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sugePosho @K@gﬁ in xﬁ@m&; Red Rot esussd by Gniletiolirdebuy
nada {@@gg,} Are and ﬁmll@wz

ﬁs %y fﬁ? ﬁﬁ@-&%ﬁﬁ i@p@r%amﬁg The ﬁiﬁ@&@@.ﬁ@$~$§%@ﬁ assusied
eerisus proporbions and beecome o limiting festor in the
swogensful cultivation of @@%&ﬁ&% higheyielding cone varisties,
portievlerly in Horthern Em@&a; whish is the nein cone bract
of the countyy. ‘

Detelled investigations regerding the sources and
modes of red ot ﬁ&ﬁaeﬁi@ﬁg conducted by Chona (1850) ﬁ@vﬁ
cloarly revealed thab even o heslthy ougarcene crop grown in
hgaiﬁﬁylﬁi@&ﬁ@ fron healbthy a@ﬁ&a con begose infecbed with
red vob later iﬂ~€h@ $%a§@@§ thyough the nodal W@@i@ﬁs-@f the
cene. Infection through ihe nodal reglon mainly Sakes ploce
theoush Srrigeticn or rain weler condaining the cpores of the
fungus, or @ﬁ‘@%@~%&h%ﬁﬁg fown of the spores produced on the
leaf widrib lesions, wﬁ%h;faﬁﬂ or excessive dew, into the
cavity botween the stall shd lenfeshesth of the canc, HNodel
infection i5 the chief wede of field fnfection of the sugercans
cvop in nabture snd is @@Sﬁﬁﬁﬁﬁﬁgﬁ.ﬁﬁﬁ-%ﬁ@ spndal reeurrence
. of the aisesse ond consequent cvop feliluves, sinee the nedsl
infected setts eve likely to paas undetected et the time of
selection of setts for plsnting (Chona, 1861), |

It hes been shown thst the power @f'ﬁaﬁﬁi infection
is not possessed by all the i&ﬁ%&%eﬁ of the red vob fungus snd



hence the predovinence of only such dsolabes that possess
the pover of infecting through the nodel region eould cause
any apprecicble secondery infoetion of the cans orop snd
bring about sn epidemic, Purthermoveg g?%a% éﬁff&r@ﬁeﬁﬁv%ﬁ@ﬁ
been obzeyved among ﬁifﬁ@f@%ﬁ @%@%?@@ﬁ@ varicties ?egafxiﬁg
thelr susesptibility to this rodge of infeetion {Chons, &ﬁﬁﬁés
bud &&@%&@viw known at preseant e t@‘wny a particuler verdety
is 3&3@@@%&%1@ or resistont,

| The present investigetion was mnﬁ&wﬁaﬁaﬁ with & view
to @ﬁ@éﬁiﬁﬁ@ exbent @fvw@ﬁ ok infeetion through the nodal
-ragiaﬁ'@ﬁ& o pﬁ@ﬁe‘i@ﬁ@“ﬁhe nature of rési@%éﬁ&a to nodal
ﬁﬁ?@@%@@ﬁﬁﬂﬁléﬁrﬁaﬁ'ﬁﬂ'%&@ pathogen in the canie tissues ond
alse to £ind outy if poesible, some fairly repid laboratory
methods lor %ﬁa@iﬁﬁ %&@‘f@ﬁ%@%@ﬂ@% of é&g&?@ﬁﬂﬁ €&ﬁ&%@1e$'ﬁ®
reﬁ,r@ﬁ«

%&@ r@aa&%& @@Saﬁa@@ m%ﬁ gr@gaﬁtaﬁ in ﬁhiﬁ thesles



R@a ot @ﬁ‘sugaraaﬁa wes first ?@@@”ﬁc@;fr&m deva
by Went (1893) who neme Liotrichun
m;;,;gg,ﬁﬁnﬁﬁ He proposed the nome ®Rosd Snot" (red smut)
for the disease, in India, Barber (1901) first veported o
gevere outbreal of the disesse in the Godavari delta of
- Hedras B%ates DButler {1908) @r@g@gaé the name "Red Rot®,
vhieh ic now the universally sccepted mame of the disesse.

@ the eaa@a& @fgaﬁiﬁm 8z Eolie

Though the ascigerons sbtage; Physslospora fucumsnsnsis
jeds) wes first eollected and described

frowm @rg@ntiﬂ& by %@@@ﬁ&ﬁiﬁ& a3 carly as 1898, Carvajsl and

)} were the first to establleh its conncetion

Bdgerton (1944
with the &mg&rﬁ&sﬁ stage, ;:w;;a;fagggk, GYY
Chome and Srivastavs (16522 produced the perfect stage
of the fungus for the first time in Incim, by inoculating the
m@ﬁ&ﬁi@l stoge of the fungus on @yg &nﬁgazav@ﬁ leaf %&&@95 and
leafeshenths of sugarcane., %g%arg in 1@53, Cacna shd Eaﬁaﬁ ’

reported thoe cccurrence of the p@&i@@% ﬁtag@ under nabirel

nleatun vent.

ﬁﬁﬁiﬁi@ﬂ@a
arn ané ﬁﬁl&@r §1@§%3 %T@ﬁ&f@r“@ﬁ the sselgerous @%&ge

 renemed the
Mullevw,

Went ﬁiﬁgﬁi %ﬁ@%@@ @@@t the glﬁﬁ@ of insertion of the




lesfeshoath ag‘@&@ node wag g@?ﬁ@&hla 0 naturel iafaeﬁigm
Eg_gﬁiieﬁ:gaﬁ;@;; Zolenbug. Howard (1003) mede incculabions
at the 3 leafeboges and obtained infection in some eases,

Butler and Hafiz Kapn (1938) abﬁaﬁﬁg@ infeetion through
the aﬁvaﬁ%i%iﬁas r@@awgyas aid injured buds, by srtificial

inoculation, inceulations wade on uninjuresd ﬁaﬁvsa&zea
esused siight reddening of the g@@i@~&%-%§a merging after
one month, with mumercus hyghes in the reddened part, The
ﬁﬁ&%iﬁ&ﬂg bﬁﬁnlaysfs vere 'only faintly ﬁiﬁaﬁ&ﬁﬁv@é and very
fouw hygha@~ﬁa@ entered themy while ﬁhﬁ deeper layers remalned
. free from lofection. 45 the progress of infeeblon was very
| é&@w; they ﬁ@%ﬁ%gépﬁ&@%&@@gﬁkﬁAy@aag @&@aﬁsga@&§4h@<r@a@h&ﬁ
before the suber leyers had withered awsy or lost conbact
with 1%, They observed thot ithe ﬁ@?@ﬂ@iﬁé@ws rodteayes were
wore easlly Infected by the fﬁxgﬁﬁg Avcording to haemg tﬁ@ leafe
scory eve not reodily penetyated @y %ﬁf i&ﬁgmmg shd gsinece the
| leofescers ave nob normelly erposed unbil the leaf has
aﬁﬁyi@%@&y withered, they wove not copsidered ns lmportent
pﬁ&ﬁﬁ of enlronce. o |
| Frelge (1920) stuted that ﬁ{s
Ll %he radimentary vootse. Abbott (1988) reported thet infection
.' @f.%&&'gw@wﬁng caties socurred in some varieties through the
rout primordla, but wes limited lergely %o eertein very
susceptible varietles; like PoQeds 213 ond Pelsfs 2714, Chona
{1289) @%@@@vﬁﬁ a@ﬁﬁﬁﬁgry_zﬁﬁa@%ian through the nodel regions
of @aﬁésg i@~$aﬁ ?@&;?@@ epidemic aress of North Biner,
éhi@fi? on the varfety ﬁﬁﬁ_%i@@. Chone. and ?@ﬁﬁi@k {is42),

lgatiy penstrated through

cf,




after eareful exsmination of Eﬁ@ﬁ@&@ﬁg of cencs in the
epidenis oreas @f Bostern Ultor Pradesh and Borthern Biher
reported that, econsidersbie emount of secondary infegtion
oecurred ab E&@;m§§ﬁr.@r-miéﬁlm~f@g%@§ of the cane, pr@@@%iy
naﬁhr@ﬁgh the ﬁﬂﬁ&l region, in the entire absence @f eny basal
\wn§§ﬁﬁéﬁﬂ @r bar@r‘znjﬁ?ygu o , _
wiehe ﬁl%ﬁ@i opined that f@ﬁ ot iﬂf@@&lﬁﬁ might

@ﬁ@ﬁ? ab the growthering of %ﬁﬁ% cenesy infection @@iﬂ@i@iﬁg

zﬁg the outer agﬁ@ @f the g?ﬂ@%@&?i%$& _ o

Chilton g§ gle (1967) ebserved infoction of the

m@w@@m@ and seales, covering the buds. Stefb (1949)
reporied thet the %a&s with infected %@&iﬁg a@%@i@p@é red

. w&% nder @@vamraﬁla conditionsg,

_ Ghona (1980) e&;x@@%@& &@ﬁ%ﬁi@@ iny@gﬂibat&@a on ﬁﬁ@
seurges end wodes of red rot infection end after careful
@gﬁmﬁﬁaﬁi@@ of canes ﬁr%ifﬁe&azly‘ﬁnfﬁe@@ﬁ at %@@.ﬂ@ﬁ&i
?é&iﬁﬁ reported that zafeﬁ%i@ﬁ %@@% place @si@flj through
the leafssear, za@% primordia and gr@w%ayyimg@ but very
§@i§@m %%f@agﬁ %%@.&§?¢bﬁﬁ$e ﬁ%@i& and Chilgon (1881)
;ﬁtaﬁﬁ@& the Sungus @m i%alatﬁ@atﬁrﬁm za@ leaf=gear, bud
and fﬁ@mm%mmﬁ ﬁi uﬁg @f %h@ m@@a of &pyﬁy@aglg healthy

rot ﬁigaagﬁﬁ

ﬂ%a@k& of sugeresne. varﬁetzﬁs sagaagﬁihle t@ ved
giﬁiﬁ a@@@?vakéfﬁs aﬁﬂ ﬁﬁﬁ&?ﬁ@éﬁ@ﬂ e&a@ﬁa@%@ by thein indicated
that the fungus first @@Vﬁl@@@a %@@%ﬁﬁ the leaof-sheaths ag
they pulled away from the @%ql@ aﬁ& t&aﬁ &g?@eﬁ and ﬁﬁaaliy
infosted the ﬂa&az %&%@ﬁ%ﬁa




%aﬁ@%@ﬁéﬁgwarr@&e'iaﬁﬁﬁ} regovered the fungus from
the iﬁﬁﬁﬂﬁﬁﬁrﬁg loafeshesths, internal tissuce, bud genles

atd parts sf undergournd shoots of 7 Sﬁg@w@%m@ varietieg,

elation of host owidsten $o infection:

Brown {(1922) observed leaching of mutrients by
passive exoskosis, £rom the surface of certein plent structures
vhieh in most emses stisulsted the spore germinstion of

GVOTy

The @ﬁﬁ@lﬁ@@ grom eerbein plents, how

?*mtﬁ@ﬂ spoTe g@rmﬁma%i@ﬁa Sattar (1923) ?@@@rﬁeﬁfsha% the
sasaagﬁiﬁilﬁﬁy of grem ﬁlﬁﬁﬁs %o blight ﬁﬁé@a@@ geused by
abiods &a&r&a&&ﬁ,w&%% &g@, ‘belng greatest ab %%&

i@%@?ﬁﬁa,&ﬁé.fﬁaﬁﬁﬁﬁg stages, during which time the plants
exeretod %h@ largest swount of malic seid from the giﬁ&ﬂﬂl@f
heirs, wilch favoured the spore germination of the fungus,

Kovaes end Sszecke @1**#5‘&%ﬁﬁiﬁﬁ the effect of leaf excretions

fwﬁm wﬁ@&ﬁg red @&@@@rg @ﬁi&@ig tomato and sugsrebect on the

exerted either a s%&w@l&%&yy or iﬂhﬁb&t@?ﬁ &aflﬁﬁﬁﬁa on Spovre
germination, V&?Fﬁﬁgﬂ@i%ﬁ the econcebtration énd the susceptie
bility of the host plent, Spencer g@,@@alilﬁﬁ?é'&@%@@§@&>
latotie

vateresoluble phenolie eompounds, poosesaing fung

properties, in the exucates of Yigis Labge
~ Buxton (1857) noticed that the @@&&iﬁy of exudabe
from the y@@ts of @&ffer@ﬁ@ ﬁ&% Wﬁ%ﬂ@@i@ﬁ @@wiﬁ @@ @@??%3&@@@




with their fﬁ@i&%ﬂﬁa@ or aw@@@pﬁﬁﬁi&i%? to the pes wilk

| w&iﬁﬁfaub g@ aia (3%@%3 demonstrated a chemieal
@tiﬂﬁl&ﬁiﬁﬁ of gaﬁmina@i@ﬁ of the anrea af Piriculovin

LR in the dev and gatt&%ﬁa& liguig %@il@ﬁﬁﬁﬁ from riee
_x@@?@wﬁ Sﬂ?@?&ﬁﬁ?ﬁ?&ﬁ@3 {1058) identified glutemine in

—

the guttates of w&@a 3@&?%@@ wﬁi&h stimulated the spore
dnstion of gg ALK RN T
Schveth apd %ﬁyﬁar {1861) ddentified glutonic aclds
:@saaz%&@ m@ﬁé, &ﬁﬁ@fﬁwiﬁﬁg gl aﬁﬁﬁﬁg ﬁ&ﬁﬁ@geg meltose snd

fructose in the r@@%\axaéa e85 Of b@@ﬁ, all of which stimulated
the chlemydespore @éﬁ@iﬂaﬁ%@ﬂ of %ﬁg bean root rob fungus,

| @rellﬁaﬁ &aﬁ “Thomas il@a@} @ﬂalyaﬁé the water leachates
'@f &ﬁ%ﬁ@% @ﬁ%%@? bean e&n&w&aa, in ﬂ?ﬁ@? 0 gtudy thelr
r@ﬁﬁ%ﬁ@a to %h@ vaf&%%az @ﬁ@@@@%&bil&@ﬁ %@ @&Qﬁ&l& mold,
> aaw ?h@y observed that n&g&g moderate, and

law 3@%@@@%&%&&&%& of inmoture cepsules was assoelated with

a 1oy smount of lescheble sugsr. They @@ﬂﬁiﬂﬁ&ﬁﬁh&ﬁ.ﬁh@

differences in Qﬁﬁaeﬁéiaiiatyq&@aaﬁ not be expluined by
qualitotive aifferences in the constituents of the pericarps

| | Hayesux ang ﬁ@&mer iz@@t} ﬁ@ﬁ@ﬁ@@%@%@m the presence

tf va&yimg amma&%g of corbohydrates ia ﬁ%@ “a@azuaﬁﬁath,ﬁa%@r“'

- {water ﬁ@il@@%%ﬁ i@ the @a@&@g petucen the leafsshesth and

3%@1&3 af 8&&@?&&&@& %ﬁgg f@@@?@@ﬁ that as the carbohiydrate

ﬁm&@@ﬁ% iﬁe@@aﬁﬁ@, %ﬁ@r@ was a aﬁrﬁ@%g@ﬂ@&&@ inercane in tﬁe



totel number of microsorgsnisms in the leafeshenth wator,

They werny however, not able ¢o detect the presence of eny
emine acid in 1%, Pritem Singh (4962, unpubliched)
demonstrated %hﬁ sudation @f»ﬁ@%@i@@ta By gadgav& exosmosis,

smga?@&amg.ﬁhigh a@ﬁmﬁ}aﬁe@ the Bpore germination of

Qaf&ﬁﬁgjﬁya

Belation of mutrients in the host w&%ﬁ giseese incidences

ﬁ%@ii@bil&%y’@f eevialn éar@ieulam mubrients in the

‘-h@gt apnd the a&il&%y of th@ r&tn@g@a to derive those nubrienis

from ﬁh@ host tiszsues &aﬂa h&&ﬂ conglidered 50 be lmportant

fagtors in ﬁﬁwﬁ?ﬁiﬁ ing gh%>@$?ﬁ$£ﬁiﬁ% of pathogenie wierow

orgnniomg . | | |
Leach €&9@32 working with ag;igﬁ;gjgg'

soneluded that &h@ pathogen ﬁ%%ﬁﬁ?ﬁﬁ sp%@ifia &&ﬁ”ﬁ%ﬁ%ﬁ which

wore 5&?&& Fed @ﬂl? by the susceptible hust, He auggested
the pa&ai@izgﬁy @f &@@&%@1&&&@ baing pregent in @if&ﬁﬁﬁﬁﬁ
&ﬁ&ra@i@@&a@ia aﬁ?&% and - ehgﬁ the ability of %he peresite %o
453 olly @E?@&iﬁ zaﬁm& might h@ the bosls of reaistances

Vosudeva (1930} working on the factors responsible
to atischk @@plag made

gor the fellure of fy;;y;ﬁ,‘fg;gg
a ﬁﬂgaﬁfi@aﬁﬁ @h@s@vaté@m that &a@ fungus could be made e
parasitise a§§3$»§y,aﬁ@£ﬁg %6 She inceulum 2 swall dose of
gartain ﬁﬁiﬁ%l@ mi%w&gém@us améﬁgaﬁcﬁs ilke soparagine
'%ﬁmamaam saldbsy @t@ﬁ:'ﬁﬁﬁﬁﬁﬁﬁﬁiya resistonce of apple to
whis fungus could be atiributed e its low mitrogen conbent.



