was recorded at 25.00 ton ha™ and followed by 18.75 ton
ha (6.38 ¢ plant™), 12.50 ton ha™ (4.25 g plant™) and 6.25 ton ha™ (7.66 g
plant™).
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Table 2 Number of branch, branch dry weight, stem dry weight, leaf area and
leaf dry weight of Stevia rebaudiana Bertoni at harvest grown under  different
manure types and manure rates.

No. of Branch Stem Leaf Leaf
branch DW DW area DW

Treatments (branch  (gplant (gplant (cm?) (g plant
plant™) . 3 b

Organic Manure Types

Chicken 17.44 5.57 9.99 715.27 5.87

Cow 15.13 3.96 8.16 621.78 4.46
Organic Manure Rates

6.25 ton ha™ 5.13 1.64 3.02 175.20 1.66

12.50 ton ha™ 12.75 2.87 7.09 668.20 425

18.75 ton ha’' 19.13 5.67 1023  808.10 6.38

25.00 ton ha™ 28.13 8.99 1598  1,02260 8.37
Mean 16.29 4.79 9.08 668.52 5.16
LSD (0.05)(Manure Types) 1.31 1.25 1.48 91.36 1.09
LSD (0.05)Manure Rates) 2.25 1.35 1.56 120.08 1.18
LSD (0.05)(Manure Typesx Manure ns ns ns ns ns
Rates)
C.V. (%)(Manure Types) 7.7 2327 14.51 12.15 18.83
C.V. (%)(Manure Rates) 13.17 26.88 16.34 17.10 21.75

ns = no significant at the 0.03 probability level, DW = dry weight.
Root length and root dry weight

Root length and root dry weight varied with types of manures and
application levels. Root length and root dry weight of chicken manure were
significantly higher at the similar application levels of cow manure. For
application manure at different levels, the highest root length (21.36 ¢m plant™)
ancf root dry weight (5.20 g plant™) were recorded at 25.00 ton organic manure
ha™.

Total dry weight

Total dry weight different significantly due to application of different
types of manures and application levels. Total dry weight of chicken manure
was significantly higher at the similar application levels of cow manure.

The application of increasing levels of organic manure increased total dry
weight. Similar results have also been reported by Roy et al., (2010); Dinesh et
al,. (2010) and Mohapatha and Das (2009). Inaddition, Manhas and Gill (2010)
also reported that increment of application of organic manure increased dry
matter accumulation and yield (Mishra and Jain, 2013).
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Table 3 Root length, root dry weight, total dry weight and leaf dry weight yield
of Stevia rebaudiana Bertoni. at harvest grown under different manure  types and
manure rates.

Root Root DV‘V Total D\‘V LDW
length (g plant™) (g plant™) Yield
Treatments (cm lplant' @ m.z)
)
Organic Manure Types
Chicken 18.49 3.30 15.32 42.13
Cow 13.73 2.72 11.62 38.48
Organic Manure Rates
6.25 ton ha™ 11.60 1.30 4.67 7.93
12.50 ton ha™ 14.60 2.40 12.59 30.51
18.75 ton ha’ 16.86 3.15 17.19 53.64
25.00 ton ha 21.36 5.20 25.42 69.14
Mean 16.11 3.01 14.46 40.31
LSD (0.05)(Manure Types) 1.30 0.33 0.25 1.14
LSD (0.05)(Manure Rates) 3.64 0.38 0.51 4.02
LSD (0.05)Manure Typesx Manure ns ns ns ns
Rates)
C.V. (%)(Manure Types) 30.15 9.75 14.67 17.98
C.V. (%)(Manure Rates) 17.19 11.91 16.84 19.97

ns = no significant at the 0.05 probability level; DW = dry weight; LDW = leaf dry weight.
Leaf dry weight yield

Leaf dry weight yield varied with types of manure and application levels.
Leaf dry weight yield of chicken manure was significantly higher at the similar
application level of cow manure. This might be attributed to the stimulating
effect of chicken manure that supplies plant with nutrients required for better
leaf dry weight yield (Detpiratmongkol, 2014; Abdelrazzag, 2002)

The perusal of data indicates that in general, higher organic matter
resulted in more plant growth compared to the lower levels. The highest leaf
dry weight yield (69.14 g m?) was recorded at 25.00 ton organic manure ha™
the lowest (7.93 g m™) was obtained at 6.25 ton organic manure ha™.

In general, the treatments which included higher doses of organic manure
were optimum in increasing different growth parameter of stevia. The
maximum growth obtained may be attributed to the role of organic manures in
better mobilization of plant nutrients that led to vigorous growth of plant in
these treatments. Charam Kumar (2009) in stevia, Joy et al, (2005) in
Curculigo orahioodes and Sudhakara (2005) in Coleus barbatus also recorded
that the use of organic manures alone improved growth parameter of different
medicinal plants. Besides, these manures cause better physical, chemical and
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biological function, which provides carbon as an energy source to soil
microbial resulting in enhanced plant growth and yield (Umesha et al., 2011)

Conclussion

From the results of present investigations on the bases of plant growth and
leaf dry weight yield it may be concluded that chicken manure gave the
significantly higher number of branch and branch dry weight, leaf area, leaf dry
weight, stem dry weight, root dry weight, total dry weight and leaf dry weight
yield compared with cow manure used. Increasing the rate of applied manure
from 6.25 ton ha™ to 25.00 ton ha™ significantly increased all the growth and
yield attributes measured. In addition, stevia crop may be supplied with 25.00
ton chicken manure ha™.
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