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ABSTRACT: The effects of suitable growing media on the growth of five genera of cacti i.e., Gymnocalycium
mihanovichii, Melocactus amoenus, Echinopsis calochlora, Mammillaria prolifera and Opuntia elata were studied
for reducing a cost of production. This study was divided into two experiments. Experiment 1; effect of different
growing media on growth of cactus. Plants were grown in various growing media i.e., 1) commercial soil mixed, 2)
sand : soil mixed rain tree leaves: vermicompost ratio 1:1:1, 3) rice husk ash: soil mixed rain tree leaves:
vermicompost (1:1:1) and 4) coconut coir: soil mixed rain tree leaves: vermicompost (1:1:1). The experimental
design was completely randomized design (CRD). The results indicated that using rice husk ash: soil mixed rain tree
leaves: vermicompost (1: 1: 1) had the highest plant height, diameters of stem, number of root and root length all
of five cacti. Experiment 2; the effect of different ratio of growing media on growth of five cactus. Five ratios were
investigated which was conducted in a CRD; 1) rice husk ash: soil mixed rain tree leaves: vermicompost (1:1:1), 2)
rice husk ash: soil mixed rain tree leaves: vermicompost ( 0: 2: 1), 3) rice husk ash: soil mixed rain tree
leaves:vermicompost (1:0:2), 4) rice husk ash: soil mixed rain tree leaves: vermicompost (2: 1: 0), and 5) rice husk
ash: soil mixed rain tree leaves: osmocote (1:1:1). The result showed that using rice husk ash: soil mixed rain tree
leaves: osmocote ratio 1:1:1 had affected to plant height, diameter of stem and roots length but it was not
significantly different with rice husk ash:soil mixed rain tree leaves: vermicompost (1: 0: 2). Moreover, it could be
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reducing the cost of growing media about two-three baht per 3-inch pot compared to the osmocote or the
commercial soil mixed treatments.
Keywords: cactus; planting materials; vermicompost; slow-release fertilizers
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mmqwaaﬁuﬁaaﬁ'qm dmsuateiug Gymnocalycium sp. waz Melocactus sp. Aua1A U (Figure 1) @uaienug
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Table 1 Plant height of the 5 genera of cacti after planting in different growing media for 3 months

Media Plant height (cm)

Gymnocalycium Melocactus Echinopsis Mammillaria Opuntia

Commercial soil mixed 1.24a 2.24ab 1.34 2.60 2.79
Sand: soil mixed rain tree

1.18b 2.25ab 1.35 2.76 3.03
leaves: vermicompost
Rice husk ash: soil mixed rain

1.25a 2.35a 1.39 2.95 3.21
tree leaves: vermicompost
Coconut coir: soil mixed rain

1.22ab 2.13b 1.34 2.66 2.96
tree leaves: vermicompost
C.V. (%) 2.05 3.47 5.11 19.60 34.30
LSDg o5 0.05 0.15 ns ns ns

Different letters indicate a significant difference (P<0.05) between treatments. Significant difference was determined by using LSD test.

ns= non-significant.
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chinopsis sp., ; Mammillaria sp.

Melocactus sp. Opuntia sp.
Figure 1 Growth of the 5 genera of cacti at the 3" month after planting: 1) Commercial soil mixed, 2) Sand : Soil

mixed Rain tree leaves : Vermicompost ratio 1 : 1 :1, 3) Rice husk ash : Soil mixed Rain tree leaves :

Vermicompost ratio 1 : 1 :1, 4) Coconut coir : Soil mixed Rain tree leaves : Vermicompost ratio 1: 1 :1

duRuAUg nasa undIn1sUgnnTzuaunYsluanugniuana iy Ul 3 1hew nudl @areiug
Gymnocalycium sp. Mammillaria sp. ag Opuntia sp. hifinuusnansiusgedidediAgnisaiia (Table 2) loadlaun

WuHUAUENA1E 1.75-1.80, 1.38-1.50, Uag 1.54-1.67 \wufilums auaau duaeiug Melocactus sp. Uag Echinopsis

