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Isolation of bacterial strains capable of degrading sugarcane leaf biomass

Thanatorn Kantrong”, Pornpan Usuwan , Supasuta Karoojee , Saowanee Kongsri and

Phitakphong Pompranee

Department of Plant Production Technology, Faculty of Science and Technology,
Nakhon Pathom Rajabhat University
*pop12054@gmail.com

Abstract

Sugarcane is an important economic crop both globally and in Thailand. After the harvest season,
farmers often burn sugarcane fields because it facilitates easier management, reduces labor requirements,
and lowers production costs. However, this practice has several adverse effects, including air pollution, loss
of soil moisture, destruction of soil microorganisms and fauna, and soil degradation, which negatively
impacts the growth of ratoon crops. Therefore, the objective of this study was to isolate cellulase-producing
bacteria from soils in both old and newly cultivated sugarcane fields, as well as from agricultural residues
(sugarcane leaves and bagasse). From this study, a total of 24 bacterial isolates capable of producing
cellulase enzymes were obtained by assessing their cellulose-degrading ability, indicated by the formation
of clear zones on carboxy methyl cellulose (CMC) agar plates. Among these, 10 isolates showing the highest
cellulase activity were selected: TOA102, TOE104, TOB201, TOB204, TOB205, TOB206, TOC202, TLA203,
TLC202, and TLC204. The diameters of the clear zones produced by these isolates were 4.01, 2.66, 2.51,
3.23, 3.08, 2.52, 2.53, 2.50, 2.50, and 2.50 centimeters, respectively.

Keywords: Cellulase-producing bacteria, sugarcane leaf residue
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Wesannludeaduwnasdunseingfidvinlilassadavesiutdusiugy uazszuige1nielas ierdumadenliiv
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2. F/n1sAnE
2.1 msfauenuuaiiGenaaeulwiivagias
duifiuognaiu 5 90 luitufiuvasiuagln dwsudausnuueiFondnoulsivagioa UTnuminau
warudnaldfufissduanudn 15 wufins mﬂﬁy'uﬁ’léf’gashaﬁumﬁmwmmﬂﬁL%ﬂmamaulﬂuﬁma@,aa Tnemaila
Dilution plating method fiszfuaiea1s 107 10° uueMs carboxyl methyl cellulose agar (CMC)

(CMC 5.0 %y, yeast extract 1.0 N34, (NH,),SO, 1.0 n$u wag agar 15.0 n3u) pH 7.0 (Zucker and Hankin, 1970)
[3] Vuilgaumgdl 37 esrwaidea iduinan 72 Falus imsiiuideuuailiFeiiAndu uaziiusnulidu stock

culture
2.2 magauANaasalunshaneulelivagias
prvdeuANansnlunsraneuleiiragiaavesnuaiiFeiidndonlddie3s Congo red vilngides
wuaiiiisluenmsival CMC wehfianmiia 180 seudeud vuilgumgdl 37 ssrwaidoa unan 48 4alug
n¥smntugaansaraswaduuaiis Usung 20 lalasang venasuu 01wt CMC fansvanliudade cork
borer suIAEUKILALSNAN 5 Tafiuns Uuflgangdl 37 ssaueadea Wunan 3 Yu 9ntium Congo red A
WinduSesar 0.1 asuuewnsuds CMC unu 15 wiit dddensensdia NaCl anududu 1 ussuea Invwiaduru

audnandlauladiusing
3. NanN158uazaAUTIUNa
3.1 nsRausnifauuadizs anduiiugndes
Nnfeg1sRulgnEeveanuasng fuaTand sunevinng Smiamgauyisiou 4 g léun Fuduuy
vesdosulanin (TOAL-TOF1) Autusnsvesdesudandr (TLAL-TLCL) Aufuuuvesdosutadluyl (TOA2-TOC2)
waziuduawesdesudadlual (TLA2-TLC2) awnsuenuuafideldnamun 81 Tolwan wiaduiuduuuvesdosutas

i (TOA1-TOED) 30 lelwiam puduansvesdosutanin (TLAI-TLCY) 17 lelwian putuuuvessssudadly
(TOA2-TOC2) 19 lolaian uaziutuarwwessesuladin (TLA2-TLC2) 15 leluan sanns1afl 3.1

