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Abstract

This study aimed to identify the most suitable planting material for spore germination,
seedling survival, and growth of Asplenium nidus. The experiment was conducted under
greenhouse conditions from January 2022 to December 2023 at the Faculty of Agricultural
Technology, Rajabhat Maha Sarakham University, Maha Sarakham Province, Thailand. A
completely randomized design (CRD) with five replications was used to compare four planting
materials: peat moss, coconut husk, finely crushed brick, and coarse sand. The evaluated
parameters included germination percentage, survival percentage, number of leaves, leaf length
and width, number of germinated seedlings per gram of spores, number of healthy seedlings,
germination index, and leaf area. The results showed that planting materials significantly affected
all growth and establishment parameters (p < 0.05). Peat moss produced the highest germination
rate (98%) and survival rate (92%), followed by coconut husk and finely crushed brick, which
showed relatively high germination and survival rates of 94% and 80%, and 95% and 85%,
respectively. Coarse sand produced the lowest overall performance. Peat moss also yielded the
highest number of germinated seedlings per gram of spores (310 seedlings), healthy seedlings
(291 seedlings), germination index (35.47), and leaf area (142 cm?). At 12 months after planting,
ferns grown in peat moss recorded the greatest leaf number (12.51 leaves/pot) and largest leaf
size (44.91 x 17.26 cm), with healthy dark-green foliage. In conclusion, peat moss was the most
effective planting material for promoting spore germination, seedling establishment, and
vegetative growth of A. nidus, with optimal growth observed at 12 months.
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Figure 1 Characteristics of seedlings Asplenium nidus in materials

A: peat moss  B: coconut husk

C D

Figure 2 Characteristics of seedlings Asplenium nidus in materials

C: finely crushed brick D: coarse sand
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Figure 3 A: Characteristics of 3-month-old Asplenium nidus fern seedlings; B: Characteristics of 4-month-old

Asplenium nidus fern seedlings ; 1. peat moss, 2. coconut husk, 3. finely crushed brick, 4. coarse sand

Figure 4 A: Characteristics of 5-month-old Asplenium nidus fern seedlings; B: Characteristics of 6-month-old

Asplenium nidus fern seedlings; 1. peat moss, 2. coconut husk, 3. finely crushed brick, 4. coarse sand

Figure 5 A: Characteristics of 9-month-old Asplenium nidus fern seedlings; B: Characteristics of 12-month-

old Asplenium nidus fern seedlings; 1. peat moss, 2. coconut husk, 3. finely crushed brick, 4. coarse sand

Figure 6 Characteristics of Asplenium nidus seedlings age
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Srunusundrtlesdian (220 #u) (Table 2) S1unudundiiauysal veaiisuimarmdsans wuin fanuunnsisiy
oghailifoddny Tutasugnita 4 vlin YanUgniinuedlsisruiusundrfiauysafiniian (291 du) uaztanugnuse
v WS nudundiauysaltdestian (167 éu) (Table 2) dmiusvianusenuiornislunssen wanslidi
fenruudausmonudaiuiusdis aruudusmwonudanusiiannsnsenldifuazainane (Matsushima &
Sakagami, 2013) fatin1599n0UNSUTMANUSIANY iui’aqﬂgﬂ‘ﬁﬁ 4 ¥iln WU AAnuuanaeiuegeiidedAy
srilmssenvesaedgega uansinduianmiziiinnumnzaudenssenvouiisuimarmdsarsanniign lned
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Table 1 Germination and survival percentage of ferns grown with spores on four different growing

media at different age in Maha Sarakham Province during January to December 2022

Growing media % Germination % Survival
1.peat moss 98° 92°
2.coconut husk 94°° 80"
3.finely crushed brick 95° 85°
4. coarse sand 60° 50°

CV. 2.18 3.04

Means within the same column with different common letters differ significantly by DMRT; * = p < 0.05 ;ns= non-significant

Table 2 Number of germinated seedlings Number of vigorous seedlings Germination index and Leaf area
of Asplenium nidus grown with spores on four different growing media at different age in MahaSarakham
province from January to December 2022

Number of
Growing media germinated Number of vigorous Germination Leaf area
seedlings/ seedlings index (cm?)
1 gram of spores (plant)
(plant)
peat moss 310° 291° 35.47° 142.28°
coconut husk 268" 234° 30.50° 127.91°
finely crushed brick 223° 180° 22.61° 101.60"
coarse sand 220° 167° 11.82° 82.63°
cv. 2.37 5.29 3.11 4.35

Means within the same column with different common letters differ significantly by DMRT; * = p < 0.05 ; ns= non-significant