= £ '

sp. wuin fsAvgntuiaguanwan Uiwnau: Auluinuy: yaldifeu dnsidiu 1:1:1 Svuaduriugudnalseduunnian

o o

WAy 4.39 Uay 2.31 lWURLAT AUE1AU Fuane199ndanuannssaitou q edrsditduddgmneata (Figure 1)
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Table 2 Stem diameter of the 5 genera of cacti after planting in different growing media for 3 months

Media Stem diameter (cm)

Gymnocalycium Melocactus Echinopsis Mammillaria Opuntia

Commercial soil mixed 1.75 3.11b 2.14b 1.44 1.65
Sand: Soil mixed Rain tree leaves: Vermicompost 1.75 3.07b 2.10b 1.38 1.67
Rice husk ash: Soil mixed Rain tree leaves:

1.80 4.39a 2.31a 1.47 1.63
Vermicompost
Coconut coir: Soil mixed Rain tree leaves:

1.78 2.84b 2.12b 1.50 1.54
Vermicompost
C.V. (%) 4.96 14.03 2.39 3.50 13.57
LSDy 05 ns 0.89 0.10 ns ns

Different letters indicate a significant difference (P<0.05) between treatments. Significant difference was determined by using
LSD test.

ns= non-significant.

ANEMTINMRINSUgNNIUsamYsTuTanUgniiunnsneiu wiu 3 ifeu (Table 3) wui1 AuiivgnludanUgnuay

'
o o ana

Adunau: Aulumuy: yaldidou snsda 1:1:1 danuuanavegedidudfynsadifiunssudsdu Tnedinnue1isinun

ﬁqma?{a 5.04, 5.04, 5.48, 5.37 uay 5.37 wufluAT aua1au (Figure 1)
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Table 3 Root length of the 5 genera of cacti after planting in different growing media for 3 months

Media Root length (cm)

Gymnocalycium Melocactus Echinopsis Mammillaria Opuntia

Commercial soil mixed 3.27b 3.27b 3.40b 3.58b 2.87b
Sand: Soil mixed Rain tree leaves: Vermicompost 2.97b 2.97b 3.05b 3.13b 3.31b
Rice husk ash: Soil mixed Rain tree leaves:

5.04a 5.04a 5.48a 537a 5.37a
Vermicompost
Coconut coir: Soil mixed Rain tree leaves:

3.07b 3.07b 3.00b 3.22b 3.14b
Vermicompost
Commercial soil mixed 18.78 18.78 18.14 16.02 12.49
C.V. (%) 1.27 1.27 1.28 1.15 0.86
LSDg 05 3.27b 3.27b 3.40b 3.58b 2.87b

Different letters indicate a significant difference (P<0.05) between treatments. Significant difference was determined by using LSD test.

INNTEINIsUgNnsruadnsiuTanuaniiunnseiu wiu 3 1ieu (Table 4) wudn Wivgnludanuanuau

o w aa

Uwnau: Auluiuy: yaldidiew dasid 1:1:1 dauusnatedildeddgmeadadunssudsou lnefidnnusinuin

o

ﬁqma?a 4.33,4.33, 4.67, 5.66 lay 4.33 LguUAlnT a1y (Figure 1)

Table 4 Root number of the 5 genera of cacti after planting in different growing media for 3 months

Media Number of Roots
Gymnocalycium Melocactus Echinopsis Mammillaria Opuntia

Commercial soil mixed 2.33b 2.00b 2.33bc 2.66b 2.33b
Sand: Soil mixed Rain tree leaves:

2.00b 2.00b 3.00b 2.33b 2.33b
Vermicompost
Rice husk ash: Soil mixed Rain tree

4.33a 4.33a 4.67a 5.66a 4.33a
leaves: Vermicompost
Coconut coir: Soil mixed Rain tree

2.33b 2.33b 2.00c 2.00b 2.33b
leaves: Vermicompost
Commercial soil mixed 25.71 30.62 13.61 15.79 20.38
C.V. (%) 1.33 1.54 0.77 0.94 1.09
LSDg.05 2.33b 2.00b 2.33bc 2.66b 2.33b

Different letters indicate a significant difference (P<0.05) between treatments. Significant difference was determined by using LSD test.

