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Abstract

In the present study a total of 14 microorganisms were isolated from distillery spentwash
samples using standard methods of isolation and enrichment, Three of them had the ability
to oxidize sulfur in liquid culture and able to grow autotrophically using elemental sulfur.
These microbial cultures were able to produce sulfates from sulfides within pH range of 3.6
to 8.0. Based on the morphological as well as physiological studies and on comparison with
the reference strain of Thiobacillus novellus (NCIM 2858), all the isolates were confirmed to
belong to the genus Thiobacillus. The effect of initial sulfide concentration on the activity of
isolated Thiobacillus species was studied. Experiments on shake flask level (1L scale) were
conducted using three selected isolates based on maximum pH reduction (SOM 05, SOM 06
and SOM 12) against reference strain with initial sulfide concentration of 200 mg/l. Out of
three isolates, SOM 05 oxidized 200 mg/! of sulfide within 120 hours. SOM 06 and SOM 11
required 168 hours for oxidation of sulfide. Utilization of sulfide and formation of sulphate
was estimated periodically. Presence of sulfides in raw spentwash results in HaS formation
(0.1-2.0 %, v/v) in biogas which is not desirable. The results from the study indicate that it is
possible to isolate Thiobacillus species from distillery spentwash for further use in sulfide
oxidation in sulfide rich effluents.
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INTRODUCTION: under particular conditions, they are toxic to human

Sulfur compounds are among the chief pollutants in  health 1. To reduce the harm caused by sulfur
the environment since they cause unfavorable impacts contaminants, several physicochemical processes are
in the ecosystem. Itis widely known that the discharge  being employed "‘u e ast cases are costly and are
of hydrogen sulfide (HzS) and reduced sulfur not ecofriendﬁ Biglegical techniques have
compounds from anthropogenic sources produces appeared as'upj lennatives to solve this
corrosion to metallic materials, terrible odour and problem sinc "%
eris %
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Detection of resistance to demethylation Inhibitor fungicides
in Erysiphe necator from tropical India by blologlcal and molecular
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Abstract

Fungicides of demethylation inhibitor (DM1) group are used worldwide for the management of Erysiphe necator bul are
assoctated with medium 1o high risk of development of resistance in the pathogen. Till date there was no report on the pres:
ence of DMI resisiance n E. necator isolales from the major grape growing regions in tropical India, though there were

iestances of DMI fungicides providing less than accepled |

evels of powdery mildew conirol. In this study, 54 E. nccator

1olates were collected during 2015-2017 from vineyards located in different geographical regions of India. The solates
were lested for their sensitivily 10 the commonly used DMI fungicide, myclobutanil, using leaf disc bioassay. Pour 1solates
were sensitive (MIC <1 0 pg/ml), nine were moderately resistant (MIC 1.010 < 10 pg/ml) and 41 were resistant MIC > 10
pg/ml) 1o the fungicide myclobutani]. The resistance factor (RF) ranged from 1.5 10 295. In PCR amplification of a specific
allele. the product specitic for A495T mutanon was produced only in the 43 isolates with RF >4, The CYPS5/ gene sequence
analysis confirmed A495T mutation leading 1o Y1J6F change associated with high levels of resistance 1o DMI fungicides
Cross resistance studies among the DMI fungicides showed that |1 out of 13 myclobutanil resistant isolates were also resist-
ant o difenoconazole and tetraconazole. Three myclobutanil sensitive isolates were also sensitive to difenoconazole and
\etraconazole. Detection of resistance in £. necator isolates from the major grape growing region of tropical India stresses

on the need for developing resistance management stralegics.

Keywords CYPS/ gene - Fungicide resistance - Maharashtra - Powdery mildew

Introduction

Grapevines are mainly grown in the tropical regions of India,
especially in Maharashtra and adjoining regions of Karna-
taka. In these regions, powdery mildew is a serious discase
as it occurs throughout the year, except during the hot sum-
mer months (Sawant t al. 2015). In these regions the grape-
vines do not undergo dormancy and are pruned twice in a
year, although the crop is harvested only during October to
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March which is designated s the fruiling season. Powdery
mildew decreases the vine productivity and also affects the
fruit quality resulting in lower marketable yield and poor
shelf-lifc of 1able grapes (Ashtckar ct al. 2017).

Various fungicides, and few low risk chemicals and bio-
control agents are available for discase management. How-
ever. fungicides are preferred during high risk periods. Until
2016. only four different FRAC groups were available for
management of powdery mildew in India. These were the
demethylation inhibitors (DMIs) and quinone outside inhibi-
tors (Qols), dinitrophenylcrotonaies and inorganic.

