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ABSTRACT

Theexperiment wascarrying out an antibiotic and fungicideswer etested for control of sugar canered
rot disease causing, Colletotrichum falcatum Went. A compar ative study on chemotherapy test has
been found most effective to several antibiotic and fungicides. The maximum inhibition werefound
bavisten 98% followed by vitavax 91% inhibition and minimum inhibition werefound an aureafungin
87% followed by streptomycin 83% spor e germination of fungicides, at 100 ppm concentration. In
aspectsof minimum myceliagrowth inhibition wasobserved in caseof fungicidesand it wasfound that
gradual growth increasein inhibition with increasing concentration. Bavistin wasfound most effectivein
checkingthemycelia growth at 50 ppm concentration, Bavistin not only check thegrowth of mycelium
of C. falcatum but spor ulation also at 50ppm concentr ation. Amongremaining chemicalsascar bendazim,
streptomycin and brasical both of thegrowth and spor ulation was checked consider abledegreeeven at
50t0 100 ppm conc. whilebrasical completecheck of sporulation at 100 ppm conc. wher eas, car bendazim
& streptomycin could check the sporulation only at 400 ppm conc. | n second test of in-vitro condition
after showing cane3-bud settstreated with 0.2% solution of bavistin gavebest result astherewasmore
than 80% reduction of incidencein all thetreatment. None of other fungicides completely inhibited
fungus growth of C. falcatum. Theresults showed a significant increase in the inhibition of mycelia
growth with anincreasein fungicidal concentration.
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Sugarcane (Saccahrum officinarum L.), isone  thetropical and subtropica regionsof world. Sugarcane
of the most important cash crop of Indian, plays diseaseredrot caused by C. falcatumWent isone of
enormousroleintheeconomy of India. Itisgrownin  themgor congraintsintheprofitablecultivation (Martin

RESEARCH AND EDUCATION DEVELOPMENT SOCIETY



Y.P. BHARTI, B.K.SINGH, A. KUMAR, S.P. SINGH AND D.N. SHUKLA

et al., 1961 and Chona, 1980). Among variousfactors
responsiblefor low yield, fungal diseasesarethemagjor
causeganinginternationa importance. Over 100 fungi,
10 bacteria, and 10 viruses and about 50 species of
nematodes are pest of sugarcanein different part of the
world (Subhani, et al., 2008). In fungal disease, red
rot has become a mgjor problem for the sugarcane
growing countries(Tiwari et al., 2010). Only redrotis
causing economiclossesto thecrop and mgor incidence
in sugarcane growing areas of Indiaaswell as Uttar
Pradesh. The incidence of the disease varies from 5-
100 per cent annual 1oss depending upon thelocality
andvariety of sugarcane. Redrotisrespongblefor fallure
of many popular varietiesin different countries(Satyavir,
2003). Disease management isbased not only onthe
principlesof eradication of the pathogens, but mainly
ontheprincipleof maintainingthedamageor lossbel ow
an economic injury level or at least minimizing
occurrence of adisease abovethat level. Management
suggestsneed for continuous adjustment inthecropping
system (Apple, 1977). Thevarious control methodscan
bedlassfied asregulatory, culturd, biologicd, physicd
and chemical depending on the nature of the agents
employed. Certainantibioticsand fungicidesincluding
systemic caneswere used to find out some effective
chemica swhich may control theinfection of red rot
pathogens. Various chemotherapeutant were first
screened in vitro against the pathogen with aview to
select the most effective ones for the in-vitro
experiments. Themain objective of present Sudieswas
to find out comparative efficacy and specificity of the
fungicidesand antibiotics against the C. falcatumto
obtain economicd control of thisdisease.

MATERIALSAND METHODS

The efficacy of the Antibiotics, Systemic and Non—
Systemic fungicides were assayed under in-vitro and
in-vivo condition. Thirty isolates of C. fal catiumout
of thesethreeisolateswerefound most effectivein our
experiment (Paper has been accepted in Acta
phytopathol ogica). Whichisolatesof C. fal catumwere
obtained disease of sugarcane following routine
mycol ogicd techniqueswithmaintaned onOMA dants.