JSTAR. 2026; 7(1): 62-73 69

nssgyivlaveuilTudmatmdangluianugn 4 vlla (inuea YousnidguoyUaziden N5eme1U)
wudndianuwanesiuegelideddny Tuudazdieeny 3 1ow 6 oy 9 Wheuuar 12 1hsu laedanUgniinuedli
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WiSutiesfigauazanseny 12 Weu Wdwluifisusniigalufanfinues 12,51 Tu/nszans uazYaqnaneveuls
Sruniluiduesiian 5.17 Tu/nsznns (Table 3) amsnluveniifuimarmdsasluiaguan 4 wia wui
danuuanssiuegaivodify luudazdaseny Tanugniinuedaliauedlumniign 44.91 ou. sesasnfe
Sguonnuazidon 31.78 wu. Yuurwd 1l 30.11 . uasnsene 1 26.21 wu. ludiuieud 12 sudsy Yaqugn
nseneulinuoluiifudesiigalutiafiou s 6 9 uar 12 ey witfu 4.62 9.40 18.71 waz 26.21 .
Auawu (Table 4) Avuninluvesisutmaiwmaaisludanuan 4 vl wuii danuwansisiueeedidedfiy
Tuusiagdiseny 190187 12 e faruniluveniifuimamdasuinniadoud 9 6 uay 3 mudidy
Tanuan finuealnnunitdluveailfuninnindguenuaziden Yuugnin uasnseveIu (17.26 15.10 13.95
LAz 10.84 gu.) auady Yanugansienerulianunitweduiisulosniniagugndu q lunndiadeu
TanUgnyeuninuardguegnuanden ianuniwedulndifissiuluyniiaieu (Table 5)

HANMIMPaRLTanUgniensenvasayss M3sentiin wagmaasaivlaveailsutvatmdate ludanugn
4 wiln Usenousie finued yuuznii Sguagyuasiden Tugieee 3 1hou 6 ey 9 Waulag 12 Weow nui
Wisudmanmdaneiinnssenuaznisiadivlnlddluiagugniivueauiniian sesasnde Sgueamuaziden
Yeurni uaznseveu lnefanugnitnuealinandndiuiunilu/nszans innnindguegyuaziden Yeuznin
WAENIIENEIU ANE1eU AmedlureilTutmatmamieludanugn 4 wia wudt danuuwnnd1eaiuegned
WodAny Tuusazdieey anuniluveuilsutmarmaaneludanugn 4 ¥ila wudi dauunndreiueened
Tfoddny Tuudaztaey 929010 12 1oy Tanundlureailiudmamdmennnittiadeud 9 6 was 3
S (Table 3 - 5) Japfwanzaufigadmiumameadosilsudmamdmemsinuaudasd fe Usaan
olsauazuaas Tandosunmssnideriedosiunmsuiiouresdesuionoarinduiionnsaiyiulaudsiy
aefiiifu annsaifunnutuldd ssuieldweyszana limsdumhauuasiuludoahliavesiuls fand
duauazlinad Tiun finuea adutanilésunnuionnniian mmedauaudfiuautuldd fanudunse
\dntesuazAoutneaze1n (Suebkam et al,, 2025) auvniuued (Sphagnum Moss) @snsaldlamiduiu ngtn
Andutudn q uarfnviaruiulf uasTaguaudouuusssund vissenldluliunantunseanden viohu

aa

uRaniuduvseing (Juaenvseluliy) ) (Somrug, 2019) aﬁmaumammLiaqmmavmﬂLﬂuwmwmﬂsumsuu 73
sJ’nJm‘maﬂqmmEmeamfﬂ,aLWaimanmﬂmuuazﬁmﬂuawumaﬂummﬂ (Nikkhah et al,, 2024) n13fnwIAssdl
donAdain13iu Guillen & Tan. (2023) fildAnwUSBUTiBUNISeNYesaUes Diplazum esculentum (Retz.) Sw.
“Pako Fern” Imai%ﬁfaqﬂqﬂﬁumﬂﬁmﬁ’u Diplazium esculentum \Huilfursiianiaiifanuddymaasugivluisd
Athyriaceae %ﬂj}"é’ﬂﬁ%iﬂh%ﬂ%ﬁﬂ%% Pako HanNsANwINUI Taquandaruuandsegdideddnluns
w3aAvlnvownudlnivia ’Jfﬁ@;ﬂqﬂLma‘uLwﬂﬁﬂﬁw%m@uimaaLLﬂﬂJﬁIMlWﬁlﬁﬁﬁqm TaeilonsinisasyLaule
12.21% wazaeuzndn 3.91% dutaguaniinanssninsdduiisuiuasfimuoalinunmsissaivlnvesunuilly
I wansanuSananddsiiiiufennudidauesan pH vesiulutig 5-6 doniseenvesaUasues D. esculentum