Chona (1892) cbeerved thaet Fussrine

gosruleuy normally unable
to pavesitise apple could be made %o do so, o & cerbain
_ @Kt%ﬁ%g when the inoculum was supplled with a ﬁ?ﬂﬁ% of
seluble ﬁi@?@ﬁ@ﬁ«

ﬁ@rra&&t&@ﬁ between gg&re&sav@nﬁgg s ﬁu&rﬁﬁi@aax
r@@wirem@mﬁg has beeh demonstrated for verious plent
%&%ﬁﬁg%ﬁsg with the ald of %&ﬁ@&%&i@@& mubents. Uerbsr
(1984} end Garbor end &ﬁa@fﬁéy (1867)yusing matonts @fl
srwinde argidens geficient for specific emino aclds; to
atﬁﬁy the correlation between virulefice and the presence

af rveguired subrient in the host tiscsue, observed thot the
mubante abladked slices of @@rtaﬁﬁ.gegaﬁaﬁlwﬁ only vhen
adequate cmounts of the reguired nu%rigﬁ%a were pregent
at the infectionenita, ,

Kline gf 2. (1957) working wﬁtﬁ Yenturis insegualis
concluded that the nonepsthogenicity of certain musants of

the fungus ﬁaﬁ%@aa@% for certsin specific substances wes due
to their insbility o obisin them from the resistant host.
Addition of the reguired mutrient to th@vﬁarf@aﬁ-@f
inoculated epple leaves restered the pobhogenieity wholly
or partislly in some of the blochemilenl mubants.

Begal (1862, unpublished) sheved that the virulence
g, defieient

. of en a@’é&ﬁ@i@lﬁy indneed mutent of . Lodeaky
in yaﬁa*%&&ﬂ@hﬁﬂgﬁi@ aeids @%&3@ h& partly r@s%@yaﬁ by
incorpovating the aﬁﬁv@mm&%%i@ﬁ@&-v&@@m&a,amﬁa the ﬁagar@aﬂa
plent, through the roots. T



e

Van Gundy ang Walksr (1067} while w@?ﬁﬁﬁg on angalar
leafespot of cucumber csused by Dacudopsnes laghzvmans

observed o consistent correlation between the emine acid
altrogen content of leaves wa&'&h@ peverity of the disesse
and belleved that t&@ owine secld gontent of the leaf tiasue
wag o grim@rg factor in é@%@?&iﬂiﬁg the 3@%@%@@&%&&&&3 of
gucuiber leaves to iﬂf@@%i@m@

@all@gky-&ﬁﬁ %3@&@@%&@&&3 (&95@? working with the
- late blight fungus,

\ ‘ g on potatoen, found
that high levels of %ﬁ%?&ﬁi@ﬁ %ﬁﬁﬁasﬁ@é %h@ awin@ nisrogen

:?3@%*;ﬁifﬁﬂﬁiﬁ'ﬁwggﬁ,;ﬁtgﬁ

- content of the lesves, thus wa&ing tﬁ% ti@g@@ highly fevourable
for the growth of the pathogen. h _

Wanocha end Chona (1963, uspublished) shoved that with the
increase in dose of ammsﬁ%ﬁ%’ﬁa&gha%@-f@f@i&ﬁz@r«aﬁ@pkﬁaﬁ'%@"
- Bhe @@g@ﬁ&ﬂ%@'ﬁmﬁg'ﬁhﬁr@‘was'a eorreaponding iﬁé@@ﬁ@@ in
ﬁ&@vﬂﬁ%f@ﬁa&ue@aﬁgﬁﬁ‘@f'ﬁhé Jniee; resulting in greater
infection by the red rob ga@h&gﬂmw :

Hodulger end Hall €1951) %%@@i&@ %ha relation of
pigmentotion ond fyae amﬁﬁ@ a2eld conbent vith the vesistance
of wabermelon to %ﬁﬁjigﬁﬁj?;;;j<f5§ﬁ?333;ﬁf Thﬁy observed
%&a@ the lesiops resulbing from iﬁf@eﬁi@a were toncentrated
primorily oh t&a darliegraech 9%@1@@& e@ﬁ that %ﬁa upper eell
iﬁ?&rg of the ﬁarkmgy@@ﬁ siripes a@atﬂimgﬁ mﬁaﬁ ﬂig&e&

guaatiﬁi@s ‘of eitrulline and glytemine thaﬁ ‘the c@?rcay@@@éag

‘tlzsues of the lightegreen stri%§¢



?@m&&g‘@ﬁ&'ﬂra 1&@& {lﬁﬁﬁ}g h@fﬁﬁﬁg on the resisﬁaﬁae
of seseme varietics snd the g&@ﬁ@ga@éﬂﬁﬁy @ﬁl

,ﬁ:e»« & Rane

Gk coneluded that vayﬂﬁ%al r@ﬁ@ﬁi@m ﬁa@%@ﬁ&d on

differcncee in the concemtraticn of certsin smino scids and
in the ratio of reducing sugers to those amiﬁ@,éeiﬁsa

i

'gaﬁﬁva'af‘éi@@&ﬁ%,yasiﬁtaaeea L

‘ - Brown §$@3%§ divided r@ai@%@ﬁ@ﬁ into §1§ ﬁa@ﬁ@ﬁi@a&

resintence ong {2) Chemicsl ?&@&g%@ﬁe@g tha 1&%%@?‘%@&&&

divided into four groups %wﬁﬁlyg a) aﬁiﬁiﬁy (b) prescnce

@E @@?Qﬁ&ﬁ %ubﬁﬁaﬁeﬁﬁ 1i&» gomsy @a%@rg, @&naiaa, odlz,

@hs& fe) ensymes ﬁﬁ@.éﬁé &a&r&ﬁi@n of S@mﬁ a@ﬁi@& prineiple,
Edgerton é&@ﬁ&; reeognised tw@ &yyeg mf resistance

n

ved rot 4u saaara&&& ia) m@r@aa&agi@al and {ii} @hg&i@l@w ,

.gi@&%e

: © By ¢ ﬁﬁ%@h@%ﬁ@&@ﬁ&“ is m@a@% %%e gr&aaﬂ@@ @f atructure
oy nodifications @f the @&@@% gh&@ﬁ ma@h@ﬁiaaliy ﬁ?@?&ﬂﬁ the
mnqw@a@@ of the psbhogen @r ﬂiﬁé@? &@3$§¥@aﬁ.%ﬁt@ugh the
vaxiﬁma @&3@&@&» i?‘“p%ﬁsi@ﬁ@gieal“ is meﬁmz gh@ eaﬁn%@r«
&@tsﬁg resébions of the yrmﬁagiaﬁm itaeif @@ %ﬁﬁ myaalﬁum and
spores of &ﬁ@-paté@gan, ‘ o '

Accoriding to Edgerton !1@&53 :& 1@@&% Lwo %?pas @f

stra@%ﬁw@ ﬁﬂﬁif&ﬁ@%¢@m$ nPe lﬁﬁ@&ﬁeﬁ ﬁﬁ %ﬁ@ @@r@ﬁsl&giﬂaﬂ

- reslstences the m@ﬁifiaﬁtiﬁﬁﬁ of the @r@t@@%ﬂ@a elements

snd the prescnge or ebgence of @ﬁﬁ&?ﬁeﬁﬁﬁﬂﬁ in ﬁhw duets of
%ﬁ@_%@sﬁmiﬁf bundles s ?&r&@tﬁ@@ ﬁiﬁf@@@é iﬂ regord to such
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%ara@%afﬁﬁtiﬁs a8 %mi@k&@ag @x %h@ epidermls anﬁ ﬁﬂﬁi@lﬁ,
@%iékﬁ@@ﬁ @f rim%, thﬁﬁﬁn@s& @f %na bﬂﬁﬁi@~$§$@ﬁﬁ; ﬁ&ie&ﬁ@%%
| %ﬁa@ on the @%ﬁlﬁ@ a&ﬁ %ﬁ@ _
= ?ala%iW@ @hﬁﬁﬁ%ﬁ@a of f@b@@ﬁa&@ukgr buﬁ@l@g in %ﬁ@ &%&i&ﬁ

@xﬁ ingon &ﬁ@ &ﬁg@rﬁ@a %3%3?) f@@@r&@é that ﬁhe
:ﬁﬁﬁﬁeﬁ aﬁ Ee

@f %h@ &e&&&@ %f@@@ﬁ%iﬁg E?*

ik ﬁ@ﬁl@ @r&?@l %hr@@g& t@t §ibravasaular

@am@l&a ﬁf &agswﬁ&ﬁ@ anﬁ @ué& y&%&aﬁ@ @f@%@&l@ oeourred
when ﬁa%e@%alka haaaﬁ@ i&f@@%@ﬂ ab ?1@&@&@31 @h@%ﬁﬁ@%i@ﬁ@
suel as crosseuvalls iﬁ %@a ﬁaﬁﬁa @£ E&bwﬂwaﬁmulay @&Fﬁi@% |
%ﬁﬁﬁ@fﬁ& ar @raﬁ&&%ﬁ@ @ﬁ% %i%?&%z@ﬁ of ﬁﬁﬁiﬁ&& from i&%@?ﬁ‘t@
to iﬁt%fﬁ@ﬁ@ and mig&% r@%arﬁ th@ %@ﬁgiﬁuﬁé&ﬁz %??@&é af |
Niﬁfﬁﬁﬁiﬂﬁﬁ | | '
Vafma @ﬁﬁ %ia&al {
%%ﬁ&ﬁﬁ#&ﬂg vessels by @&meiag za% cubeas
wﬁ%% 3@&?@% @E%@@ﬁeﬁg in di&aﬁa “Zﬁ@iﬁwﬁnk“ @»&&ti@a anﬁ
Aailawzng t%@ zﬁk %m ageend %ﬁ?&ﬁg& %h@ vaﬁﬁﬁl%r gy&%&m by

1&*@} &%ﬁﬁﬁaﬁ tﬁ@ e&%@ﬁm&iﬁy @f N
adie aﬁ fresh @%ﬁ?%

%r&ﬁﬁ@i@aﬁ&@n @ﬁ@@q %ﬁ@y ﬁb@@?@@@ that in ﬁh@ ?@%&%%&ﬁ%
groups é@@a 393 and ﬁgég“““*; :7W Lol gya) the @@f@@ﬁ%ﬁm@ of
@@ﬂﬁiﬁﬁ%ﬂ& ?ﬂgﬁ@lﬁ wan zawex @baﬁ that in the sm&aeg@ibk@
'gvamgﬁ (C@u 3&3 @ﬂ@ @@; 31@}@ ?h@g aid @aﬁ fiaﬁ & siﬁgla
yvﬁﬁﬁﬁi eﬁnﬁinmﬁa@ in %h@ @@ﬁa @f %;giiu:;; 3@ﬁﬁ§ﬁ¢w;ﬁ
_%ﬁiﬁh iz kﬁ@ﬁﬁ %@ %@ %&gﬁ&y vwﬁi&ﬁa&& to ped ?@ﬁ é&ﬁ@a@@.

‘ﬁiwaré (%@ﬁ7, amgmhl&gh@él s%aﬁ%aﬁ @h@ @@??ﬁi&%iﬂﬁ @eﬁw@@a

TN

'%ﬁa nmm@&y @ﬁ @@ﬂtﬁﬁa@&s @@ﬁﬁﬁﬁﬁiﬁ& vessels in %ﬁg&?@%ﬂ@
v&@iaﬁﬁa& and %ﬁ@rﬁ@gyee aﬁ,r%siﬁemmegvta red rob by drawing
Indloednk solution through cutecenes by means of suctlon puup



pid corroborabed the ah@vﬁaiﬁﬁﬁ&ngﬁﬁ
| Several workers heve reported that the siliea gontent
of the pleat eould be correleted with ﬁiﬁ@ﬁﬁ@%ﬁﬁﬁiﬁﬁéﬁéﬁﬁ
HMiyaki and Asehi (1922) reporbed that the sillica content
¢f the riee plant could be correlated with the f@gig%@a@a
to blast di&@aﬁe caused by Pirigudorie #;ﬁﬁ&%j Buguki
ilfﬁ;i stated thet y&gigﬁaa% varieties of rice had m@r@
mumber of silicated epldermal cells. Studies condieted by
Avyenthays ond Rongaswemi (1982) insicabed thel o correlation
exioted between the distpibution of siliea in the epldermal
ﬁﬁ@&ﬁ%ﬁ of rlee leaves and the degree of resistonce bo
blant dlsense. &ﬁa@%@@a@%yay and Chekraborthy (1857)
confirmed the findings of the sbove workers in the ¢ase of

Helminthosporiose of paddy. |

Fonneiya (1951), while studying the silica content
of Sorghum, ebserved that siliecs was deposited in mogt plant
parts and that the ﬁ&xim@&v@%aﬁﬁiﬁy of alliea securred in
the leafesheati, o

Ayren (1938) aﬁﬁ@%&@féga.giiiea»%@ﬁt@gt of sugarcane
lesfeshenths at Gifferent ages of the plant emd showed that
the silics content of the leafsgheaths §a$~maxiwam &m.Qé%_
months olé plantss, .

?ﬁ;@i@l@g&@a& f@%é%@@ﬁ@@ %o red rol according t@
:E@ggr%@a (1B58) 45 perbaps the most importent type ef
z@&é@ﬁaﬁﬁa éﬁ@ is not at present well ﬁm@eﬁﬁﬁ@xwf
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(1944) studled the hosts
perasife relationship in red vob of sugercones They eomeluded

Bdgerton and Carvajel

thet the resction of the protoplasw to the @ﬁvangiagvﬁyﬁ&lﬁﬁﬁ
involved mony complex bloleglesl and chemieal problems which
concerncd the guestion of resistance end susceptibility,

in advance of the ﬁn@a@iﬁg myeeliumy the ﬁ&*%@?&@@ﬁ @hﬁﬂ@%& _

" in evleur and o gusmy derkeved maberial cozed cut of the
.&&%xsﬁga@ £illed she interesllular spacess Tue zone in
&ﬁ%&h@@ of %h@-mygalimm»iﬁ waleh %ae @&&ﬁ?&@ oecurred;
boesme Ted because of She presence of & soluble dye which
wos sbsorbed by the cellewalls, Ihe
mycelium wes etoppeds oF abloost checked temporarily, ot
Ghe ?@& 2ones @ﬁé:aﬁﬁﬁ?él é&gﬁééaﬂﬁa ﬁf*a,wa?i@ﬁy'ﬁageﬁégﬁ
on the @m@i@ﬁﬁg of &@3@1@@&@&% @f the red zone sround the
ﬁﬁf@@%@ﬁ area., The ved mne is formed quickly in resistont
 varieties and move slowly in suscepbible verdetics.

growth of the savencing

Chemical mature of digoase vesistences

A g@@@ ﬂﬁ&i ﬁﬁ &i%awaﬁaw& iz aveilable on the chemical

%}iﬁb@k‘i&amﬁ&z

.ﬁﬁﬂﬁxﬁ of diseanse %@gi“ﬁﬁﬁﬂﬁ iﬁ @E@ﬁ?gm ook 3*
£1931) found @&%3@ in which disesse rest istonee wog apprently
correloted with the rate of tannin f@xmat@@n 3& the host
cells, Cook and wilson (1916) working with membarﬁ of the

| ﬁﬁﬁ&&‘?%#ﬁigggaiﬁ eulture medin fﬂ&ﬁﬁ that in maa% gagses
growth was reterded by 048 per coat of tenain, They cleimed
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thoty, in generaly tennin ishibited fungal growth and thet
ﬁ&%~%&§ﬁiﬁ content of %hé cells wes one factor in the
resiotance of cerSsin plants %o the sttack by fuhgal
peresites. |
?héﬂ@li@ compounds; @iﬁ&@ﬁj@?@%@ﬁ%u&ﬁ the healthy

 tissues ovr proguced 58 a result of infection By a paresite

| neve boen ?@p@fﬁ%@ to be 3&F@rﬁaat in ﬁa%&mmiﬁ&mg ﬁ&s@aﬁa
xa&ia@aﬁe& in aawﬁa&a giaﬂﬁﬂe
| ﬁawt@m and ﬁ@ﬁﬁr&ﬂ% Ki@%@} @h&@rv@@ some relablon

b@&w@en %h% content of %ﬁ%ﬁ@lﬁﬁ sa& ﬁaﬁs@s in wheat variet i@ﬁ
and, rust ?@ﬂ%ﬁ%@ﬁ@bﬂ £h9y<&agga%%&ﬁ that rust r&g&sﬁa&@&
in wheot might be dne to the libervation of phenols in the
host cells upon @ﬂﬁrmﬁe@ of the f&agﬁa& ﬁéﬁk &k als €1929)
end Link end Wolkew (1933) showed that the @ﬁ&ﬁ? seales

to smudge dlsesge

of coloured onions w&ia& are resistont
&ﬁﬁﬁ&iﬁaﬁ yaﬁarwaﬁia%zm §h&ﬁ ils 1&%@ yr@t@caﬁeehﬁim acld
and @aﬁ&e@@i wﬁiah were %@%&a t@ ta@ spores @f the smudge
| funges, ?U?ﬁ#fﬁﬂfgiﬁfm :ﬁg;;A%.@n ﬁﬁf@@%@i@va éﬁgﬁﬁﬁ
| reﬁﬁyﬁaﬁ thet the @m&la%@@ @f wheat varieties highly

