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Abstract

In rice seed production, farmers continue to encounter problems related to diseases and insect
infestations at various stages of the process. Consequently, seed pelleting technology and plant-promoting
microorganisms are applied together to solve such problems. This experiment investigated seed quality and
seedling growths of rice seeds following pelleting with Bacillus subtilis at varying ratios. This experiment was
conducted at Seed Technology Laboratory, Faculty of Engineer and Agro-Industry, Maejo University, and was
divided into five methods: non-pelleted seed (T,), pelleted seed without Bacillus subtilis (T,), pelleted seed in
combination with Bacillus subtilis at three different concentrations (1, 2, and 3 milliliters (T5-Ts). Following the
pelleting process, the pelleted seeds were taken for seed quality testing and evaluation of seedling growth. The
results of the seed quality testing indicated that pelleting Khao dawk mali 105 and RD69 rice seed varieties with
1, 2, and 3 milliliters of Bacillus subtilis had germination percentages non-statistically different from non-pelleted
seed. However, there was a tendency to increase seed germination in both laboratory and greenhouse
conditions. When assessing seedling growths, it was observed that pelleting had an impact on the seedlings of
both rice varieties. Specifically, there was a decreasing trend in seedling shoot length for the Khao dawk mali
105 rice seed variety while pelleted seeds with 1 and 3 milliliters of Bacillus subtilis for both rice varieties

exhibited longer root lengths, with an increase ranging from 5% to 30% compared to non-pelleted seeds.
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Additionally, it was noted that rice seedlings germinated from pelleted seeds with 1, 2, and 3 milliliters of
Bacillus subtilis exhibited superior growth compared to seedlings from non-pelleted seeds and pelleted without
Bacillus subtilis.

Keywords: seed enhancement, rice seed, seed germination, seed pelleting, microorganisms
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Tusiasendsd Lifinasannusenveudaiug &1 Amer and Utkhede (2000) #u31 N5l carboxymethyl cellulose
Judaguszanulunswenwdaiug waslutandinarsdmi Bacillus subtilis uaz Pseudomonas putida Miaaluiu
wiiaiuginnieven nausingimneniudatugiegdunidmadliiluguasadenssuiumssentesudaiuguay
Buakaew and Siri (2018) Tds1891u31 naswanudanusinniavenlaeld calcium sulfate \Juiannen
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Table 1 Seed germination of khao dawk mali 105 and RD69 seed varieties after pelleting seed with Bacillus

subtilis at different rate under laboratory and greenhouse conditions

Seed germination (%)

Treatments' Khao dawk mali 105 RD69
Laboratory  (%)> Greenhouse (%) Laboratory (%) Greenhouse (%)
T 97 93 92 83
T, 99 (+2) 92 -1 96 (+4) 86 (+3)
Ts 99 (+2) 94 (+1) 93 (+1) 84 (+1)
T, 99 (+2) 96 (+3) 93 (+1) 85 (+2)
Ts 98 (+1) 93 (0) 93 (+1) 89 (+6)
CV. (%) 2.25 5.73 3.64 6.49
F-test ns ns ns ns

ns = not significant

! T, = Non-pelleted seed T4 = Pelleted seed with Bacillus subtilis 2 ml.
T, = Pelleted seed without Bacillus subtilis Ts = Pelleted seed with Bacillus subtilis 3 ml.
T, = Pelleted seed with Bacillus subtilis 1 ml.

?The number in parenthesis refers to percentage change of increase (+) and decrease (-) compared to the control

9113 59EUAINLT IR tudaNUg 11291 2 Wug Wik un1swensauA Bacillus subtilis Tudnsd

]
v 13

wane1eiu tneld3snistnausilunissenuazdyinissenvesudanugd1anuin Tudaiuganinenued 105
fanuialunissenliunnansiunisada Faudedlalenen () faranmsilunissengefian (31.3 dusietu)
J898911A8 Luﬁﬂﬁ’uﬁ:ﬁwaﬂﬁ'mﬁ’u Bacillus subtilis 51 1 1addns (T,) waziwdananlagldiiiy Bacillus subtilis (T,)
AruaEIR U (31.1 was 31.0 dumeiy) Ameuid onsivdoun1nydn1590nnUI Wwaad luldwen (T,
fiesainissenldunnsratuidanenlagliifia Bacillus subtilis (T,) wikans1efuNIs@dftuudainensauiv
Bacillus subtilis §931 1, 2 waz 3 §addns (Ts-Ts) drunisasisdeuauiituniseenuazavinissenvesiiiug nv
69 wuin AnuialunissentazaAnduinissonveamdaiugdnfianuuanisiunieada tnewdadlaldnen (1))
fienmnuudawssgeninudawentaelidiiu Bacillus subtilis (T,) wavianfinensauiu Bacillus subtilis lunngns (T
T,) WamnudalunissenuazArdaiiniseen (Table 2) iWuifienfufu Kaodilok et al. (2019) la@nwnavosnisnen
WanugAn1areusuivaIsaIuANNIsR3yiule Gibberellic acid (GA; ) waz Indole-3-acetic acid (IAA)
AOAMATMNAATUENUIT N1snentudniugsuiuaIsnIuaunIsesufiuln GA; waz GA; naudu IAA 1nnssuds
dwmalianuiilunissenanandessuiisuiuwdedlyldwonitsluanmiesujsinis waranimiounaass
ﬁgd'ﬁ"mﬁwaﬂL;JﬁmWua:Lﬁuiﬁmsﬁﬁﬂﬁmﬁmﬁ’uﬁ:ﬂsQﬂﬁaﬁmﬁaaiaawaﬂ liudaiugivuisialdaunsasenlaiui
wiosanlitnas uilidwanornuenvesudniug (Soulange and Levantard, 2008)

