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Inth:putgﬂym,hundmdanfimpmmdvnﬁeﬁzsmidmﬂﬁudand
popularized for commercial cultivation in India. However, only a few varictes
hlﬂltmdmrhcﬁclﬂlndbcneﬂmdﬁmfarmﬂshaaumhablcmy.nuﬁng
lhipiﬂﬂdlﬂﬂalmﬁtﬁmhavtmmumhededanmutmﬁwﬂtﬂmﬂm
diseane Incidence increasss at an elarming rate due to development of discase
spidemics, cane yield declines dyastically and the subcontinent witnessed several
lpldlmhlofrudmtduﬁngthamtmdduﬁngmhepidemicnpnp}uarmﬂety
wis removed from cultivation (Viewanatham, 2010}. Impact of these fungal
diewases to sugarcane cultivation has been thoroughly established. Ratoon
siunting (RSD) and greasey shoot (GSD) have been found to cause consideratile

, riﬂﬁhluihmmmnmxgthcﬁrﬂdims,mmic'ispmmlmtin
ﬂmtlﬂthum-inthemnhjnﬂowm,iumnmntmmmrgmneuf
yoliow Jeaf disonse {YLD), pokkah baeng and rust as & serious conatraint fs found
in many states. Sudden emergonce of these diseases to epidemic levels poses

r "'”_rhmhtnlphnningmﬂmuﬁﬂmppingindiﬁmmtmgiunainﬂm
m:g ; The review summarizes the current discase seenario in sugarcane,

smarging disexses and new approaches to manage the diseases.
ﬂﬂﬂtw“m-::hhﬁ-unnh:

Mmhumutandwﬂtmnﬁnuetobethemnjurdiscauanﬂmﬂng
sugaroahe in different stutes. Dth:rdiuenmwithnutnhkprmeim:-nnddamap
N4 pokkah boeng, yellow leaf discase and ruat (Table 1). in the recent years we
have witnessod break down of the cvs CoS 8436, CoSe 95422 and BO 138, the
important commervial varictica to red rot in the sitbtropical region. Severe
flamage o crop stand is found in these varietiss due to discane spidemics in the
lumﬂﬂmm.ummmmdm.mewﬁeﬁuﬂnm.mm.
| Co 91017, Co 92012, Co 94012, Co 97009, CaC 671, CoC 90063, CoC 9061,
: CoV 89101, CoV 94102, CoV 06356, 91VB3, 89V44, S-16, CaSi 6, CuSi 95071
snd Fl 96-843 in the tropical region; Co 1148, CoJ 64, CaJ 85, CoLk 512,
: CoPant 84212, CoS 767, CoS 8436, CoS 88230, CoSe 92423, CoSe 95422 ot in
tie wubtropical region shew moderate to severe infoctions of red rot. Combined
Infmtlonlofredratandwﬂtinamfmmmfoundmm&mﬂ,mﬂﬂﬁ.
| HO 138, Co 1148 and CoLk 8102 in Bikar.
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in Andhra Pradesh, widespread cultivation of CoA 92081 resulted in
severe outbreak of smut Alsc introduction of highly susceptible wvariety CoV
05356 {99¥30) in different parts of the state resuited in severe epidemics of
smut. During the last scason, moderate to severe smutt occurrences have been
found in varicties such as CoA 92081, CoV 05356, CaV 06356, Co 6907, Co
86032, CoA 08323 and 8-16 in the atate. Similarly, severe mmut is neticed on Co
86002, CoN 95132, Co 97009, Co 7527 and CoSi 95071 in Guiamt, on Co
97009, CoSi 6, FI 96-843, CoSi 95071 and Co 85032 in Tamii Nadu. The
varities Co BOll, Co 740, Co 86032, CoC 671 and Co 94012 showed the
Mhmdmmmwmwmuthmmuh
the subtropical region, CoS 96275, CoS 96269, CoSe 98231, BQ 150, CoPant
84212, Co B2003 et recorded mild infectione.

largp-mlewﬂtinfmﬁmmmbinedwiﬂimtburerinfentnﬁnnmﬂnc
ETI.GEBEBEZdenmmsmmpormdinMnharﬂ:htm.ThemdeﬁmCu\F
89101, Co 6907, Co 7219, Co 95020, Co 86032, Co o000, CoC 671, Co 86032,
CnBEM,CuBEEﬂ,CnEiQSGTIananEl45mthiudvnr_ﬁnglevelsofwﬂtin
Andhra Pradesh and Gujarat. In Gujsrat, combinsd infections of red rot and wilt
were recorded in varietiss such as CoC 671, Co 6304, Co 86032 and CoS5i 95071,
¥rom Bihar alao such combined infections were reportad on meny varieties, In
Uttar Pradesh alac severs tn moderate Jevela of wilt in CoS 98259, CoSe 92423,
CoS 8432, CoS 88230, CoS 96275 and CoSe 95422 were recorded. In Punjab,
pevers wilt was noticed on Co 85003. In other states also moderate incidences of
wilt was reporbed.

'In the last seancn, cocurrence of pokkah boeng on popular varicties like
CoS 767, CoS 8432, CoS 8436, Col BA230, CoSe 95422, CoS 97261 and CoS
98259 in Uttar Pradesh, Co- 86032, Col 671, Co 7527, Co 8014, Co 7219, Co
64012, Co 05002, CoM 08090, CoVSI 9805, CoM 0265 and VSI 434 in
Maharashtra and Co 7805, CoA 99082, CoV 94102, 98V95 and 2000V59 in
Andhra Pradesh was reporied. Tn Haryana, moderate incidences of the disgcase
were recorded in CoH 151,0&]35and00334~3§.1nuth¢ramm,mtn
modetate levels of pokkah boeng was recarded. In Tamil Nadu the diseasc was
recordad on the varieties Co 86027, Co 95020, Co 99004 and Co D323 grown in
isclated pockets. The predominant variety under cultivation, Co 86032 remained
free from the discase.

Yellow lcaf disease (YLD} has been found tn occur in serious form in
different parta of the country. However, such reports have come only from
tropical region. The varietles CoV 92102, CoV 94102, CoV 06356, 83A30, CoA
92081, CoA 05323, CoC 92061, Co 740, Co 8011, Co 86032, Co 94012 etc
recorded moderate to severe YLD in Andhra Pradesh, Karnataks, Maharashira
and Tamit Nadu.
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Amungﬂmfoljar&lamesmsthanbeeniuundtﬂseriuuuljrpﬂect
migarenns in Maharsghtra on the popular varieties viz. CoM 0265, CoVS! DROS,
tia HO0)2, Co 92005, CoC 671 and Co 94012, In Andhra Pradesh also rust
infection to 50-80% foliage arca was reported on CoV 06356, Cu 6907, Co 7219,
UYR139 and B5R106 during November-December in the last season. The suthor
hian witnassed severe cutbreak of brown rust on CoVe 03165 in Mandyn region
thirlng 2009. The rust pustuica have completely covered the canopy and due to
the sktrome susceptibility, the varisty could not be cultivated. An iron carpet-Hke
Appsratice over the canopy of the foliage cccurred in the flaelds. The other
vartatisd llce Co 94008, Co 94012, CoC 671, VEI 434 ete which were under
mullplication also suffered duc to-rust in the season. In the same area the
major varletlea under cultivation such as Co 62175 and Co 86032 remained frec
from the diseass, indicating a variatal tolerance.