2. #uUANIINBNNYBIHAUYN

audinamenmvesiaguanudsnisugnnseuasnystuifioun 3 (Table 5) wudn Tanugnuan e Auluinuy:

P =

yaldifou TUsnumudularaMunguInfianade 44.52 Wesdudlaemin way 97.74% luvaisifannan yousnsn:
Auluiuy: yaldisiew TUSununuiulesiign (23.77% uar 95.76%) dwalinnnuruiuiuvesiagugnuas Yausning:
Auluiuy: yaldifou Awniign Ae 11.92 nSusegnuiaiigudmns luvagifanuan nse: Auluinay: yaldiseu i

ANHAIVLILLUYBiagUanieefigalaie 6.08 niusegnuIAngURLLAT
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Table 5 Physical properties of growing media using in this experiment
Moisture content Porosity Bulk density
Media
(%) (%) (g/cm?)
Commercial soil mixed 31.12b 96.74b 9.24ab
Sand: Soil mixed Rain tree leaves: Vermicompost 44.52a 97.74a 6.08b
Rice husk ash: Soil mixed Rain tree leaves: Vermicompost 26.53bc 96.22bc 10.05ab
Coconut coir: Soil mixed Rain tree leaves: Vermicompost 23.77c 95.76¢ 11.92a
C.V. (%) 11.07 0.41 25.22
LSDq.05 4.05 0.56 4.92

Different letters indicate a significant difference (P<0.05) between treatments. Significant difference was determined by using LSD test.

N15NARBIN 2 NAYBIDATIEIUVRITAAUANTIUANAINUABNITIRTYLAUINYDINTEUDINYS

1. MsRsyiulaneaduy

NAISNAABIUgNNTEUBLNYT USRI 1dIuTanUgnAiwans1eiuna 5 n33u35 wiu 3 wieu wudi Tuiug

Gymnocalycium sp., Melocactus sp. Wag Echinopsis sp. iugnludanuan Aiwnau: Auluiiuy: Jeesalulav snsidiu

1:1:1 danugeanduanian 1y 1.33, 2.37 wag 1.39 wufwns muadu (Table 6) dwmsuaneiug Mammillaria sp.

way Opuntia sp. ¥NNT3U3T laifiAnuuaneesiunsada Ineiauasesduaiie 2.30-2.63 way 3.98-4.72 LuALLAT

fuaau (Figure 2)

Table 6 Plant height of the 5 genera of cacti after planting in different ratios of mixed media for 3 months

Growing media composition Ratio Plant height (cm)
Gymnocalycium Melocactus  Echinopsis Mammillaria  Opuntia

Rice husk ash: soil mixed rain tree

1:1:1 1.25b 2.30ab 1.37ab 257 4.13
leaves: vermicompost
Rice husk ash: soil mixed rain tree

0:2:1 1.19c 2.27b 1.34ab 2.63 4.44
leaves: vermicompost
Rice husk ash: soil mixed rain tree

1:0: 2 1.25bc 2.29ab 1.33b 2.60 3.98
leaves: vermicompost
Rice husk ash: soil mixed rain tree

2:1: 0 1.25bc 2.26b 1.34ab 2.59 4.54
leaves: vermicompost
Rice husk ash: soil mixed rain tree

1:1:1 1.33a 2.37a 1.39a 2.30 4.72
leaves: osmocote
CV. (%) 2.82 2.39 2.28 20.29 7.36
LSDg.05 0.06 0.10 0.06 ns ns

Different letters indicate a significant difference (P<0.05) between treatments. Significant difference was determined by using LSD test.

ns= non-significant.
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chinopsis sp. Gymnocalycium sp.

1) 2) 3) 4) 5)

Melocactus sp. Opuntia sp.
Figure 2 Growth of the 5 genera of cacti at the 3" month after planting in different ratios of mixed media consists

of rice husk ash: soil mixed rain tree leaves: vermicompost ratio 1) 1:1:1, 2) 0:2:1, 3) 1:0:2, 4) 2:1:0, and 5)

rice husk ash: soil mixed rain tree leaves: osmocote ratio 1:1:1

yuadusugudnasdiundinsgnnsrueanysludnadnTanUgniiunnseiuie 5 nssulds uw 3 1iou
WUIT @18Wug Gymnocalycium sp., Melocactus sp. wag Mammillaria sp. laifinanuwanansiueg1efiveddgynieada
(Table 7) dauanssitug Echinopsis sp. wui aiignlutanUgnaau Sidunau: Aulufany: yaléidou Snsdau 1:0:2 uay
Pidunau: Aulufiay: Jeeealalév samdiu 1:1:1 dvumduihugudnansdidunniigaeds 225 wufians audid
Tuvausfianeiiug Opuntia sp. wut efiugnlutanugnuau Ddunau: Ailufa: yaldieu sadau 1: 1 1 Sowiavdu