Twelve Systemic and Non-Systemic fungicides and
threeantibioticseach at 10, 50, 100, 500, 1000, 1500
and 2000 ppm concentration were selected. These
fungicidesand antibioticsweremixed separately inthe
sterilized OMA mediumin such away to get thefinal
desired concentrations. A disc (5 mmdiam) obtained
from the periphery of 7 daysold fungal colony of the
pathogens grown on OMA mediumwasplacedinthe
center of the Petriplate. After 7 days incubation at
29+2°C the redial growth of the pathogen was
measured. The OMA medium without having any
antibiotic and fungicide served as control. All the
experiments were performed in triplicates and
percentageinhibition of C. fal catumWent coloniesin
each treatment was recorded over the control and
cdculated by usngfollowingformula:

Colony growth in control — Colony growth in
= treatment
Colony growth in control

Thedatawereandyzed by SmpleFactorid Desgn
(Stedl et al., 1996) with four replicationswasused to
determinethedifference betweenindividud treatments
I.e., antibiotics systemic and non-systemi c fungicideand
their doses.

Inhibition %

of C.falcatum ~ x 100

RESULTSAND DISCUSSION

TheResultsobtained fromthe present investigation
has been discussed below :

Hanging drop techniques:

The studies were made at room temperature
employing at different concentration of fungicideand
antibiotics. The pathogens of sporeswereallowed to
germinateinthehanging drop techniqueof therespective
concentrations of the chemicalswith steriledistilled
water was mai ntai ned. Percentage germination of spores
was observed after 24 hours. Theresultsincorporated
inTable 1 represent themean of threereplicatesinwhole
numbers.

The data indicates that the antibiotics gave
comparatively better resultsthan severd fungicidetested.
At 500 ppm concentration dl thethreeantibioticsgave
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94 %10 100 % inhibition in sporegermination whereas
only two out of twelvefungicidesprovedto beequaly
efficient with increasing concentration of thechemicas
inhabitation in sporegermination gradually increased
reaching to 82-100 % at 100 to 2000 ppm
concentration. However, therewasrecorded per cent
inhibitionindl thecases. Bavistinwasgiving 100% and
Vitavax 91%inhibitionat 100ppm concentration among
thefungicidesand of thethree antibioticsAureofungin,
Agrimycin and Strepotcyclinewith 87%, 80% and 83%
inhibitionat 100 ppm concentration respectively.

Food poison technique:

Evaluation of selected chemicals was done by
poisoned food techniquefollowing (Schmitz, 1930;
Carpenter, 1942; Grover and Moore, 1962) followed
by Gupta (1980). Thedesired amount wasadded to
the oat meal agar medium after autoclaving so asto
have different concentration of the chemicals.
Corresponding controls were a'so maintained. The
plates after inoculation wereincubated at 28+2°C for
seven days. Thediameter of the colony was measured

Table 1: Efficacy of fungicides against spore ger mination of Colletotrichum falcatum W. in vitro control

Spore germination percentage

Sr. No. Chemicals 10 ppm 50 ppm 100 ppm 500 ppm 1000 ppm 1500 ppm
A- Antibiotics
1. Agrimycin-100 38 30 20 06 00 00
2. Aureofungin 40 11 13 00 00 00
3. Streptocycline 41 24 17 00 00 00
B- Fungicide
1. Agala 52 50 30 24 15 05
2. Aretan 51 50 50 26 20 04
3. Benelate 23 14 10 07 04 00
4. Bavistin 15 05 00 00 00 00
5. Blitox-50 55 52 32 21 05 00
6. Brassicol 52 51 32 30 14 04
7. Cuman 49 28 26 12 00 00
8. Discon-Z 52 37 28 20 03 00
9. Thiram 56 54 39 20 18 04
10. Vitavax 49 27 09 00 00 00
11. Ceresan 52 50 37 28 16 02
12. Dithane M-45 53 51 20 18 12 00
Contorl 54 - - - - -