Khemwichai (2022) Anw¥aquziiienawnunislifinuedlumamizndiinadn wui fnadeaimnglasunay
dmauiulenenludnsidn 1:1 fesidudniseen duilnssen uazszezaedslunisiendiian wazdunugn
fign WelFoufisuivamaaeidy 9 lifdunanvesiinuea deamns aldidumadonlunsmenddnadn
dmsuinwes wan1sdnwiadeiuandiiiudedevesanmieinasenisnissenuasnsidinsenvea sy
Fanavdsans Tnefinueauas youzninlinafiniifanduq Lﬁaﬂmﬂﬁﬂmamﬁ’ﬁLfmmm%ulﬁ”ﬁ fanudunsa
\fintiey (Suebkam et al,, 2025) aenndesiunansnaaeves Tilarux (2015) l@fnwanneanzausenisiady
vousuneidananerintu (Platycerium coronarium) Tuan1wsssuwd menisidugewisureddaiaie

13 Aldanmsimizalesluaninlasaliouueimsinisii suilaidogns MS (Murashige & Skoog) 1MAaes



JSTAR. 2026; 7(1): 62-73 70

'
a - v

UgnlulsaSouvuiansssuyffe Udey Yeusning inued 1ieseg1uied uazdIuNaNYed Udosuavyeuzning
dndu 1:1 Udeswasinued dnsdu 101 inueauavyeNsnig dnsiam 1:1 medidaduneiuwasinyea

1:1 mMungnindunerulariiviea 1:1 uay finsea Yuueni Adey snsd 1:1:1 wud1 wmveslun1uusiu

= [ |

Wsumeddnaediruivuaiuduiinigaly Jaquanuausening inuea Yeusnin wasdiaesy 8nsdiu
1:1:1 fvwafindueds 2.00+1.06 lwufiuns Faunnasainiansssufdusd1sideddyneads iiswduiivi

fRanisaninwIndenlaglanizANTugs uassils mimuauladesiunaazanudululsenalnglvinginaen

el ienskdniisiiBamndyddaunnduiesdiviime (Lyu et al, 2019) Tasangludiggudwionguui
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Table 3 Number of fern petioles grown with spores on four different types of gsrowing media, 3,6,9,12 age in
Maha Sarakham Province during January to December 2023

Growing media Age (month)

3 6 9 12
peat moss 5.70° 8.32° 10.14° 12.51°
coconut husk 1.30° 3.88° 4.11° 5.80°
finely crushed brick 2.16" 6.60° 7.50° 8.46"
coarse sand 1.05° 2.09° 5.00° 5.17°

cv. 3.10 3.25 5.90 4.50

Means within the same column with different common letters differ significantly by DMRT; * = p < 0.05 ; ns= non-
significant

Table 4 Leaf length of ferns grown with spores on four different types of growing media at different ages, in
MahaSarakham Province during January to December 2023 (cm)

Growing media Age (month)

3 6 9 12
peat moss 15.63° 22.28° 32.70° 44.91°
coconut husk 8.10° 16.61° 20.33° 30.11°
finely crushed brick 10.51° 17.30° 26.54° 31.78°
coarse sand 4.62° 9.40° 18.71° 26.21°

ov. 2.12 3.48 3.57 4.61

Means within the same column with different common letters differ significantly by DMRT; * = p < 0.05 ;ns= non-significant

msmqmﬁaqﬂqﬂﬁmmsauﬁm%L?\I%mwiaz‘uﬁmLﬁamsw%a;lﬁuimﬁﬁLLazmiﬁzmaﬁwﬁlﬁﬁﬁmaﬁmeu?ﬂ'q
diey M3Tanissruuii e swenseunmivlveravilifiindgwild (Foreet et al, 2018) donndasiu
Jintanasirinurux et al. (2018) lafnwinavesianUansenisasaiulnraailiunasaiy nudn uan1ien1snseuas
50% logldTanluldmiundnuasnaniuianmne de Ausiu, Bguenmu, 61y, nseneu, 1NN aU wann
nzarasiitumn ludhdu 1 de 1 wuin luldfyrauninnzanasiifuen Weaulueds 32.44 Tudedu
Tulsmaumaeneuliauemilueds 64.32 wufens Tulwaudw Wity wie 327.26 ansaeuiiuns
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Table 5 Leaf width of ferns grown with spores on four different types of growing media at different ages,

grown in Maha Sarakham Province during January to December 2023 (cm)

Growing media Age (month)

3 6 9 12
peat moss 9.50° 12.33° 14.41° 17.26°
coconut husk 4.12" 8.60° 11.82° 13.95°
finely crushed brick 6.44° 9.20° 13.26° 15.10°
coarse sand 2.35° 4.60° 8.17° 10.84°

cv. 2.66 4.15 3.68 3.42

Means within the same column with different common letters differ significantly by DMRT; * = p < 0.05 ; ns=non-significant
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