The Fungicide Resistance Action Commitiee (FRAC) cat-
egonizes Ihe fungicides into different groups based on their
maode of action. The DM1 and the Qol fungicides have u sin-
gle-site mode of action which is associated with medium to
high risk of development of resistance in pathogen popula-
tions. The other two fungicides, sullur and dinocap, are non-
syslenuc fungicides und\\il‘r)i‘)q%%li:d uy low risk fungicides.
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Absiract —The TRAP and EST-SSRy lechmque were ulihized for assessing the genetic diversity of 55 sugar-
canc genolvpes (28 wildiypes and 27 culuvars). The toral number of polymorphic bands amplilied by TRAP
pmt:;c!'s mng:d from 7 to 11 with an average of  amplificd by SuSy + Arb2, SAl 4 Arhl, PPDK 4 Arh) and
P_I"EE }n Atb2 The polymorphism was found to be high (250%), ranging from 78 10 100% with an average of
375 forall the markers Polymorphic Information content (P1C) value ranged from 0 11 (SuSy~Arb2) 10 0.44
(SuSy + Arb3) pnmers with an average of 0 27 Alsa. the highest resolving power (Rp) was found 6 9 in
(5SAL 4 Arbl) between nine pnmers A total |5 sets of EST-SSRs priimers were used for PCR nmplificauon,
179 amphlicd fragments s produced which 174 were polymarphic Tlie total numbers of polymarphic alleles
amplificd by the vanous EST-S§Rs markers were mnged from S (ESSRO7 and ESSR10) 1o 22 (ESSROY),
with an avernge of 13 § alleles The polymorphism was found to be high (250%), ranging from 8133 1o 100%
with an average of 97 2% for all the markers Polymorphic [nformation content (P1C) value ranged from 0 29
(ESSRI15) 10 0 8) (ESSRO4) primers with an average of 0 56 Also, the highest resolving pawer (Rp) was
found in B 55 ESSROS between 1§ pnnicrs For the TRAP nine combination primers was used for the work
Aloal 85 amphlicd [ragments were produced which 74 (85%) were polymorphic. In cooperauon of both the
m:lrkt_n. dendrogram was constricied using UPGMA method from the present study. Hence, the TRAP and
EST-5SRs techmques jomtly helped o idenufy the gencuc diversity of sugarcane clones/vaneties which

could be used i biceding program for sugarcanc improvement

Aeywords. sugarcone, genelic diversity, molecular assisied selecuion, MIC. TRAP, EST-5SRs

DOI: 10.3103/50095452718060026

INTRODUCTION

Sugarcane (Saccharum spp. hybrds) is the mam
bioencrgy crop as well as imporant agricultural com-
modity, provides more than 70% of the global sugar
and 30% ethanol production in tropical and subtropi-
cal countnes | 1-3]. In tropical climale, the cultivation
of sugarcane 1s more successful in terms of cane vield
and sugar tecavery throughout the year |4]. Sugaicanc
is 2 C4 grass belongs to the genus Sacchamum of the
family Poaceac in the tribe Andropogoneac composed
of hybnds denived from S. officinarum and . spon-
tuncu |S) 11 15 a genelically complex crop showing
unsiable and irregular chromosomal behavior [ 1]. The
noble sugarcane vanelies are developed from inter-
specific hybndization of 8. offictnurum L. and having
high sugar content with less discase tolerance, and
S spontancam which provides stress, discase loler-
ance. as well as high fiber conient for biomass. The
taxonomy and genetic constilution of sugar cane arc
complicated due 1o the complex inter-specific

! The anticle is published in the onpml Salf Attestied
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ancupolyplowd genome (2n = 80-120). Some of the
major wild species of sugarcane in the repository of
S. officinarum, S. sponteneum, 8. barberi, S. robustum,
and Erianthus arduniaceus were used [or the inter-spe-
cific and inter-genenic crossing |6].