Table 2: Effect on sdected chemicalsby food poison technique observation based on 3-set of experiments

S. Cherrical Chemicd in ppm concentration

No. 50.0ppm 100.0ppm 400.0ppm 800.0ppm

1 Carbendazim Colony % Colony % Colony % Colony %

(diam) Inhibition (diam) Inhibiton (diam) Inhibition  (diam) Inhibition

2. Streptocydine 2.6 52.0 14 746 04 928 0.0 100.0

3. Bavistin 4.2 20.4 28 394 12 789 0.0 100.0

4. Brassicol (FCNP) 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0
Contorl 4.5 2.8 37.4 16 67.0 14 742 0.0 100.0
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and mean observed of threereplications.
Theresultsrecordedin Table 2 reved that Bavistin
wasthemost effectivein checkingthemycelia growth
at 50 ppm concentration, the growth was completely
arrested. Thiswasfollowed by Carbendazim, Brassicol
(PCNP) and Streptomycinwhich gave 52.0, 37.4 and
20.4 percent reduction respectively at the same
concentration. At 800 ppm concentration, however, the
entirefour chemica checked thegrowth completely.

Modified paper disctechnique:

Evd uation of thesd ected antibioticsand fungicides
was aso done by modified paper disc method of
(Lakshman et al., 1973 & Gupta 1980). Fifteen mm
assay discswere cut fromwhat man 45 filter paper and
each disc was impregnated separately with one ml
solution of the respective solution ininstallments by
repeated soaking and air drying. Theassay discswere
aseptically placed in the centre, one in each of the
Petripl ate containing sterilized medium corresponding
controls(with discssoaked in distilled water) werea so
maintained and 2 mm disc of mycdiaout from periphery
of seven days old culture of the test fungus was
aseptically placed in the centre of assay disc in the
inverted position so that the fungus comesin direct
contact with thedisc. The observationswererecorded
intermsof colony diameter and the dataobtained have
beengivenin(Table3). Itisclear for theBavigtinalone
checkedthemycdid growth completely evenat 50 ppm
concentration. Thechemicasremainingthreewereaso
effective but toamuch lesser degree.

Food poison technique:

Theascertainto effect of antibioticsand fungicides
viz. Carbendazim, Streptomycin, Bavistinand Brasscol
(PCNP) onthegrowth and sporul ation of the pathogen
studieswerecarried out at different concentrationviz
50, 100, 400 and 800 ppm by the usual poisoned food
techniqueaongwith control. Petri plateswereincubated
at 29+2°C for seven days. Thefunga growth aswell as
sporulation was observed and information recorded is
presented inthe (Table4). Bavistin not only checked
the growth of thefungus (C. fal catum) but sporulation
aso at 50 ppm concentration with theremaining three
chemicals both the growth and the sporulation was
checked to aconsiderable degree even at 50 and 100
ppm concentrations. In case of Brassical, the
observation was complete check of sporulation at
100ppm concentration where as Carbendazim and
Streptomycin could check the sporulation only at 400
ppm concentration respectively.

In- vivo experiment :

In-vivo experiment waslaid out insmall plotsin
thefield. Twenty, 3-bud diseased setts were soaked
for 30 minutesin 0.2% solution of thesd ected antibiotics
andfungicidesviz. Carbendazim, Streptomycin, Bavidtin
and Brassicol. Thetreated aswell as corresponding
control setts both (healthy and disease) came were
planted separately followingtheusud cultura practices.
The diseased plants as soon as observed, were
uprooted and destroyed in order to avoid secondary
spread of the disease observation was presented in
(Tableb). Itisclear that Bavistin gave best resultsas

Table 3 : Effect on chemical by modified paper disc techniques observation based on 3-set of experiments

Chemical in ppm concentration
50.0ppm 100.0ppm 400.0ppm 800.0ppm
Chemical Colony % Colony % Colony % Colony %
(diam) Inhibition  (diam) Inhibition  (diam) Inhibition  (diam) Inhibition
cm. cm. cm. cm.

