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Application of Bacillus subtilis for baby corn seed production
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ABSTRACT: The objective of this study was to select highly effective Plant Growth Promoting Rhizobacteria
(PGPR) for maize (Pacific 283) cultivation. The PGPR were isolated from maize rhizosphere from Chiang Mai,
Lampang, Nakhon Sawan, Saraburi and Nakhon Ratchasima provinces. From 153 isolates, the isolates SUT2 and
SUT3 showed the highest plant growth promotion from pot experiments. The true isolates selected for further study
in the field experiment were mixed with the 25% and 50% reduction from the recommended chemical fertilizer rate.
The results showed that the plant yield and biomass reduced amount of chemical fertilizer mixing with isolate SUT3
of was not significantly different from these of recommended chemical fertilizer rate. In addition, the isolate SUT3
was identified as one closely related to Bacillus subtilis sp., and there was reasonable evidence to show this isolate
SUT3 could reduce the amount of chemical fertilizer used in maize field.
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Table 1 Effect of PGPR inoculation on shoot length and plant weight in pot experiment.

Shoot length (cm) Shoot/Root weight
Treatment 30 days 90 days Aerial part Root fresh Biomass Aerial Root dry Biomass
fresh weight fresh weight part dry weight Dry
weight (g) (@) weight (g) ()] weight (g)
Control 1 27.50 ¢ 90.00 ° 500.00 156.75 ° 656.75° 92.38 20.64° 113.04°
Control 2 27.50° 90.25° 540.00 182.5 % 722,50 % 94.34 37.81 " 132.15 ™
SUT1 28.75 97.75 ™ 612.00 277.5°% 890.00 103.48 36.81" 140.28%°
SuUT2 31.50 ™" 116.50 625.00 245.0 ™ 870.00 110.27 36.40 146.67 *°
sUT3 31.00% 106.00 ™ 650.00 310.0° 960.00 ° 105.57 54.36 ° 159.92 °
SUT4 32.25 ° 107.50 *° 550.00 167.5° 717.50 * 103.37 27.65" 131.01 ™
SUTS 29.25 ** 99.00 ** 527.50 2125 740.00 96.99 28.66 ™ 125.65
sSuUT6 30.75 % 99.75 ™ 587.50 252.5 % 840.00 ™ 103.07 35.37 % 138.43 *°
M 32.25° 118.50 ° 583.25 190.0 *° 773.25°° 113.60 33.47 % 147.04 ™
100%CF 3150 108.50 ™ 600.00 290.0™ 890.00 115.12 39.41 % 154.54 %
F-test * * ns * ns * *
C.V. (%) 6.72 11.78 13.15 26.02 14.93 12.98 30.17 13.42

ab.c

Mean values within a column followed by different letters were significantly different according to DMRT, P<0.05

("), P<0.01 (**), ns = non significant, Control1 = uninoculated, M| = mixed strains and, CF = chemical fertilizer



160

NAU29Llma PGPR man1siasifulanaasdng
nalunlamaaas

nsugniaie PGPR lalaias SUT2, SUT3 uaz
den 1 (M) sanfudeedludnasiie] Tuulag
NARD FENTN AT UATE AR (NNP1AN-HgUIEY
WASNINHIAN-NOAANIEU 2550 AINATIAL)
(Table 2) Tunguas ﬂ’]imimmmmumwiwmﬂw
nsUgnieuuAiae PGPR 71 30 fu wudnilaana
iy 3.72 gu. dudenReuideuiuana g
we3sudnaTnaninislgnime PGPR lalmian SUT2,
SUT3 uazian 1 (M) Wusn HAasuusnsnanii
aenaltly ATYNIe D5 (P<0.05) wslldumnsineiu
r . X s o < o
\Wa 60 Juauliaui 90 Ju (szazifiuiian) tned

o Qd-ﬂld 1 dg/ 1 o =
8¢ 30 41 N9sRENANITL Wen WiNAULeAd
75% yinlsudatnaliaAm nil A 98989N0
1un nesndanl '\ SUT2 uaz SUT3 fanfiutlaiad
75% wsilduansinaiunisldidan wsoniuaiai
Y N A ' = '
50% wavnsldijaiailinenatnames  ulusvey
#1918 60-90 41 AN sressiudnawa lduansing
o aa S % 1 v deJ ! o
Aunne a5 weduualindnslfimesaniude
IS i’/ o ¥ a A ] =l