1?@@35%&%% to l@ﬁf %uatvwag »ﬁ%@ﬁaﬁ@r&@eé.ay g high ¢ofie
’ﬁﬁﬁﬁraﬁi@&;ﬁfbﬁhﬁéﬁliﬁﬁuﬁﬁ.%&@bgfﬁﬁﬁﬁgﬁﬁﬁﬁﬁiﬁ‘&@iﬁ‘%ﬁﬁﬁf
while the sap of susceptible verieties was poor or eatirely
”ﬁ@vaiﬁ of those substances, | |

Abbott (1988) concucted preliminsry &x@@yim@nzg to
study the phenolie a@m@@unﬁs in the intorandes of sugereane
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varieties resistent and susceptible to red rot disesse and
aboerved Shat registont varfeties centained signilicantly
highes @ﬂ&ﬁ@&%&@ﬁfaﬁvge;ﬁﬁiia«gewp@aﬁéﬂ.%han She ﬁ@é@@@k&&i&
oneg. Paysiclogical investigatilons conducted by Evens |
{1941} indicabed that the resction of sugeresne to the .
invagion @g h;:;g%;;s;g:i« Lodost

g wes ogsociated with

| the ﬁ%ﬁ&ﬁ% iﬁ %&@ fmr&ar a% @a w#%$w¢§§&§&&,@f the Syrozine
| &rﬁ Gone by aufyenay (19482) showed %ha& ﬁ@m@@aaﬁg
"zika @@&&ﬁ@x&a ﬁ%iﬁami& Bg) @%ﬁ@?&@ﬁ%@ﬁ to the vesislance
| ‘a& ﬁﬁg&?ﬁ@ﬁﬁ to @@@ vot diseoses At the morging of Fed rob
| iﬁﬁi@ﬁﬁ iﬁ %&@ ﬁ@ﬁ&l r&g Qﬁ@ graﬁﬁﬁr‘am@@mﬁ of pyrddosin
“%as @?@@@ﬁ% %haa ia @h& ﬁ@althy maﬁal g@rgiaﬂga
?ar%ﬁ@a@waﬁhy and ?ié@&@@&yaﬁhy (1@5@) while aﬁmﬁgiﬁg

%&@ %ﬁﬂﬁﬁiiﬂ »@ﬂﬁ@ﬂt of s&g@re&n& and ig;;ﬁ;i;;i

"@@sﬁweﬁ higher phenslic eontent 3n the Juless of :

. gpontignenn and Go. 285 than that in oy 481, Cos 467,

G@a az@@ @ﬁ@ﬁ Tﬁ&y a@gge%%@@ thot ta@ higher phensliec
eontent iﬁ @ﬁngfgﬁf@f; and Coo 286 @ig&% B @f ﬁﬁaai@&
ghy&i&i&gi&ai S&@%&f&@&ﬂg@ an the aar@y @ﬁﬁ @i@%&ﬁ% resiotant

cha?@@%@? of those ?ﬁ?ﬁ@@iﬁ%e

 Jounson end Schasl (1652) iaentified ehiorogente
acid iﬁ §$tﬁt@ %uw@r §%e1$¢ @ggy @%a&??@ﬁ hﬁgﬁer goncentras
tion of this @h@ﬁ@&.ig @@%&%& vwwﬁat&aﬂ wa@lﬁtaﬁﬁ to scab

disease, coused vy Qﬁﬁjﬁﬁﬁffﬂy;“¢Q{ e o ﬁh@ﬂ in sﬁa@@ﬁﬁiha@

£ R
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6nes and suggested a correlation between the chlorogenic agid
content of potato peel and resistance to scab disesses A&n |
highly resistant variety contained 77 wmilligrams of ehlorOgenie
acid per 100 grems of peelings, while a ‘susceptible variety
gontained only 40 mg,/100 gﬁ. of the same tissue. ,séhaél gt al.
(1953) applied the ferric ch%?ide test for detaetiﬁé*aﬁtho~
dihydroxy phenols in potato tubers and noted that resistant
varigtles showed the presence of highsr amount of;éﬁlcrpgeﬁic
acid than the susceptible ones, as indicated by théﬂiﬁfénsity
of green_éqlour which varied with the degree of raéiéﬁéneé; |
By applying zaper eent agueous ferrié chi%ide overtéhs _
freshly cut surface of a tuber and noting the produetien of
gre@n eolour, they ohserved that in resistant varlaties tha
colour reaction vas greatest near the surface and thak in
some highly resistant varleties the chlorogenic aeideas |
present throughout the tuher but with the greatest coneentra«
tion oecurring in the cells directly under the corky ccvering.
Also they noted a tendency far chlorogenic a¢id %o becem@
coneentrated around sesb pustules, lenticels and injuries
on a susceptible variety. | |

Melean gf al. (1956) observed highly significant’
correlation betwesn the cortical reaction of pctatp_vérieties
to ferric chloride test and the r@sistanca to wilt,diséaés
caused by Egggggé;ligg alboratrum. Lee andiLe Tournsau (1958)
reported that the roots of potaﬁo varieties re31stant to

Verticillium wilt contained more chlorogenic aeid than
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susceptible varieties. They'ohservea that the 1aava$ contained
mora chlarog@nie acid than the roots and stei. ig‘ygggg
»axperim@nts conduet@d by tham showed that chlorOganle acid'

- was metaboliged by Eerticill gg glbo=atrug in liquld mediao
_Penlcylinder agsays on solid m@dium shcwed that ehloroganie
'acid was more inhibitory to the organism in neutral ar

alkalina madia than in aeid media. Even at high ﬁ?$ larga '

| quantiti@s (500 = 1000 ppm.) of ehloregenic acid Wer
‘fer inhibitiun of the fungus.\

egassafy

i MeLean gg a1¢ (1961) studied ths Dhanolie aoncentra»
tion in po%ato hy using ferric chloride as histochemical test

which 1ndicated that high concentrations of Orthodihyéroxy
phenols W@re present 1n the vaseular systema Goneentratiens
of 7500 to 109000 ppmgg mostly in the form ofwehlarogenie
Lacid, ware present in ﬁha root stela9 stem nede and vascular
system Qf,ypung wilt~:gsistant‘poxatp_plants, As tha plants
developad and matured the phenol concéntration decreasad more
Hrapidly in suseeptible variaties than in resistant ones’.

Kinkel (1963) dsmonstratad the assoeiation of
-chloroganlc acid with phy31010gieal necrosis in p@tatc tubers.
He develepad & histochemical test to detect the microscapic
naerotic areas in the tuber tissuas, by using nitrous acid
and potassium hydroxide reagentsa

Kue at al (1955) observed that patato slices respsnded
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substanee inhihiﬁory to the growth of thosa fungiav Later,
Kue g; g;. (1956) d@monstrated chlerogsnic and' cafzaic acids
as fungistatie agemts prodneed By pouatoas in respense to 4
| inoculatiom with He ggrbongg T \“ .-
| Kirkham (1954) found that infusXiom of waterw$@1ﬁh1e

phenolie substan@ea into varieties of apple normally susceptia
ble o scah diseasa eauged by Venturia 5g ggga;i 9 madﬁ th@

‘»variety resistant to that disease. ' gtudies eon&uatedrhy him
(1957) on the signifieance of phenolic m@tabolites :ﬁ@g;?

i.nutrltlom 0f Vegt gggguglig and Vegt ig Eirigg‘iﬁawgﬁ_
that qual%taﬁive and’ quanﬁitaﬁiVe variations in th@fpoly-‘

. ph@nolic m@tabclit@sg ineludiﬁg diff@r@ncas in their r@lative

,propsrtians in relation te niﬁrogenous and ethsr nutritional
‘ae%ors wara of potenﬁial sigaifieance in the deﬁermination
of pathegeni&ity and disaase rasi stan@a. Flood and Kirkham '
(1959) observed that the ﬂ@aeticn of Yaaturia species to
ph@aolle eompcunds in @ultﬁre me&ium could_ba ‘modified by
altatiﬁg the ecmpoéitioﬁ‘ofuﬁhé baéal‘médiuﬁfiﬁ x@éé@éﬁf%o
its nztrag@nous consﬁitu@mts@ Thé inhibitory effget af ‘
' phenoWie compounds eould b@ reduceé by inereasing the eoneen«
tration of nitrogen. Thay aoneludaﬁ that §he fungai r@amtioﬂ "
d@psnﬁad on a ‘dslicate balanca between ‘the concentration of
| phanulies and ﬁha amino acid nitrogeh. -

- Hulme and Ednay (1959) studied. th@ ph@nolie substaneas
in the psel of cax's orange pipin applas with raf@rence -8

stc@?age rot caused by Gloaosporlum p@rannans and noted that
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a parallelism exlsted between increased susceptibility ef the
fruits and decrease in chlorogenic acid cantsnt of the Vruit
paalp : | , . .
Kiraly amd Farkas (1962) noted that 1nfect10n of wheat
plants with stam rusﬁ was associated with a markad inercasa |
in the phanolie eoment of the disaased .,Leaves ancl in seme
|  rasis+art varieties the phencl aecumulation was detected @aven
‘hafore ‘any visible symptom appeared.v They rapmrt@d that the
1r@si$tamt @aacﬁlons ta stem rust in wheat plants W@re assoeia*
;ted with a eonsistently faster accumulation of phenelies an&
that the speed of phenol accumulatian eould he carrelated
with, the infection types A T
Echandi and Ferandez (1962) observ@d that coffee |
plants reszstant te eanker iﬂcit@d by eragogxst s wigggmﬁmg
contained mueh higher quantities ox chloragenia aeid than
’susceptible vari@tias and that th@ eoneantration of ehlorog@nie
acid in resistant varieties vag wall abova th@ amcunt requirea
to suppress tha spore germination of the pa*hogene They
:reporte& that resiatamt varieﬁies of . ccffee plants eontalned
upto 9000 ppm. of ehlorogeni@ acid in their hark tissues ‘and
| that tha young brandhes had higher chlovogenic aei& @ontent
than the older ones of the same speciess The‘y found that
the garminaticn of tha endoeonidia af the fungus vas inhibitsd
at 625 ppm of ehlorogenie acide ’ | L
Ouinonas produced by the oxiéation of phanols have

be@n shown to contribute towards the disease resistanca in _
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>eérta1n plants. Thé enzymes responsible for the oxidation of
-phénols.are palyphenél oxidases of which two have be@n
separateds (1) tyrosinase, which oxidises bc%h mono = and
polyphenals and (2) 1ac@ase which axidises pelyphenols only
’(Coehran@g '1968), The browning and blackening of natatces,

appl@s and many other plant tissues have bhean shown to b@

the f@sult cf exidatlan of monchydric or polyhydri pnencls.'
Jchnson and Schaal (1.952) reportad that up‘ tiﬁ&u@

‘ i@m@diately_

'oxidised chlorog@nie seid to ‘the quinone, which mighﬁ'galtoxic

mjury tha enzyme ﬁyresinaw pragsent in potato tuh g1

to the pa%haganie erganism. The ratg of quin@ne fermati@n

varied wi%h ‘the chlareganie acid and tyrosine ecntant af the
1ﬁissu@s. Quinone formation in the srea whers ehlcragenie
;aeid was concentrated was also found to be greater. in potato
i?veriaties resistant to scsb disaaseﬁ Sehaal and Johnseﬁ “
;(1955) observed that upon autoxidati@n, phenolic ecmpounﬂs
like chlorogenic aeid, caffeic acid, cataechol and tatra»
hydroxybenzoin were @ffectiva in the inhihition of the growth
bies. The 1nhihiti@n increased with the

increase in pH9 which nrodua@d an increase in the rate of
autoxidations |
Uritani and Akazawa §1955) indicatad that the
'oxi&ativa product of ehlorOganic aclid mighﬁ aontribute to
the resistance of sweet pgtatees to the infection @yr,i
Gepatoeystif fimbpiata.
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e Tourneau et als (1957) noted that, in eulturé,
quinones were more inhibitory to the growth of Vegtigillium
§1b0~§tr - than phenols. - Lee and Le Tournsaw (1958) reported
that the pﬁ of the medinm ccntaingﬁichloroganie aei& b@eame
alkalxma as tha fungus grew and quincne was fOfmea, whieh
was detected by the starch-potassium lodide tast,,a,?”f'

L Kne and Maxem (1959) reporied that the inhibitlon of
' _;,um gggggg“m by ehlorogenic and eaffaic acids

. vas dapendant on’ the medium ‘and 4its pﬁ¢ Thay sugg@st@d that
ﬁth@ Lnnibition nght be &ue to the formation of hOﬁle paencls
and quin@ne amino aci& addlﬁion products and to the productlon

cof ph@nol oxidasesa
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T ALS AXD Mggﬁngs_

clate an 423 of 0011§totriehum gg;gg Want9
' ohtainad from thﬁ stoek cultur@ of the Schsm@ far Research

on Suga?eana Diseasasg Indzan Agrieultural Research ;msﬁituteg
New Delhi was use& in thﬁ present investigation, The eultur@3_
"4Was isalateﬂ in Januaryg 1 60 fram disaased canes of. vBriaty

F Gos. 366 @htaiﬁ@d frcm Lakhﬁmpur Kh@rig Uttar Pradéshs The

| gen@ral eultural charaeﬁers of the isolata are, 1ight calouﬁ@d9
"profusely sperulating wi%h the pradueticn of ahundan% pink
sperawmasses on oatﬂmealmagar madlum.~ The isolat@ hae been
prevad ta be highly virul@nt ln the nodal infeﬁtlen r@sts

@on&uctsﬁ in the Sugareane D153658550h@m39 l-thelo yu;_

The fclléwing si$ varie%ies1of sugéreanexgrowﬁfin,rh@
‘Mycology Division arsa, Indisn sgricultursl Resserch Institute,
were used: fer most. Qf the studiese Ca. 4459 Co. 3319 Cos 312,
o 1181, Cos 1070 and Co, 285, Of these, Co. 1070 end: Go. 285
have been proved to be moderately resistant to red r@t | |
infectian (Chona, 19549 1956)« For e@rtain sxparimentsg

only 4 va?iatias viz¢, CO» 4ﬂ5, Coe 331, 600 1070 and Co, 285
were vsed depending on the availability of the eane maﬁeria1¢

As and when more canes were ‘ngeded for exparimantati@n§ these

were brought fyom tha Agronomy Divisian Farm o? the Institute.



Medivms
- Oatmmealwagar medium having the following compos itionk

was usea fcr ‘the maintenance of eulturas throughsut the studys

Quaker oat ﬁ&ﬂ@a@nuaegmw@@@ém.nn 40 gm,

Agﬁf agar ., aeswo:aeoi&aaaoua»‘oa‘a@uaobbcb .90 gm. -
rwx.ﬂ,"
DiStlll@d Watarg '{70 make upnnaun.wu 1000 &=

‘ ‘Ten to fifteen days old cultures were used fer
inoculaﬁion and other studies. The fungus was fwequently‘
subeultared at regular int@rVals, so that young active cultures
ware available for @xoerimsntationg Singlemsp@re,isalations
were repsatad at 56 m@nthsl interval fer‘maintaimiﬁgkﬁha‘
purity of the isolate, ' The fungus was passed through the
natural host, once in 10-12 months end reisolated, in order
to ensure its virulenee.. | : |

' Spore suspension for inoculating the canes was praepared
in sterilized water, from 2 weeks old cultures of tha funguss
Spores from 1é2'Eetri¢dishes'(dapénding‘bn the ihténsiﬁygef

spérﬁlatian) were used for avery 100 ml, of sterile waters

i

. Mﬁiﬂgﬂmmﬁmim@:f;gflg.g
sfamding canes were inoculated by pouring 162 mle

of the spore suspension into the cavity between the leafe,
sheath and stalk, by means of a sterile pipetta. Qniy the
noda supporting thae 8th leaf«shaath from $op Was inoeulated

in each cane, since this 1aaf-shsath'was gsnerally gween at

I,
o

. 1,\:‘
/ Vi
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the time ef 1nocu1aﬁloﬂ. It wés necessary tb géntly pull
‘the 1eafwsheath away from the stalk in order %o facllwtata

tha ent?y of ths spare suspension and 1ts reachlng the nodal

f‘aegiong

.............