1. Carbendazim 3.6 30.3 24 52.3 0.4 96.5 0.0 100.0
2. Streptocycline 28 36.4 1.7 59.2 0.8 85.2 0.0 94.0
3. Bavistin 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0
4. Brassicol 3.8 326 18 69.3 0.6 80.7 0.0 100.

(PCNP)

Contorl 4.5 -
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therewas more than 80% reduction in theincidence of
the disease. These are followed by Streptomycin,
Carbendazim and Brassicol (PCNB). With all the
treatmentsthere wasrecorded someimprovement in
percentage germination of the careascompared tothe
diseased ones.

The preliminary screening of the chemicalswas
done following the slide germination technique of
Reddick and Wallace (1910), and technique
recommended by American Phytopathological
Committee on standardization of fungicidal test 1944,
followed by Gupta (1980). Thefungicidesweretested
for redrot disease of sugarcaneinwhichthreefungicides
Benomyl 50WP, Folicar and Randomil 75WP
completely inhibited to the growth of C. falcatumat 5,
10, 20, and 50 ummL* and completeinhibitionin case
of Tilet 250EC at a 20 to 50 um mL* followed by
Nimrod 25EC 5 ummL-* and gradud increaseinhibition
hasfound with significant increasein theinhibition of
mycelial growth with an increase in fungicidal
concentration for al tested fungicides (Subhani et al .,
2008). The germination of conidiahave been found

uniolar and bipolar with 1 to 3 germtubes. Bavistinand
bleaching powder at 1, 5, 10 & 15 ppm concentration
has been found 2.5t0 4.3% conidial germination after
46 hoursof infection. However, a higher concentrations
(20, 25and 50 ppm), both tested chemicalscompl etely
inhibition of conidia germination. Bleaching powder
effectively reduced setting mortality over inocul ated
check and red rot diseasein varietiesCo1148 and 10.0
to 18.0% in CoJ64 as against 100.00- 93.0%
respective checks (Agnihotri et al., 1997). Five
systemic and non-systemic fungicides havetest into
concentration in-vitro against Ceratocystis paradoxa
causing sett rot of sugarcane disease. Systemic
fungicideswerefound moreeffectivein controlling the
pathogen growth than that of non-systemicfungicides
(Vijayaet al., 2007). In which systemic fungicides
Carbendazim and Propiconazole were found most
effectivein completeinhibition of the pathogen at both
concentration (0.05 & 0.1%). While non-systemic
fungicideshad tested Thiram wasfound best followed
by Captan at both concentrations (0.1 to 0.2%),
whereas, Mancozed and Copper oxychloridewereless

Table4: Effect on chemicals of the growth and sporulation of C. falcatum W. observation based on 3-set of
experiments

Chemicals 50ppm (fggssrr:]tratlon 5 pprn400ppm 800ppm

1. Carbendazim ++ ++ + 0

2. Streptocycline ++ ++ + 0

3. Bavistin 0.0 0.0 0 0

4. Brasica (PCNB) ++ + + 0
Control +++

Where:

+++ = Growth and good sporulaltion
++ = Poor growth and sporulation
+ = Fungal growth only

0 = Growth completely checked

Table5 : Effect of chemotherapeutantson the incidence of red rot disease of sugarcane

Sr. No. Treatments % Germination % Disease incidence
1 Carbendazim 26.5 35.4
2. Streptocycline 28.2 28.8
3. Bavistin 24.0 7.9
4, Brassicol (PCNB) 23.0 40.3
5. Untreated (Control) 18.7 88.6
6. Healthy (Control) 34.3 0.0
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effective.