WA 2 P90 wazn1gldeLaiiieves19mng
= Ay e X ~y
HpN anndaladl 'dausziae (nesuiBaauaw)
9.; o ¥ Y ¥ aal 1 1 o
wruidnuiesiudatna lunnnssand ldunnsnai
N9 06

gonfuteailludne 75% wednsuuzin il

% E2 = 9; o £ 4 1 Qdd‘ £ d’l
frudnalnaduilnuiannndinssudanldiae
qauvTdIaNAueAleng 50% MFUNAKAR
PANUNAAT N TNALTIAANTY 15% WLINRAIN

upnsneriuad 9l Ay 8R nataAe naeld

B9 SUT2 fauiutjatai 756% 1e98mauuzsin i
v a a d‘ 4 ' ¥
dnlnaduandanuind o sesasunliun nneld

e SUT3 fanfutlaiai 75% waznisldie SUT3
i o = dl v = ] a

sanfulenadl 50% anugiinnsldduiaietnaien
Mg Tnadnandnegluszauimaaiunisldiae
SUT2 sauriutlenadl 50% waznisldision usaumiy
Jeai 50% WAIWIATRINAAAINUNUTIN 100 LWAA
wudn ldflaouumnsneaenefiie MAynie O

| ¥ aadegy X a Ao
LLWNLLRQTquqﬂ??NQﬁWTﬁLﬂﬂﬂ@um?ﬂ

WALINEAT 38 : 155-162 (2553).

o S - "
WawFauiiauiunisasoiuinaesdaing
lungely (NsngrAN-woAANIEY 2550) Wudndng
Twadaan quansneiued1eilily Ay 06
(P<0.05) Tunnszazaasnisasiuin Tnaaau
wmmumﬁwmwiuumsﬂ@ﬂmmmmmm PGPR
7l 30 Fu winfu 27.95 uRiums Sudlewtay
Feuiumnn_sresdiudnaweiiiinslgnie PaPR
lolaiam SUT2, SUT3 sanrutenaili 75% uaz
aaidg 1 X . o aa '
n3sdsnl e MI sandudeiedn 76% wudn
Aw _dldumnsinedu o 60 uaY 90 S wudn
= = Y Y i
Wanfrauieauany et Tnanldiniglgn
E1 a o P = .
\IAWUATIEY PGPR UNITNABRUW] HAMNUWANFINY
o aa Qddld 1 a A ]
Aune 06 Teenssndsndnisl 'duwiiiieqating
a Rl -ﬂl % U ac
wealiAIAN 1Nl A 9098380 TALA N991aE
Wl e Ml Sauiuilenedl® 756%  uaznIsuaAsnln
AANN tiaedl a A SUT3 sanfudlaiaii 50%
Wanansau R uinuisaessiudialne  wudn
laumneneiunie 86 (P<0.05) uaziilufiur wladn
nsl Yeadetnamas inlisudiawaduinin
9 o ] PONPRPE | P a
uwiaaand nasudsnl @annnIsais  TuNaNAR
51 (P<0.05)

'
al

ABNIINABNL @0 SUT3 fanduiluiain 75%,

dl val 1 1 a o o o QQ
NEdANwAnFAeatteiide MATUNN D

nasxBanl e M saniurenaiin 75% uaznssuds
7l e M fanAueiaiin 75% Winananldunnsing
anns’l 'Jaadietiaiaen wininndinisldl e
Wegsanleloan SUT3 1 A9AIN 11190
n17 "9 Funsasyresinaiwadndaunnnd A
Adldauunaia TAsnI128 UAIF U U N8
A AnTw 165 ONA wudnlalmamnsenanai
o =2 o A X L ay
ANNAANLARIALWLATISE Bacillus subtilis N5pEIAY
99 (GU971415) 3919aN13nA a1 NiTBNI9TaLAN
AetANA 8 (Microgen™ Bacillus-ID System)
o k2 = o a a 1 .
wugHAuA§eAReiuwLANEEluNgN Bacilus
subtilis N¥asay 97.38 wavlelaiam SUT3 1x19D
ﬁuﬁﬂiﬂﬁfaiiﬂﬁﬁ ﬁ“ﬂ Rhizoctonia solani, Verticillium
sp., Fusarium oxysporum (Table 3) Zaifluanilade
NANAABNIT0NLATAIIN NYTITBUNAALAY
Y v ‘ﬂl -ij 1 o 1 t‘—"‘l/
néndnalne Wesannimasnguainaumas



161

165-162 (2553).