, | Spores fram 10=15 days old cultures were auspended .
,_in sterila dzstillad uater and filtared through.muslln cloth

Jz in arder to f%move the 1&?5@? mycelial fragmentsg Tha f? "
suspengion Waq then eentrifuge& at 2000 rpma fom 20 minuﬁas
~and the supernatant was g@rad off. Standard spcre susgaﬂsicns ’
’iwere prepared in angreximatgly 5 mly of gach of- ehe resnactiva

. substfates Gu test solutions, having a cencantratloﬂ 0f 1520
 _speres per microsqppigﬁf%elﬁiupda:\the.lowlgawer.qi~§h§-micro-_
scopas ,By‘méans afmaﬂstaﬁila piﬁ@tt@g 2 drops af;ﬁheiéﬁawe
,'suspen31ow were. place& an ¢lean, dry glass slides wﬁiéh'ﬁere‘_
'place& in Petriadishes lined uith moist xilter pa?ar and 5
anubated at 25&27 C for 16 haurs, Femr replicatas,wera takan
for each treatment. and garmination counts were taxem b;
examination of & ~mieroscopic flelds fram each replicata and

the average ealculated;  She_erite?ion used for re»ogdi@g-;

~ germanstion waS“thé emerganca}of the germ tube to a léﬁéiﬁ
‘gxceading the,wiathtﬁf‘ﬁhe spores Other characters 1like the
t&pe of germﬁtuﬁefaﬁdtépéressafia férmatipn’wsre also -

*tgegbﬁéad.




26

betwaen the leaf-sheath and stalk 6f'sugafean63 was e¢ollected
from 20 canes,; growing in the fl@ldg at randomg by means of a
thin pipette and stored in the freezxng chamber of a

refrigarator.

Samples of th@ materials to be analysed were spotte&

'4 em. apart on the starting iline drawn 3 -cme from oner31de

of Whatman No. 1 filter paper sheet. Theppaper was then
placed in the developing solvent, bﬁtanolqécstic acid = water
(431¢1), in the chromatographic chamber. Aftéf{allawing the
solvent to ascend for 18 hours the paper was takenﬁéutg'air_
dried for 6 hours and then sprayed with the respeetive
reagents mentioned balow:

For the detection of aminO\écids,ltha ehromatogram
was sprayed with O.1 per cent ninhydrin.iﬂ'n7~butanol and |
heated at 90°C for 30 minutes in an electric oven (Block gt gle
1958), For the d@teetion of sugars, the chromatcgram was
sprayed with phlcroglualnol solutien preparad by mixing 25 mle
of glacial acetic acid, l m1. of concentrated hydrochloric
acld and 245 ml. of 5 per cent solution of phloroglgeinel in
Aathanol (Borénfreund and_DiSQh@g’1957)a After sprayihg with
the reagent, the paper was dried at room temperature and then
placed for 2 minutes in an electric oven sdjusted at 90%C.

In the ease»ofpngénel datection; the chromatogram was spfayad
gither with 2 par'cent_athanolic;solﬁtion of ferriec ehlcri&e
(svendson, 1951) or 1 per cent sodium nitrite dissolved in



10 per cent acetle acid an&@h@n with N sodium hydroxide
solution and air dried (Roberts and Wood, 1953)e

‘Théiouter seales from 20 lateral aye-buds from the
 middle portion of the camgs of each variety were carefully
removed by means of a pair of forceps and placed in a test

f tuhé# These were then macerated by the Schultz's metheﬁ as
raport@d by Adyanthaya and Rangaswami (1952). Concentrataﬁ-
nitric ac! id was pouraéd imto the tast tuhe to cover th@ ‘bud
scales and a few crystals of potassium ch_orate ware addedg

Ths mixtura wWas then gantly heated until bubbles were @volve&
and the reagants reactad to make the material whit@. Ths
contents of the tube wer@ then poured 1ntc a dish of eold

water and therougnly WEShed- The peels were selected and
stained with 0.5 per cent safranina Counts‘of tﬁe siiiéaﬁed
cells were made un&er the high power of the micraseape.: Twenty
mieros@apie fields were. counted for aach variety - and the averags

number of silicated epidermal cells per unit area was calculateds

i;.Lashemt_,~“;&;;ggﬁ;,,@L;:¢;Arp;.aﬁ;yz;;h;“n;"w

x"_ After hringing th@ sugarean@ plants from the field,
their top portions ecnsisting of few imternodes with i‘oliaga -
waere cut under water so %hét transpiﬁatieﬁ"aurrent was not
brokens Thecuteends wers then immersed in dilute In&iaﬁink
solution ( 1 pert India-ink and 3 parts water). Care was
taken to see that the level of the ink solution after dipping
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the canes did not reach the noqubbve the cut-end. After
keeping in the iﬁk*éolution for 24 hours at room.temperaturey
the canes were ramoved and the basal % eite p@rti@n of the
leaf-sheath above tha euxnend which was dipp@& in the ink
solution was cut out by means of a sharp knifeq' This was
,vthan examined under a dissecﬁing mieroscane. The total number
: “of vascu»ar bundles and the ones shawzng the presene@ of th@ |
ink were counted. Th@ ‘bercentage of 1nk»shawing vascular | “
. fhmdn1es in the lsaf~shaaths of aach varieﬁy was then ealeulated,
’1§by ‘examining the leafwsheath spread outg under the aissecting

P mieroscopeg

.3Ph@nol extggcgiog
L  . The tissue of tha 8th node from top (fram % cma. below
' the point of attachmant of the leaf=shaath upto the growth .
‘ring)g the leaf~sheath attached tc the 8th node (10 ems portian o
‘ :frum tha base) and the internode batween th@ 8th and 2th node
‘(4 CMe porti@n from the middle) of 56 canes selected at
random from each varlety in the month of August were
,separately_eut into small pleces by means of a sharp knife.
Ten gram Samples-bf the cut=pieces from each lot were then
waighaed out and immediately placed, separately, in 100 ml.
Erdenmeyer flasks; aach containing 860 ml. of 95 per cent
ethanol and boiled in a water bath for 35 minutes in order
to destroy thé\polyphenol oxidase amctivity. The samples ware
then cooled; the extract decanted into separate flasks and



29

thé plant meterial waé crushed well with pestle and mortar.

The crushed materia‘ﬁ was then: add@d to mc @x’ma@t and "she
:mixture allaWed to stand overnight after which it was filtar@d
.through‘Whaﬁman No. 42 filter papaf. The ?@Slﬂ&@ was ree
'_extraeted %wie@ with 25 ml. of 80 pér cent’ ethanolg each tima
1,allowing it ta stan& fer 3 hours ‘after the addition of @thanol.
J‘Eha filtratas fr@m th@ respactive tissues of each varlety ”
.- were comhiﬁad and th@ voluma made upto LOO mla wmth 50 per

i eant ethanol.” The @xtracts were st@red i a refrig@rator fcw

. furﬁher experimants.

' The phenol content of differant vari@ti@s of sugaream@ o
v:was @sﬁimaﬁad in chloroganie aeid aquivlents hy tha eelori«
"metrie method hy_adopting thevﬁegpfparJVersatz test‘desgribed'
,by Reeve §195l)¢ _ L : , :
_ j To 10 mls of tha alcohol aztraet was added ﬁo ml.@f
‘distilled water to form a five-fold dilution. To 5 ml. of
this were added 1 ml. of 10 per cent freshly prepared. saﬂlum
nitritey 1 mla af 20 per cent ureaa 1 ml. of 30 per cent aeetic
aeclid and after 3 minuﬁaa 2 ml, of 2 N sodium hydrozidea The
. optieal density of the salutien was then measured in a
‘” Lumetron ‘¢olorimeter (model No. 401 a) using a blue 420 n
 fi}ter‘ The cancent?ation of phenols in the soluﬁlon was read
idi?éetly from a standard curve constructed by using the optieal -
, densitias<bf’diff§rant Qoncentfaticns.af pure chlorogenic acild

lkﬁ"tféated with the above reagents in the same proceduras The
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¢oncentration of phencls in mg./lOO gule of the tissus was

then aalculatad._

Ez$2ﬁ$§lg.;,__ o _gclds from, jons of
The 8th nade from top of 5 canes in eaeh veriety

(from % ems below the point of attachment of the lsaf<sheath
fupto the growth ring) selscted at randemg in the month of
“_5Augustg were eut into small piecas and 10 gram samples from
'“!each 1ot were useé f@r the extrae%ion of amino acidsa Th@
_1]»nrecedur@ adapﬁ@dwas assentially the same as that alraa&y | _f
‘;%;d@seribad f@f phenol @xtraetion, axcept that mnly ?0 par cant o
- ethanol was ased in thi@ case and %he tissues wer@ b@ile& in

 13 Waﬁer hath for ona hour for %he first axtraetlon and 30

__1minutes for eaeh subsaquant axtractione A 1ong @ondansor tube 33a
" wes fitted at themouth of tha flask in order to avold the

‘loss of alcohol during bcilin The axtracts of each variety
were combin@d an& the voluma mada upto 100 ml. with 50 per cent
ethancls ‘These were th@n storea 1n a refrig@ra%cr for further |

. axperiments.

‘Freavamino aclids ware determined in glycime equivalentsg
by thdeolorimetric method deseribed by Wigging and Williams
(1955) | |

Beazgnlst

%l) ‘;At.!fiu*molut;plzw Ninhydrin 1.0 gma aissolvea

s

in 100 mi,. of isop?apyl alcohols Ths solutian was

star@drin a‘brown‘glass bottle.

« S
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(11) Agefate buffers- Sodium hydroxide 40 gm. and
glacial acetic acid 100 ml. dissolved separately
in distilled water, then mixed together smnd volume

made upto one litre.

(1ii) pgugous isopropyl alooholse Equal volumes of

isopropyl alechol and distilled water.

(iv) Clerifving mixtures- Bentonite clay 15 gm.y
kaolin 20 gm, aﬁd'acid washad activated charcoal
50 gm., suspended in one 1itre of dlstilled water,

The'solqtion'for shalysis was prepared by mixing 20 ml,

of the aleohol eﬁtract with 6 ml, of clarifying solution and
‘diluting to 100 ml, with distilled water. It was then filtered
through Whatman NQQMQQ filter papef; whiéﬁvgave a colourless
filtrate repreéehtiﬁg a five-fold diluted extract.

The filtrate 10 ml., ninhydrin solution 2.6ml. and
acetate buffer 25 ml%; were pipetted into a 80 ml. graduated
flask which was then suspended in a bath of briskly boiling
water for 30 minutes. Two daterminaéions vere made for sach
sample simultanaouSqu‘ At the end of the heating period the
flasks were removed, cooled =% robm temperature and the
contents made upto 50 ml, with aqueous lsopropanol and
nixed well by shaking. The optical density of the solution

was measured in a Lumetron .colorimeter; using a 420 m u filter,
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The @enc@ntration of amino aclds in thae soluticn was read
directly from th@ standard curve constructed by using tha
optical aensities.ef~diffarantvqomcentraﬁmons»ef glyelns,
traated aecording to, the above procedurs. The eoncentration
of amino acids in mv./loe gm. of the nodal regien was then
ealculated. '

Any‘ethar technique ifiusad duri@g thé investigation

will ﬁaxéeserihe&;gnder the respective expsrimantal_gortione'



IV, BXPERINEHNTAL RESULTS

it bmz been conclusively proved thal considerable
amount of red rot infection tgkes place through the nodal
raéi@ﬂg ab the upper and middle portions of standing eunes
in the fleldy in the entire sbsence of basal infectisn or
borer holes (Choma end Padwisk, 1842}, The spores of
‘ : £ ;ﬁzifﬂv§?@ﬂﬁ¢&ﬁ on the leaf midrlb lesions

_get vashed down with dew or roin in the cevity forsed
betveoen the s¥elk end lesfegheath; thus y@ﬁ@héng-%h@'ﬁ@ﬁai
reglons and ceusing infeetlon. Nedal infection studies
econdueted by Chona (1880) rovesled that the percentage of
infection through the nodel region wes meximum wvhen the
plants were artif&@é@lly,ﬁn@@mlaﬁeﬁ in the month of August.
The stondisg esnes @ﬁ.%-v@?ﬁ@%a@g of sugarcene were inoculas
ged ot the nodal region in the month of August, &8 described
in "Materisls and Methods®, - In tho case of eontrols, omly
2 mly of sterile water was poured inte the cavity of the
leafeshenth. The plents were irrigated liberally after
inoculation, Fimal observabions veve teken in the wonth
of October (about 2 months after inoculation), The csnes
were expmined for red é@t infection by g@ﬁ%&y seraping the
rind of the inoculated nodes end alse by @@iﬁk% ng open
the canes. The resulbs obtained sre presentodsd Table L.

Pige 13 show red ot infectlen through the nodel reglons.



ii.

E’ig. 1, Red rot ini'eee;im at ﬁhe z&aﬁn& mgi@za @f augareana
: : éarigimting from the ma‘% pz*imﬁmim



Fig. 2.' Red rot infection originating from the leaf-scar
reglon (the point of attechment of the leafesheath
to the node) of sugarcane stalk.



Figs 3. Red rot infection originating from the leafegoar
region and spreading to the lateral bua tigaues,






TABLE I. Percentage of red rot infection through the
nodal regions of artificlelly inoculated
sugarcane varietiaa.

” 1 vﬁumberaf,f" Wow X
Cane E inoculated [ showing J # infection
variety - eancsw § infection |

Co. 446 50 30 6040
Go. 231 40 19 47.5
Co. 312 . 40 15 8745
€0,1181 40 16 40,0
C0,1070 40 9 2845
Co, 286 ﬁﬁg . 8 12,0

It would En obgserved from Table I that though the
 fangus could enter throng@ the nodal regions of all the
verieties tested, the percentage of infection varied
congiderably in different verieties, Variety Co. 445
developed the greatest amount of infection, while Co, 285
shoved the least infectlion indicating thet 1t offered
,greater resistsnce to nodal infection, Co, 1070 also showed
considerable amount of resistence to nodal infection., No
infection was observed in the controls, In most of the
cases, it was noticed that the infection originated at the
point of attachment of the leaf-sheath to the node, In
gome cases, however, the infection started from the root
 prirordia gﬁé in a few cases through the eye~buds,
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Isolsbion of Sollgtobrichuy falealum from the %@@@a of
‘@ggargﬂtﬁg headthy &@alks"af gugar@anes

The nodal tissues of apparently healdhy gtalas of

a&g&w&au& have %e@ﬁ shoun %o harbour the fungus, Lolletofriebum

jgatup, in a latent form. Sueh plants poss undetected at

the %im@ of selection of setts for %w&ﬁﬁiﬁg in the pucceeding
gesson. This helps in the perpetuation of the fungus end
aﬁ@#&%&a@ﬁ@a of the imceculum which mey iead to the ocubthreak
of ﬁﬁé-ﬁiﬁ@&%@iﬁ @ﬁ epiphytotic form under favourable
&ﬁ%&ﬁ@ﬁﬂeﬁtaﬁ congitions. The incipient ved rot infectlion
ot %&é‘a&ﬁa& regions was, therefore, studled by lsolating
the fungus from the nodes of apparently healthy sugavcane
plents in %h@‘mamﬁﬁg of September and Uecsuber. The nodes
ﬁfrﬁﬁ the lenfesgnr vegion upto the growth ring), from 1820
cones of each veriety,; selected at random, weré cut oub hg
,m@aﬁg of a sharp knife, affer e@yefally removing the leaf-
gheaths. @b@mﬁ 100320 nodes w@?a s&uaiaﬂ from eaeh variety.
Bach node wes cut inte 4 ploces, surface sterilized for 3«5
.m&mmtﬁs‘wi%& 121000 mereurie chloride solution, and then
washed with threc chenges of sterilized water and placed

41 sterile P@%&iﬁﬁigh@s e@&%@iﬁiag'éaﬁémaalnﬁgmr4m@@imma

© ALl the four pleceg f{rom one node were ploesd in one Petrie

© dishe The plates weve incubsted ot 25ag?ﬂa nnd sbzervations
" fop %na ﬁ?ﬁﬁﬁﬁeﬁ of the fungus vere made aftar GeB days.

