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Effects of substrate moisture content on growth and yield of cardamom
rhizome in soilless culture

a S 1* a [ 51 [ = = q
UNTNT INRNFAINGT ™, NNa YTUIATAU LS WIYY LH8DII9

Napaporn Jitsatta'*, Phikun Nuchnuanrat! and Pornchai Luangvaree!

L mdvunvasmans aazmaluladninnuns un)inerdesivanslnwssal e.des 9.5unys 2200
! Department of Agriculture, Faculty of Agricultural Technology, Rambhai Barni Rajabhat University, Muang, Chanthaburi, 22000
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Tail4Ruy Tmt’wnmiﬂaﬂﬂi::’numaiuiiqLiaummwwmmwmamnimamﬂaﬂ fio msmmm%mwvmnau (1:1 Imwimm)
N3 NUHUNITNAABUUEUARDA completely randomized design (CRD) vy 3 N353 S1uau 5 91 91as 2 nszan
Usznausie Iummmumwmummw 70%, 60% Wag 50% v/v (‘W&Jﬂlmmmamwmumuﬁmwmwummmﬁmﬁ) 1A
ASNARDINUIN 5”mummmuimamﬂaﬂmaﬂm%mmdmLLavmamamm‘wam Aensyrudiiinsldndse mwmmumamam
Uanmmw 60% v/v MEJG]IWU’]LJJEJWJ”IJJ‘UULHN 60% v/v aﬂwalwmmamu (77.59 cm) YUIAa1AU (8.27 mm) INUIUNUD
(13.80 wua/mvmﬂ) wazdmingu (3.56 ke/nszans) umawm LLavam‘UasLszmmmsmwaama‘mulmuaammﬁvm‘u
sl 70% v
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ABSTRACT: Cardamom (Amomum testaceum Ridl.) is considered an economically important spice or herb, popular
both domestically and internationally. In Chanthaburi province, Cardamom is commonly cultivated for culinary
purposes using young shoots. To ensure optimal growth, it is crucial to provide suitable moisture levels in the
planting material. This research aims to study the moisture levels in the planting material controlled by installing
sensors on the growth and yield of cardamom rhizome cultivated in a soilless cultivation system. The cardamom
was grown in a net house in a mixture of coir dust and coconut husk chips (1:1 v/v). The experiment was conducted
using a completely randomized design (CRD) with 3 watering methods, each repeated 5 times. The moisture levels
were maintained at below 70%, 60%, and 50% v/v (with watering stopped when exceeding these treated levels).
The results showed that the cardamom with moisture levels below 60% v/v, ceasing watering when exceeding 60%
v/v, exhibited the highest growth and yield. This led to the highest plant height (77.59 cm), stem diameter (8.27
mm), number of shoots (13.80 shoots/pot), and plant weight (3.56 kg/pot). and reduced the percentage of rotting
shoot less than at the moisture levels below 70% v/v.
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N13INURUNITNAGBILUUANRADA CRD (completely randomized design) 3 N313% 311U 5 1§18z 2 Nsvans
Tnefsrdumnudulutanlgn Usenoudae nssudsi 1 Wihilssduanudusiini 70% v, nssusd 2 Tidilessdy
AT 60% v/v wagnsauAsd 3 Iidesyiuaudusngt 50% v (nseduresnisliinedmanganislide
arwdulufudiangeninssdui fvuenunssudsiug) ddummeassiiausmaluladninnens sminedesudty
slwwssal Tufounatau w.e. 2565 anun1ius w.a. 2566 nelulsasounatafinuuin 6x12 mz

Tasnsmeranuanansalunsguiivesiantan (et ianugnluuguindialy 24 dalus audui wasUaoslvi
drufungalnasenainiunseans %aLﬂuisﬁum'1u%yuqqqmﬁ"ﬁ’aqﬂqﬂmmiaimﬁﬂﬂﬁ (Container capacity) N5
ihminfanUgn uaveuwisgumgd 105°C auuis uwdvhnsdedininuds wdahumundanuduluiagden
aruannsalumsginiivesian) wuiasUgnueusninsaunuLgndnAuimmanslumsduiwestan 87.83% Jald
‘v‘hmsmmaa‘uﬂqﬂﬂimmﬁizﬁmam%u 80% WuINTN1si1vesmdelrunn G‘z'fﬂumiwﬂaam%’jﬂﬁﬁﬂ%ﬂmu%ﬁ[&i’a@1’7i 70,
60 way 50% %w?’mdwmﬁaﬂﬁnLﬁa"l,ﬂﬁmm%uqmﬁulﬂ uAndgminisiinvessuy
nsaseudagUan