Genelic profiling by using DNA-based molecular
marker technique is an imponant ool 1o study genetic
diversity, Several molecular marker syslems have been
developed and used in genelic studies and laxonomic
complexity of sugarcanc |2, 7]. The gencuc vanabilily
within sugarcane germplasm estimates the usage of the
diferent molecular markers, including, RFLP (Restnc-
non Fragmenis Lengih Polymorphism) ||, AFLP
(Amplified Fragment Length Polymorphism) [9].
RAPD {(Random amplified polymorphic DNA) | 10],
SSR (Simple Sequence Repeal) or microsaielhie [11].
ISSR (Inter Simple Sequence Repeat) |12, 13), STMS
(Sequence Tagged Microsatellite Site) [14]. TRAP
(Target Region Amplified Polymomhism) [15], 58
rRNA inlergenic spacer sequences | 16], has been used
in explaining genelic diversity among dillgeéiit igges-
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“mutation In Erysiphe necator and its implications for
powdery mildew menagement In grapes
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ABSTRACT

Quinone outside Inhibitor (Qol) funglicides are ured worldwlds for the managemaent of Erysiphe necator
but with associated problem of resislance developmant In the pathogen. Twenly nine E. necalor lnolates were
collected during 20156-2016 trom different geographical reglons of Indla. In leal disc bloassay using azoxystrobin,
the EC,, of four isolates trom research larms was <1 pg/ml, while 25 Isolates from commarclal vineyards had
EC, more than 116 pg/ml. The 256 lold resistance factor Indicated G143A mutation. All the resistant |solates
produced a 100 bp PCR product with G143A mutant allsie spacific primer which was not preduced by the four
sensitive tsolates, A primer palr was designed for partial amplification of cytochroms b gene (Cyt b) and used
for amplification of the gene from two resistant and two sensitive Isclates. Alignment of amino acld sequences
showed that the Qol resistant isolates harbourad a G143A mutatlon, which was absent In the sensitive
{solates. The two haplotypes of Cyt b gene from a resistant {solate, SAAZ2, and a sensitive isolate, HP1, have
been deposited In GenBank under accesslon numbars KY418043 and KY418048, respectively. This Is the first
report of presence of Qol resistant Isolates of E. nacator from Indla. Studies point out the nead for devaloplng
resistance management strategies by Interspersing blo-control agents with Judiclous use of fungicides.

Keywords: Vits vinifera, leatdisc bioassay, Cytochrome b geno, quinone outsida mnwIor. ungicde bl

owdery mildew. E. necalor is also classified as 3
b s ?Jalhogen with medium and high risk of development

by FRAC and EPPO
obligate pathogen. Erysiphe necalor (Schwein ) :’;;”::;Li’:c?;gf‘%“gg:}‘_de“ y
Burnll (earlier Uncinula necalon). is one of the mosl PWllhin Ya A ears of the inlroduction of Gol
et o L e fungicides in disease management, field resistance 0
s ns eﬁgég;go:;gagn?:ht:;::: : ‘qnsg::: :l l::\c::r these fungicides was reporied |in cgc-.:] r{t;;t;::i lv.;arg :‘;

e ey < i istance In E.

i‘iEi) It decreases vine productivity and diminishes ?u:?;ge;n;t’::'rem:lﬂ:w%ork = { Pennsyania.
fruil quality impacting marketable yield arrld sEeIf- i-‘:uggary 3 O France, Virginia (Baudoin ol 8l ?’
\fe of the produce (Ashtekar el al.. 1). Powdery : : e ol al., 7, Miles olal. 1T:
rlmldew 13 c‘:mtrolled mainly by fungicides, such as E:‘::i‘_'; ea'l :',;- % ;‘;’:‘C" '3 Three point mutations
demethylation inhibitors, sulphur and strobilurins. C;f 5 gé;-ne'were “eported as mechanism o
e slrobi\urin‘fpé\giij:&;z;xgg;wl;n;::l::gshz cesistance against Qol fungicides. Substitution of
the quinone outside |

\ : ition 129 (F125L)
; : ot several fungal phenylalanine 10 leucine at positior t(osilion
preventve and curative activity 8gainst s and substitution of glycine to arginine at p

i ith the low level of
pathogens . a 137 (G137R) are associated wilh et
The Qol fungicides disrup! electron traNSPO  gigtance usually controlled by the recommen e
during cellular respira:on att lh':l :’b::‘:r';"":':::ﬁg field levels of Qols, “:T;' (sg::: g?; ':,na:f i';:ﬂ:: ;Lhr
centre (Qo site) of the cytochre alanine at position ) :
complex (complex 111). Thfsh'-g“;":::? (:;.‘;}":‘:z higher levei1 of "’?l':"“"‘;; ?(Is;i;u? ot:: ?i:a:) 2;-;’;::33 ‘F:_l‘::_:‘;
i ine triphos i sitions 127-
dEplel:Dn, o;r: dgeel:om?:'na:it:npdue to lack of energy ;n;iha::::ezg: resulls in peplide sequence changes
dieen : 8?51 13). Being single site inhibitors h8Y \nat prevents the binding of fungicide.
(Grassd i 1 \he high risk group for development Resistance factar (RF= effective dose to conlrol
ar{e 5 :lanca against them in more than 30  gqe of resistant sirain/ affective dose lo control
of resi ihagensic species including grapevine g of gensilive strain) caused by G143A mula:u::n
phytop? 's generally greater than 100 and shows COMPES