TEE %ﬁ@ fangugs appear@é from one ov more picces of the node,
*v%ﬁ@ node was eonsidered to be infected. The vesults obtained

' ﬁf@ presented in Table iﬁa



%@Eﬂg IL, ?ﬁ?ﬁ@ﬂ%&g@ mf n@&es g&vi&g the fuangus,
S i‘ybr-, ﬁ“ n $aienbum from a@p@@@ﬁﬁlﬁ healthy

R S

 Came - gﬁare&nﬁ&g& @f ﬁ@d@a Jigmﬁiﬁg the f@ﬁgﬂﬁ

el [ soptemver [ Deaswber
Go. 468 4 s
©o, 881 - 60 8.0
Co, 812  6e6 S 12,0
ool 8.0 . 140
13@,1@?@ e R '3

it w@u&ﬂ b @bsa??@@ Erom @h& date in Table II theb
the fuﬁgua persisted in a latent form in the nodel reglens
-of appevently healthy @%@lﬁafaf sugercanes . Hovevery the |
pevcentage of nodes yielging the fungus on isclatien is mot
very high andar tﬂ@ gopditiong. af %ha experinont .

dgolation of
"@f g&gareaﬁaﬁ K

};35;fr@ﬁyﬁhemg@afggh@aﬁng

MR,

Eﬁ hm@ be@n r&;«r%@@ by Stelbk ang thlﬁ@ﬁ {1oB1)
“ "*@ first &@@@1&@@@ o6 the leafs

'shaaﬁh @ﬁﬁ iiﬁally ﬁnfégﬁﬁﬁ the aﬁ@al ﬁisﬁa@@ of gugereone.
ﬁﬁh ewﬁ@a% of natural infee%i@ﬁ @f the &%afwa&@&tha by the

| @@ﬂi@iﬁ washe@ éﬁw& fr@m @h@ leaf mi@@&b 1@@i@ﬂ@ wag studied
by 2$@la$iﬂg the fﬁngas ﬁﬁ the m@mﬁh of December. The 10%h, -
&lﬁﬁ ﬂnﬁ 1en 1&&&*&%@&&&5 (fxﬁm t@g) were w@&eetaﬂ from each
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cane, Four small pieces (sbout & cm. @qﬁag&é fyom the bottom

. 10 om. portion of eaéh leefeshesth were uged for $solation.

The leafeghesth bits were surface storilized for 2«3 wminutes
with 21:1000 merceurle chloride selution; woshed with three

» ﬁﬁaﬁg@é'@f gterile water and plated on cat-tiealeagar nedium,
ALL the 4 bits from @ﬁ@.&&&fﬁaheath were ﬁlﬁﬁéﬁ in one Petrie
digh, Obmervebicns vere Gaken after 7 deys® incubetion ab
Eﬁ@%ﬁgﬁg I ooe op mﬁw@'g&e@es!ffﬁﬁ;a 1§§3§Q%@aﬁh yielded
the fungus, the &ﬂ@fﬁgh@aﬁhhwaa Q@ﬁ&i@@?@@ to be infected,
The results obtsined sve presented in Teble 1L,

TABLE III, k@r@@ﬁ%%@@ of gdga?ﬁéﬁ@ loafesheoths yi@iﬁing
| - the fungas, Gellekekrichuy E@%&&%&m |

A } T Funbor oF §m3@, vieiding I Percentege ot
Cane | leaf-gheaths { the { legf-gheaths
?&?3@%? plm%ea - § . funeus § vielaing the
) NN REE i fungus

-5 g g Btk

e, 448 60 & 133
C Ce. 332 0 €0 o L6
Qo 312 - - 80 1L.6
0,118 60 1060
00,3070 - - - 60 83

o & o~

The é@%@ preseated in Teble III clearly indlente that
%&@_f@ﬁg@a dovelops on the Zeafwaﬁéaﬂha @ﬁ‘gwg@rc@aan Since
81l the tissues from the l@aﬂwsh@aﬁhs and 6ll the leafesheaths
v?%@m one giaa@ were net included @@ﬁ-%ﬁa ﬁ@@i@%&@ng the

. aeﬁ@&& p@ﬁﬁ@ﬂ%@ o of %mfeﬁtﬁaﬁ wa@ @%@%ah?g higher thon what



has been obtained, es similar infection mey possibly be
prosent in the other lcofesheaths of the plaut alsos

EBffeet of lsafesheath the gpore germination of

‘lﬁﬁa ewidates @w@m @if?@%@n% pland ggr@&ﬁura@ have
beeh r@p@r%@ﬁ to ﬁ%ﬁ%ﬁlﬂ%@ the spore 8@?&3@@% on of geveral
@@%&@gami@ w&erﬁargaai@mag thiz siding in the iﬁf@@%&@ﬁ af
%&@i% @@3@@@%&?& h@s% p&@ﬁ%gg( In e number of @aﬁ@% the
‘ @ﬁ&lﬁ%ﬁ @f‘éﬂ
'@@ ga@c@@&¢%iiﬁﬁy of ﬁﬁ@Iplﬁﬁ% to. %&@ ﬁﬁﬂ&ﬁiﬁg wioroprganism,

éﬁaﬁa @@@&ﬁ be %@?f@l&%@ﬂ wi%ﬁ %h@ recistance

%&J@&%ﬁ and Golmes €1§%@3 ﬁe&@ﬁa%ra@@% @h@ @?@3@@@@ af
verying *wwiit@ @f @aﬁ%@&y&r&@@@ im,%ﬁ@ 1@@£~$&@aﬁh waber

| af amg&raanég ﬁh@ effect @ﬁ legaf-sheath waﬁ@r geom Jifferent
'gag&@@mm@ varie%i@w on %ha spore germinabion @f e Loloatum

%ﬁ@g %ﬁ@f@f@?@g s%&&&aﬁ as per m&%&aé;@@%ﬁrihaé mmﬁa&
%ﬁaﬁewials and Mothodg", @%ﬁ@@@aﬁéffﬂ wwra %@K%ﬂ after 16
hours ! ineibation at @&ma?@mg The E@%ﬁi@& obtained ore
@r&%&@%&@ && Teble v,

I8 v&l& be u@ﬁ@r@@é ﬁﬁ@m %&bl@ & @%&% @m@ leafe
sheath weber fvom @%ff&?@ﬁ% SUgETCHnG ?@m&@%i@@ mawka@&y

&%imﬁia%@ﬁ the spere germination @ﬁ,gg g afam. Howeverw,
there vas no eppreciable é&f@e&%ﬁ@@ baﬁwééﬁf%%e 6 varieties
tested with regerd to the pevéentage of spore germinatiom.
s regerds the iﬁﬁgﬁh.@?’%&é g@?g tubesy 1t was noticed
that the gevm tubes produced in the 1&@?»@&@@%& w&@? yere
vﬁfﬁ lﬂng, ab@&% Saf %&m@g the lgﬁg%h of ﬁh@ 5%&?@, aﬁ&



24BLE I¥, Gpore gevmination of @%QQ«if‘
o in the leaf=gheath walbe
varieties

Cane

_ i -
@a@&@ty i

e —— .Eaﬁ;"@$%@@%n, N g m &@?@&m@@r

Co, 448 L B0 > P68
Coo 831 | - a2
Ge. . T8 L TEe8
cool8L W7 . 7048
ceje 0 e 782
| go. 288 o 666 7848

Contvol 886 L 26
@&é@%&l&@@ wa@&w) ‘ : B ' '

ﬁ&a@ u@@ﬂ% 28 pey @%ﬁ% of the g@rm tubes. pr&ﬁme@é &@@?@@@@rim

‘&% their ends. The g@xm “tubes produesd ﬁﬁ @iﬁﬁﬁl&@a wateyr

were small ané most of %h@m p@@ﬁa@@ﬁ &@E@%ﬁ&@ﬁiﬁa

'ag-%ﬁ% l@aﬁ&s&@&%&‘ﬁa&aﬁ sﬁimﬁl&%@ﬁx%he 8pore

Ladsniam, an &%t@m@y was made to deteet

the matrients gr@&&%ﬁ in the SERBS o ”waﬁ%y‘ﬁiﬁ of the
le@fa@heaﬁh wa%@? @%1&@@%&@ @w@m @@@ 331 was concentrated

to 2 mlsg approximately, @@@@;& stesmebath and @g@%@@ﬁ.@ﬁ

Whatman No. 13 £filter peper. %hag@@%aiaa of @ﬁ?@ﬁ&%@g@&?ﬁ%@
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snalyais have been given in Chapbew 3£§ﬂ on gpﬁaﬁﬁﬁg with
phlorogluginod ﬁ@lﬁ%i@n and dyying in the oveny two derk
brovn apa%g h@?iﬁg RE, ?&iﬁ@& 0,43 aﬁé 0e24 mppesved on the
papers Lhese R, values wore compered with the Rf, values
of different sugers ea%ﬁuiaﬁ@ﬁ from stenderd chromatograms
@?&@&?@ﬁ by uoing pure sugers and vere found to be sucroge
“ﬁnﬁ‘ia@vulasmg Pure suerese and laevuleose were alse spotted
on anether ﬂaﬁﬁ? akﬁﬁgwi@h the gaﬁgl@ end chromatogrom "

 prepareds in @vﬁ@? %@ eonfirm thelr presenge in the leafe

. sheath water (Fig. %3« )

_ On %ﬁra?ﬁng with ain@;&riﬁ %@1&$i@ﬁ and bBeating in
th@ aven for the @eﬁ@eﬁi@& of amine zelds; no gposs ﬁ@?@l@%@@
on the poper showing thereby that thfr@ w&s no aﬁiﬂa aedd

. .gv@@eﬁﬁ in tﬁa ZQ@EQQQ@aﬁh w&ﬁ@rb

\E&ﬁa%hw@fwsugar@&mﬁﬁvaxiﬁgiéég@<;,N_Twhwwwnwmwmmwwwww“u4;~
- ' Some iﬁ?aﬁﬁi&aﬁ@rs ﬁav$ wegar@aﬁ ﬁ@a@ the resistanes
| et $wga?¢aa@ ?a?i&ﬁ%@ﬁ @a&&ﬁ be e@xr&z&a@@ wﬁ*ﬁ the nunber
of conbinuous veseuley ﬁﬁﬁﬁl@ﬁ in the stallks the resictent
varieties g@m@rally hoving legser nusber @ﬁ e@aﬁi&ua&@
vaseuley bundles %&aﬁ the susceptible oness ﬁh@ percentage

ffi@f vaseuler %@ﬁﬁl@g @ﬁ@%iﬁa@ag frem ﬁh@ a@a&k %o the leafs

" gheath @f &&fxar%m% sgareone vgrieﬁies W&S studied with a
‘view to find out whether the number of continmous veseuler
‘pundies gouldd ﬁ@lééffﬁlﬁﬁﬁﬁjwiﬁﬁ the ?é$3é%an@a or susceps

“£3bildty to red rot &gﬁ@@%ﬁﬁ%‘%ﬁyﬁugh the nodal region. The



Fig, 4, Chrometogrem showing the presence of sucrose and
lagvulose in the leaf-sheath water collected fmm
sugarcane variaty Co. 331,
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method adopted for the study has been described in Chapter i11,
Ten to fifteen canes from each of the 6 varleties were used

_ for this study. The percentage of inkestsined vssculsr
bundles in the varieties studied is given in Table V.

TASLE V. Percentage of vascular bundles continuous fyrom
the stalk to the leaf~shesth of sugercane varieties.

' T Average number [
Cene { - , i Percentage of
variety Itotal vascu~ leontinuocus { continuous vescular

{lar bandles § vascular | bundles
- I bundles i

Co. 446 90 : 30 3343
Cos 331 95 33 34.7
Co. 312 88 32 3644
€o.1181 100 a8 38,0
€0.1070 78 27 34.6
Co. 285 76 26 34.2

It will be noticed from Table V that both the
resistant and susceptible varisties have more or less the
saEe percentage of vascular bundles continuous from the
stalk to the leaf-sheath and thet no correlation sxisted
between the percentage of the continuous vsscular bundles
and the resistance or susceptibility to nodal infection.



'ﬁ@a@as éf rice plentes resistent $o blost and blight
disecase na@é %a@ﬁ reported to possess move mumber of sllicae
ted epldermal eells than the suseceptible onés. The silicated
epidermal cells of the budescales of & different sugarcane
verieties vere studied in @rﬁaﬁ to find out whether there was
any difference in the muwber of siliceted. cells in the suse
@@@%ﬁ@i@a@ﬁﬁ"?@ﬁiﬁﬁ&ﬁﬁ ?@?ﬁ@ﬁi@&q Th@~@§§$@r@ai poelings
- of the bud ae@i@éyafﬁﬁw staining with safrenin were observed
| under éﬁ@ @i@?@ﬁﬁﬁ?&ﬁV‘@ﬁ@@;@ﬁ%?ﬁﬁﬁwﬁﬁliﬁﬁﬁﬁﬁ~@%ll@ took the
stain vhlle %ﬁ@‘ﬁii&@aﬂéﬁ golls remained slooy and unstained
{Pigs 5). The data are recorded in Table Vi. |

| TABLE Vie Average humber of silicated epiderual celis in the
bud seales of gugaresne verietles '

i@@ﬁ@ vari@%y'

Bilicated epidermal eells per
- microseople field

Coe 445
Co. 331
Coo 312
{5.,1181
09,3070 | o
o, 288 . ... %4

3 8RR Y

2
&




|
- Fige By %il&eateé &;}ic%armal cella in the bma sezle af
, aagax'cma vm&.@:@y Ce., 831» .
8= ﬁzliameﬁ axsmerw eellez. o

i
1,

}
|
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The results presented in Table VI clesrly show that
there 18 no correlation between the silicated eplcdermsl cells
of the btud scnles snd the resistance or susceptibility to the
 infection by C. falgstums since the averasé nusber of silica-
ted epldermal cells was'mare or less the seme in the six
varicties studled, which possess greatly different degree

of resistance to red rot,

| 'varmtics on_the spore | aemmazzmn atd growth of C. falcatums

The nodal extract was prepared in the foliowing
nainers

Twenty five grams of the nodel tissue from the
middle portions of 4 cene vaerieties, collected in the month
of Ssptender, were separately weighed, cut into gmall
‘@zaaas and ba&iaﬁ for one hour in 250 ml, of distilled water,
After cooling, the extracts were separately filtered through
mislin cloth and the volume made upto 260 ml. with distilled
water, Twenty wl, aliquots of the extracts were plpstted
into 100 ml, Pyrex flasks, which were then plugged with
cotton wool and sterilized in an sutoclave at 16 lb. pressure
for 20 minutes. These were uged for the following experiments:

{a) Spore garminatimx of C. falgatup in the nodel
thractss )

Standerd epore suspensiong of the fungus were
prepsred in the nodal extracts and the percentege of spore
germination was studied as described in Chapter III, -



Obgservations were taken afﬁa@-i@'&aﬁfﬁﬁ iﬁ@ﬁb&ﬁi@ﬁ ab
25s27°C and the results obtained sre preseabed in Table Vil.

| TABIE VIL. Spore @@rmiaﬁ%i@a of Lo £alestup in the nedal
@?ﬁr&@tg of sugercshe varieties

Coane i Per cent spore
variety »% g@?miﬁ&%iﬁﬁ

€a, 445

. ¢o. 881

- 60.d070
@@g &@5,

Centrol o
%ﬁisﬁiliﬁé wa%&r) ‘

A

It vould be notdced from the date ia fable VII thet
ﬁ&@?@ ﬁ@lgréﬁtﬁgalxy m@,@ﬁffﬁgeagﬁ;ig7%aa.§@?@$mﬁaga of gpore
. g&f@%@&%&@ﬂ;ﬁf the £uagasx$@‘the.ﬁgﬁ&1,ex%yagﬁﬁ‘af éiffer@nﬁ»
| @aﬂé varia%&és %@3@e&g‘ilﬁ wes noticed %ha% the perm tubes
@r@@@@@ﬁ in the ﬁ@@%l @x%ra@%@ w&?@ @Qmp@r@ﬁiwaig longer %han
Ev%ﬁ@a@.@&ﬁ@mawﬂ 2ﬂuﬁiﬁﬁi¥i%ﬁ waber. ﬁ?f@ﬁ?@rg most of the
géﬁ@ @ab@s‘gy@@aa@ﬁ i& dlstilled water hefl formed appregsoria
while only about 86 per gent of the germ tubes praduced in

the nodal. @x%ra@ta formed. appressoria ab their endge

Qbi @r@wﬁh @f gp gfﬁgui;a,in %ﬁ@ ﬁﬁﬁ@l @x%ra@&aa

Flasks a@nﬁaim&ng the nedal @xhwwﬁﬁg {29 mla

each) of the ¢ sugereane verieties were inotalated with &
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ataﬂ@arﬂ sSpoTe @ﬁ@@ﬁmaiﬁﬁ of ﬁh@ fungny €§aviag 2026 5@0?@&
per microscopic f&@i@ under %h@ Eﬁw §@w@?}g grapareé 1& -
a%ar&lﬁa@ﬁ waters Helf ﬁlm @ﬁ ﬁh@ spore g&wg@uai@ﬂ wag  ' ;
' gaara@ 1&%@ @a@h flask, by m@aus @f a @@awilw g&@e@t@« -
Three il&&k& for %&@h v@zi@@y were im&@ai&@s&. ?h@ f&a@k@
@@T@ &ﬁ@zb&%gﬁ at éﬁaﬁ? Ce ﬁf%@w e éaygﬂ @r@wﬁﬁ af %ﬁe
_fuagwﬂ, the myeelial m&t fr@f &a@h £lask was E@m&@&a and
3epar@%a1; masheﬁ w&%ﬁ @isﬁilz@é wa@@r @% pr@viaugly éri@ﬁ
Iaﬁﬁ w@igheﬁ wkgﬁman ﬁa. 4& filﬁér g&ﬁerﬁﬁ ﬁh@%@ wvere then
;ﬁri@@ in aﬁ oven @ﬁ§&@%@ﬁ az @@ < f@g'?ﬁ &3&?&3 ‘soaled 10

a ﬁaﬁﬁaﬁaf@r and w@igheﬁ i& @m aﬂa&g%&ga& @mi@m@@g, ﬁhe
;w@ig&% @f the §§lter ga@ar ‘wes s&bsﬁra@&@@ ia @a@h case

aﬂﬁ thﬁ a?@rﬂ&@ &ys&ii&l w&&gﬁﬁ ﬁ@r %ﬂr@@ §l@$ﬁa in @aﬂh
;Va?&@%y was . aaiealat&ﬁﬁ ﬁ@@ ?@@ultg a%@a£ﬂ@@ gw@ presen%@d
in Teble WALy, o oo o )

: "ia""':

*E;}?izié ﬁyaaxial weight ‘of Collet higm
 after 12 deys groven in, %ﬁ&.@@%&l @xtzaeﬁu
Caf s&gareaﬁ& var&a%&&& AR

ot 7."?‘,

o Geme e -‘wﬁggﬁ éz ay@@liam an gillﬁgw@w@
o ﬁawaﬁty o % ; éﬁfy weagh% b&gﬁ@é

**ﬁa;iS3x- *¥~{"%i;i“ S 08T
' :»Q@a E@& igg‘g
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The rogulis praaeﬁﬁ@ﬁviﬁ Teble VIII show ﬁh&ﬁ the
. growth of mycolium was elmoat the seme in the nodsl extracts
of all the 4 verietiese

e} ﬂm%&& @f Q,a &%@5 ‘

iﬁ:@h@i@@éél extract sgar!