Among other discasey, grazsy ahoot (SD) remaina to be the major
dIncaso Hdnuulynﬁecﬁngnhnnntaﬂﬁemmardnlwﬂuﬁejninthcmnuy.
Hﬂdﬂmtﬂhv:!snfﬂhﬂﬂﬂmhmdm%lkﬂlﬂ,ﬂuﬁ?ﬁ?,ﬂo&ﬂ&ﬁ
and Cof 98231 inthcsuhtmpimimghn.ﬂimﬂaﬂymndmtemdmﬁpenrtnpmt
wis found in Co 89003, CoS 8436, CoH 152, CoH 133, CoH 136, CoSe 924723,
mummssdum;mminuurm:mmmmann,m
80L1 and Co 94012 recorded moderate ratoon stunting in Karnatake. Eye spot
was roported from CoM 0265 in Maharashtm, Similaty in the same state, the
vatistion Co 740, Co 7219, Co 94012, CoC 671 and V3] 434 exhibited. asvere
inosaie,

Nmerging dissases of sugarcans ia Indin
Pokkah boeng |

Although under normal situations it does not cause aignificant yield loas
{t has the potentisl to arrest the crop growth tempormrily, As discussed earlier,
the disemse occurs in different states in very severe forms in_high -humidity
aroas, The disease manifests mmphammpokkahbowunndtupmt.m
moat cominon qmmmhamlﬁrmdmmwp,wmmﬁmﬂﬁadh;m
ita name “pokkak boeng™ from the Juvancse language. Symptoms develop during
ralny periods which coincide with grand growth period. Initially, young leaves are
¢hlerotic at their base and patchy clsewhere on the blade. Chlorosia is moat
ubvtauaunthehwcrmrfumofth:hufurhmistedlamimugimamd
affected lcaves tenda to be malformed. Development of further symptoma ia
thapendent on the suaceptibility of the varigty and on environmental conditions,
Yuungh&mm&ybcmmginfectedinthznpindh,rmtﬁiminmmmmd
wrinkling, twisting and shortening of the leaves, Sometimes the leavea arc
ahortened to few inches without laming having malformed midrib or growth of

a1
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the lsaves coases with few inches appears as a de-topped spindle. As the leaves
mature, irregular reddish stripes and specks develop within the chiorotic areas.
Infection in the epindie may reach the growing point and continue into the atallc.

Sometimes, the growing point iz killed leading to development of top rot.
Due to death of epindls, sprouting of the lateral buds occurs. Most of the pokkah
huang-h&ctedmugmmlhrm&omﬁmwmpmmsbuthmpmtphnm
recovety is not mech, Upon recovery it ia noticed that the normal whorl with
remnanta of twisted Yeaf portions of affected leaves are atill twisting around the
sphdhﬁympmmdwdupmmtbegimuﬂyinﬂumluymmwhkhnmlhr
coincides with rapid and vigorous growth of the canes. The three to seven
monthe-oM crops are most suaceptible to the discase, Due to top rot, further
;rmhnfﬂmmisaﬂmd.hmun{medwm,inmndnlmﬁm
is geverely restricted in seversl internodes depending on the discase severity.
Twisted top with discolouration on the foliage and reduced internode elongation
have caused alarm smong the farming community and it becomes difficult to
promute the affected varietien to large arcas.

Recent studies of Viswanathan ef al (2011s) established that the
m&mkﬁmrﬁmtmmddmmmwﬂtbchngsmEWth-
different molecular markers and pathogenicity of F. sacchari isolatea on
w.mﬁngmccmm,mddmmthﬂkdmthMW
the couritry waa noticed on several varictics. In zome parts of the country due to
_the very severe discass occutrence, [armers were resorted to spray fimpicides to
contain the disease, The popular varicties like CoS 8436, CoH 119, Co 0239, Co
0118, CoJ 88, CoJ 85, CoSe 52423, Co 99004, CoVEI 9805, Co 0238, Co 95020,
BO 141 ete were soverely affected in differenst states. It was found that Fusarium
- ap ussoclated with pokkah boeng also causes stalk Infections and produces wilt.
Further studiss on characterizing Fusarfum associated with pokkah boeng and
wilt isclates using established meleculay markers revenled that F. sacchari and
F. mondiforme are associated with pokkuh boeng in India (Viswanathan and Rao,
2011), In this regand, report from Malaysia by Siddique {2007) alse suggests that
majority of pokkah boeng associated Fusagrium belonged to F. socchuri. Further,
recent obeervations at Coimbatore and in factory locations by the author
indicated that severe infections uf pokkah boeng may lkad to wilt in eoms
sugarcanc vuristies. The variety Co 86(:27 exhibited severe pokkah boeng up to
50% in Tiruppur and Dindugal districts in Tamil Nadu during this season. Due
fo the impact, substantial reduction in clongaton of 2-3 intermodes was
cbeerved with occasional top rot induced dead hearts. However, the fields with
aevere water logging exhibited wilt and it waa found that due to adverse ficld
conditions aerial infecting Fusorium has become systemic in sugarcane probatly
causes wilt. Fusarium isolates from foliar tissues, satalk, root snd soil were
recovercd and are being studied using molecutar tools to characterize sugarcane
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nasodinied Fusaria. 1L is expected that further studies in this area would bring a
new dimension on the Fusaria associated with pokkah beong and wilt and
apidemiology of wilt in sugarcane, especially on survival of F. sacchar and its
|anllie manifeatation as foliar as well as stalk disease,

Yullow lanf discasa (YLD)

Yellow leaf disease (YLD) in sugarcane eatlier described as vellow leaf
wyndroma (YLS) is characterized by & yellowing of the midrib and latnina,
reported from almest all the sugarcane growing countries. YLS is the name given
t0 & diseanc that eppeared in Hamakua (Hawaii) o variety M65-7052 in 1989
{§chenck, 1997). However, genesis of YLD started most lilcely earlier because
sarlier reporta of augarcane leaf yellowing exist, such as yellow wilt in Eagt Alrica
in the 196Ca (Ricaud, 1968). The anthor reported the sccurrence of the disecase
with detalled account of eymptomatslogy in India {(Viswanathan, 2001a, 2002,
2008). Sugarcane yelfow leaf virus (SCYLV} was established as the causal! agent
of the disemsc in India (Viswanathan et al. 2008a) and other countries, The
recent works carried out at SBI and researchers in other countries cleasly
sstablished that the disease is responsible for varietal degeneration in sugarcane
{Oamstoak and Miller, 2001; Lehrer et al., 2067, 2009, 2010; Rassaby et al,
2003; Viswanathan and Murali, 2012).

. Although the disease was there in diffsrent parts of the country for more
than 1G yoars, its prevalence are igniored probably due to leaf mid rib yellowing
Is thought to be a phenotypic character in leaves. Even in cese of severe
aymplome with extenzive foliar drying during the maturity phases, the impact of
the disease impact is ignored, In thiz case it is construed to crop ageing or to
other environment stresses. The epidémic oceurrence of the disease has taken a
toll on meny varieties without being neticed by the concerned people that the
poor parformance of the varieties ig due to YLD (Viswanathan, 2011). In ratoon
arop, Il'he intensity of the disegss w:ﬂ be much higher than in plant crop.

