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Abstract

This study aimed to evaluate the effects of different seedling substrates on the germination and growth
of Butterhead lettuce as an alternative to peat in organic farming systems. The experiment was conducted using
a completely randomized design (CRD) with seven treatments and three replications. The treatments were as
follows: T1 (Peat moss (control), T2 (compost, coconut coir dust and azolla in a ratio of 1:1:1) T3 (compost,
vermicompost, coconut coir dust and azolla in a ratio of 1:1:1:1), T4 (compost, vermicompost, coconut coir
dust and azolla in a ratio of 1:2:1:1), T5 (compost, vermicompost, coconut coir dust, and azolla in a ratio of
1:1:2:1), T6 (compost, vermicompost, coconut coir dust, and azolla in a ratio of 1:1:1:2) and T7 (compost,
vermicompost, coconut dust, and azolla in a ratio of 2:1:1:1). The experimental results revealed that T1 (peat
moss) achieved the highest germination percentage (98.39%) and germination index (50.89); however, it also
required the longest average germination time (3.94 days). Following this, T4 exhibited a germination percentage
of 83.65% and a germination index of 43.05. Conversely, T3 demonstrated the lowest germination percentage
(55.44%) and the shortest germination duration (2.18 days). In terms of seedling growth, T4 produced the tallest
seedlings (7.27 cm), while T6 achieved the highest fresh weight (28.42 ¢) and leaf width (3.37 cm). T7 resulted
in the widest canopy spread (8.18 cm). By comparison, the control treatment (T1) consistently recorded the
lowest values across all growth parameters. Overall, while peat moss (T1) vyielded superior germination

performance, the seedling substrate in T4 demonstrated considerable potential as a viable peat moss
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alternative, offering competitive germination efficiency and improved seedling growth quality. These results
highlight the feasibility of utilizing locally sourced materials as seedling substrates, particularly for organic farming
systems.

Keywords: seedling substrate, compost, vermicompost, coconut dust, azolla
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Table 1 Some physical and chemical properties of the material for use as a seedling substrate

Material

Physical properties

Chemical properties

Source

Compost

Peat moss

Vermicompost

Coconut coir dust

Azolla

good water retention, coarse
structure

High water retention capacity,

lishtweight, highly porous

Balanced texture, good
moisture retention, fully
decomposed organic matter,
high in NPK

Good aeration, dense texture

Good water retention and

release

pH 6.9, CE 0.2 dSm™,
N 2.22%, P 1.27%,

K 0.61%, Ca 3.21%,
Mg 0.21%

Pb: 12 mgkg”,

Cu: 43.23 mgkg™,

Zn: 170.8 mg.kg™,

Cd: 0.19 mgkg™,

Fe: 3177.3 mgkg™,

Mn: 360.5 mg.kg™

pH 3.9-6.08, EC 0.20-0.21
dS/m,

N: 0.48-0.80%, P: 0.16-
0.27%,

K: 0.36-0.4%

pH 7.5, EC 2.2 dSm!,
N: 1.57%, P: 1.02%,

K: 1.05%, Ca: 3.18%,
Mg: 0.78%,

Pb: 32.3 mg.kg,

Cu: 53.3 mgkg™,

Zn: 270.3 mg.kg™,

Cd: 0.69 mgkg™,

Fe: 11814 mgkg™,

Mn: 423.3 mg.kg"

pH 6.2-6.78, EC 0.51-0.9
dsm™,

N: 0.31-0.45%,

P: 0.05-0.3%,

K: 0.55-0.719%,

pH 5.9, EC 1.0-2.0 dSm™*
N: 4.69-4.81%, P: 0.33-
0.65%,

K: 1.17-5.08%, Ca: 1.88-
2.59%, Mg: 0.39-3.37%,
Fe: 0.20%,

Cu: 13.76 mg.kg™

Zn: 59.66 mg.kg!