UWAULNBAT 38 :

uaboyied jueid 1giyul Jouued = - ‘usboyled Jue|d 1GIYUI UBD = + p

Aep/uipjosd Bw/sug)A}eoe Jo 9jowu = Jun Vv,

- + - + + + (¥4 Lol elns
winiodsAxo nejos
gjuojsiey! wnesn “ds gyewi i ds wnyois)) BILOIO0ZIYY (uiejosd Bul/Nr)
‘NEmEo@mE,q uaBoyied jueld LHonezlignjos-d Vv =\ 81e|0s|

‘paleNooulun = |oucy JueduBIS UoU = Su pue (,) S0'0SC LYIANG 01 Bulpioode Juslayip Aueoyubls ajam SiaNa| JUSJBLIP AG PAMOJO) UWINIOD B UM SBN{EA UBSIA

(€ LNS) Syuans snyoeg Jo uohezusioeseyy € ejgel

S71{1U8) |BOILUBYD = 49 ‘SUIRNS POXIW = |\

poge

LGyl r'8 lv'ee 76'¢ Va4 €061 6L '9L G0'6 18'€C 6C'6 l¥'Se /8'€C (%) 'NO
. M su . N . M su su Su su . 15914
20 07626 L8562 00ZGh 04012 L 19802 982 ., 85'98¢ £e'eT £L'8el 18°051 £9°2F 0 28 40%05+IN
5 08'VG2 ANY sezel L EE00C 2 ETEBL L2862, 1098 072z SO'ShL 10°8€1 08'6¢ 5 €9 40%0G+EINS
2 05156 4 LE°5C cgect . £6190¢ 4 0€°90C 2 £5°8C 2 B OVY £v'ed vL'8el 112EL £v'ee 5299 40%0S+CLNS
e 047566 . 85°6¢ ve9rL  E8LLE AV 224 4 08°CE o PP PVE lave vZ'e9L €0'GyL 1208 . 0501 40%S.L+IN
= 08'G601 . 05°.2 Lrect 15’602 . €280 . 0671E o PLLLS 09'v2 ge091 LLPEL €S’y w01 40%S.+E1NS
., 08'296 o0 OPT 68161, 0202 o L6902 50062 ,56'919 06'6Z 2z /G1 06'671 0025 W V0L 40%S/+2LNS
L0671Z) .8542 §82L 05912 .0291Z L0865 . 6290V 9,92 8€°9/1 08'G71 ov'Zs e VB 40%001
, 07’259 8812 G8'/6 €578l ,0E6.1 W56 e 080z 88°06 ee'ezl 187 ,2LE [o1uo0
(6) ubram (6)
(1e1/6x) (B) spass Aip shep (1e4/Bx) (B) spass 1uBiem
PIBIA  00LAUBIM J00US 06 shep 09 sAep 0g PRIA - 00LMABIOM  Aipjoouys  sAep 0 sAep 09 sAep o¢
suoionpoud ue|d uibua| 1004s suoionpold ueld (wo) yibus| 100U uswieal |

(9002 18qwsAoN-9002 AINr) uosess Auley

(9007 dunr-9o0z Aenuer) uoseas Aig

‘sUOSBas Aules pue Aip usamliag plalA weld uo ¥dod 10 10843 Z a|geL



162

neduagluauudanaliiialsaluig (Soil born
disease) L1 19ALNARLEN 57NN (seed rots, seedling
disease) Faiflulsaf Aryaenaunilaludaing lne
= o = o Y o o
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WU Bacillus subtilis  N190EULN Fusarium
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LAZHNNAYAN (Elsorra et al, 2004; Arkhipova et al,
2004) Heduiu wananil iaulmd ACC-deaminase
Ngnuantag B. subtiis WNIDTIVANTEALNNG
P aa o a =
Fraesaulung walun1sanAuLATEATaINTG
AATIUAY NNT0TaE L TuNTEI AL IRa I

aNAesg (Baby et.al. 2006)
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