HuAugnasd@duinianiade 10.82 wuRiuns (Figure 2)

Table 7 Stem diameter of the 5 genera of cacti after planting in different ratios of mixed media for 3 months

Growing media composition Ratio Stem diameter (cm)

Gymnocalycium Melocactus  Echinopsis Mammillaria  Opuntia

Rice husk ash: soil mixed rain tree

1:1:1 1.81 3.15 2.15b 1.35 10.82a
leaves: vermicompost
Rice husk ash: soil mixed rain tree

0:2:1 1.76 3.11 2.11b 1.35 9.41b
leaves: vermicompost
Rice husk ash: soil mixed rain tree

1:0: 2 1.82 3.08 2.25a 1.34 9.4db
leaves: vermicompost
Rice husk ash: soil mixed rain tree

2:1: 0 1.78 3.04 2.1db 1.35 8.48c
leaves: vermicompost
Rice husk ash: soil mixed rain tree

1:1:1 1.79 3.15 2.25a 1.39 10.27ab
leaves: osmocote
C.V. (%) 5.33 6.78 1.68 261 4.91
LSDg o5 ns ns 0.07 ns 0.86

Different letters indicate a significant difference (P<0.05) between treatments. Significant difference was determined by using LSD test.

ns= non-significant.

v
o

ANHENTINURINTUNNSEUBLNYstudRT @ TanUanTiuandeiuma 5 n35UT8 UU 3 Whau (Table 8) wuin %4

5 aneviug danugnsnuinfigaiade 5.04, 5.04, 5.48, 5.37 wag 5.37 wuiluns audanu Wedgnluianugnaas i
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wnau: Auluiuy: Jeeealulén dnsdw 1:1:1 Faluaneiug Gymnocalycium sp. wagMelocactus sp. llunnamnaaiia

Auiwnugntudandanuay Bidunau: Auluiiuy: yaldideu dnsndiu 1: 0: 2 Tnedl avuenisinadie 3.07 way 3.14

WwuRLAg (Figure 2)

Table 8 Root length of the 5 genera of cacti after planting in different ratios of mixed media for 3 months

Growing media composition Ratio Root length (cm)

Gymnocalycium Melocactus  Echinopsis Mammillaria  Opuntia

Rice husk ash: soil mixed rain tree

1:1: 1 2.42bc 2.12b 3.41b 2.87b 3.27b
leaves: vermicompost
Rice husk ash: soil mixed rain tree

0:2:1 1.60c 1.60b 3.05b 3.31b 2.97b
leaves: vermicompost
Rice husk ash: soil mixed rain tree

1:0: 2 3.07ab 3.14a 3.07b 3.00b 3.14b
leaves: vermicompost
Rice husk ash: soil mixed rain tree

2:1:0 2.14c 2.14b 3.00b 3.12b 3.07b
leaves: vermicompost
Rice husk ash: soil mixed rain tree

1:1: 1 3.85a 3.85a 5.49a 5.36a 5.04a
leaves: osmocote
C.V. (%) 19.50 16.67 19.03 13.94 18.95
LSDo,0s 0.93 0.78 1.25 0.87 0.09

Different letters indicate a significant difference (P<0.05) between treatments. Significant difference was determined by using LSD test

o [

PUWIINURINTUNNTEUBLNYs U@ TanUaniuanmeiuia 5 n35u8 U1 3 1o (Table 9) wud1 713 5

s Ao a

aeiug I91IusInnNfigaaie 3.33, 3.33, 4.66, 4.33 uay 4.33 510 auawu Weugnludanugnuau Aununau: Auly

]
.

fuy: Yoesaluldn dnsidiu 1:1:1 Falduandransadifduiiviivgnludanuanuan Giunau: Auluiuy: yaldiseu
8n51du 1: 0: 2 InediTwiusiniade 2.33 910 luaneug Gymnocalycium sp. wae Melocactus sp. (Figure 2)