Mn: 0.18%

Angelova, et al. (2013);
Sornsawan and
Tawinteung (2019)

Carlile, et al. (2015);
Wannakroirot, et al.
(2019)

Angelova et al. (2013)

Carlile et al. (2015);
Wannakroirot et al.
(2019)

Kaewsuralikhit et al.
(2020);
Wimoonchart (2020);
Intana et al. (2023)
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Table 2 Germination percentage, germination index (Gl), and mean germination time (MGT) of butterhead

lettuce in organic farming

Treatment Germination Gl MGT
(%)

T1. Peat moss (Control) 98.39+1.10°"  50.89+0.89°  3.94+0.09°
T2. Compost: Coconut coir dust: azolla (1:1:1) 60.25+2.42°  30.44+091"  2.34+0.08°
T3. Compost: vermicompost: Coconut coir dust: azolla (1:1:1:1) 55.44+1.47"  28.30+1.06g 2.18+0.08
Ta. Compost: vermicompost: Coconut coir dust: azolla (1:2:1:1)  83.65+1.66°  43.05+0.96°  3.31+0.08"
T5. Compost: vermicompost: Coconut coir dust: azolla (1:1:2:1)  72.11£1.92°  36..63+0.80°  2.82+0.07¢
T6. Compost: vermicompost: Coconut coir dust: azolla (1:1:1:2)  66.34+0.96°  33.80+0.89°  2.60+0.08°
T7. Compost: vermicompost: Coconut coir dust: azolla (2:1:1:1)  63.78+1.46°  32.13+0.91°  2.50+0.09°
F-test *¥ *% *%
CV(%) 2.29 2.53 2.96

YWithin a column, means followed by different letters are significant at p<0.01 (DMRT).

**Significantly different at p<0.01.
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03 T7 Wevdinyaldifeuongninuumuns sas 2:1:1:1) Tmssviunheiigedl 8.18 wu. Jaunnsing
ogaildodfyneadia (p<0.01) Funssnisdu 9 vaziinsafuuauiiganulugns T1 Wiy 6.06 o, Fawansliifiudi
ans T7 atuayumaaiaiulpdudalds oradeananenumnsolunmafuiniusgnmsssueseniadn

3) dntinan (5w

ans T6 (Jeviinyaldifeuysusndnumuung §am 1:1:1:2) Winathwiinanuniiand 28.42 ndu
sesasnAa T7 (23.47 n¥u) uaw T5 (23.26 n¥w) vazdiaiinansiiganuly T1 wiriu 15.67 niu Sauandviitud
Awdduestanuneiitinnuaugalususinemnsdmsunsasausnadinm

4) ANMNEVBIIIN (L)

ans T2 ([eviinaeuzni1nuuues $091 1:1:1) Wsnen 11.59 eu. dusinduiiganuluges T1
Wiy 9.31 e, Bauandlidiuingas T2 fivsenoudedendn yeusnin wasuuuns Sauausifidodensaiauivla
Y93 M

5) anuniavedhu (4u.)

93 T6 Wanuniewedluinniigedl (3.37 au.) sesaande T5 (3.20 wu.) vagiinuniisveduuay
figamulu T1 (238 wa) Sududfeunumvesiagzifauaufmnsarlunsaduayunisuegluiiddgeents
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InuanIsnaaekansliiiuIduNanvesiagmiznatdinasion1sasyiiulnvessiunddnadnUninesian
il

e

1. finsea (T1) (@asaruaw)
finsoananmanasyivlamiaaidenisuiisuiunnnssuds Seisdihdudfnueasundutand
Toalfidutanmzndn wifiorelifisselumsliisimemnsdmiunsasydulaiinga
2. Mswaudendnuavyaldidou (T3-T7):
gasiiinsuanevsinuazyaldifounansaanisiaiydulnegdnnuilodisuiugnsnugy d9919
HunaunansnewnswazanaNTAn1sduih ity (Edwards and Bater, 1992) Tnglanz T6 uaz T7 fuanuadnsd
Towiluduimiinaauasanun evemssrumusiy
3.gn3 T4 (1:2:1:1)
ans T4 Winadnsdafialuduaugavesiunds dedliviuindndiuyaldidoufifiutuenatae
duasunsasydulmlusundslfogramnyan
0. dwiinaauazarmnisesly
ans Te Wihminanuazanuntevedlunniige wandifuidndiuomumuasiifisdudiodaais
nssaivinveduldfid sufesmnananududuvesulnsiougs uaﬂﬂﬂﬂﬁgdﬁLLfﬁﬂﬂﬁﬁﬂﬁmy WU Woanesa
Inuvadey ura@ey wunil@en wan newwns wavdenzd Wudy (Tangsombatvichit et al., 2020); Kaewsuralikhit et
al., 2020; Wimoonchart 2020; Intana et al., 2023) wardiniunateydn 1Wu Iandu A Fn1du B-12 wag wauals
7iu TnefidnadulushuvaunuunsUssanas 25-35% anamudnuis (Singh and Subudhi, 1978)
5. AYINY1ITIN
ans T2 Winadwsnafanlusnuniuenivessn dsoraiinanlassainefilusswosyengninigaely
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nuan19ide PiduinTanmzndiifimanandeviin yaldifeu uazumuuadudadausing q awnsodiuns
winAvlnvessundinadatnnesienlsodsiifuddndloiouiufinuea dmiunisidenltianmnzndn wuztilly
T6 (S5 1:1:1:2) vide T4 $am 1:2:1:1) Fuagfuhazithuhutnanriornugadudidunn

