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(Oryza sativa L.) wagt11nnninu (Zea mays L. var. saccharata)
Screening of Cellulolytic Microorganisms for Stimulating of Rice
(Oryza sativa L.) and Sweet Corn (Zea mays L. var. saccharata)

Seed Germination
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vosoulylvingu 0.37 0.36 0.5 waz 0.16 unit/ml aud1du n1sasImdeiinissentetudnt1iug
fiwaylan 2 (Oryza sativa L) uagdnilnasmuitu§umuyd (Zea mays L. var. saccharata) Ingldidats
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adavesdmn wazlolwan FFC2 wumsadeaUedds dnvasiduloduniuuaiuemnsiasade
msAnwdsutiedlelnsvesdada 4 lelsan wuindelelsan BFCS faruilndidesiu Cronobacter
sakazakii §1 100 wWefidus Wololean BDS31 TarulndiAesiuide Bacillus licheniformis &1 98
Wesdud Welolwan ACSI Sanulndifissiuide Streptomyces thermodiastaticus § 100 wWedidud

uaziiolelyian FFC2 danulndiAesiuldio Thermomyces lanuginosus s 100 Wasidus

ABSTRACT

Isolation of cellulolytic microorganisms from soil, filter cake and distillery samples was
made. The isolated cellulolytic microorganisms were studied for the stimulating of seed
germination. It was found that 26 isolates of bacteria, 4 isolates of actinomycetes and one
isolate of fungus degraded carboxy methyl cellulose on CMC agar. The hydrolysis of carboxy
methyl cellulose (CMC) was tested on the agar plate. The highest hydrolysis capacity (HC value)
was found in isolates ACSI (2.5), BDS31 (2.25), BFC8 (2.0) and FFC2 (1.02) respectively. The
isolates of bacteria, actinomycetes and fungus were detected for filter paper activity for
cellulase. Cellulase activity in bacterial isolates BDS31 and BFC8, actinomycetal isolate ACSI and
fungal isolate FFC2 were 037, 036, 05and 0.16 unit/ml, respectively. Cellulolytic microorganisms
isolate ACSI, BDS31, BFC 8 and FFC2 were used to stimulate the germination of seeds of rice
variety Phitsanulok 2 (Oryza sativa L) and sweet corn (Zea mays saccharata) variety wanburi.
The highest germination index value (GI) of rice root was 127.13 % when inoculated with
bacteria isolate BDS31. Whereas, fungal isolate FFC2 could stimulate (Gl 8697 %) the germination
of sweet corn root. 4 isolates of the cellulolytic microorganisms were studied on morphology
under the compound microscope together with the analysis of DNA sequencing. The isolate of
BFC8 was gram negative bacteria, rod shape and streptobacilli. Isolate BDS31 was gram positive
bacteria, rod shape, endospore forming and brow color of colony. Isolate ACSI has straight spore
chain, yellow color of colony and gray color of spore and isolate FFC2 was black spore and
white hypha color. The data of DNA sequencing were identified as Cronobacter sakazakii (100 %
similarity), Bacillus licheniformis (98 % similarity), Streptomyces thermodiastaticus (100 %

similarity) and Thermomyces lanuginosus (100 % similarity) respectively.

Adnfey: eulvdwaguaa duviddesaasiwaglaa dvlinissenveawdaiiv n1InsTAUNITIONVEY
wanduazdalng
Keywords: Enzyme cellulase, Cellulolytic microorganisms, Germination index, Stimulating of rice

and sweet corn seed germination
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fodheiu Fawadidn waztnanga

Wasinaugduniddesamowagladlag
Tdsegheiu flamedifn S1uau 1 nfu wazdnn
d1 1 faddns luemsimaneaglad 10 daddns
Usznaunie cellulose 1.0 n3u, polypeptone
0.5 N3y, yeast extract 0.1 N34, K,HPO, 0.4 N34,
KCL 0.02 A3, MgSO,.7H,0 0.1 nTu, FeSO,.7H,0
0.002 N5y, Tndu 100 Tadans USuraudy
nsa-ane 1y 7.0 dmsuneniuaiiise wazA1mIm
Dunsa-dradu 5 dmsuusnides Unilgungd
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Froghe 1 n3u videdegnaiiningy 1 aaans ld
TutnsesUasnidie Usuias 10 fadans inns
wanldfulaeia3os vortex mixer wdaluvud
70 ssmngadea Wuian 30 wiilugnsmiuay
gaunnil (water bath) 13e379d79819 Tillay
Wty 107 107 war 10° uddiunsognsiiseau
ANUT9919 107 waz 10° Usuws 0.1 fiaddns
WNNABLTeULEIMIS starch  casein agar 7
Jsznaunie cellulose 10.0 A54, soluble starch
10.0 n¥u, KNO; 2.0 nu, casein (vitamin free)
0.3 N3U, K,HPO, 2.0 n51, MgSO,.7H,0 0.05 Ny,
NaCl 2.0 N3, FeSO,.7H,0 0.01 n¥u, CaCO, 0.02
n3u, agar 18.0 N3y, Pndu 1,000 Hadans,