Table 9 Root number of the 5 genera of cacti after planting in different growing media for 3 months

Growing media composition Ratio Number of Roots

Gymnocalycium  Melocactus Echinopsis Mammillaria Opuntia

Rice husk ash: soil mixed rain tree leaves:

1:1:1 2.00b 2.00b 2.33bc 2.33b 2.00b
vermicompost
Rice husk ash: soil mixed rain tree leaves:

0:2:1 2.00b 2.00b 3.00b 2.33b 2.00b
vermicompost
Rice husk ash: soil mixed rain tree leaves:

1:0: 2 2.33ab 2.33ab 2.33bc 2.00b 2.33b
vermicompost
Rice husk ash: soil mixed rain tree leaves:

2:1:0 2.00b 2.00b 2.00c 2.33b 2.33b
vermicompost
Rice husk ash: soil mixed rain tree leaves:

1:1:1 3.33a 3.33a 4.66a 4.33a 4.33a
osmocote
C.V. (%) 24.74 24.74 15.60 19.36 29.79
LSDg.0s 1.05 1.05 0.81 0.94 1.41

Different letters indicate a significant difference (P<0.05) between treatments. Significant difference was determined by using LSD test.
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2. 4UUANINIENNYDITEUGN

autAimsnmenimvesianUgnudsnsugnnszusamnysluifeud 3 (Table 10) wuin Sisduvesianugnynnssuis
fuUsnaiesulsiunanatu tnefieede 19.38 - 33.319% lagtuin feildsushsdmvestagugniidiunau: flufay:
yaldifeu snsrdn 2: 1: 0 Tmnunguvesiuniigaiads 91.32 % uasfimuruuiuvesiaguananniianiads 11.53 n3u

AogNUIANLURLINT

Table 10 Physical properties of growing media using in this experiment

Porosity Bulk density

Growing media composition Ratio  Moisture content (%)

(%) (g/cm?)
Rice husk ash: soil mixed rain tree leaves: vermicompost 1:1:1 30.11 87.97b 8.41b
Rice husk ash: soil mixed rain tree leaves: vermicompost 0:2:1 30.66 86.80b 7.61b
Rice husk ash: soil mixed rain tree leaves: vermicompost 1:0:2 33.31 86.23b 7.35b
Rice husk ash: soil mixed rain tree leaves: vermicompost 2:1:0 19.38 91.32a 11.53a
Rice husk ash: soil mixed rain tree leaves: osmocote 1:1:1 28.45 87.88b 8.30b
C.V. (%) 24.33 1.52 9.66
LSDg.0s ns 2.60 1.23

Y Different letters indicate a significant difference (P<0.05) between treatments. Significant difference was determined by using LSD

test.

nsSeuiisunaduuvasiaaugnlunisndanszusanys
1. sendunusianszanslunismaaaa 1

ndunuvesianugnluudaznszans duanmsduna Ingliteyailfunanmsdinanainesla
(wamu%ﬂl,mmi’auazﬂq'w’ﬁyasuwLLamUa“'EJumeTa, 2561; BUTNAUATULNWATTININ, 2561; Nanagarden, 2561;
Cactusfriday, 2560) luts¥uil 3 furiau 2561 Fefuil 28 nuaWus 2562 (Table 11) Fe31AdunUFONTEN19UD4

aaa

nszvoaneslunInaesil 1 wudh nssudsd 1 Aunienisin Uszneude (fivuea): msnevenu+yeuznin+idunau);
(weslavi+esdglay): (Jedunis+ingdunisaindnd) ddunuronszns 4.38 vIn nssuAsh 2 nsne: Auluiiuy: ya
Tdfou 8msn 1:1:1 Fdunusionszansegdl 1.5 v nssudsd 3 idwnau: Auluduy : yaldidou Sas 1:1:1 Hdunusio
N30198Y75IAN 1.42 UmMUasnITNIET ¢ yeuzwia: Auluiuy: yaldideu n51 1:1:1 sIAdunusienszanainiy 1.46

U
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Table 11 Cost comparison of planting materials in each treatment of the experiment 1

Prices of material Prices of material
Media
(baht/kg) (baht/ 3" pot)