The disease incidence is found more- in pootly maintained crops. It is
observed that infestation with internode borer, flowering, drought conditions,
Striga infestation, and infection with other pathogens such as ratoon stunting,
graasy shoot eic favour carly expression of the disease. The sugarcane varieties
showing mild symptoms usually record normal cane growth. In severely infected
clumps, tane thickness and stalk height are significantly affected and the
internodes are shortened. This effect culminates in bunching of leaves at the top,
Usually such infection results in drying of entire clumps. Combined infection of
HCYLY and R3D bacterium in sugarcane ceuses severe stanting than their
Infection alone (Viswanathan, 2002; 2004, .
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Impact of YLD on sugarcane

Recently, detailed studies were conducted at SBI gn the impact of YLD
on ‘sugarcane growth and yield under fisld conditions by comparing disease
Mmmwiﬁasymp{unmﬁnmesin&wdi&eamdﬁeﬂanddi&mwtm
canes in the healthy field (Viswanathan et al., 2010). Reduction in cane weight of
dinmedcnnesm&lﬂ%uwmpamdtumptomﬂi:phmnindisumd
Held and it was 15.69% as compared to disease-frec canes. Reduction in cane
diamcteﬁnthcdinumdmmmlﬁ.ﬂﬁ%mmmpumdmampmmnﬁccmm
and 14.m%mmmm¢dmﬂmdm&mm.ﬂmfurnumbﬁuf
internodes, aarmpmmﬁcanddmﬂndmnhuwndaigﬁﬁmmdiﬂ'm
batween them. Average juice yiclds of 429.6, 347.0 and 279.5 ml/kg were
recarded in discape-free, mmpmmﬁ:mddimadmm.rupmﬁmlyat 12th
mmthinthepupuh:mﬂn&ﬁﬂﬂﬂ.hﬂqﬂaﬁqmﬂﬂiammhdthﬂﬂmmha
mmpurnﬁvemdunﬁmin%bﬁx.%mmdccs%nnduipiﬁcﬂntmducﬂun
inpuriﬁrufdiunaedﬁddmmummpamdmhmlthyﬂﬂdm. Cane
pruducﬂvitjrhﬂmauprmiﬂamﬁmwnm&cﬁmmdmchedm
the towest of 77.5 t/ha from 95 t/ha in 10 years.

Furiher, lmpmtofﬂ.ﬂnnphyaiologicalpammetcmmmdiedinthc
&mwmmmmwmwmmdmmmm.mug,m
775, Co 86032, Ca 94008, CoC 671, CoC 85061, CoPant 84211, CoV 92101 and
CoV 92102 About 14 growth/physiological parameters viz., height of the cane,
number of intermodes, number of leaves, internodes length, stem weight, sheath
weight, leaf weight, dry weight of leaf, stem and sheath, photochemical efficiericy,
leaf chlorophbyll, leaf area index, photosynithesis e, stomatal copductance and
mnpimﬁnnmh:wcmmrdedduﬁng‘fmmnmemdmdﬁnwﬂ:_m.
Multxn{ﬁmutudyahwﬁdﬂmtmmhamlmdjedmﬁmin_phﬁthdghh
number of internodes and internodal length in the infected canes during the
grand growth than formative stage. YLD-infected wugarcane plants recorded
legser photosynthetic activity and-seduced mobilization of photosyrithates” from
the leaves to atalk, thereby Teducing the sucrose accunmlation in the affected
gtalla {(Viswanathon et al. 2011). '

The cauaative virua of YLD colonizes the phloem elements in sugarcane,
duemﬂmtitimpairsmmmtofphotumthnmﬁumthehamtosmlk.
thubhrﬁmsmnmtmﬁminaiﬂath:aﬁmdmhdeddntheimpajrmmtof
tranalocation of photosynthates, such impairment directly affects the source to
uinkmmmmtnfnugamhnnmﬂﬁuuu.uﬂthtphnmnﬂmuamﬂluimd
during the dey time are translocated to the stalk, during the night. In YLD-
Mphnﬁmchmmmtdmnuthnppmmdwhmphmnﬂmﬂum
mmm.meh&wmmmammﬁnmmmm.
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ilwilwynthetic efficiency is reduced. The poor photosynthetic ability of the
nlleciod plant affzcts plant growth significantly.

The incidence of the disease in commercial fields can reach upto 100 per
tent i suaceptible culbivars in U3A mainland sand Reunion [E:oniatuck et al.,
4l Russaby et al, 2004). Grisham et al [2001) in Louisiana found yield
anirw of 6%, 11% end 149% in the plant crop, first and second ratoon of ov
LUI'82-8% in Louisiane with reduced stalk number and tonnage and without
alleciing the quality compenents of Brix %, sucrose %, fibre % and purity %. In
vontrant, SCYLY had s positive impact on several leaf components like Brix %,
sicrona % and purity % were higher in juice from virus-infected green leaf tissus
rumprrod fo healthy lesf tissue. Their subsequent field experiments showed
reduction lo cane and sucrose yield in cultivars HoCP 96-540 and L 97-128 dus
te HCYLV infection, but in LCP 85-384 reduction of cane vield noticed without
recluctlon in sucrose yield (Grisham et al., 2009},

Rasaahy et al. (2003) conducied detailed studies an the impact of SCYLV
hecllon on sugrrcane growth and yiel in Reunion, Comparison of healthy and
virua-infocted canes from three varieties showed difference for 7 out of the 10
moasured parameters in the cv RS77. A greater impact of SCYLV on yield of
oultivar RS7Y waa found in the first ratoon crop compared to the plant crop: 46%
recduction of atalk weight {vs. 28% in the plant crop), 13% reduction of stalk
dinmeter (ve. 7% In the plant crop), and significant reduction in tonnage (37%.
Howavor, they foeund that the number of stalks per stool was not affected in
sither ¢rop. The atalk height reduction was lower in the first ratocn crop when
sxpressed ma a percentage (18% vs 28% in the plsnt crop). Although no impact of
BOYLV waa detected in other two varieties in the plant crop, seversl yield
gomponanta in them in the Erst ratcon crop were significantly lower i virus-
ifontod than in virus-free plants. They concluded that the impact of SCYLY and
{olerance of sugarcane to the virus vary according to sugarcane cultivar, In
Brasil, the cultivar 5P71-6163 extensively grown in the state of Sio Paulo
nuffarwd due to the disease and yield Josses reached as high as 50 percent in the
nld- 19908 (Vegd et al. 1997; Matsuoka and Meneghin; 1999: Lockhart and
Cronje, 2000).

In Flerida, yield of cane rnd sucrose yields were reduced by 11% in
HUYLV-infected plots compared to virtus-free plots when the resylts were
vumpared for the five enitivars tested (Comstock and Miller, 2004). Lehrer et al.
{4007) from Haweii found fresh weights of comparable internodes of the infectec
plunts are only 20-65% the wesight of healthy plants, whereas the sugar
concentration per gram fresh weight of the internodes is higher than in the
hralthy plant. Later 5eld trial comparing plants of cv. H65-7052 of low and high
HCYLV-titre in Hawalii showed that the field plots with plants of high vims ttre
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developed YLD symptomaanﬂyietdndonhrﬂ-&n%o[canemuiaugarmnnagc
compered to plota with planta of low virus titre {Zhu et al.,, 2010}. In heslthy
sugarcane plants, root dry weight was positively corvelated with fresh weight,
gialk oumber, Brix and sucrose content. In contraat, in SCYLV infected plants,
root dry weight was nepatively correlated with Fresh weight and stalk number,
Theee resulta suggeat that in healthy plants, 8 well-formed root sysiem is crucial
for plant development ne it providea aboveground plant paste with sufficient
water and nutrients for proper growth {Vaaconcelos et al, 2007).