~ Two_per cent sgor m@s pdded to the nodel aviracts
of the 4 ﬁaﬁﬁ vawie%i@ end mixaﬁ wgzl hy'bﬁi&inga Theze
wore %haﬂ g@avﬂﬁ into. @apa?@t@ 00 ml, fl@ﬁkﬁg sach having
20 @;a-@m,ﬁhavmaéﬁumﬁ: The £lasks Wﬁﬁa,@@uggea«waﬁ& dotton
w@@i &ﬁ@,sﬁ@rﬁliﬁaé at 1551%; @2@35&?@‘5&@ 20 minutes, Yhen
gﬁfflaimq%lg ‘cooled, the nodal extract agap fraﬁ eoch Tlosk
wag g@mw@ﬁ inte sepsrate; sﬁeril@ Petri-ééﬁh@s and siloved
G0 smiﬂ&ﬁfya &@ﬁ? pia%&& w&r@ poured for eﬁ@h vagiety., One
iﬁﬂpfal of & %ﬁaﬁd&ﬂi-gyﬁra s@s@ang%&n of the §mmg&a {ﬁﬁ?@ﬂg

@@»ﬁ% apoves per miaras@@pia fitlx=uﬂ£®r Iow power) was

pla&ea,ip the centre of the mediuwn in eugh Petriwdish, by
mesns af &-séeﬁiii%@ﬁwinaﬁﬁiaﬁimg‘}gé§g3 %ﬁﬁ'pggte& wore
ineuboted ab 25-97°C. . Obscrvations were teken of the end -
of 6 dayss Tue Ghemeter of ‘the colony wes measured cud the
ﬁﬁ@?&ﬁ@ of 4 plates in cach vari@%y vas ealﬁamaﬁaéa The
re@&i@g sbhtained are w&z&rﬁ@ﬁ ﬁn Toble IXs

ﬁ%ﬁ&ﬁ IXQ Growth of €. foloptup on the’ m@ﬁal @xﬁfaﬁ% agey
@f éag%?@an@ vari %ieaa T

R ¥ ;
O B i W
Co. 448 0 . 7as Hoderate
go. 882 77.8 .
6041070 B ¢ 2 .
L o, 388 - T8 s




o ger&i@&«i@m of &, ﬁ;@«ﬂﬁ;i
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it would be obgerved from Teble IY that there vas
no éaff@r@aﬁ@ in the g@aw%ﬁ of ﬁh@ifﬁﬁgm§'$ﬂ the nédal :
‘éﬁﬂf&@% agar of the & vari@%iﬂs @%@ﬁi@ﬁﬁ yith regerd to
the eolony éi%mg%@? o ay&w&l&@&%am fhe mycelium was flﬁf?y
and greyishethite imﬁeaaé&r in =21l the cagess

 gffoet af the 1@&@%@&@ frﬂm the nodal region of sugargens
_v&r&@% ies on @ha ap@r@ g@?miﬁa*1guud; 3 'Q.. Lie

_ The ﬁ@@@ﬁ fw@a @h@ miﬁﬁl@ §@yﬁi@m af 3 canes f@lu |
 pach varlety were a@mmmw cut fnto ﬁm siices in gm
-*m@ﬁﬁ@ 98! a@@%&mh@?ﬁ E&ve grew wmm@les w@§e~wéigh@§ f@g@
i58 ml.

‘i@f ﬁ&@%&i&aﬁ wa@@w Wore &ﬁﬁ@@ to each tube. ”ha tubes vere

-a&aﬁ lot and @1&@@% in;@e@@ym%@ $§%a@m@ﬁ,%uﬁﬁﬁ'xwr

t&@m @mr&&ﬁ and pla@@a %m the f?@%giﬁg chagber of &
”?@xr%@m?dﬁww for 48 h&argﬁ The lﬁﬁahatﬁg were ﬁagaraﬁely
£l% @r%é-%ﬁfwﬁgh musiin cloth ok tholr effect on spore

was studled os descplbed in

" Chapber 11L. @bﬁ%rvaﬁiaaw were balton efter 15 hours®

"ﬁmﬁaﬁw% ion @t Eﬁu%? &g aﬁ& results obteined ave presented.

©dn Teble X

X% will %& ﬁ@%iaeﬁ ff@m ?ab;@ ¥ %ﬁ&% %n@ s@@?@
 @9@&1&&%&@& of 2he fu@gu% was @oTe @w Eass o seme in the
ra@ﬁal iaaﬁﬁa@@& @f all %h@ & vmyiﬁtﬁ@e g&ﬁ@i@é@ Fhe %@mgﬁm
_@f germ %uhgg %?%ﬁ@@@ﬁ in the l@&@%&%@ﬁ @f all the ﬁaﬁi@%ﬁ@ﬁ
’W&ﬁ 1@&@@? thwn %hs% pr&du@@ﬁ in ﬁigﬁéllaﬁ u&ﬁ@?¢‘
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TAELE X. Spore germination of §s folgatum dn the nodal
leachates ﬁf sagar@aae varietiess

Cane £ F&r cenl spore
variety _%1 g@rﬁiﬂ&tﬁan
Co. 448 A 5@0@
¢s. 331 St BAeD
€0.1070 8L
’Q?@@Q : , g - Bhed
gontrold 3243
§§$a¢&1&¢ﬁ vater) | 3

Froe_smino aeld content of the nodsl rggiaﬂ of -gugereane
varietiess
ORI

in s numbew @i enges the swino acid content of
%@@ plant haes ﬁ@@ﬁ gorreldoted with the gusceptibllility @r
regislance te ga@as&ﬁig digeases. Sﬁ@@@@ﬁ&@l@ plants have
boon generelly veporbed to gontain more cmine nitrogen in
their tissues thon the reslstend oness

The free omino acld conbent in the modal reglon of
dugnresne verieties sugeeptible and moderately resistant
o ved rot infection through the nedael regien wes, therefore,
studied, The method adopted has beond described iu Chaplber
4211; The amino acld @@ﬂﬁ%ﬁ% of the nodel vegion was
coloulated in plyeins e@&ivaiam%g from the stendard ourve
(Fig. 6) propevred by using the optical @@gsi%iﬁﬁ”@f @ifferent
eoneentrations of glycine,. The results obbtained are glven
in %eble Xla . o7 T

) ‘u‘.://’f;




o
>

DENSITY

OPTICAL

STANDARD CURVE FOR THE DETERMINATION OF
FREE AMINO ACID CONTENT OF SUGARCANE

(IN GLYCINE EQUIVALENTS )

20 40 60 80 100 120
CONCENTRATION OF GLYCINE IN ppm
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TABLE Xl., Free snino acld content in the nodsl region of
sugarcane varieties
Cane i Free anino acld
varie i contente
Co. 445 - 21,50
ea, 831 20,28
Co, 1070 18,00

——

#In mg./100 gm. fresh welght.

"It vill be seen from Table XI that the emino scid
contentdy in the nodal régian‘of the red rot susceptidbie

sugaraaﬁa varieties are more than thaﬁ of the moderately
re&isiaa&‘anes. €ane veristy Co. 4485 waich is highly
susceptible to red rot infection hes the maximum smino
nitrogen 1# ﬂhé nodal region, while variety Co, 285 which
is comparstively resistant has the least, indieatiﬁz
thereby that the guantity of aminc nitrogen in the nodal
region can be correlated with the susceptibility or

resistance of & variety to nodsl infection, However, e

very large number of cone verieties of known resistance
ar susceptibility to red rot must be tested to draw e

general conclusion to establish such e@rrsiat&eng'
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@h?@&@ﬁ@g?aﬁﬁiﬁfﬁ@%@@%ﬁ@ﬁrﬁfs}h@ﬁ@i&vi& the modal vegion
Sugareane varietics rosistent to red rot disesse
have boen reported to contain more phenols then the suge

ceptible ones (Abbott, 1988 end Parthesevathy ond
Vija

xa&a@aﬁﬁyﬁ 1988). FPhnenols like chleoropenic acid,

caficlc %@3@9 gatochal and protocetechuic neld heve been
' shown to ﬁf?e? ?ﬁﬁ&wﬁmﬁﬁﬁ'@@ pawﬁgizie dizesses in certain
crop plants, #n sitevpt was, Uhereforey made to deteect the
‘phenols in sugeveane stelks, with a view §o study whether
they played eny role in offering resistence %o ?@ﬁ,yﬁﬁe.
Fifty ml, of the phenol oxtraets frow She nodal
region of 4 sugevesne varieties (Ce. 448, Co, 231, Co. 1070
and (0. 285) were concenirated to dryness, in separate
erucibles placed in anm oven aﬁﬂm&%aﬁ aﬁ‘@ﬁgﬁQ The Pegidue
'wéé redizsolved in 8 ml, of 70 per cent éﬁh&a@la gddod &9
| each aruéi@l@¢' The ﬂaﬁﬁl@@ vere taen spotbed on Whotinan
Fove 1 £ilter papeyr aﬁﬂ chromatograns prepaved ag @e&eriheﬁ
in Chepter IIl, Standsrd chromatograng, uging pure chloroe
genic acldy caffelc acld and catechol were also prepered im
the same procedure snd %heir #f, Values @@&@@3@%@&. After
allsving %ﬁ@ developing solvent to ascend for 18 hoursy
the papers were removed from the chomber and eivedried.
&&,@ﬁragimg with 2 per ceng e%hamali@ golution of ferric
chlovidey a dorkegreen coloured ﬁ@ﬁt heving the Bf, value
046 appeared on the pagérﬁ This eorresponded with pure



chlorsgenic mcld having the Rf, value 0,82, whieh was
caleulsted from the standard @hﬁ@&é@@gﬁam@ Bo é@@%
corresponding to ceffele nold ov eptechol vas obtulneds
Pure chlorogenic acid wes also eoschronatographed with
the semples in order to confirm its presence in the nedal
esxtracts (Fige 7)o The slight difference botuecn the RE,
values of pure @h&%ﬁ@g@nie a@i@'aﬁﬁ %ﬁaﬁ @@@aiaeﬁ frog the
nedsl @xtraa%sg @ﬁﬂiﬁjbéléﬁﬁ‘%@ the &ﬁtérgﬁriﬁg substonces
in @h@ @@mﬁmagg a8 wgésrﬁaﬁvhg Dinkel (iéﬁﬁﬁg On sproying
" wth 1 per cent sodium nitrite in 10 per cent acetic acld
followed with N NaOH solution, the spot corresponding %o
ghisrogenic aeld appeared recdishsbroun in colour. This
reasction, according to Rabev@s end Vood €&§al}g 43 sp&eﬁfig
bo @hl@r@g@ax@ acide

" 1% was observed ﬁﬁa@:ahi@rsgaﬁi@'a@ié was present
in the nodsl extracts of all the é:&%@a?@ém% varietieg, 0o
‘attenpt vas mede to determine the qlantitative @ifference
in' the chliorogenic seid content of the aifferent verietiesy
chromatographicsllys ' ‘ ‘

&fi&eﬁ_@sééiffer@azmﬁ@n@en%?aﬁi@a& of _chlovogenic seid in
aisﬁiiieﬂ,wm @rg o %&@ Qy@m@ Eﬂ?&ﬁhﬁ@i@ﬂ ﬂfl§a P lontin

Pare ehlorogenic acld was dlssolved in sterile
digtilied water $0 have various ﬁ@ﬁ@@&%ﬁaﬁ%ﬁﬁﬁ ranging £rom
860 » @ﬁﬁﬂ,gﬁm*“ S%aaﬁmfﬁ,sgare suspensions vere Fﬁ%@@?@ﬁ
in %ﬁas@ @hlm%@géﬁ&@ aeid golutions and g@rm&&&@i@a Eﬁ%ﬁi@a
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@hrﬁma%@grmm shawﬁag the presenece of
echlorogenic scid in the nodal rmgiam mf

3 sugareana varieties,

‘ ;gsﬁ gura eﬁlar@ge&i& &eiﬁﬁ )
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were conducted as described in Chapter 1if, 1In this
experirent, the sporas after centrifugation with distilled
vater wera washed with SO ppm.chlorsgenic acid solution s
deseribed by Mclesn g% ale (1961), The suspension vas then
centrifuged st 2000 rpm.for 20 minutes and the supernatant
poured off, Observations on germination were taken at the
end of 16 hours' incubation st 26-37°C, The results cbtained
are given in Table XII, | -

TABLE X1, Spore germination of L. fzlcatum in various
i concentrations of chlorogenic acid in distilled

veter
| éencenﬁr&tiﬁn,ét“: % Per cent spore
chlorogenic acid i germination
‘ - semtm— ; ,
0 | | 42,7
50 | . BDsA
126 80
260 5046
600 o 2745
1000 : 4.2
goo0 040
i — e — —

It wuld be observed from Teble XII that chlorogenic
acid ot higher concentrations has aﬁ inhibitory effect on
the spore germination of Q. Laloalul thete being complete
inhibition at 2000 ppm. gﬁ lover concentrations, however,
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‘it stimuleted the spore germination, the mowimum beling ab
80 ppm., ond gredually decreased as the concentration
increased, Moreover, at lower concontrations, {(from 50 =
280 g§m¢3 the germ tubes produced weve V@ry long with fewer
mirber of appressoria, while the germ %ubas pﬁmﬁue@é.in
higher coneentrations of &h&@r@geni@ aeid and a&&@ in

@is%ill@ﬁ water were much shorter and m@sﬁ of them fﬂrmaé

&9@?@33@@&@ a% thelr em@@.

To the nodal leachete of ﬁﬂga@@aﬁ@ variety €o. 448,
propared as deseribed @ariiarq&m thig Chepber, aifferent
concentrations of chlorpgenic ceid was added in order 4o
ptudy its effect om the spore germinatlon of %he fungus.
Equal quentities of chlorogenie acid solutionz and the nodal
lepchate were mixed %@ge%hﬁr &0 as te hove @@ﬁﬁ@ﬁ%@&%ﬁ@ﬁ@
ranging Srom 188 to &@%ﬁ ppm. of chlovogenic acids Standard
spore suspension was @r&@a@@ﬁ in each ﬂ@ﬁ@&ﬂ%@%&é@ﬁ and the
spere g%?miﬁ&ﬁiﬂﬁ a@aﬁaeé, Observations weve %@&@QAafte?
16 hourst incubation ab 25@%?’@a~ The results obtalined are
presented in %abia'ﬁlizg:

it s @vié@nﬁ Qr@m Teble &1&1 that u@@ SPOTS
geruwination @f the fungus wa@ not at all affe@@@@ by lover
coneentrations of chlorogenic seid in the nodal leochates
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TABLE ﬁiﬁlp ﬁn@va g@gﬁiaaeﬁﬁu of §. Zolsatup in the nedal
. leochate of cone variety Co. 445 having
@iff@?@ﬁﬁ aama@n%@ﬂ%&@ﬁ@ of @ﬂl@yﬁgﬁﬁi@ acid.