Commercial soil mixed 35 4.38

2.6
Sand:

0.6 1.5
Soil mixed Rain tree leaves: Vermicompost

33

1.25
Rice husk ash:

0.6 1.42
Soil mixed Rain tree leaves: Vermicompost

33

3
Coconut coir:

0.6 1.46
Soil mixed Rain tree leaves: Vermicompost

33

' £
ad a a v

AdunudenszansvesianUgnlunisvaassit 2 wud nssuAsi 1 Adwnau: Auluiuy: yaldideu sasd
1:1:1 f51adunudl 1.16 v n3suAEd 2 Sidwnau: Aulufiuy: yaldideu Snardau 0:2:1 ffunusionszans 1.14 v
n333A5i 3 Qufunav: Auluday: yaldifeu Sasdu 1.0:2 Tnelidunurensznisegf 2.24 vm n3suAsd 4 Tidwnau:
Aulufuy: waldideu Sadau 2:1:0 sAduusionsTeYT 0.10 V1M warnTdEF 5 Bidwnau: Aulufan: Joesdly

1A §ns1diu 1:1:1 dduusianszansegi 5.56 um

Table 12 Cost comparison of planting materials in each treatment of the experiment 2

Prices of material Prices of material
Growing media composition Ratio
(baht/kg) (baht/ 3" pot)
Rice husk ash: soil mixed rain tree leaves: vermicompost 1:1:1 1.25:0.6:33 1.16
Rice husk ash: soil mixed rain tree leaves: vermicompost 0:2:1 0:12:33 1.14
Rice husk ash: soil mixed rain tree leaves: vermicompost 1:0:2 1.25:0: 66 2.24
Rice husk ash: soil mixed rain tree leaves: vermicompost 2:1:0 25:06:0 0.10
Rice husk ash: soil mixed rain tree leaves: osmocote 1:1:1 1.25:0.6 : 165 5.56

3130
N1MAaRW 1 navasTaguaniiunnaeiudan1saTyAulanvanszuaanys 3auu 5 arewug wuin msld

Adwnau: Aulumuy: yaldidou dns1 1:1:1 viinnuawesdiu vuadurkuANINa1ddiy. 31WIu5IN WarAINe1ITIN

o

YDINTLUBANYTIN 5 aeiiuginiingsuisou TenulumseTanuanuan Uidunau: Auluiuy: yaldifieu Tdnwaena

9 Y Y

NMUNMTVINEANRDNSRTLAULATDINTEUBUNYTUNTIERN TaedlAaudu (26.53%) AIUNTY (96.22%) karAIILNUILLY

vasianuan (10.05 niudegnuiAigudlung) Niileamenen1sugnideanssuaunys uiiiagugnilvanzaualsianinumgy

=

531 50% (AM1915E1AUTHINGT, 2541) winszuadnysiiundalufiuiauds Youuaiwan dauusenauvesianian

U

winrauisesdinsiniiuanuduldes ienwazduhegnaenan winasinuanudulildineaunis Fenisiidnuee

Tse st seuneinlid wazlinnunuiuduiisainengliivdanizla (nan, 2561) Wudeiun15318911984 Song et

al. (2007) wud TanUgniifinnulusawassiuge ibinssusantsuagldoivin Ianugaasiduiuaudnasddiuunnian

U
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TagAnamgu vesianugniimnzaudmiufivialy Ao 50-85% tesinsvesennia 10-30% AnamuuUuvesianUgn
0.19-0.7 g cm’® (Bilderback et al., 2005) dw3uldferuthmanisfilemunguy ofsewing 75.7-87.0% derisvesernia
18.8-24.5% aumuuiuvesianuan 0.11-0.34 ¢ cm™ (Fonteno and Harden, 2003) uenTINtINeN (2534) uag Nelson
(1991) ndnir Yanugnitisasasauiulaldfdu asdimildfismedmiunmasiyivlnvesiio anuduiiduliemsda
35-50% vauiReaiudpalinssruIsenAldd Soine 10-20 WesidulasUiinas vimnliiuda wasaumuutus
fosnnneitaylaivinlifududte arsiien 0.64-1.20 nfusegnunadieufiuimg Usenoudutidunay utagiideliauluss
uazszUIelaR (nawa, 2559) dauAuluiay uenanvedanaudilumsusuuanmuesiulifity dullulanaufidusg
pInIdneanideray 3.25 (nsuliinsensiesssuniuardwndey, 2561 ; saulat) sullutayaldiou Lﬂuﬂaﬂaﬂﬁﬁ
Uiinusgemnandnuesiulnsiau 2.12 wWesidud Wearlaa 0.82 Wefidud uaslnunaiBou 0.64% Aislsmervnsvdniiu
osAUsEneufifivaunsan lWIH (hsuiamniidu, 2550) luvaigdiSaaman ns1e: AuluAuy: yaldifou ddnwazms
e Ae AT (44.520%) AnamunuvuvesianUgn (6.08 n3usegnuiaiieudiuns) wazanunguvesianUgn