Other viral discasss

Dwrﬂmyﬂn,impnrtmmnfmmhhunutbemfdtmmemunw,
alﬁwughithuheenrcpmtedmﬂdmdummﬁm,mmnjciamta
ma,iorpmbkminmmemunhiﬂ:hhmmuudmbmnﬁalgiddhminnthar
munui:abymrcmtbrﬂlmnfﬂmdm.ﬁwhuahrthmisng;mml
opinhnmmgmgnmﬂmwnﬂwmﬂutmnuicdmnutmumwappmdablﬂ
dmmptuthucmp{ﬂhmmmdﬂafay. 1550). However, the econcmic losges
depc:ﬂmmhmmﬁhﬂiw,vﬁusmmhmwﬁmﬁﬂlmhuws.
vector popuhﬂnn.andmvimnmmtnl copditione, The yield loss due o mosaic
dmmnrcpmnoumdmﬁmﬁmnfﬁnlaminsperﬁminin&cmdme
wmwmmammmﬁmmdm
content (Koike and Glilaspie, lgﬂgjuiﬁmmlyﬂ::uﬂcmdmtﬁvmmremwnd
from commercial cultivation, Studies conducted at SBI proved that two viruacs
mwmmmmmmmwsmmm{mm
are assodated with the disease (Visvanathan et al. 2007)

‘fhe author has obeerved scvere expression of the disease in the popular
varicties like Ca 740, Co 7219, CoC 671, CoC 92061, CoJ 64, CoS 767 etc in
differemt regions. Whatever the yicld obtained in the fisld {8 presumed to be the
mhieﬁblemeundﬂthznpedﬁcﬁmathnﬁp:mingmmicmmﬂthe
distase:and its pbssible impact on photosynthetic activity and cans growth.
hﬂh.ﬂ@hﬁ{l?ﬁ]rmﬂﬂ@-m_mmmmbhmiﬂ
pusceptible varisties and even 10-15 per ‘cent yield losa due to this diseaec ia
highly significant because of extensive cultivation. of the crop. Detailed wtudies
nnth:impnﬂatscu?mmagmwthmdyieﬂnfmmpulﬁmm
mrhﬂaﬂu?ﬁdeuCﬁ?lwithvﬁuaﬁeemdvﬁun—infmtudmdmn
mamﬂahwaumkmupntsm.ﬂmmlmnmnhdnaigﬁﬁmntmducﬁnnm
seﬂ_germinnﬁnnmdtiﬂurpmdunﬁnmmbnﬂlthemﬁeﬁmsmﬂuru
ﬁmiﬁmntrducﬁmhnmbudmmnhhmmdmmﬁmah&eﬁunm
found in both the varicties at the time of harvest, Virus infection aignificantly
rdumdﬁ:nﬂ%nnhhhmuduﬂngthegrmdgmwﬂipedod.m
hanﬂhcmsmlhﬁmﬁm&inmdphWremrdadnaipiﬁmntmdmﬁmh
cane diameter, cane weight snd number of internodes {Viswanathen and
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Balamuralikrishnan 2005). From subtropical region also, such loas caused hy
mosale wes reported by many workers. Studies of Singh ef ol [2003) from
subtiopical reglon assessed cane yield and ©CS reduction in cvs Colk 8102,
QoPant 90223 and CoS 767 due to mosaic and it revealed 11.6 per cent mean
reduotions in cane yield and 11.71%and 9.84 per ceat reductions in CCS in plant
and ratoon crops, respectively. The disease effecta almost all the varisties in the
oountry. Bince the incidence of sugarcane mosaic is aloost 100% in India and
sonaldering the vast arca under sugarcane cultivation, impact caused by it needs
irunedinte attention.

Leaf frecide caused by Sugarcane bacilliform virus is reported long back
in India {(Viewanathan et al, 1996) its distribution among the cultivated varieties
i ot established clearly, Recent studizs conducted at SBI revealed that the
dlavase widely prevalent in sugarcane fields and it causes severe sytmptoms on
many varietica (Viswanathan, unpublished). In sugarcans germplasm, some of
the wirus infected genotypes exhibited poor pgrowth (Viswenathan and
mundmn, 1998). However its impact on cane growth and vield has not
: in commercial varieties,

%
al degenemtion

- Research and development personnel have experienced  this
phatidmencn over the years. Mostly fungal diseases Jike red rot, smut or wilt
o#use such sudden faflure of varietics in sugarcane. However, another kind of
ks caused to sugarcane productivity by the pathogens is least understood. Here
Mow bulld up of many non-fungal diseases in sugarcane causes decline in
varfatal performance and results in varietal deterioration. Viral pathogens and
ftoon stunting bacterium systemically infect sugarcane over the years, which
Kfrectly results in reduced cane and sugar yieid. Although these virgif bacterial
pathogens cause limited sympltoms in the field, continuous wegetative
propagation results in enhanced pathogsn titre that woulkd increase the
pathogenic potentis] to cause severe symptoms. Combined infectintnis of two or
more viral/bacterial pathogens accelerates the damage to the crop and this is
due to infection of one pathogen making the plant more susceptible to another,
[n thia way, a variety dagenerates fmster aod its patental comes down over the
years (Viswanathan and Padmanaban, 2008).

The RSD pathogen colonies system vessels which conducts water and
minerals from root to lemves when bacterial colonization increases inside the
vassels, the sap movement is restricted. Such impairment in sap improvement
directly affects various metabolic processes, photosynthesis and wanspiraton in
the plant. Although the pathogen does not affect these processes direcdy, its
offect on water/nutrient movement to various tasues indirectly cause moderate
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to severe impairment to plant growth and metabolism when augarcane is
infected either by SCYLV or bacterium, severe impact on cane growth and yield
is expected. In many situations, author has found combined infectiona of both
\'LD&ndRSDinmuwsugarmnevaﬁEﬂes. Such combined infegtions cause
comparatively more severc impact on plant growth snd development. When
fanctions of both the conducting cells in the vascular system fail adverse impact
on cane yickl is expected. In addition, mosaic causing vimses also seriously
impuirphntgmwthmﬁmcﬂboﬂsmuﬁmemmﬁmmmmlmﬂymhniuaﬂ
theﬁmu:tﬁiﬂﬁpeofmriﬂhldegmmﬁﬂndu:mmmbinediﬂwﬁmaufmnm
paﬂmgen:wasdemumu'awdinmwmhﬁuhymmparhmﬂmgmmhh
disesse free and disease infected planting materials.