Grapevine powdery mildew caused by the

Ay hoo G f PoaL dng
Carasponang w800 [ 'ﬂl“‘p“"“w, resistance. RF agsoc,laled wilth mulauonv{:\ A OG>
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Abstract

mal DNA (rDNA) has been used to evaluate genenc

harum species and another

ITS region of nuclear riboso
lationship in nine sugarcanc genotypes including Sacc
from selected genotyp

d hybnd. DNA was extracted
ITS-1 showed 205- 207 b,
99.7%. The sequence lengths

es and ITS (ITS-1 and ITS-2)

Internal transcribed spacer or
while ITS2 was ranged

assoroment and phylogenetic re
related genus as Enanthus, Narenga an

regions were amplified using specific primers. The sequence lengths
G+C content (%) 65.2% . §7% In ITS-1 and in ITS-2 68.4% - 99.7%.
ble. To evaluate the phylogenetc association of both
1 and cluster B for

from 211- 218 bp. However.
f1TS-1and ITS-2 reglons showed varia

of fragment and GC content 0
(N]) method was employed. The cluster A of [TS-

distinct groups A and B.Thegroup A represented

the region of ITS (ITS-1 and ITS-2) neighbor-joining
ITS-2 and cluster C combined between ITS1+ |TS2 sequences gave two
uences which showed two subgroups | and Il. The A-l subgroup consisted of wild species of sugarane;
ted of the Saccharum species and hybrid. The ITs2
& ITS-2 combined and

the ITS1 seq
Enonthus, Narenga and
sequences in the group
compared with some se
region can be used for evaluaung

S robustum, whereas the A- I subgroup consis

B showed better correlation amongst each other. The sequences ITS-1

lected sequences from NCBI database using N] method. The results have confirmed that s
the genetic assortment in Saccharum and its closely related genes-

Genetic diversity; TS rDNA; PCR; Sugarcane

Keywords:

nd rank an imperative crop and acting as signifiant role in
re than 70% sugar and more than 30% ethanol producton in

|tivated in 20.42 million ha producng 1,333.2 million
belongs to family Poaceae tmbe

1. Introduction

Sugarcane (Saccharum Spp-
agricultural and industrial economy [1].
tropical and subtroplcal countries (2-5)- Currendy,
tonnes with an average cane productivity of 6

Andropogoneac.

hybrids) Is secure seco

provides mo
sugarcane [s cu
520 tonnes/ha [6]. Sugar@ne

d often aneuploid. (2n=100-l30) [7-8]. The Saccharum
ncluding S. spontancum L and S. robustum
Hassk And four other

y in nature an
t,and S edule
erostachya. For the

inarum L. two wild spp. |

vars are highly polyploid
S. barberi |eswie

Present sugarcanc culd
iz, the noble cane S offic

genus having six spp- V1
Brandes et Jeswiet ex Grassl, and three sub spp., & sinense Roxb.,
nthus Michx, Narenga Purkiee, Miscanthus Anderss., and Sci
lex, it Is still unclear although researchers have attempted
ers, plastid intergenic spacers,

sugarcane genus including Eria
evolutionary relationships amongs
to disclose the phylogenetic relations

and ITS of ntDNA (9-10]).

pecies [n Saecharum comp

hips of Saccharum complex using molecular mark
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MOLECULAR CHARACTERIZATION OF SUGARCANE GENOTYPES FOR THEIR SALINITY AND
SUSCEPTIBILITY USING TRAP MARKERS
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Abbreviations:

ESTw: Expressed sequence lag

MA: Monomorphic Alleles
P: Percentage Polymorphism
PA: Polymorphic Allcles

Sugarcanc 14 8 cash crop in India and sahinity affects 1(x productivity and crop growth  [dentficaton
of molecular markery hinked to salimity lolerance braity has provided plant brecders & new ool for
selecung cultivars with improsed sali-tolcrance and henee, malecular charactenization of eighteen
sugarcanc genatypes of salinity tolerant and susceptible was camied out using thirty combinations of
5 TRAP markers related salinity tolerant ESTs and 3 arbitrary pnmer combinations Out of 124
allcles, 81 (65%4) were found polyworphic and The PIC valucs were ranged from 0 10 10 0 41 with an
average of 010 furthermore Rp value vaned from 0 3) to 4 33 with an average of 1 43 Also, the
range of polymorphisin was found sbout 25% 10 100%. The genetic imilanty coeflicients ranged
from 0 53-091 with an average of 0 72 which revealed the exusience of lumiled genclic vanaton

among |8 sugarcanc genutypes

PCR: Polymerase chain reaction

PIC: Polymorphic Informsuon Contenl

PIC: Polymorphism Information Content
RAPD: Random Amplificd Polymorphic DNA

Rp: resolving power
TA: Toual Alleles

TM: Temperatwes of primers

TRAP: Tanratc-resistant scid phosphatase

Copyripht C 2010, Forvugh Jomhe Farsangl at al 1his 11 an vpen wovens urticle disinbuied under the Creonve Commont Attndution Livense, which perman

wenunnd we dosnbuten wnd repaaduinn ia uny modivm provided the onginal work 13 properly vited
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Gt saline!y end suscopibility wasng rap markers ™, fae matinal Jowrnal of Current Research, 10, (05), 6894768951

L
INTRODUCTION

Sugarcanc (Succharum officinurum L.) is o member of he
Posccae fumily and imperative cash crop. Sugar produclion
wninibules around 70-80% globully und 100% in India
(Thorw, 2017 und Breusegem, 2001). Sugarcance is o topical
plam and grows well under vopical condition all over ihe
world Nearly 120 countries produce sugar from sugarcanc, 57
cowntrics produce, sugar lrom sugar beel and |2 countries

all
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produce il from both these crops. India is the second biggest
sugurcane producer nex! (o Brazil and contributes around 15%
production. However, in India, it is cultivated under a wide
range of ogro-climatic condilions. Abiotic siress is the most
harmful fuctor concerning the growth and productivity of crops
worldwide (Breusegem, 2001 and Guo. 2007). Excess amount
of sall in the soil harmiully alfects plant growth and
development. Nearly 20% ol the world's cullivated arca and
nearly hall of the world's imiguted lund are affected by salinity
(#hu, 2001). Abour 12 million heclare of land has been
uffecied by saline and alkaline conditions in India (Yaday,
1984). Sulinity in ugricalural fields, o major ens innmga
stress, s 0 severe constraint on crop growth wnd prodyge y
muny regions, und the siuation has become a glubuﬁ?

? ' 7%*
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ABSTRACT

Sugarcane has acquired significant imponance in the world cconomy because of the sugar and cthanol pnjoducllor_l.
Thercfore, rapid multiplication of outstanding sugarcanc variely 13 necessary in developing countrics. The aim of this
\mvesugation was 10 Compare regiencration efficiency of various cxplants and genctic ndelity of reiencrated p'l:lpﬁcu
ceruficd by using DNA-based molecular markers. that is, randum amplified length polymorphism (RAPD) and inter simple
sequence repeats (ISSR]. The sugarcanc plantlcts were obiained through direct (axillary buds, apical merisiem, and leal
whor disk) and indirect (callus culture) shool organogencsls from the vancty Co 86032. Among all the explants, highest
shoot forming ability was observed in axillary buds showed 97.6610.6G% shoot formation and the highest number of
shoots per explants (4.3310 24) and a lotal number of regencrated shoots {173.0018.11) wete observed in the leal whorl
dist. Morphological variaton was nol observed among the regencrated plants from various explants and therefore,
genomic DNA was isolated from fresh leaves and genetic Ndelity assessment was carried oul using RAPD and ISSR. Both
the markens produced 1368 and 2271 bands, respectively, including all the tested plants, Indicates that plants derived
{rom direct organogeness did nol show any polymorphism. However, a genelic vanation has been observed in the plants
denved from callus and showed 4.54% polymorphism during analysis. The resulls suggested that plants regeneraled from
direct orpanogencsis arc of more true-lo-1ype. whereas genctic varlatlon occurs during indirect organogencsis. Combina-
oo of RAPD along with ISSR can be uscd for detection of genetic variatlon in the carly stage In sugarcane micropro-
pagation. High perfarmance of regeneration and low nsk of genetic varfation ascert ains the efMclency of this operation.
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