Feazuiuledn miwaﬂLuﬁmﬁ’uiﬁgﬂﬂLﬂuqﬂaﬁsmaﬂismumﬁnaﬂsummﬁmﬁui unazdnavinlinissensin
gaatundwazauslunisenvesdunditianiendndos (f arUSeuiauduiudad Luldnen
6'?@Namﬂmﬁ‘w91amﬁaammﬁ"mﬁ’umu%é’fﬂmiwaﬂLuﬁmﬁ’uﬁ:ﬁwﬁﬂguﬁ Wu nungdu (Kiran et al,, 2014) g1au
(Trachoo, 2016) €nn1aveu (Buakaew and Siri, 2018) wazuzl¥eine (Chaiyasarn and Siri, 2019)
%dmiwamuﬁmlﬁdawaiﬁmmaanmauuﬁmﬁuﬁfamaﬁ
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Table 2 Speed of germination and germination index of khao dawk mali 105 and RD69 seed varieties after

pelleting seed with Bacillus subtilis at different rate

Treatments®? Khao dawk mali 105 RD69
Germination Speed of Germination Speed of
index germination index germination
(%)* (seedling/day) (%)* (%)® (seedling/day) (%)
T, 18.5 a 31.3 17.6 a 300 a
T, 17.2 ab -7 31.0 (-1) 139b (+3) 279 b (-7)
T, 169 b -9) 31.1 (-1) 119b +1) 26.3 b (-12)
Tq 16.1b (- 30.0 (-4) 13.0b (+2) 26.4 b (-12)
13)
Ts 15.8 b (- 29.8 (-5) 13.0b (+6) 27.0b (-10)
15)
CV. (%) 5.08 2.78 10.16 4.35
F-test x* ns x* x

ns = not significant and ** = significant at £<0.01

! Means within a column followed by the same letter are not significantly at £<0.01 and P<0.05 by LSD

2 T, = Non-pelleted seed T4 = Pelleted seed with Bacillus subtilis 2 ml.
T, = Pelleted seed without Bacillus subtilis Ts = Pelleted seed with Bacillus subtilis 3 ml.
T, = Pelleted seed with Bacillus subtilis 1 ml.

®The number in parenthesis refers to percentage change of increase (+) and decrease (-) compared to the control