Enrﬁ#ramdiuofﬁumnthanﬂmlb]rﬂeﬁhdmntmamrmiﬂﬁﬂin
Mmdﬁrmlonnfﬂnmmhmmrdadhwhﬂmfwuqfsmiaxyﬁmbapxyﬁm.
Theresuitualaurcmhdthaxﬂmueclonuwithmﬂsnhadm
mpwﬂm.%mwb?hﬁcﬁonmmmh{nudwﬁhmdmﬂcwﬂt
retardation was obeerved in many of the varietice. Subsequently, Viswanathan
lzm#]ﬂmummntmmwﬂmmnhmm“
CGSTETatCulmbmreanoﬂginKmmmknmtenhﬂwedYLDilﬁmﬁnnm
thameoilﬂﬂ%in_mﬁddnhmﬂhﬁmﬁnnmmwthm
drastically reduced, Recént oheervation of Viswanathan  (Unpublished) in
Western Uttar Pradesh revealed that the predominant v CoS 767 suffered duc
mYLDmdD.-Thceﬁteculﬁmhubnmndegm:mtedhmﬂmmm
itnnadsmimmﬂdhhraumﬁnn.mﬂmﬁllggmubwﬂﬂmtnw
WEMMEDMMMWWMMWﬁm
mp.mmishfwmd_withbuﬂipuﬂmgmuﬁmulmmﬂythmwhminfmﬂhy
dmerpﬁﬂxmmmqimmly.shcemmmn{mﬂsmthmnﬂmtﬁmnit
may be difficult to relate its assnciation with varicta]l degeneration recorded
before 19908, .
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Mnrmmtuhﬂfbamﬁalpmhﬂmmhmmthcdmmmmrmpmthc
ficld and this is due to infoction of one pathogen makes the plant more
mmp&bhmmthmh:ﬂ:hww,amﬁ:wdegemmﬂmmdimmmﬁu
comes down over the years,
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Hegent approaches In sugarcane discase management
Alress factors and climate change

1 M'an_v of the diseases like wilt, srmut, YLD, sett rot, RSD and mesaic in
nligareance are aggravated by varous bictic and ehiotic factors. Also neglected
wiup sufler more from different biotc and abiotic faciors like different borers,
mivking peste, drought or water loging etc. Biotic factors such as infestatdon of
Lorar pests or Striga favour carly expression of YLD. Similarly root borer
ifestutlon favours wilt cutbreaks in different regions. Alss it is well known that
early drought before sonth west monsocon and water logging after the monsoon
favour wilt in different regions in the country. To some extent ESD is also
nggravated similarly. Water logging during germination phase or during maturity
phase favours pineapple disease either in planted setis or standing canes,
respagtively. Viswnnathan (unpublished) has found “drought islands® in the drip
brrignted flelds due te improper laying or clogging of laterals in many places, This
nituatlon favoured early expression of YLD and aevere symptoms of mosaic and
ultirately poor yield inspite of additione] expenditure. Severity of pokkah boeng
Is aggmmvated by top borer infestation in the subtropical region. Here again
sarsiul mansgement of top borer has reduced incidences of pokkah boery. Theee
istances reflect the influence of different stresses; hence adequate care should
b taken to minimize such predisposing stress factors in the crop to reduce the
Impaoct caused by severe disease infection. 2

Recently, Grisham et al. (2008) reported the usefulness of tools applied
in precision sgriculture to sugarcane pathology in USA. They found influence of
snvironmental conditions end cultural practices on the incidence of brown rust
and the infection was positively correlated with soil properties, particularly the
levela of phosphorus end sulphur. It was deduced that excess fertilizer
applications could bring about & higher rust incidence and thereby negstively
affecting sucrose and cane yields. Similar studies are required under Indian
vondltions to assess the impact of varicus enviranmental factors on varisus
utalk, foliar and soil borne pathogens in sugarcane, During the last few years,
Impact of climate change is being felt on crop growth and yield. How, climate
change impacts on diseass ocourrence and epidemics in sugarcane have not
hoen studied yet. Sinee sugarcane is being grown continuously throughout the
yoar, it is getting exposed to all the vagaries of climate in all the growth stages.
Huch alteretions may also favour the pathogens In gaining virulence and
development of disease epidemics.
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Discase survelllance

Taldng preventive measures immedistaly on  noticing the disease
occurrence is the best way of mrnidinqany major outbreaks of the diseases, When
due attention is not peid during the frst infection stage it would lead to its
eventual spread and thereafter atteining epidemic proportion. In general, either
the field staff could not identify the dissase commectly or ignored the likely build up
of disease in later stages of the crop or in the enening ratoon. Alter planting the
setts and proper regulations of irrigation water, the field will have to be kept under
pericdical discase surveillance, Regular monitoring and detection of all major
diseases in the nursery and commercial plots, will keep thern fee from sl major
diseassa. Also identifying and characterizing the pathogen populaticns regularly is
also important to gsseas the pathogen variability in the region. Use of molecular ar
seralogical techniques would help it assessing the suspected pathogen in
SUEATCANG,

Remote eensing using a fibre optic spectrometsr was utilized o
determine leal infection by SCMV or StMY. Analysix of mild and severe SCMV
leef reflectance measurements were correctly clasgified in 75 and 68% of the
cascs, respectively. Leaves infected by SCYLV were correctly identified in 77% of
the time {Grisham et al., 2008]. Recently at SBi, Coimbatore efforts were made to
standardize uss of ramote sensing techniques to identify YL infection in the field.
The results revealsd a clear cut spectral differences between YL-infected and
healthy fields (Palaniswami et al., 2011}. Further studies are reguired to optimize
the same technique to identify other diseases, other biotic wnd abiotic
construints aeffecting sugarcane in the field. A comprehensive strategy to detect
various stress factors will bring down the application cost and overall crop
health status will be known to the researchersfindustry.

YLD management

Digease free planting material is the prerequisite for the better crop
establishment that will deliy the diseasc development and spread. Since,
sugarcane ia propagated through vegetative cuttings thet carry the virus 1o the
field, supply of disease-free setts forma the basis of disease menapement in
sugarcan<. In certain eountries, it was found that apread of the viral infection ta
neighbouring plants in the plantation felds via aphids was relatively slow and in
the range of 8 few metres per year. No indication of long-diatance tanefer could
be seen, This indicates that it may be possible to produce and use virus-free
seed cane for planting of high-vielding but YLD-susceptible cultivars. However,
SCYLV-infection proceeds at a mte of 20-80 per cent in Florida within 18
menths [Comsfock and Miller, 2004}, Studies in this area of work have to be
teken under Indian conditions.
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Virda sllmlnation through tissue cylture

In many ailtuations virus infection does not alwaysz lead to death of the
plante. Although they do not show visible symptoms the presence of viruses in
the planta can reduce the yield and quality of crops. It is well known that the
dlstribution of viruses in plants is uneven. In plant pathology, tissue culbare is
balng wasd for the climination of plant pathogens in planting matarials, Mcristem
and ahoot tip culture are used to eliminate virus from infectsd germplasm. It has
long been cbacrved that the rapidly growing meristerns of Plants are usually free
of virumas, or at lesst have much lower concentration of vituses than non-
mariMematic calls. This situation has been exploited for the production of virus-
fraa plants by meristem culture. This approach hes immensely helped in crop
poductlon by supplying virus-free tissue culture (meristem) plants in
vagrtatively propagatsd crops like banana, potato, sugarcane, cardamom,
vanills, ormamental crops ete. By this approach, it has been possible to eliminate
SCYLV from many sugarcane commercial varieties worldwide. This technique
talops advantage of the fact that some viruses are unabie to colenjse this region
beoauss of inhibition of replication and restriction of their movement, Two
{nttors could impede with the replication of SCYLV at the merister tip; a high
bmntration of auxin ang depletion of nutrents through rapid cell division and
#oondly the inability of the virus to reside in the meristem as & result of

&) kealisation of the virus in the phioem which is not differentiated yet at the
maristem tip,

b} inabllity of the virus to move vertically ecross the plant through the
plasmodesmata to the meristem tip, and

¢} [nability of the virus to keep up with the pace of rapidly dividing cells at the
growing point.