(97.74%) Tlwnnzaunan1suannssuaunys wiinazasnndastuianuaniwusinlildluanaussma  d1USunseUaanes
Y

9 Y
v

vi3e lifeauthiinn (Sapna et al, 2021) wiilesnntanugniaruduiiguiuly ddldmmnsauiunszuoanesilidesnis
whann dliianniuluasuneluiian Usissa, 2558) SusirdammsuresianUgnuinniingsisdu uasdsilemny
mnututesiAuly dwalinszusanysiimaaiaydulaluyniudiningsisdu aenndesiunslifinueanauiudenau
Tué’mdauﬁiﬁmquugqLLazﬁﬂmmmmeaﬁaqﬁw ﬁﬂﬁlﬂawﬁ’ﬂuaqa Aeonium, Agave, Aloe, Crassula, Echeveria,
Senecio Wz Dyckia M31a3iAulnfuANLgUarALnINYeey vminursvesduldd Jonathan, 2012) wWuieai
futanugnuas youzninn: Auluday: yaldideu ddnvazmenisnm Ao A (23.77 %) pusmuuiuesiagUgn
(11.92 n3usiegnuieAfiauRiums) uazaunuvesianuan (95.76%) ldwngaslunisugnnseuaaneys Lﬁaamﬂi’a@ﬁmm
vktuin ilvdaumsuties mauanivdeufiglunszuaunsmelavessineraaylifiviniians viliiednsiesaivle
fitnineiisiu drutanugniunanmsd Snvagninienin fe Arwdu (31.12 %) ArumuiuiuvesTaguan (9.24 ndy
FegnuIAfieuRms) wararumsurssanlgn (96.74%) Sefimsifiuinanuduldunnirdidunay: fulufay: yaldideu
woftliwnneneaada wudeafunnumgu wesanuviuresTagugn faiaguannszueamysilaléd azdunnane
yanegmItuegfumIINraLLazuvaas Al udunay Tarnniadisuifisunafunuienszatuds Saopaude
unau: Aulufuy: galddou Sn91 1:1:1 Sfunuiignndt Ussana 3 vin Ssnansoligestanugnililedisansuyuly
nskannsyuasnsle

4

N1MAaRN 2 NavesdnsdIuvasianugniiuandaiudansiasyiulavainseuauneys 1udU 5 aneWug

wud Giwnau: Auluiuy: Jeesalulén dnsn 1:1:1 denaliniuEaveiu AAFURUANENA1EIRTY TIUIUTIN kAL

A =Yy i v vl v a 1 ¥ & Y - = + =
ANENTINENga Falsiiinnuuanedunisldidnunauaulumuyyaldieu §ns1 1:0:2 01ailewnUiinuvesleiadl
wazyaldifiou dusuasnemsiiieanesenisiaiyiulavesnszueanys dalidudiunauldusnanisudniosn

+

ifivswesiannusesnsvesiglustazgn uiu 3 ey oradumneleyaldfouiisnemsndniifismesenisaiaiule
yofiwdu (Swetha et al,, 2014) LavnyaNTunsEUsLneslunInaesisst iy fawihaudinisnenmvesianuan
faaesnssuds arlifinnuunniieiunaadd uinslienilussesemardsadeliiudune worldfiauautfsulss
Tassaiefiu (auvne, 2560) wazifloiUsuiisusadunusenszansfuneniinislétoanyaldifiouds 3 vmdenszans

(vum 3 53)
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nszvaanslavszan 2-3 vmsiensgan WewSsuwsuiuAumenisivsegasivinleeedalulan (nseaiswwn 3 17)
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