nswsiulavesdundrdrivdeniswenwudanugiauiu Bacillus subtilis

Jnnsiasan1ses g vlnvesdundadianta 2 Wug ANunIIWenINEAsuAY Bacillus subtilis
wdn519EeUANNE IR ULNAN MY 0IUURANITHUIY ATNENIRUYRIAIUNG1T 1IN SV IneNUEE 105 wag NY 69
NAN1INONNNNTINIT (T-Ty) Lifanuuandrsdulunisadfduwdad wildwen (T) %diuﬁ'nﬁ’uﬁfmmaﬂmﬁ 105
wadtliildnen (T,) fiaruendusnndigawindy 14.1 wufins dauiug ny 69 waeiiwensaudu Bacillus subtilis
8031 2 Haddns (T,) ﬁmm&mé’fummﬁqmwhﬁ’u 16.3 WURUAT JauanaiuunAaeIes Kaodilok et al. (2019)
ld@nwinavesnisnenudanuginnianeusudvalsaiuaunisiasyivlanenisigiiulavesdundinuin
N1SNBNLUAATINAUAITAIUALNITAT YA UL GA; Lae GA, nauiu 1AA nnnssuds dadueniduninndd
wazuand et unsadfegresivedd oS sufisufuwdadlildwen wazainni1snsrsdeuameITINNUI
winfiwansauiu Bacillus subtilis §a51 1 fiadans (T,) ﬁﬂﬁé’fuﬂéﬁﬁmmmaﬁquﬁqm sosaune wiafiwensuiu
Bacillus subtilis 9051 3 Hadans (T,) ﬁ'fablu'ﬁmmLmm;mﬁ’uiumaaﬁmu%’nﬁ’uﬁ:mmaﬂmﬁ 105 (12.0 wag 11.0
WUALLAT MINEIAY) WATAIULANANNIERATUTRES nY 69 (12.8 wag 10.3 Lwufluns n1ua1au) (Table 3)
A1sWENE AT Uy Bacillus subtilis @111504W 1AIINE1351nV0 IR und e 1 991N Bacillus subtilis
Lﬁuqﬁuwgéﬁmmma%’ﬂdaa‘ﬁuuﬁﬂl (phytohormones) nauean@u (auxins) fia Indole-3-acetic acid (IAA) (Prasanna
et al., 2011; Mahmood et al., 2016; Myo et al, 2019) § 414 UAITAIUANNITLAT YA ulnvu oy
auunsanseEduNsERfIveuYad NswlLeas waznsasuanimaesaadle (Tanthani, 2012; Masciarelli et al,,
2014) §n9iaded 181 uANE1v0 95 INLaZH UT A2570 nlddundudsusedu 1/1°ﬂv’fmﬂmm5z1qwﬁmfw
LLazmsmmﬂﬁ'mns}Tyu (Ahemad and Khan, 2011; Glick, 2012; Vacheron et al., 2013) 5ﬂ‘1/'1gqs°fqa'1mam'a§fm
Foufdnsldduieiogodulddndae uag Hernandez et al. (2009) §swudn uwuaiise Bacillus pumilus
ﬁqmamﬂ’ﬁﬁﬁﬂis‘[%ﬁ@'aﬁ%ﬁgﬂuﬁmmidqLa?umﬁw?zglﬁuimaqﬁ% EalJU‘ngjﬁﬂ’]'iLﬁ]%EyL@UI@%@QL%@?Wﬁ@IiﬂIUﬁ‘U
wazfaunsatieienislulasiaulasnaie
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Table 3 Shoot length and root length of khao dawk mali 105 and RD69 seed varieties after pelleting seed

with Bacillus subtilis at different rate under laboratory conditions

Khao dawk mali 105 RD69
Treatments®?  Shoot (%)> Root length  (%)? Shoot (%)>  Root length  (%)?
length (cm) (cm) length (cm) (cm)
T, 14.1 9.1 14.1 9.7b
T, 13.8 (-2.1) 9.3 (+2.2) 13.9 (-1.9) 88 b (-9.2)
Ts 13.3 (-5.7) 12.0 (+32) 14.1 (0) 12.8 a (+32)
T, 13.1 (-7.1) 9.9 (+8.8) 16.3 (+15.6) 95b (-2.1)
Ts 13.1 (-7.1) 11.0 (+20.9) 15.2 (+7.8) 103 b (+6.2)
CV. (%) 7.48 14.29 19.63 14.87
F-test ns ns ns *

ns = not significant and * = significant at £<0.05, respectively

! Means within a column followed by the same letter are not significantly at £<0.01 and P<0.05 by LSD

2 T, = Non-pelleted seed T4 = Pelleted seed with Bacillus subtilis 2 ml.
T, = Pelleted seed without Bacillus subtilis Ts = Pelleted seed with Bacillus subtilis 3 ml.
T, = Pelleted seed with Bacillus subtilis 1 ml.

®The number in parenthesis refers to percentage change of increase (+) and decrease (-) compared to the control

Table 4 Seedling growth rate of khao dawk mali 105 and RD69 seed varieties after pelleting seed with Bacillus

subtilis at different rate under laboratory conditions

Seedling growth rate (milligram/plant)

Treatments”?  Khao dawk mali (%)? RD69 (%)*
105
T 8.1c 45 c
T, 115b (+42) 12.8 b (+184)
T3 13.8 a (+70) 15.2 a (+238)
T, 119b (+47) 14.5 a (+222)
T, 11.7b (+44) 12.9 b (+187)
CV. (%) 8.43 8.87
F-test x* x*

** = significant at P<0.01

! Means within a column followed by the same letter are not significantly at P< 0.01 and P< 0.05 by LSD

2 T, = Non-pelleted seed T4 = Pelleted seed with Bacillus subtilis 2 ml.
T, = Pelleted seed without Bacillus subtilis Ts = Pelleted seed with Bacillus subtilis 3 ml.
T, = Pelleted seed with Bacillus subtilis 1 ml.

®The number in parenthesis refers to percentage change of increase (+) and decrease (-) compared to the control
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