dudmiuinumsns gns T6 (evsinaaldifeuysuzninumung sas 1:1:1:2) WuTaguznduangay
fign wredefununmiundlusudminanuaseuniiseduign

Table 3 Effect of seedling media on height, canopy width, fresh weight, root length, and leaf width of butterhead
lettuce seedlings

Height Canopy width  Fresh weight Root length Leaf width
Treatment

(cm) (cm) (9) (cm) (cm)
T1. Peat (Control) 5.30+0.20Y  6.06+0.34" 15.67+0.23"  9.31x0.17°  2.38+0.01"
T2. Compost: Coconut dust: 6.39+0.02° 6.69+0.28b° 19.48+0.38°  11.59+0.03° 2.92+0.05“
azolla (1:1:1)
T3. Compost: vermicompost:  6.34+0.20 6.50+0.18° 20.71+0.15°  10.48+0.28°  2.79+0.18<
Coconut dust: azolla (1:1:1:1)
Ta. Compost: vermicompost:  7.27+0.04° 7.11+0.06° 20.21+0.10°  11.44+0.15*®  2.77+0.06°
Coconut dust: azolla (1:2:1:1)
T5. Compost: vermicompost:  6.93+0.09° 6.48+0.28° 23.26+0.17°  10.32+0.11°  3.2+0.03°
Coconut dust: azolla (1:1:2:1)
T6. Compost: vermicompost:  6.27+0.03° 6.55+0.07° 28.42+0.29°  11.16+0.28°  3.37+0.07°
Coconut dust: azolla (1:1:1:2)
T7. Compost: vermicompost: 6.53+0.10° 8.18+0.26° 23.47+0.14°  10.30+0.31°  2.99+0.04°
Coconut dust: azolla (2:1:1:1)
Fotest x xx xx xx *x
CV(%) 1.90 3.51 1.07 2.03 2.86

YWwithin a column, means followed by different letters are significant at p<0.01 (DMRT)
**Significantly different at p<0.01

a3unan1sAnen

nsfnwInsenkarn1sasyvlavesrundmnasnUnmesienluiannizansen q meldssuuinunsdunse
wuiFanimnziivszneusmedontn yaldifiou yeuzninn uazuvuuasludadiusieiu diasionissonuazdnuaiznis
Wiyiulavesunduwansaivetiteddyne@dn (P<0.01) nansfnwimuingns T4 (1:2:1:1) TiUssansanasan
saguiedidudnissen dudinisen wasmaaigdulelunmeny JumnsausomauusilfinunsnsléibuTagmiy
néndmiuinadammesien smfsinadaviadunazivinludeninl msligasdnandadumsdaaiunsnsly
n¥nensluviesduiimildie ddunud wanfuinsdedunndey suaztisannsianfinauoaandasena uay
duasumsndednlussuuinunsdunidediedsiu

AnAnssuUsENA
YBVBUAN AMAITA UIMAY 19190975H Uar AuENSTY NTUAY HIAN1TWITH NWIBANATAINLAY
atvayuiuanui aasanviangunsallunisiniideluasall

LG )
nauszleviiiudau
Hideuvesiusesiunanuillifinausyleviviudou
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