mswsendaguanlaenisihJanugnyeugninnaunulensndudndn (1:1) Jussgldnszanmanainuuin 227
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nsgandlurilifiszesgnasvinanm 100 cm seazsewinedu 50 cm andudindaimen lnedunsyruagldfuasazans
§1991MN5gM3I Zingiberaceae Netherlands nlUsunsy NutriCal V1.7T (5‘1/!%7:1‘141/13, 2557) fififin EC = 1.0 mS/cm ua pH
5.5-6.5 funsguazlFFuthuassmesnussiunudu 3 sedu fe srliidessiunudusiindt 70, 60 uaz 50%
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Fiflarududu 200 Wi USums 20 L 69 A Uszneudag CalNO,), = 3.767 Ke uaz Fe-EDTA = 78 g duds B Usznaudiy
KNO, = 1.796 kg, KH,PO, = 0.653 kg, MgSO, = 1.037 kg, ZnSO, = 4.756 g, CuSO, = 0.508 g, MnSO, = 5.323 g, H,80; =
5.082 g uag (NH,)Mo.O, = 0.343 g ndsniuthansazaisainds A uas B mmamﬁ’uiuﬁ’nﬁﬁﬁmq' 1,000 L ifioidoans
arsavaenouthlUldldeududumuiidmuald lnevsinesvesansarmesisassioayiniy auldseduanisiilaih (E0)
YDIANTAZATINDINT EC= 1.0 mS/cm (Yo A waw B 98190 4,000 miai1 1,000 L padisty) TneldiaTesinArnisih
Tl wazuiuen pH 5.5-6.5 Ingldnsaluninamidutu 10% Tunisufus pH vesansazassinens liaTesindn pH
Meter LHuaTosinamnuidunsn-rg fadu seuumuaunslihdsdiomn 3 ga Susasiinimeassasyinisduliundu
nszude nmslmsaraelundeufuthiessuuiuuumen auununsmaaes
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v
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wasInn1sgredgnaunseauls 1 dUavt Suiindeyansasaivlauwasnands deil dnanuassiu (Taadudie
Mndwiegmiiatanugnisuarssen) auniidly euedly (cm) Granlud 3 Saanduiineiigeueddy uaganuen
Tu Spndalavluiistasly) vnedidu (mm) Graundduiiegumieianuan 10 cm) anudeslu (SPAD) (Gannludi 3
Tnein 3 gnedunazndeandummumdoily) Swauly Qi) Gusualuiameesiu) asiannmisusnfiueiuiumm
flgannsdnd dusruumle (mie/nsznne) azdudnundefiunsdulminndulunszans uastufinmioianisuinude
waglagazinudayanisasyiulauazanUgnin 4 7 1w uszesnan 16 dUani wazdemngusan (ke/nszans) Tneae
%ﬂfﬂ']ﬂmaﬁwmaaamﬁunﬂﬁﬂumsmq AATIERAULUTUTINYRITBYE (Analysis of variance; ANOVA) wagiU3auiiigy
Aaden1ais Duncan’ new multiple range test (DMRT) 5’JEJIU3LLﬂiiJ?TWL%ﬁ1§1J (Sirichai Statistics ver.7.0 )

waginAnaNtanIInIenIn fie ANUVILLLTIU (¢/cm’?) ATumIkiUeRNIA (g/cm?) ANUNTUTIM (%) USuu
aatulutan (%) wazanaudimaed Ao Ararudunsa-ans wagarnishlad (ms/cm) voafanuanluusdazsedu

Aseuns Ui

nan1sANwIAEIATal

AUN5ATEYLAUTNYBINTEIY
Mnuansnasessziumutulutagugnusndstudssasomasigiiulnvesnszilussuudgnitnlag lafldu

dledugamannaes wuhmslihiissdunnuturesiagugneinit 60 uas 70% v/v Snaderrugeiuresnszaiuniig

Wiy 77.59 uar 76.42 cm suddy uaznsliinflssduautiurestagugndindt 50% v fiaugstutiosdian wihity

61.48 cm WlewSsuiflsumsada wui Seuusnsnaduegraditudfavieeada (P<0.05) (Table 1) fuswnddiunsyiu

wudnszruifinisliihiissdumnuiurestanugnaini 60 way 70% vAv Snarevuindduiniian wihitu 8.27 was