In Mauritius, Parmessur et al. {2002) eliminated SCYLV by tissue
oulture from infected sugarcane plants and the tissue culture denved
regencrated plants remained free from the respective pathogens over a period of
one year in the glasshouse. Previcusly, Chatenet et gl (20G1) from CIRAD,
France achieved virus elimination of 52 %, however they got only 64 % diseage
free plantlets. Hence stringent seed indexing has to be follawed while scresning
of the regenerated plantlets. The potential for eradicating pathogens via rapid
fegeneration of plants directly from teaf roll discs was explored in South Africa.
The t=chnique, NovaCane® has hLeen used successfully to remove SCYLV
[Snyman et &l., 2006). In addition, this process enabled elimination of bactesial
puthogens from diseased sugarcane plants while simultaneausty enabiling larpe-
scale micro propagaton,
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Ramgareeb et al. {2010) used apical menistem culiure [or simultansous
virus elitninaton and shoot proliferation in sugarcane. Virus-free plants were
propagated from SCMV and SCYLV-infected material of the South African
commercial, cultivar, NCo376. A combination of thermotherapy by hot water
treamm!n of nodes and subsequent germination of vegetative buds at 40°C and
optimal meristem size were key factors for the production of vitus-free plants.
Only meristerns of 2 mm in length or of a smeller size (but <0.5 mm] resulted in
virus-free sugarcane. Shoot induction and prolilcration via direct organcgencsis
were achieved on MS medium supplemented with 0.1mg 6-benzyladenine and
0.015mg B-furfurylaminopurine per litre. This seems to be a mpid proliferation
method to multiply virus-free shoots from infected sugarcane plants and
approximately 1,300 shoots were propagated from a singls 2 mm meristem in 11
weeks. They have reported that the plants remained virus-free when tested 12
months later.

As disease eradication through merstem culture will not be 100%
effective, it is suggested that mother plants require conventional screening for
the presence of known pathogena prior to micropropagation. This reduces the
rejection of thousands of seedlings with virus infecton at later stages. Studies
conducted at SBI, Coimbatore revealed that meristem culture combined with
viricide Ribavirin has effectively eliminated the virus (Neelamathi, unpublished).
The tissue culture seedlings derived through meristem culture performed weil
under field conditions due to freedom of the virus. Thus tissue culture combined
with molecular diagnosis has become & proven technelogy to eliminate the virus
and manage the disease. Studies of Viswanathan et al. {2011) revealed that
disesae-free crops of v Co 86032 misad through virus-eliminated seed material
record 6.8 to 14.16 % increase in cane yield as compared to the fielda with
ﬂjmsnd infected fields. Since the disease oceurs in endemic level in many states
there is an urgent need to replace the virus nfected seed material with heslthy
seed canes to sustgin cane yield.

Ever since YLD became a serious constraint to sugarcane production in
Jilferent countries efforis were made to menage the discase through different
strategies, Among the different approaches going for meristern culture technique
waa found to be more effective in the elimination of the causative virus from the
systemically infected plants. Diagnosis of the targeted viruses is important in the
meristern derived-plantlets to validate the process for virus elimination and to
supply virus-free mother plants or planting materials.

YLD resistance in sugarcane

Sugarcans response to infection by BCYLV and the diseasc varies
according to the varjety, and numerous varieties can be infected by the pathogen
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wilisst exhibiting discase symptoms. Researchers have found that all clones in
the virlotal development programme becotne infected by the end of the 10-vear
fogramme. [n the world collection of sugarcane and related gragses In Flonida,
ineldence of SCYLV mnged from 7% in S. spontanienm, the most resistant group,
te 78% In 8. officnerum, the most susceptibie group [Comstock et al, 2001).
Diffsrences in virus infection rates between different species of Saccharum were
mleo roported in Hawaii. Resistance 1o sugarcane infection by SCYLY and to YLD
therafore appears the mest promising methed to control the diseass. In
Colombia, virus infection varied between 0% and 100% and a crosy between a
susosptible fernale parent end a resistant mals parent resultad in mostly
feslstant progenies (Victoria et af, 2005). Similarly studies are in progress in
Hawall, Louisiana, Brazil and other countries to develop YLD resistance in
augarcane, where artificial ineculation techniques threugh insect vectors was
standardizad.

Earlier studies of Viswanethan (2002) revealed that more than 308 of
the vareital collections at Coimbetore are infected with YLD), Further studies
carriod out to identify disease resistance in sugarcane jed to identifying variates
which are most resistance and susceptible to the disease, However there is a
nend L0 develop disease rating scale to quantify the disease resistance in
augarcenc germplasm and progenies. At SBI, a new disense rating system was
doveloped to identify disease resistance in sugarcane te the virus [Viswenathan
st ml,, 2012). To estimate disease severity in disease infected platts a 0-5 severity
gradea were developed (Tuble 2). Based on thie discage acverity scores a dizease
ratlng system was developed to assess YLD resistance in sugarcane genctypes
(Table 3). -

In the past four seasons this digeaas mting system is being validated at
BB to screen sugarcsne germplasm/parents for YLD resistance. Overall, 25.31
lo 38.64% of the genatypes exhibited varying degrees of the disease susceptibility
and the rest remained free from the disease. In this process the genotypes 80
%1, Co 475, Ca 527, Co 951, Co 975, Co 62175, Co 62197, Co.622, Co 678, Co
7202, Co 7318, Co 7527, Co 87025, Co 92002, Co 920240, Co 98014, Co 0120,
CoC 92061, CoH 110, CoJaw 270, Colk 8102, CoM 6806, CoM 0265, CoSnk
03754, Q 63, ISH 69, [SH 100, ISH 176, ete were found to be reaistant to the
dlsease. However, their true resistance to the virus hes to be further confirmed
by artificial inoculation experiments uzing virulifergus aphids.