1MUY

30

A519# 3.1 wasfiinuazuouleleamvesuuaiise fusnldaniuiiugnes
loluian
TOA101, TOA102, TOA103, TOA104, TOA105, TOA106,

WAL

AuTuULYRIDLUALAT

(TOA1-TOEL)
TOA107
TOB101, TOB102, TOB103, TOB104, TOB105, TOB106,

TOB107, TOB108

TOC101, TOC102, TOC103, TOC104, TOC105, TOC106
TOD101, TOD102, TOD103, TOD104, TOD105
TOE101, TOE102, TOE103, TOE104
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M19199 3.1 uvdsisuazdnulelganvealuaiily Muenlaainiunugndes (ve)

LUAINLN lolaan U

Autuansessesuadi TLA101, TLA102, TLA103, TLA104 17
(TLA1-TLC1)

TLB101, TLB102, TLB103, TLB104, TLB105, TLB106,

TLB107

TLC101, TLC102, TLC103, TLC104, TLC105, TLC106

ﬁu%uumaaé’amﬂaﬂmj TOA201, TOA202, TOA203, TOA204, TOA205, TOA206, 19
(TOA2-TOC2)

TOA207, TOA208

TOB201, TOB202, TOB203, TOB204, TOB205, TOB206,

TOB207, TOB208

TOC201, TOC202, TOC203

au%ufhwméjaﬁltmaﬂﬂﬂ TLA201, TLA202, TLA203, TLA204, TLA205, TLA206, 15
(TLA2-TLC2)

TLC201, TLC202, TLC203, TLC204, TLC205

FIUVIINALA 81

3.2 nsnagauaNnuasalunsnaneulelivagiadlagds Congo red
tuueiiFeAdadenlddiuu 81 leluian umadeuniseesaaisisagiaasieds Congo red amnsadaidon
wuafiSeiiusngleulaseuleladviedanuannsalunsuaneulsiiwagiaalsdiuiu 24 lelaian (115197 3.2)
Tneidouuadise 10 leloian ﬁﬁmmmmmiumimﬁmLaulsuﬁwaql,aalé’ﬁﬁqm lawn TOA102, TOE104, TOB201,
TOB204, TOB205, TOB206, TOC202, TLA203, TLC202 wagTLC204 Hvuadusiugudnarsuinaleulande
WINFU 4.01, 2,66, 2.51, 3.23, 3.08, 2.52, 2.53, 2,50, 2.50 Uay 2.50 LUFLUAT AWAIFU (AN3197 3.3 uAY
Al 3.1) e nmstavssansnmnissdneulsdisagiaadaes Congo red iuisianusatiglunsdaden
wueiideldestenngs uagmailiuns iWesmnannsadananmsialsulavuemadsadeldfeniua Faduna
119nas CMC TuonsudsanmnsaiufjAzendud Congo red fildlunisnagey Faans CMC avgadndunsves
Congo red shlsuSamiifians CMC Usingibuduns dhuuiiniifimandmeuleisagiaaiiu a1s CMC azgndos

way viliusnainanilliinnsgadudves Congo red Feusingiuduluula [4]
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M13199 3.2 ANLENTIvRATaLUATIT TN 24 lalian senistosaaneiwagiaa

lolotan  duiuAudnanusnloula clear zone (w.)  loloian  Wdushugudnarsusialaula clear

zone (94.)
TOA102 4.01 TOA204 2.21
TOB105 2.50 TOA206 1.40
TOB107 1.41 TOB201 2.51
TOB108 2.13 TOB204 3.23
TOC101 2.28 TOB205 3.05
TOC103 1.64 TOB206 2.53
TOC105 2.00 TOC201 2.60
TOE104 2.66 TOC202 2.53
TLB105 2.27 TOC203 1.87
TLB106 2.34 TLA203 2.50
TLC102 2.08 TLC202 2.50
TLC103 1.87 TLC204 2.50
maedl 3.3 UszAvBamueaidouunaiiide 10 Suduusn sensgesameivagiadluludes
Isolates wurugudnasuTalaula clear zone (wl.)
TOA102 4.01
TOE104 2.66
TOB201 2.51
TOB204 3.23
TOB205 3.08
TOB206 2.52
TOC202 2.53
TLA203 2.50
TLC202 2.50
TLC204 2.50
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AWl 3.1 UszgAvBamueaideuuaiite 10 Suffuusn semstesaaneiwaguadiuludos
n. leleian TOA102 v. lelotan TOE104 a. leleian TOB201 4. lelwian TOB204 4. lelwtan TOB205