cycloheximide 500 #§&8n5Y, nystatin 10

fadndu U5uA pH 18u 7.0 U1U0 M AU Te
ﬁqm‘mgﬁ 45  esanwadod 1unar 57 Tu
(Seiller , 1916)
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Ve As e
2.3 n1INadaauUIzaNSAINN15808 carboxy
methyl cellulose (CMC)
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arsazateieuledl 2.5 fiaddns aslunanandiis
nsgarunsemaulidifuinluuglugisaivau
gaumnfil 45 ssmwadoa uiu 48 Hilua Weasu
natiunansazateun 0.5 faadns lavaonnaass
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Cellulase activity

0.60 -
0.50 -
0.40 -
0.30 -
0.20 -
0.10 -

Cellulase activity (Unit/ml)

0.00 -

0.36 0.37

0.50

0.16
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ACSI FFC2

sUT 2 Aenssuveeuluiliwagiaa (Filter paper activity for cellulase) 7l pH 7.0 gamail 45 a3
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dunsuuin juvieu ahaeulaales dnwuglalaiuuauemsiieate laladiduinia dant
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— NR 043400.1| Sulfolobusacidocaldarius strain ATCC 33909
FN401361.1|Cronobactersakazakii

HQ880411.1| Cronobacterturicensis strain G3985
Isolate BFC8

—91 HQ880420.1| Cronobactermalonaticus strainG3991
Isolate ACFC1

Isolate ACSI

100

AB018096.1/Streptomyces thermodiastaticus
768095.1| S.thermoviolaceus
Isolate BFC5

JF938943.1|Bacillus licheniformis strain AIMST 1.A.mlc3S

IN409995.1| Bacillus licheniformis strain NM18

JF343207.1|Bacillus licheniformisstrain IARI-L-80

Isolate BDS31

Ul 7 mensdnuiiaunmsvesiueiiGedesaaneiaglaaidnuenls Insuansdsrnuduiudiuszming
wuai3eleluien BFCS BDS31 wazuoadlusfodnlolaan ACSI #ldlunisnuilundedl uas
wuafiefiannsadesaansieaglaaliangiudeyaes data gene bank (NCBI) wazdnnguied

MUTTINILae3s neighbor-joining Tuyalusunsa PHYLIP 3.69

—Isolate FFC2

100

—AY323232.1|Thermomyces lanuginosusYNUCC4154

100 _EAFO33386,1|Geosm/'thio cylindrospora strainNRRL2673
59

AF285114.1|AF285114Talaromycesocotl
55

—AB047226.1|Talaromycesluteus

JFA27817.1| Saccharomyces cerevisiae strain Ph2Y1
JUN 8 meednudinunisvessdesaanawagladlolaian FFC2 Insuansfianuduiusiusenineg
ndosanowaglaanlilunisfinwaseil uagsfiawnsadesaarsisagladliingiudoyaves

data gene bank (NCBI) wazdanguieAudinuinisiaegds neighbor-joining Tuyalusunsy
PHYLIP 3.69
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M99 1 LUEJiL‘IIqu’W‘J\?EJﬂEUENi’mLiJaﬂwuﬁqeﬂ’n wazdlwaniu lewudes 4 IEJI“ULa‘I/lﬂ‘J%G!'Uﬂ’ﬁ

103gy leedanaluiun 7 eanmvegsu

Isolate  GI(%) of sweet corn  GI(%) of rice

BFC8 38.93 d 51.28d
BDS31  823%b  12713a
oA 7228c  11495b

FFC2 86.97 a 70.79 ¢
""" Mean 7043 9104

F-test ** **
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