Concsntration of  § Per eent spore
chiorogenic acid -'% germination
126 2446
e | 82,2
. Boo T4
1600 '
. Comtrol Z
{Leachate only) C
 Contyol II. - 597,
@ﬁ&s&il&@@ wa%@r} '

ot e @aﬂa , varioty Coe 948, A% 1000 @gm, a@a&&ﬁ@wgﬁ&a&,
.”ﬁ@W@WQYg there vag about 10 per e@aﬁ r@ﬁhﬁuiﬁﬁ in spore
g@rmxﬂaﬁiaﬁg w%@m eaaﬁgrgﬁ with that in Cﬁﬁ%ﬁ@ 1 {leachate).
The Laﬁg@ﬁ of gevmn %u%@@ was very long in 81l %ﬁ@ treatments
" ag well 58 4n Controlsl, and only a fow myyf@gsﬁzia wera

© forwed, . Bub @ha gers tubes produged in ConbtrolsIl ﬂﬁiﬁtiklﬁﬁ
w&%ar) vebe very short and mogt of then &@xm@ﬁ appressoria

at’ ﬁh@iv @nﬁga-

- Paéﬂﬁkﬁ@Liﬁﬁg%ﬁﬁgéﬁyﬁﬁsgrgﬁia}ygxﬁﬁgéﬁgs?

The phenolie @@@%@ﬁ% of 4 s&g@?caa@ V@wiaaias was

é@ﬁ@r@ﬁ&@&»@y adopting the ﬁ@%pﬁ&@r~?@?@aﬁﬁ\t@%ta,aﬁ @@serﬁb@ﬁ
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in Chepter III, This test has been fauaﬁ‘t@-%ﬁ useful in

diffeventiating a number of phenols in solution (Reove,1€51).
 On adding the resgents, pure chlovogenic scid a8 |

well as the extracts i?&é\%h§'$&@&?@aﬂ%';&8@&@& developed

a cherrye-red cblour. The iﬁﬁa&s&%g of the eolour developed

was. m@asur@ﬁ‘ﬁy ma&?& of a ﬁéﬁ@%ﬁ@& eoloriveter and the

" emeunt o€ phentd im%dfﬁﬂﬁ'gm;-ﬁﬁ the tizgue) was ealeulated

in @ﬁl@?@g@ﬂﬁ@ ae&é aq&lV&L@ﬁﬁgg fronm the standard graph
€Fi@ﬁ 8) prepared by uaing @if?@re@% @@ﬁ#@ﬂﬁ?@%i@ﬁ% of pure
eﬁ@a@&@aﬁi@ acld in éistilied wa%@fa-

It has been reported by Roeve (1%%&3 that cateehsl
g&va& the sanme aﬁlﬁur-ag %ha% of @ﬂ&@?@g&ﬁ@@ acid, when
gested by Ghe sbave %@@%@@w Singe the ﬁ@ﬁal extrocts of
sugarcane, analysed by’the @ﬁm@@aﬁag&aghﬂ@ method, 444 no%
aﬁéw ﬁﬁ@ ﬁr@saﬂa& @éwaaﬁechaig 4t is @és@m@ﬁ thet the cherrye
‘r@& colour reaction af the sﬁgar@aﬁe evﬁra@%@ on applying
the test, 3a»w&in1y @&@ %@ %ha ??@8@&&3 @g ghlorogenic acld
in the semes ) .
| The @h@ﬁ@lﬁ@ content Of the node, internode end
Jeafegheath of 4 aﬂg&?ﬁéﬁa @&wﬁé@iagg @ﬁ??@ﬁ&@é in chlorogenic
acld agai%g&en&s are given in Teble XIV and illﬁa%raﬁeé' |
in Figs O - |

The ?&8&1@% in Pable XTIV @1@&?1? s&@w %@a& the sugore

cane vardetics %ﬂﬁe@a@ely rﬁﬁis@@ﬁt %0 red rot iafe@%&@n
&a@a & h&gﬁ@r phenolic @@ﬁ%&ﬂ% in %heir %iﬁﬁﬁﬁ%g ﬁhaﬂ the
@ﬁa@@ptib;ﬁ aﬁes, the ﬁ%ﬁf@?@ﬁe@s b@i&n mﬁr@ gr@ﬁenﬁ¢$§ in
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TABLE XIV. Phenol content of augéreanafvaraat;cs

Avaﬁ?ﬁ%y g B kaﬁe % Interncde % Lagf*sheath
Co. 445 0.0 25,6 22.6
Co, 831 41,0 19,0 2740
€0,1070 5940 22,0 3640
co, 285 708 28,0 36,0

T

the nodes, Thskphenal content of all‘th; three parts
(node, internode end leafesheath) af the moderately
resiatant varieties is wmore than that in taa susceptible
ones. Out of the 4 varieties tested, = moderstely
pesistant variety, Co. 285, has the maximum phenol content,
while @ highly susceptible variety, Co. 445, has the least.
The nodes of ell the verieties tested contained the maxiﬂun
amount of phencl, while the_internadsa/eantaiaeﬁ ghe least,

Phemal ennﬁant of aufarcana sten plows 1n@culaﬁed wazn

iﬂ%ﬂla'%w of potato slices, with Helwimthos

resulted in the production of chloragaﬁie and caffeic acids
in them, The phagcl content of the cut pleces of sugarcane
stem after inoculation with Golletotrichup falcagum vas
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stedied as deseribed below:

| The 8th node from Bop, with one i@ﬁeﬁ&@@@‘@a@n on
~ Dboth the sides; from B=10 cenes, selecied et rendom from
each é&w&ﬁﬁyg‘was ca% gnﬁg%r$ag&% to the laboretory in the
m@m@& of Augusth aﬁﬁ the 1@a§wﬁheaﬁﬁ'atta@h@ﬁ %o the node was
r@&@@@ﬂ by e&ﬁtiﬁg at the base. The stem pleces were
el@aﬁeﬁ w&ﬁh.g@ﬁ%ag wadle gayfa@a @%@?iiia@ﬁ with rectified
spivily éﬂﬁ‘ﬁh@ﬁ @@3@@@ wgam %%@ri}ﬁé@é,@@?@ﬁg Sliees of
the ngﬁaz wégﬁam5ﬂg glgé %ﬁa iﬁ?%ﬁﬁ@ﬁﬁs %é@yf@xi@aﬁ&&ﬁ 1 cwe
thick) from @&@h varieby waya separately cut by meauns of
éfin sterilised E@ﬁ?ﬁ»@ﬂ@bﬁs Lined
uit&,@ﬁiﬁﬁg sterile filter paper. The slices were then

a sterile knife and place

iﬁ&@u&aﬁe@ w&ﬁh ) gﬁ&ﬁd&fﬁ,a@ﬂf@‘sﬁsﬁﬁﬁai@ﬁ €h%¥iﬂ@ 2830
%p@?@& per microscopie field under 1@§‘p$War3 of &o faleafup.
Three to Lour drops of the spore Q&séﬁmgi@m were poured over
i @a@h glice, %v mesns of a sﬁ&wil& éip@%teé In the case of
e@ﬂﬁwﬁlgg @mly'a»% dropy of @%@rﬁziﬁeﬁ dilstilled water were
poured over each Qiﬁﬁ%a ,”n@ plates were then ! ineubated at
??@% for 72 hourg. &x%ﬁ@ the iﬁﬁ&bﬁ%iﬁﬁg 10 grem
s&ﬁgi&s of the a@égl a8 w&li a8 invernodal tissues Lrom
eagh variely (Inoculated @3 wall as ﬁ@&tf&l} were uﬁpav&talg
welghed ond the ph@%@& extracted as degscribed in Chapter 1IL.
The phenol content of the inoculated s well as Controls in |
each %arzwﬁy wa& then celonlated in calorogende acid
equivalonty as deseribed before. The resulls obteined

aye presénted in @&bla ¥Wa
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It would be seen from Table XV that the phenol
contont of the stem pleees of smgﬁf@aﬂa~?afi@%iasg suseeptibley
‘&8s well as poderately registant to ved rot infectionmy

incressed i1 response o insculetion with G fgﬁg”;g;f

ﬁewav@r, the én@wa@a@ in ph@n@l ﬁ@nﬁeaﬁ is @ﬁl? very gligmt
whan ﬁ@mﬁ&%@ﬁ %@ %ﬁ@ 3@&@ al §we$@2$@ e@ﬁ%@nﬁ in the stew

' ﬁis&@@ﬁn

’ Phenol @@m‘ggﬂg in «%}@‘:v' st @m' ,‘. o
‘sriificially inoculated vita &

s of groving canes
e

b, >»,.?. ‘5{ 2 = Shsakasd

Tho effect of ertificisl inoculstion with Go Salentus

“on the phensl é@@%@ﬁ%*éf'gg@wiag sugevrcane stem tissles wag
@%ﬁé&@m a8 d@@ﬁ?&%@a belows | | |
Ten %o EW@XV& cenes 8@3&@%@& ab r&ﬂéﬁw from each
cabum in the month of
Angusty by th% &t&n@arﬁ Fla§ ﬁaﬁﬁa@ deseribed by Chonas

veriety were inogulated with £ 283

1%&%3@ Ybae m@gﬂr y@r@i&m @f ‘the Oth. %ﬂ%@“ﬁﬁﬁ@ from t@p

L af each cans was surface %ﬁ@yiiigaﬁ %ﬁ wiping w%th a swab

~w:z»:i:‘ eotbon wﬁ@l aig?eﬁ in rectified sgﬁriﬁ‘aﬂa a hole (1 em,
 below the base of %ha 8th Eﬂﬁfwéheﬁﬁh from top} having depth

- upto. about twoethird %ﬁe ﬁ%ﬁeﬁﬁ@sg of ﬁh@ gane wes tade by

. peabs of a sterile stesl corkeboror. Thres drops of

- stenderd spore suspension of %ﬁé~fu@@aa were prured into
\th@.h@l&,hywm@ang1@£.a.star£i@ pipette and the plug replaged
in the éaﬁ&%yd.:§§®AEQiﬁg@f.&namul&ﬁi@nkW&gua@ai@éw&%h
white wax3h&vigg‘@,i@w»ﬁalﬁiﬁg‘@ﬁiﬂﬁi;%&&@p@é_wizh alkathene

20l ond firmly tied vith string to avold extraneous infection.
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geven daye efter inoculation; 4 cenes esch from the lnoculss
ted as well as the uninoculated controls of esch variety were
cut and brought to the laboratory. Tha.ia@eg@a%a@.naé@a~@ﬁ@ |
internodes were separstely out out from the %ém@& of @&&h
vaz&e?y and the rhenal extracted ag ﬂ@aari@ﬁﬁ &ﬁ Chapter IXLe
@aa yh@nal ax%ra@%iaaAfr@m the eaf?asnaﬁ@iﬁg tissuse of the
 healthy cones was olso done @@pﬁﬁaﬁekjg In %ﬁ@ case of
insculsted iﬂ%ﬁ?ﬁﬁ@@g a4 oe g@rﬁiﬁ&.él gty VoY f@@m the
plug) wes used for extrsction. The phenol contents @f the
various tissues vere aaﬁiﬁagaé,&@ ﬁeg@y&@gﬁ hefore, The
r@s@l@s ah%a%agﬁ sre presented ig(?ahie Wi aﬁﬁ/&alns%r&ﬁ@é- 
in P4g. 10, - 2 |

The peoulis presonted in Toble ¥VI clesrly show that
‘there is o merked inerease im the phemol comtent of the nodsd
ond interncdal tissues of all the 4 verfeties; in response
%o infection by the fumgus. It will, howsver, be noticed
that the percentese of incresse in phenol content in the
nodel tissues of the red rob suscepbible verieties is gemerally
‘move then that of the moderately vesistent ones. However;
the total ﬁ%@ﬁﬁ% of phenol produced in the tlssues ot the
suae@@ﬁimlg varietles mi& not reach agt@ the level ﬁh@% the
moderately ?esiﬁ%@ﬁ% ones @waéue@@ in Pespongs O infection.
X% ﬁay B@ %@R%iﬁﬂ%ﬂ;%ﬁaﬁ the aaf@aﬁi@m g8 not
| &avalva all the %33&&@& of t&@ ga@aalg%@d nades ond internodes
and hence it ds ?ﬁs«ible tha$ the =etusl ineresge in phenol
content of the inoculated tissues wight be more then what hoe

'%@éﬂ ohtained in %h%,pres@ﬁ%<axparimaakg
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Relation of histochemical test for phenols to red rot
resistanca at the nodal Tegion of sugsrcane. verieties}

A histochemical test using ferric chloride for
detecting phenols has been employed by some investigators
for the comparison of resistonce to scab and wilt dlseases
in potato verieties (Johnson and Schaal, 1962 and Mclean
&t 8les 1861), 43 it has been proved in the previous experie
ments that the nodel region of sugarcane. variettas moderately
reasistant to red rot infection throigh the nodal region
contained more phenols than thet in the susceptible ones,
it was thought worthwhile to study whether the ferric chloride
test for detecting phenols could be used for the compsrison
of red rot resistance in the nodel region of sugesrcane
varieties, The test was conducted as follows:

Cross sections (1,5 mm. in thickness) were cut from
the 8ﬁh-naaé {from top) of 4-5 canes selected at random
from 4 cone varieties (Co. 445, Co. 331, Co. 1070 and
Co. 285) in the month of august, by means of a Spencer Wood
Microtome, Model Ko, 860. The sections were imzediately
placed in Patriudis&eu containing 2 per cent aguecus ferric
chloride golution. After 5 minutes the sectlons were ramaVed
and washed with three changea of tap water and studied for
the development of green colour, which indicated the presence
of phenols.
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I w@"’m@s@m@é that the green colour developed neer
the outer edges of the zectlions sné was more @y&ﬁ@@a@@ﬁ in
the bug ?égi@ag The seetiong of maﬁ@rgtalg reslatant
varicties gh@wé@ & decper greech ¢oloup m@é@%ﬁ@ﬁ than that
of %hé*ﬁu&@&@%i@ia‘ﬁﬁﬁﬁ and 4n most cases the green eolowr
was Observed throughoul the surfece of the sec¢tions of
moderately re&ﬁg%aﬂ@‘variaﬁﬁ@@ (Fig. 11) thus suggesting thob
the ferrie @h&é?&éa»gas% le ingdicetive of varietal resistence
to red rot infection through the nodal region of sugercene
sng may be used to deliect ond eliminste the highly susceptible

varieties ®;



° Figs 11, Trensverse sections of the nodal reglon
o of sugercane verieties after treating with |
' - ferrie chloride for the detoction of phenols,






V. DISCUSSION

The fact that Colletotrichupm fslcafum Went, the
ineitant of red rot of sugarcene, cafl infect through the
nodal region of the growing sugarcene plant has been cole
elusively proved by the investigations of Butlar and Haflz
Khan (19&3), Ghana {1950) and Steilb and Chilton 11951).

Hocdal 1nt¢atian cxyor@ﬁcnts conducted during tha
present investigation sbowed that in mogt of the csses the
infection originated at tne.ieatusear region (the point of
attachment of the leafegheath to the node) and in some cases
| through the root primordis. Only in very fev cases the’
infection wea found to heve originsted from the latersl buds.
These observations are in close sgreexent with that made by
Chona (1950). Steib and Chilton (1961) reported thet the
lenf-scar tissiues, root-band snd bud sceles becane infected
as the leaf-ghesth palled away from cane gtalk and that the
fungus first developed on the leaf~sheath and finally infected
the nodsl tissues, By keeping apparently healthy eut canes
_at 70 ¢ for 30 days, they observed that a high percentage
of nodes developed red vot in the interior and that most of
the initial points of infection were around the tuds and leafe
scars, It may be mentioned here that, on splitting open the
canes ertificially inoculated at the nodsl reglon during
the present investigstion, a nuwber of cases of infection was
found to have originated from the leaf-scar region snd then
spresd to the other tissues of the node, ineluding the lateral
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buéb ﬁn@h iﬂﬁ@e%ﬁ@ﬁﬁ approsred Yo have originated from the
aye=budsg hﬁ@ pn careful @x@miﬁ@ﬁi@n of the imfea%eﬁ nodey
the criginal point of infaa%&a& eould be inverisbly ftraced
at the leafescar regiom. | |
ﬁxg@yimaﬁﬁs to study %%@ @xaen@ @f nabural iﬁf@eﬁi@ﬁ
of the nodes and lagfnah@aﬁhs of gr@wing cones in the fleldy
by Lo ;;A’

o)

] ;mﬁ ghowed ?haﬁ th@ fang&g @ersisteﬁ in g lstent
form in the nodal r@géans ef sugarcane and ﬁ%eﬁ the fungus
coald be igu&a%aﬁ fyom the Jeafecheaths of oll the varieties
s%m&iaé@ Though these fimaiﬁgg ave in general. coneordsnce
with those of Stelb and Chilton (1951) and %&ﬁ@hﬁgwﬁaﬁaffﬁﬁﬁ
(1862), the p@f@&ﬁt@g@ of astural i%@ipi@ﬂt infection of the
nodes ec@?ﬁ@@ @ﬁﬁ&ﬁg the g%@gemt inV@st£gaeiaﬁ9 under the
conditions prevalent aﬁ pelhdy vas maah iess then uwhab bas
5@@& ﬁ@ﬁm@%@&.by the obove invessigators. e

fhe leafesheoth vater of all the & varieties, used
in the mr&saa% 3%uﬁ§g markaﬁly 3%@mﬂl@teﬁ %ﬁ% gpore pgermination
of Co fglestume. This is aseribed ©6 be due the presence of

sucroge and laeviloses wnich were m@%@@%@m in the leaf-sheath

water by @&@@@aﬁ@graphié enalysis. &@Wﬁ@ﬁa@f&&ﬂ (1908

veported that aucrose was inverted by §o foleatum, but the

il A,

&e%&a& a@n&@myﬁﬁa& @f gugar by the ?ﬁﬁgﬂg was maiﬁig ag
laavulﬁg@» |

Bxperinentsa ﬁ@ﬁﬁﬁﬁ%@@ %o g%m@g the nature of E@S&@%&ﬁ@@
to red rot infection through the nodal regiam mf gugareane

showed thab s%rueﬁurax aﬁm m@r@h@l@gi@&% ehar&e%@ra 1ike the
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pusbor of conbimuous vesculsy bundles from the stall to She
'laaiwgh@a%h and the nurber of siliceted epidermal cells in the
‘Eu@ séales could not be corroelated with resistence 6P suge
eaptibility to nodel infection.
4 pumber of iPVQaﬁiga%@ra CV@@ Gundy ond Welker,