Molecnlar diagnoals of sugareano diseascs
Many of the sugarcane dizeases exhibit limited sytaptoma on the sesd

tanes. Similsrly to assessy pathogen infection in tissue culture derived seedlinga
wonventional {echniques are not useful, Hence advanced laboratery technigques
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have been developed to detect and diagnose sugarcane pathogens in sugarcane.
Eariier, serological techniques were employed to detect sugarcane pathogens and
recently more molecular diagnostice were developed. Detailed studies carried out
at SEI, Ceoimbatore on disease disgnosis for the pa[nt two decades led to
developing varous protocals to detect viral, fungal, bacterial and phytoplasmst
pathogens.,

Early causs of mosaic wes reported as Sugoreane mosaic virus {SCMV)
and recent studies conducted st SBI eatahiished that Sugarcane sireak mosaic
virus (SCSMV) alsc aasociated with the disease, RT-PCR studies proved that the
two viruses cause mosaic either aloneg or in combination (Viswanathan et al.,
2007} Hema et al {200%] standardized DAS-FLISA and DAC-ELISA for the
diagnosia of SCEMV in leaf extracts, sugarcane juice and partally purified virus.
Since association of bwo vinusea either alone or in combination in cansing mosalc
in sugarcane further studies were conducted to detect the associated vimses ina
afngle reaction. To optimize simultancous detection of these viruses, & new set of
primers were designed from the coat protein region of the viruses to suit duplex
reverse transcription polymernse chain reaction [D-RT-PCR] and the conditons
were standardized to amplify the target viruses in thir aasay (Viswanathan et al.,
2008b). Further, the D-RT-PCR wags found equally reliable to uniplex RT-PCR
performed with SCMV and SCSMV primers in separate reactisns,

Association of the virus with YLD was established through DAS-ELISA
technique at SBI, Coimbatore {Viswanathan, 2002, 2004). Later, ET-PCR
techniques were performed to detect the virus in the suspecied varieties of
gpugarcane. In addition to the reported primera new set of specific primers
[615F/G615R] were developed to detect the virus by RT-PCR in the suapected
samples and meristemn derived seedlings (Viswanathan ef al, 2006, 2008a). The
efficiency of the diagnostic primers wz, SCYLV-615F and SCYLV-61SR was
further validated by Viawanathan et al. {2009) with a set of sugarcane samples
coliected before and after yellow leal symptom expression. In pre-symptom
expreasion, 34 of 44 aamples gave a positive amplicon of ~6515 bp in size in RT-
PCR, The RT-PCR assay perirmed with the samples collected alter symptom
expression in the agme set of varieties revealed that almost all the samples
except one were found infected with SCYLV, Of the 43 positive samples, 10 were
found epparently fres from YLD symptoms. The RT-PCR mssay established that
O7.73% of the samplea were found to be infected with SCYLV and the diagnostic
primers efficlently detecting afl the SCYLV poymlation even in asymptometic
planta.

A multiplex-RT-PCR wan developed for the detection of SCMV, SCSMV

and SCYLV, three of the major RNA viruses widely prevailing in the sugercane
growing regions arcund the world. Four of the nine sugarcane samples including
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niv uplid calony were found infected with sl the three targeted viruses, only two
hml infzctions of S3CMV and SC3MV and the three viruses lound separately in
real i the three samples, In this atudy, we have specifically amplified fragments
ol -HOO" bp [BCMY}, 690 bp (SCSMV) and 615 bp (SCYLY) in M-RT-PCR
{¥inwanathan ec al., 2010),

Presence of Sugarcane baciliform wirus {SCBV) associzted with leal
lirckle has been confirmed through serological technigues in permplasm clones
(Vimwanathan et al, 1996, 1699]. Later studies revealed that PCR was more
nennitive then ELISA to detect SCBV in sugarcans [Balamuralikrishoen snd
Vinwanathan, 2005). Recent studies conducted at SBT revealed that many of the
rilltivialed varietiea exhibit varying levels of the disease.

The fungns Colletotrichum falcatum is known to survive as dormant
Infaction in cane tissues, making it difficult to diegnoze under field conditions.
lulyolonal antisera were raised against €. falrgtum and ELISA technigues wers
mundurdized to detect the pathogen in cane tissues, Recent studies of Malarhi
(mnpublished) revealed that specific primers designed to detect C. falcatum by
PCR In cene tissue have precisely detected the fungal infection even before
aymptom development. Similarly DIG-labelled DNA probe was developed to
datest the fungus in asymptomatic BUgRTcane tissues. Different techniques
based on immunologicat, histological and histochemica!l methods were
slandurdised for the detection of Sporisorium scitamineum (Syn Ustlago
anitamines), the smut pathogen {Nallathambi et &1, 1995; Padmanaban, . These
techniquea have also been used in the screening of sugarcane varieties to smut
reaction. Dormaent infection of emut pathogen in the bud scales and Apical
Huintom of sugarcane conkd be efficiently detected by these techniques. - .

Currently PCR technique is used to index seed cane for GSD
phytoplaamas infection and RT-PCR technique is used to index sygarcane for
BOMYV, BCSMV and SCYLV infections and 381 offers diagnostic service to tissue
vuliure producton unita. These, diagnostics teats have become imperative to
rAles dissanc-fres planting matsrialy, Hence tissus culture production units in
ibe country are utilizing the indexing service from Plant Pathology laboratory,
which is an accredited test labaratory {ATL) under NCS-TCP programme of DET,
Now Dbl for Bughrcane  wirus  testing in  the couniry
Ihup:{,-"dbtneutcp.nic.infhtuﬂfmntentfﬁﬂ-s‘hmij. The molecular teats are
highly woneltive to detect very low virus ttre in in wiro stock culture or in
neactiings, ‘These molecular techniques will be usefu! 10 reise disease free
planling materials for sugarcane plantations, There is also possibility of
meliisining the popular varieties for many ycars without degeneration to
nilnlgin higher producthvity.
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Chemical control
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csused by fungel pathogéns. Sett rot pathogen gurvives in the soil. As a
prophylactic measure, the setie ara to be dipped in Carbendezim solution to
protectmccut—:nda&ommepathugen.mapmcﬁceiahwgu:{uramgcml
years and beyond that only limited studics have been conducted to establish
efficasy of Pungicides against major fungal diseases. Recent studies at SBl,
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or in combination with biocontrol bacterium Pseudomonas reduces debris borne
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Lquid formulation of Pseudomonas through sub surface lrigation systém
cffectively reduced red rot bulld up under endemic location. These néw
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Induced reslitance
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Hedurging (Ramesh Sunder et al., 2006, 2009; Senthil et al., 2003, 20!11;
Viswanathan and Samivappan, 2002, 2008). Recently efficient management of
il 10t using Trichoderma also reparted (Singh et al., 201 1). In mddition to theae
apInte, studies have been initiated to isolate and characterize an elicitor
maleoule capabic of inducing systemic resistances {Nagarathnam, 2010j. Further,
this approach nceds validation under endemic locations to identify best strain
mixtures or combination of bioconbol agent and inducer to effective disease
Manugement. The newly identified biocontro agents/molecules offer an altermate
tegy 1 munage red rot.