Three different concentrations of each fungicide
whichincluded asBavigtin, Captan, Sulfex, DitheneM-
45 and Thiramat 50, 250 and 500 ppm concentrations
hastested for theradia growth of pathogen (Fusarium
moniliforme), andinrot development and production
of cellulytic and pectolytic enzymesin fruit disease of
Amla Thecompleteinhibition of myceliagrowth and
rot devel opment has observed by Bavistin (50ppm) and
Dithane M-45 (250ppm) concentration. Amongst all
thefungicidestested, Bavigtin (50ppm), Sulfex, Dithene
M-45(250ppm), Captan and Thiram, (500ppm conc.)
could completely control thesecretion of cdlulolyticand
pectolytic enzyme by thetest of pathogen (Mehta, et
al., 2009).

Acknowledgement :

Authorsarethankful to the Director, UP Council
of Sugarcane Research Institute, Shahjahanpur for
providing necessary facilities.

REFERENCES

AgnihotriV P,Ramji Lal, Sngh Narendraand Singh
Vijay (1997). Effect of bavistinand bleaching powder on
conidid germination of C. falcatumWent and deve opment
of red rot in sugarcane. J. Sugarcane Technol., 12(2) :
54-59.

Appled L (1977). Theory of disease management. In
J.G Horsfal and F.B. Cowling (eds.) Plant disease- An
advanced tregties\Vol. T. academic presspp. 79-101.

Carpenter J B (1942). A taximetrics studies some
eradicant fungicides. Phytopathol ., 32 : 845-856.

Chona B L (1980). Red rot of sugarcane and sugar
industry — A Review. Indian Phytopathol., 33(2) : 191-
206.

Grover RK and MooreJ D (1962). Taximetricsstudies
of fungicides against brown rot organism. Sclerotinia
fructicola and Sclerotinialaxa. Phytopathal., 52: 876-
880.

Gupta S C (1980). Studies on the biotypes of
Colletotrichumfal catumWent; causngredrot epidemics

insugarcanewithgpedd referencetocontral. Ph.D. Thesis,
for AgraCollegeAgra, pp. 74-76.

Lakshman M, Seth SD S and Srinvas (1973).
Evaluation of filter paper and thickness of agar basein
conducting antimicrobia sengtivity by disc method. Ind.
J. Med. Res,, 61: 8.

Martin J P, Abbott E V and Hughes C (1961).
Sugarcanediseaseof theworld. Elsevier publishing Co.
Amgterdan 1: 542.

MehhtaA, Thakar C, ShuklaS, MehtaPand John J
(2009). Fungiddes Inhibitory Agentsof Cdl Wall Degrading
Enzymesof Fusariummoniliformeby Emblicaofficindis
Gaertn. J. Basic Appl. Mycol., 8 (I & I1): 94-95.

Reddick D and Wallace E (1910). On a laboratory
method of determiningthefungiada vaueof soray mixture
of or solution. Sci., 31: 798.

Satyavir (2003). Red rot of Sugarcane — Current
Scenario. Indian Phytopathol., 56 (3): 245-254.

Schmitz H (1930). A suggested taximetricsmethod for
preservatives. Indust. Engg. Chem. Analyst. 2: 361-362.

Seedd R G D, TorreJ H and Dicky D A (1996).
Principles and procedures of dtatistics. A biometrica
Approach, 3¢edition pp 204-27. McGraw Hill Book Int.
Co. Singgpore.

Subhani M N, Munir Ahmad Chaudhary, Abdul
Khaliq and Fagir Muhammad (2008). Efficacy of
Various fungicides against Sugarcane Red Rot
(Calletotrichumfalcatum). Internat. J. Agric. Bial., 10
1 725-727.

Tiwari AK, Bharti Y P, Tripathi S, MishraN,Lal M,
Rao G P, Sharma P and Sharma M L (2010).
Biotechnologica gpproachestoimprovesugarcanecrop
with specia reference to disease resistance. Acta
Phytopathologica & Entomologica Hungrical, 45 :
235-249.

VijayaH K, Srikant Kulkarni and YashodaR Hegde
(2007). Chemicd control of sett rot of sugarcane caused
(Ceratocystis paradoxa). Karnataka J. Agric. <.,
20(1) : 62-64.

kkkkkkkk*k