1987; Gallegly and. Niederhauser, 1%585 &ﬁ&@i@@? ané Helly
1061 and Thowmas and G?@liﬁﬁﬁg 1868} ha@c reported that the
@min@‘mimvag@a gaatemt sf the plsnt could be @@?Fﬁi&%&ﬁ with
1ts ﬁﬁs@@p@ﬁb&iiﬁg @g»y@ﬁia%@ag% to- i&ﬁ@@%&@@ by pathogenie
microorgenisms. Cornelison end Ceoper (1940) ovserved thab
ﬁibr@g&ﬁ in the sugaream@ ﬁ%@m wae shbored ov lodged in ﬁh@

&5&5%“3 @f ﬁ%@ aode ﬁ%ﬁ@ﬂi&%@lﬁ under the axillery buds ©

rooh. gw@m@rﬁéa and %0 o losger extent in the: @@@%@@1@@@ of the
st@r&@a colls. Hanoecha oné Chona ilgﬁaﬁ ﬁﬁ@ﬁhliﬁh@@} reported
that increase in the n@t@l:miﬁrﬁg@n convent mf the ecsne julce
rega&teﬁk@ ?r@aﬁar infoction by the red vob pathogen. ¥he
%ﬁﬁiﬁ@ ohtained ﬁﬁriﬁg the present study showed ¢hat the
nodes of sugarcane vawietiag aus@@ﬁ%%b1@ e ped robt infection
shrough the nodsl reglon contained more sminoe nitrogen then that
' of the moderately registent ones, indicebing thereby that the
amino aeid e@n%aa% pmight be a factor for Q@@@&ﬁ@ﬂiﬁ@ the
" susceptibility of sosistance of sugercsne varieties ©O nodal
i@ﬁ@@ti@n and spread ‘of the patbogel. However, & i8rge number
of 3&3@@@*@%1& andl pesistont varieties wili nave to be |
' angiygeﬁ'féffﬁﬁair'amia@ pitrogen content before any ggneral

conclusion is drawn in this pabtiers
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Abbott (1938) made a comparative &%uﬁy of sugsrcane
varieties ra&&aﬁan% &ft susceptible to red vot infoetion end
goneinded ahat @ﬁe resistence principle wes contained in the
pr@ﬁ@@ig@m ond that the rete of spread of infection was
- governed by the chapecters of the cell contents rather than
their walls. He further stated that preliminary determings
tions .of phemolic compounds in the julces from the luternodes
of registant and suseepbible verlelies ghoved that the former
ﬁﬂa nigher total ph&n@&i@ content then the 1&%&@?¢ ?ay%@asara«
%ﬁy aﬁﬁ Y4 jovasarabhy izﬁﬁa) @@??@h@ra%@é the a@%va fiﬂ@iag¢
| The resaiﬁﬁ ohtained duying the @r@@eﬁ% investigation on the
rhenolic content of ﬁﬁg@x@&ﬂ@ varietics alsc showed that
vericties moderately resistant te ved rot infection hed nigher
phenolie @@mﬁé&% in their nofes, interncdes and leafecheaths
then the corpesponding tissues of the suseeptible varietiess

é@ﬁhemi@ai test using f@rr&@ chleride also showed higher
thenoslic content in the nodes of m@é@?a%@ly registent varieties,
as indicated by %@@vgﬁﬁﬁﬁﬁiﬁy of green colour developed 1n
the Trensverse Secetions of the nodal region tissuese

phenolic compounds like chlorogenic aeids caffele
acidy eatechol and @r@ﬁ@@&ta@hﬁie'@@i@ have been reported
- ge offer x@sia%aa@a in sertoin crop pl&n@s o p@r&siti@
ﬁiﬁ&&$@$¢ In the present studles,; ¢ ehlovogenic secid has besn
detected in the nodel ?@g&@m af 4 sugercshe varities by paper
chr@ﬁa%@g?aphy, Though the quauhi&gﬁi@@ diffevences in
the @hlﬁ?égemﬁe acid content in thé.ﬁeéas'af $u@§egﬁih&e
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and moderotely resistent verieties was not studied by the
chromatogrephic method, other tests condueted hove indicated
the prescnee of high@?*am@amﬁs of ehlorogenic ncid in the
tissues of m@a@r@tely ?&3&3%@@% varieties,

Vergets (1242) modified the nitrous acid veaction for
phenclics used by Hoepfmer (1082) for the detection of chloroe
genic aeld in esffee bean oxtracts, end found i% useful for
aiffeventiabing o number of phenolics in solution, Zhe
HeepfrersVorsstz test gives & cherryered coleour reaction
with enlorogenic scid and @mﬁ@@ﬁal,&a reported by Reeve (1851},
Iy the present study, the extracts of sagsxgaae tissues also
gave similar @@l@ﬁr'xﬁa@%&aﬁ,wiga the sbove teabs the extracts
' gvom moderately resistent vardeties gave 8 mO¥e intenge solour
then the suseceptible ones. Sinee cateehol was not deteeted
in the nodal exﬁyaat@'af sugeresne it is agsumed Shaet éa;@waw
genie acld %mg.@aimlg responzible for the cherryered colour
' @@@@l@@ﬁ@ in the ﬂ@@&l %x%?@ﬁ%ﬁ on applying the Hoepfacre
. Vorsebz test. ﬁﬁf%@?@?g chlorogenic seid wes believed e be
@hieflj w&*yaﬁsib&@ ﬁ@r tn@ green colour resction obtained
with ferric chlogride iﬁaﬁnaﬁa shd Schaml, 18823 HeLean et sdes
1836 @n@ Lee aﬂ@ Le Touraeai, 1@&%2. The inbenpity of green
" golour ﬁ@%@l@@@ﬁ hy'agplying f@rrig @@lmriﬁ@ solution %o the
nodgl sections of moderately resistent varieties wos aled
foune to be more thaﬂ that i the suse@%ﬁiba@»@nesa it 15y
Eﬁ@?éﬁ@?éa spgiumed that the m&j@r ma?t af gh&ﬁ@lﬁ in the ‘

gugercane Aode is malnly in the form af @hi@r@m@ﬁa@ a@i@
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and that the poderstely resistent @é@i@%&@% gontained more
chlorogenic meid then She susceptible onese |

| Fohnson end Echasl (1958) reported thet the total
amonnt of chieregenie ecid is not ss important as the
concentration in 3@@&3 areas, Dy spplying the ferrie chloride
tenty ﬁn@y observed that in gome potato varicbies r@sistanﬁ
s scah ﬁiaa&sa, @ha ﬁhl@?@g%ﬁl@ a@iﬁ waa ﬁ@aviiy concchirge
‘ted in oF near ﬁh@ 1@@%&@@1& wﬁie& @@?ve@,aﬁ @h@ natural
ava&m@@ of @ﬁﬁ?wﬂ@& @f the %@@b pa@&@ge&g The ferric chloride

‘pest eonducted @

aw@mﬁ %@@ grasaﬁ@ @ﬁ&&ﬁea ai@@ 5&&@@& that
the @@ﬁ&@ﬁ@ﬁ@%ﬁ@ﬁ @f @hi@?@geﬁi@ @@iﬁ in %he ﬁ@&&& region
- of augmr@an@ was more 3@ tissues of the 1@%@?&1 bud and &b
the cuter margins @f %h@ a@@@l gaeﬁiaaga The ﬁ@ﬁ@%ﬁ%@&%i@ﬁ
@f @&lgragemiﬁ a@ﬁﬁ, 0s iﬂﬁ&@aﬁ%@ by the iﬁﬁ@ﬂ@iﬁ? of groen
colour in the f@ggﬁe ehi@yiﬁe t@gﬁg was f@ﬁﬁ@ to be more 1@ '
iah@ ﬁ@@a& r@gi@n @f ﬁ@&@y&%&i& raaiwtg&% wayietias than thaﬁ
of ﬁh@ susceptible ones, The ﬁ@@pﬁﬁ@ru?@rsata test also gave
'ﬁimil&? r&gu itae ﬁaig %&gaaw @an@ﬁaﬁyaﬁiﬁn of ghl@rug@&ie
a@»@ migh@.aa@@aﬁt f@r tﬁai@ g@aa%%r r@@iataﬁe@ 0 ﬁ@ﬁ&l
&aﬁaa%&&a %&@a 'the %@ﬁ@@pﬁiﬁl@ wg@m%ﬁi@aa f&f%@@?@@?@g ‘the
re&s@ﬁ for @%zaﬁﬁimg ﬂﬁly very faw @ases @f Aﬂf@@%&@m origie
naging’ f?@m the &a%@ra% bﬁas, as ves abaarvaﬁ in ‘ghe nedal
in@@%la&i@n gﬁﬁdﬁas@ 49 p@aaiwxy @na %@ %ﬂ@ E?%@%ﬁﬁ@ @ﬁ high
@@&gaﬂtratﬁ@as @f @@l@?@g@ﬂ&@ @@iﬁ in @ﬁ& bmé *iﬁg&@@ af both

moder %@iy resia%a&% aﬁﬁ @ﬁg@@gﬁﬁ%i@ W&?ﬁ&ﬁ%@%a‘
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The n@ﬁa& a% wvell as zﬁtafﬁ@ﬁﬂl tissues of i Frdardedatels

variaﬁaaa pmaém@@ﬁ phenol in response %O inoenletiocn with

inocenlated cut pleces was only very 1ittle, while in the
standing cenes the inercase in @hﬁﬁ@l wes very high. Though
the m@m@rataly resistont ms well ag the ﬁﬁ%@@@%ﬁ%@@ vericties
| preguged ﬁﬁ@nal in ?@@?ﬂﬁ%@ to inoculation with the fungbg,
the total amount produced by the m&€@v&$@1§*r@sisﬁant»varieties
was much more than that produced in the susceptible varietieg.
In allithe 4 varieties studied, the nodal tissucs prodiced
mere %ﬁwﬁ@l then the internodal tissues. This 3&@@@@@@ in
phenol at the infection site might be of %@a@i&i gigmificanse
in helping the pugarcane plent %o resist infection through
- &he nodal reglon ond also for lncalizing or checking the spresd
of the fam@us in %@& ¢ane Eiﬁsagaa |
Chlorogenic meld in ﬁ&ﬁ%&l&@@ vater inhlbited %h@ spore
germination of . feloatuy et concentrations sbove 250 ppm.
with complete inhibition ab 2000 ppm. When it ves edded o

the pugareans nodal loachate; Uhere was only sbout 10 percent
reduetion in @p@r@ gewmiaa%i@ﬂ even st 1000 @gmu ?w?&h@r
experiments o the offect of enlorogenie aeld on the growth
of Eﬁ@ fungus could mot be carried out due to the nons-
availebillity of @ﬁf@ shloragenic acid. -
Histochemical test using ferric ehloride indicated
thet the nodal region of sugareohe varieties moderately
ceciotont to red rot infection tarough the nodal region had
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more phenol contemt then thet of %&a»sa@é@yﬁiﬁle varioetics.
Though the ferriec chloride fest zmay not be so sensitive as to
d¢ifforentiate eone verietiscs having glightly verying degrecs
of resistance or &uw@mmimw te nodal i&f%ﬁwﬁg it is
hoped that %E&g &@s% will bo a@ef@&,f@r the ﬂ@t@@%i@a and
elimination of @mﬁz@ vardeties that ere highly us@z@zﬁm%@

. t0 red vot mﬁwmm %ﬁwwﬁia the nodel repione
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The reaction of 6 sugareene verieties to red rot

infection %h@@&gh the nodal region csused BY £¢lg¥;ié:;_gkg

talgokun Wend was studieds Cene vorieties Co. 4458, Co. 331
Co. 312 and Cos 1181 vere found to be gusceptible whlla €0,1070
end Cos 285 proved to be moderately resistant to nedel
iﬂf@@%&@na |

. The fungus persisted im en ime&yi@nt form in the
.m&ﬂal wegiamg of apparently meslthy stallc of gngareanes
A pumber of leafeshonthis slso yielded the fungus o isa&a%ﬁﬁﬂa

y The lﬁafnsh@a%h wvater {(the water aceurulated in the
cavity between the leafeshesth and a%aik} colleocted from the
above ¢ varieties of mmgaﬁ%%%a 3%3&@1?%@@ the spore germination |
of the fungus. @h@ presence of @&é@f” vizsy g@@?@a@ and
laevulose, ﬁaﬁ&@%@ﬂ in the 1@&f«@h&a@h woker %y paper chyomas=
tographic gm@lyﬁisg 15 believed to be r@$p§§§L“1@ for the
gtimulation of 39@?@ germination.

The study of the number of Wﬂﬁ@ﬁiﬁ? Baﬁﬁi@ﬁ continuoug
from the stalk %o the ieafegheath and the nurbey of sllicated
egi@@rmaz colls in the bud. scales of sagar@ame vgﬁaaﬁﬁes aid
not reveal shy cﬁwreia%i@m with t@g&r posigtonce or susceptie
‘Mlmy %o nodal infection. '

There weg no diffcrence in/%he QQ&?@ g@?méﬁﬂ%i@% and
growth of the fungus in the nodsl extracts of %he two

noderately re&i&%a&&-&nﬁ tha two susceptible v@?ieaias ghudied,
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The free amﬁﬁ@ seid content in the nodal tissues of
the £ ved ot susceptible verieties; Co. 445 ond Co. 33
was found %0 be more then %haﬁ‘ﬁf the 2 mé@graﬁél? re@ﬁgtank
Va?3$$$%§g Coe 1070 end Co. 385. o
@ﬁl@@@g@ﬁiﬁ acid, whiaﬁ h@@ ba@a r&g&r@e@ to offer
resiguﬁn@@ &n gerbain crop @3&&%9 ageingt infection by
: pa%hag@ﬁic &ﬁer@@rganismsg wa& ‘debected in the nodal tissues
af the ¢ sugarcsne varie%i@a s@mﬁi&ﬁ by ga;@r chromabographys
Chlorogenic acid in ﬁia@iklaﬁ waﬁ@r i&hib&teﬂ the @ﬁ@?@ geriide
nobion of §e L£pdgatun. '

" %he phenolic content (mainly chlorogenie aeld) of the
2 sugercene varletles moderately rogistant to ved rob iﬁf@@ﬁi@ﬁ
through the n@ﬁaz wagi@m ves f@ﬁﬁﬁ to h@ m@r@ than thet in
the 2 angaapﬁable varxe%iﬁaa

The ﬁ@@@l and iﬁt@rﬁ@ﬁal tigsues of sugercene prsﬁuae@
@%&é@ﬁ on iﬁa@u&aﬁi@m wi%ﬂ,t&@'wad ok pﬂ%ﬁ@gﬁnﬁ the moderately
rosistent vgri@%i@é.yygﬁaeimg move than the stsceptible ones,

" It is indlcated thet the low emino nitrogen content
and high pﬁaﬂ#&,aﬁﬂ%@ﬂﬁuiﬁ the nodal ﬁi&s@es'@f cane verieties
Ce, 1070 and Co. 285 ave responsible for thelr medevately
resissent xea&%i@n %o nodsl infeetion by Solleto
{olsatum. However, 1t is sagg@s%@ﬁ thot g large number @f

sriohug

' sugercene varieties having verying degree of resistence
or susceptibility must be tested in order ©o drav s general
conclusion to ﬁsaa@ﬁiqa.sueh a,@@rral@%i@n,

The hisﬁs@%emiaai teat nsing ferrvie ghloride for
d@%ee%&ng gh&ﬁﬁiﬁ 2n the nodel region of sagareaﬁ@ ghoved that



kd 4

the ahen@l e@&ca&%rm@i@m was pore in the lateral bud tgsssﬁg
and at the suter m&?gﬂﬁs of the nsdal tissn@@ The btest slszo
showed thet the B cane varicties sﬂ@era%ely resistant to nodal
infeeﬁi@n had more phendlic content in the nodal region than
the 2 susceplible onese. Iﬁ igg therefore, hoped that this
ﬁ@s% may be useful for the deteetion of cane verieties hﬁgh%y |
susceptible o rg@.m@% infection through the nodal regichs, -

HBBRBBE
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