Conslunton

The fungal discases like red rof, smut and smut wers responaibis for the
sminatlon of many elite cozmmercial varieties in the past in different epidemics.
Addidsnalty mnn:.r of the non-fungel discases contribute to decline in their
pllbﬂhinneducto?aﬁntald&gmmﬁnn'.lackofnmenmmamdmc
health and ignoring quarantine regulafions resulted in introduction of diseases,
m*iﬂdamicsandvﬂﬁetnldeg:nemﬂuninthemnny.Thedmcan&ﬁchm
Wﬁbﬂnmﬁm need to be identified at early stages of varietal sslection to
hvert ‘thelr rejection at ZVT stage. Sugarcane varieties vary in their potential
Agalnet different diseazes and any slite commercial varicty may not possess
\olarance againgt all the major diseases. Hence to sustain the productvity in
auch varietiea alternate management strategies need 1o be developed, Recent
autbresk of pakkah boeng and rust in different parte of the country eoyuld be due
L3 olimate change. Hence future research efforts should also focus on this area of
mhnmm:ddmstheiusuenfminurdhmushmmingmjmdiumh
sugarcance. Alsc Fusaric associated  with sugarcane and their disease

apldemiology nieeds to be studied in detail,

ﬁ&hough?LDhasmtndahamtusugammemlﬁmtiunintha
country and we have evalved strategies to manage the disease through meristem
oulture combined with molecular diagnosis of the virus. Hence, need of the hour
in to establish YLD-free nurseries in different eugar mills to reduce disease
saverity. Also YLD resistant parents have to be included the future breeding
programme t¢ manage the disease through disease resistance. Diseage
surveillance prograrmmes in the tountry need further strengihening including
ume of remote sensing approach. This would lead o crention of disease maps for
varlous diseases in sugarcane and this would facilitate developing possible
lurewarning systems and varietal deployment in a region in the futire,
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Tuhie 1 Corrent disenscs scenario in sngarcane io India

States

Diseases noticed

Remarks

Ansatm

Pokkah boeng, moaaic

Mosaje 10-30% in major varietics
L]
and pokiah boeng to trace jevels

Andhra Pradesh

Fed mt, amut, wilt,
rust, pokkah boeng,
rust, fing spot, grassy
gshoot [QSD), yellow
leaf {YLD), ring spot

10-40% red rot in Cov 89101, CoC
92061, CoV 06356, CoV 94102, 8-
16; severe amut in CoA 92081, CoV
05356, Co 6907, Co¥ 06356, Co
86032, CoA 0B323, S-16; 10-30%
wilt in CoV 89101, Co 6907, Co
7219, Co 95020; severe YLD in CoV
92102, CoV 94102, CoV 06356,
83430, CoA 92081, CoA 05323, CoC
92061; S0-B% ruat in CoV 06356,
Co 6907, Co 7219, 97TR129, 85R106

_during November-December; poklah

hoeng in Co 7805, CoA 95082, CoV
24102, 98VSS5, 2000V59; 10-20%
GSD in ratoons of many varicties;
15-50M% ring spot in many varieties
during Nevember-December.

S&mut, YLD, GED,
mosgic, RED, rust,
eye spot, bhrown apot,
oiher leaf apots

Smut, severe in Co 8011, moderate
in Co 740, Co 86032, CaC 671, Co
94012: moderate to severe YLD in
Co 740, Co 86032, Co 94012;
maoderate ratoon stunting in Co 740,
Co BO11, Co 94012; grassy ahoot in
pit the major wvarieties in trace to
mivlerate level

Temil Nada

Red rot, smut, yellow
leaf (YLD, wilt,
grasay shoot, pokieah

Moderate infections of red rot in Co
92012, CoC 671, CoC 90063, Co
94012, CoSi 6, CoSi 95071, Co
91017, Pl 96-8343; moderate to
acvere incidences of smut in Co
97009, CoSi 6, PI 96-843, CoSi
95071, Co 86032; moderate
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incidences of wilt in Co BG6032, Co
7009; severe infections of YLD in
Co 85032, CoV 92102

Red rot, leaf spot

Mild incidence

Fed rmot, will, smut,
grassy shoot, pokiah
boeng, rast, graasy
shoot, pine apple

Moderate ievels of red rot in CoC
671, Co 86002, Co 6304, CoSi
95071, Co 97009; asvere smut in
Co3i 95071, Co 97009, Co 846002,
CoN 95132, Co 7527 wilt in CoC
671, Co 86032, Co 86002, Co
B6249, CoB3i 95071, Co 8145,
Maximum red rot and wilt occurred
in CoC 671.

TP i e

Red rot, wilt, Jeaf
scald, GSD, smut,
pokkah boeng, top rot

Moderate to severe red rot in CoJ
&4, CoS 8436, CafS B8230, Co3 767,
Colk 8102, CoPant 84212, Co 1148,
CoSe 9243, CoSe 95422; traces of
amut in Co3 96275, CoS QG269;
wilt, very severe in CoSe 92423, CoS
98259, moderate in CoS 06275,
CoSe 95422, CoS 8432, CoS BA230,
Ca 0238; severe GSD in CoS 8434,
CoS BB230, CoSe 92423; moderate
levels of pokkah boeng in CoS 8436,
CaS 767, CoS 8432, CoS 88230,
CoS 97261, CoS 98259 mild leaf
ecald in Colk 8102, CoS 767, CoB
8436, CoS 98231; mild smut in Cos
98231; red stripe in CoRe 92423,
CoJ 64

Hiwar

Fed rot, wilt, smut
red stripe, eye apot
and top ot

Combined infections of red rot and
wilt severe in CoSe 95422, CoS
8436, BO 138, Co 1148, Colk 8102,
CoSec 95422; traces to moderats
smut in CoSe 28231, BO 150; race
te moderate levels of pokkak boetig

¥s55
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in many varieties

Madhya
Pradesh

Smut, wilt, red rot,
mosalc, GSD, YLD

Moderate smut in Co 7219, Co
7318, Co 86032 and moderate YLD
in many varietias,

Punjab

Bed rot, wilt, smmt,
top rot

Moderate red ot in Co8 8436, Co
1148, CoJ 64, CoJ B5; mild to
severe wilt on Co B903: mikd smut
in Co Pant 84212, Cp B89003;
moderate G300 in CoJ 85, Co 0238,
CoH 119; moderate red stripe and
top rot im CoJ 854

Haryana

Red rot, wilt, smut,
pokkoh boery, top Tot

Eevere incidence of med ret in CoS
8436, Cod 64; pokkah boeryg in CoH
151, CoJ 85, CoS B436, moderate
red stripe or top rot in CoS 8434,
CoH 152, CoH 133, Co 89003, CoH
136 during reiny season,

Hahnr_uhml-

Eust, - smut, wilt,
pokkah boeng,
mosgaie, (3D, rust
and leaf wpots

Severe incidenca of rust through out
the state in CoM (265, CoVSI 9805,
Co 86032, Co 92005, CoC 671; Co
94012; pokkah boeng in CoVSI
9805, Co 05002, CoM 08090, Co
8014, Co 94012, VSI 434, Col 671,
Co 7527, Co 86032; eye apot in CoM
0265; moderate GSD throughiout in
CoM 0265, Co 86032, Ca 740, Co
94012, VI 434, Co 8014; mild wilt
in asaociation with root borer in CoC
671, Co B6032, CoM D265; severe
mosaic in Co 740, Co 7219, Co
94012, CoC 671, VSI 434; traces of
red rot in CoC 671 in few pockets

{Anon. 2011)
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Table 2 YLD severity grades In sugarcane

Niseaze grades Dem—ipiion
_ o No symptems of the dissase
1 Mild yellowing of midrib in one or two leaves 0 gign of
typical bunching of leaves caused by YLD
2 Prominent yallowing of midrik on ell the leaves in the
crown. No bunching of leaves
3 Progress of midrib yellowing to laminar region in the
whorl, vellowing on  the upper leaf surface, and
bunching of leaves
4 Drying of laminar region from leaf tip downwards along
the midrib, typical bunching of leaves as  tuft
5 Stunted grewth of the cane combined with drying of
symptomatic leaves

Tubls 3 Discasc severity scores to assess YLD resistance in

sugarcane

Disease reaction

Registant

Moderately resistant

Moderately susceptible

Susceptible

Highly ensceptible e

- 57