8.01 mm M1UaIAY kagn1sliINTEAuANTuYasTaUgnaINIT 50% v/ Hvuindduteeiign Wiy 6.43 mm
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WeorlSpuiisuneads wuin dannuusnansiuegnsiidediAyvieads (P<0.05) (Table 1) waznisliunszauauduly

o P

Fanugniwanansiuliiinaseninuniidlu arwendly anudeslu wagduuluvesnseruignlussuudgniivlaglaldfiu

L]

nuIliTanuwaneaiun1sada (P>0.05) (Table 2) FauanaliiiuinnisnaunsznulasuiiegeasianofsesuauTu

vasianUgniimangay nslinNsEAUANNTUTeITEAUANAINTT 60% v/v Uag 70% v/v deralidnisiasyiiuln (anues

Y
v

AU LAZVUINAIAU) ﬁLﬁmﬁuMWﬂﬂd’]ﬂﬁiﬁ‘ij’]ﬁizé’umm%umaﬁaqﬂ@jﬂGi"ﬂm'ﬂ 50% v/v Gedonndesiu Sual wavans
(2564) Iéndmimsliinumnuturestaguan Ingluanmilseduanutulutanugngainlinisatauivlnfutu way
avutulufanugninivluavdmalvimaaigivlnesivanas esnluaniigiifivmhazdudinisvensrnavonad
Fieadiivuadnas nuidefieldsuiunates waraminiunaunu Snavhldenusaeduanasnluvesiives
Uniitoanmametesits shlvnsuandsufneensusulasenledsznisfiviuenmagiias nssviunsdanszsideuas
Aatuldiesmsadrsemsies duavildmseSayiulamedduanas (@uen wazamy, 2551) Weisaudieusuieitlil
mMsvInth denrdesiiu Germchi et al. (2010) MsvATdenATeavesivzdmaronsAulauavHanan WU YR
dldisresmsasaivialag silvnanan fuiily tivdnan dhudnuisanas sensmd uazaae (2562) s1eauiiiuile
Iasuihlusziuanud wasdSnafanassiinaseruunsdannsiamesivanas feinadeidedluiinsnasyivlnms
a1 wazn1sasmandnliiaanas dedonndasiu Widaryanto et al. (2017) Asrvuindieanysinaniasavdmanie

Twlunazanugmanat lnefinauganuduaun 100% Wawiuluiazanugianganan

Table 1 Effect of substrate moisture content on plant height and plant diameter of cardamom in soilless culture

for 16 weeks

Treatments Plant height Plant diameter
(cm) (mm)

Moisture levels below 70% v/v 76.42° 8.01°

Moisture levels below 60% v/v 77.59° 8.27°

Moisture levels below 50% v/v 61.48° 6.43°

F-test x x

CV.% 11.95 6.16

X Different letters within a column indicate significant difference at (P<0.05) by Duncan' s new multiple range test

* Significant at (P<0.05)

Table 2 Effect of substrate moisture content on leaf width, leaf length, leaf greenness and number of leaves of

cardamom in soilless culture for 16 weeks

Treatments Leaf width  Leaf length Leaf greenness Number of leaves
(cm) (cm) (SPAD unit) (leaves/plant)

Moisture levels below 70% v/v 6.88 21.00 52.98 6.80

Moisture levels below 60% v/v 6.48 19.55 51.60 6.60

Moisture levels below 50% v/v 5.66 19.36 48.99 6.30

F-test Ns ns ns Ns

CV.% 18.15 9.76 11.28 24.39

X Different letters within a column indicate significant difference at (P<0.05) by Duncan' s new multiple range test

ns Non -significant
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funaNAnanIzI
NHANIINAGRIRUNTEIUNINTIinsERuanuTuluTanUgniuanssiudarasonandn mianszulussuulgn

Helaeldldfu Weduganisvaaes nulnsenundnsiiifissduanuduvesianuagnaindl 60% v/v dnadednuiunie

' ¥
= @ =

nsvuliinlrdlutieszesiaivesiinisnaaeuniian Wiy 13.80 nia/nseane 70989 A NslNAsERUANLTY

v837anUgNAINI 70 Uag 50% v/v WU 8.50 Uag 7.40 Mia/Nsxane Aua1 WeluTeuliisunieasa wudndadu