2. lolwian TOB206 %. lelaian TOC202 4. lolwian TLA203 & lolwian TLC202 gy. lolwian TLC204

3.3 nsAnwIANUAINTatevasLUAiiSenaneullivagias
nnsdkuafisendvssansamlunisedaeuludigagiada undsduomsmal CMC wainsdny
dnvarlaladuazdugiuines lnenisdoudunsy iednwviguine waznsindunsy meldndesganssed nui

loleian TOA102 laladddv19 vouLTgeUuUY Entire AU ULUY Raised JUT10wad LUy Single
(A7 3.2 n way v) loleian TOEL04 laladdd 917 98 uifeuuy Entire AIINYULUY Raised

JUTB@aduuy Single (101 3.2 A uaz ) leleian TOB201 lalailiidvnila veuiSuawuy Entire ATUYULUY Flat
JUTIUUY Single (w7l 3.2 9 uaz 2) lelelan TOB204 lalailiidv1) veusoUIEUUY Entire AMUYUKUU Flat
JUS9UUU Single (1 3.2 ¥ uag @) lelwian TOB205 lalatildv1i vousoulseeuuU Entire AULYUUUY Raised

JUT19UUY Single (A w7l 3.2 a1 uae 1) lolaian TOB206 lalafiiidund veulSeauuu Entire AMUYUKUU Raised
sUS1awaduu Single (0wl 3.3 n uaz ) leleian TOC202 laladfidvu1dla veulSeauuy Irregular

AMUYULUY Flat 5Us1aduu Single (1101 3.3 A wag 9) lelaan TLA203 Talafifidvn veuiseauuy Iregular

AUUYULUY Convex USIEAdRUU Single (11wl 3.3 3 uay a) leluian TLC202 leladiiidundla veusuauuy
Entire MY uLUU Flat JUs1awaduuu Single (1 3.3 ¥ uaz @) leleian TLC204 lalailiidund voulseauuy

Entire A31UYULUY Raised JUS@adUuu Single (1101 3.3 & wag 1Y)
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Al 3.2 SnwarduguivesuuaiiFeiinsnanouluiivagiaa Sy 10 lelaian aneldndesqanssen
fidmeny 100x Wi

n. lolwian TOA102 . lelatan TOAL02 a. leletan TOE104 4. lelytan TOE104

2. lolwian TOB201 a. lelwian TOB201 %. lelyian TOB204 4. loluian TOB204

al. lolwian TOB205 gy. lelaian TOB205
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a a
YN

a a L3 J L4 4 L4
umswamau%mwaqma F1u2u 10 lolaian malmaamamsm

= 1Y) ) a =
AN 3.3 aﬂwmgﬁmiﬂlU'JsUaQLL‘UﬂmL

ff&wens 100x W
n. loloiam TOB206 %. lalaian TOB206 . lolawan TOC202 4. loluan TOC202
2. lolyian TLA203 @. lolawan TLA203 . lolewam TLC202 @. lalatan TLC202

al. Tolgtan TLC204 gy. lolwian TLC204
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4. d3Una

FausnuuafiFondneulediagiaaniuuinai uivgndesuvanniuazin saufuayiagnig
mainwasnamanens (udes uaztudes) nieudnwanuanuasuazauansalunskaneulyiveg
\wavesuuaiify Tutimsgesametandniumagladluaniizdians namsidvamnsouenuuailGeiinaneules]
wagiadaladnuiu 24 lelgian nnsinauaiunsalunistesaaisiwaglaa annisialaula (Hydrolytic
capacity: (HO) FsAnidonuuadiiFedidussannngegalunisnaneulesdisagiaanidiuiu 10 loloan liun
TOA102, TOB204, TOB205, TOE104, TOC202, TOB206, TOB201, TLA203, TLC202 way TLC204 A ua1ny il

Woasiuaniseesaaewinfiu 4.01, 3.23, 3.08, 2.66, 2.53, 2.52, 2.51, 2.5, 2.5 waz 2.5 Wasidusd a1uaau
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