v
a

usnssfueg1efiiduddaymieadn (P<0.05) (Table 3) (Figure 1) wutnsguiiiinislifiszfunnuduresaqugneindi
60% v/v ﬁmaﬁiaﬂfwwﬂ’ﬂﬁummﬁqm WinAU 3.56 kg/NTE014 7998917 AD finsliisedunnudusiiin 70 was 50% viv
WU 2.86 wag 2.10 ke/nszans muddiu dlewSsudisuneadn wud Sanuuendsiuegnadidedfynieadn (P<0.05)
(Table 3) wagnuinsznuitliiszduanudulutanugnsiindt 70% v fdwiumdenseanunil 2.800 wie/nsznns
(33.22%) 11 nsgnuiiinisliihiisefunnutiunestanugnandt 60 uaz 50% v/ Wiy 0.100 uag 0.050 e/
52079 (1.00% wag 0.71%) mudwu WewSeudisunsadd wuidanuuansstuesnadveddynieadf (P<0.05)
(Table 3) @onAdaariu Li et al. (2012) lanaasdluuasunuiinsiauinandnwarannmvestaauldsunanssuegndl
ﬁaﬁwﬁmlumﬂﬁﬂf’]ﬁLmﬂﬁmﬁu Midewnnnuseuiinnulrenunientin Ssmsuaianansesilvinandnanas uay
Iumqna'”vﬁ’umﬂﬁﬂfwmﬂLﬁlﬂfdﬁmmaaﬁﬂﬁlﬁmmmL?iauwsiué’fﬂu@mﬂwwmaama (Sensoy et al., 2007; Zeng et al., 2009)
ohslsfimussiunnutuiiiufinadomaniydulamsdidu wasnandnvesudoufifign (513, 2557) ausa wavans
(2551) leAnweudvesmsimiuasUsinanhiinanensissyivlnuasnananveswiutunuin msliiiesdifinudues

USinaduiindudnasioninugs, aviliuily, dmidnlu au uazmouwns, §n91n1593uiulanagiandnaumnainign

'
= 1Y)

Atdinsakir et al. (2023) wuindsitugnluszuuignivalaglaldauiianuanalelas 25%+iinuea 75% ninslnifszdu

o

AHTY 100% HAHEIRY TN wagtvlinanniBeanan wasnuirandnudurensevevedanaduegiuse sy

v
° 1 '

anuasEaveanslihiiiudy egrslsinunmsdeniaguanlunsugnnsyruiinaselunisgeii Sasinisdui 989319
a1 Aflnadesziuanutuvesianlgn (fyswn waz ywun, 2565) nishihiissdurnuduvesianugnaini 60% 1Ju

AfiwsnzausenisleIyidulauazdilonnialudesinsenineyniavesiaguan (Yeugninuagn1uueniagu (1:1)

]

WisanedmsuiunszIu Bvdguns, 2560) Wawnyeuzninuaznuuzninduluiagiiguinlauiunans nunzninag

a a

Fraiuanunuliiuiagiilissuiseinalds dnsuanudesulszeas Jdnvasnisesaiviarensgnuduiiviiveu

a

TanUgniifianudugs uiliuazawiuly (@nnsed, 2558) AuNIeaU0NMEYEINNNSRSAUL NanERanad usiliuiy

L] Y

sunszutegauiulufdmavilinurmiuasiasgivlaladininund

Table 3 Effect of substrate moisture content on number shoots, total plant weight and number of rotting shoots

of cardamom in soilless culture for 16 weeks

Treatments Number shoots  Total plant weight Number of rotting shoots
(shoots/pot) (kg/pot) (shoots/pot) (%)
Moisture levels below 70% v/v 8.50" 2.46° 2.800° 33.22°
Moisture levels below 60% v/v 13.80° 3.56° 0.100° 1.00°
Moisture levels below 50% v/v 7.40° 2.10° 0.050" 0.71°
F-test * * * *
CV.% 15.01 10.57 2177 25.61

X Different letters within a column indicate significant difference at (P<0.05) by Duncan' s new multiple range test

* Significant at (P<0.05)
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Table 4 The physical and chemical properties of the media after planting in this experiment

Treatments Physical properties Chemical
properties
Bulk Particle Total Moisture pH EC

density density porosity (%)  content (%) (mS/cm)
(g/cm?) (g/cm?)

Moisture levels below 70% v/v 0.11° 1.22 72.67° 70.91° 5.60 1.29

Moisture levels below 60% v/v 0.11° 1.22 72.05° 61.25" 568 132

Moisture levels below 50% v/v 0.08° 1.23 74.31° 51.41° 5.58 1.33

F-test * ns * * ns ns

CV.% 8.09 1.46 0.99 1.69 4.28 5.93

X Different letters within a column indicate significant difference at (P<0.05) by Duncan' s new multiple range test
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Figure 1 Comparison of substrate moisture content on yield of cardamom rhizome in soilless culture for 16 weeks.
(70%) Moisture levels below 70% v/v, (60%) Moisture levels below 60% v/v and
(50%) Moisture levels below 50% v/v
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