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*TYCOHERBICIDAL POTENTIAL OF SCI,EROTIUM ROLFSII SACC.
A GAINST P ART H E N I U M : F ACTORS AFFECTING IIWITRO G ROWTH
.{ND SCLEROTIUM FORMATION
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Depanment of Biological Science, Rani Durgawati University, Jabalpur-4820o5 (M.P.) India.

Physiological requirements oftwoindigencxrs isolates of Sclerotiumrolfsii(SRI& SRZ)testedasmycoherbicides
agairet Parthenirn, a noxious weed in India, were investigated and discussed in this paper. Maximum growth
and sclerotiai formation were recorded on Potato Dextrose Agar medium at 30'C + 2'C, 6.5 pH. Glucose and
potassium niEate were the best source of carbon and nitrogen respectively.
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I*oduction
The concept of mycoherbicide is now well
,Eoogeised in the scientific community and

is bblogical, technological and commercial
perspectives are exlaustively reviewed in
many publications r-r0. Realising the potential
*nd reed of reliable, safer and low cost weed
menagementstrategy in Indi4 alargenumber
of indigenous fungal pathogens including two

isolates of Sclerotiwn rolfsii Sacc. (SR, &
S\) have been screened for their herbicidal
potential against Parthenium (P.

hysteroplnrus L) noxious weed in India tt-zo.

Studies conducted earlier rcveals that bottr

the isolates of the pathogen incite severe

collar rot infection and have signiticant
potential to reduce the population of the weed

during rainy seasonr2'r4're. Successful
exploitation of these pathogens as

mycoherbicides needs sufficient amout of
inor;uium. Therefore, thepresentinvestigation

was carried out to determine the suitable

conditions for maximum invitro growth and

sclerotialformation. This will also help in the

formulation of the inoculum for field
rylications.

M.terirls and Methods
* Ftngal Cultures: Cultures of two isolated

d S- rolfsii were obtained from the

Mycological Cultrue Collection of Biological
S cience Departrnent, Jabalpur, isolated earlier
from diseased seedlings of Pa rtheniurn.These
were transferred to Potato Dextrose Agar
medium and stored at 4"C t l"C temperature
for further study.

b) Culture Media : In vitro growth and
sclerotial fonnation was determined on
tburteen nutrient media viz Potato Dexrose
Agar, Corn meal agar, Oat meal agar, Malt
exlract Agar, Nutrient Agar, Asthana and
Hawker's medium, Richards medium,
Sabourad dextrose agiu, Wheat germ glucose

agar, Soil extractagar, Hutchinson agar, Host
extract agar and Paper extract agar medium.
The composition of the meida was iN suggested
by Agarwal and Hasija.2r Asthana a.rd
Hawkers medium was used as basal medium.
c) Temperature:The inoculated plates were
kept at 15, 20, 25, 30,40 and 45"C + 2C
temperatures in BOD incubators.
d) Hydrogen-lon concentration: The fungal
isolates were grown in basal medium of
diff'erent pH values ranges from 5-12 at
28"C12"C. pH of the medium was adjusted by
addition of 0.1 HCI or NaOH before
autoclaving.

e) Carbon sources: Fourteen carbon sources
listed in the table 4 were used. Glucose of the
basal medium was replaced singly by various
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carbon compounds' The quantity ofdifferent

compounds wils so adjusted so as to contain

an amount of carbon equivalent to that of

present in the 5 gms of glucose except for

strach and dextin as their empirical fonnula

are notlnown.In these cases thequantitywas

similar to that of glucose (5 gms).

f) Nltrogen Sources: Similarly for studying

the effect of nitrogenous compounds,

potassium nitrate of the basal medium was

substituted by different nirogen compounds'

The quantity of different compounds was so

adjusted so as to contain an amountof nitrogen

equivalent to that present in 5 gms of KNQ'
The qualitY and quantitY of the

inoculum are the major factors, influencing

the nutritional experiments with fungi22'

Hence, the inoculation was done by equal size

of the circular disc from a seven days old

culture grown on Potato Dextrose Agar

medium. The observations wererecorded after

seven and fifteen days for growth (colony

diameter) and sclerotial formation
respectively. For data analysis method of

Abboft23 was followed.

Results and Discussion

a) Culture Mediun: It is evident from the

rable 1 that both the isolates of s. rolfsii

showed maximum growth and sclerotial

fornntion on Potato Dextrose agar medium.

It was followed by Asthana and Hawker's

Medium andHostextractmedium. They failed

to produce sclerotia on Oat med, Com meal

andMaltexract, Richerds agar, Nutrientagar

and Sabourauds media except few sclerotial

initial fomred on medium Oat meal by SR2.

Asthana and Hawker's Medium was selected

as basal medium for subsequent studies due

to is synthetic nafire.

b) Temperature: T\e data presented in the

table 2 clearly indicates that both the isolates

could grow within atemperature range of 15-

45" C t Z"C.With gradual increase in

rcmperature from 15"C there was a grdual

increase in colonydiameter, being ma:rimum

at 30"C + 2"C and then reduced drastically

beyond 35"C + 2"C. Only alr:acr- of hyphal

extension were observed at 4O"C and 45"C t
2"C temperatures. Similar trends were also

recorded in sclerotial fomration in both the

isolates. Maximum number of sclerotia was

recorded at 30"C followed by 35 "C and 25 "Ct

2'C temperatures. Lower and higher

temperatures did not favour sclerotial

formation. This indicate that slightly higher

temperature is essential for the formation of
sclerotia- However, contrary to this several

workers recorded best growth and sclerotial

formation in some isolates of .L rol/sii in
between 20-25"C t€mperahre, while below

or above these did not support the sames'27'

The sizeandmaturation of sclerotiawere also

found to be highly variable at different

temperatures. At lower temperature sclerotia

required longer period for manration. Largest

size and higherrate of maturation of sclerotia

were recorded at 30"C L 2"C. A general

opinion about these findings is that the fungus

have some distinct races amongst different

isolates.

c\ Hydrogen-lon concentrafiorts: It is evident

forrr the table 3 that both the isolates of s.

rolfsii aaaned their maximum growth at

slightly acidic medium i. e. 6.5 pH' pH 7'0

and 5.0 were also found to support significant
growth while dicrease or inctease in pH

beyond these considerabley reduced the

growth andonly few mycelial strands around

tbe incoulum were observed at pH 10'0 and

11.0. Maximum number and larger size of
sclerotia were observed at 5.0 pH. It was

followed by 9.0 pH which did not support the
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T.bh 1. Effect of different nutrient media on radial growth and intensity of sclerotiuur formation in
Partlvniwn isolates of Sclerotium rolfsii.

SRr" SRz"

Nutrientmedia Colony
diameter"
(cm)

Intensity of
Sclerotiun
formation"

Colony
diameter'
(cm)

Intensity of
Sclerotium
formation"

l. Potato Dextrose Agar

2. Hutchinson Agar

1. WheatGemr

4. Wheat Agar
5. Oatmeal Agar
6. Corn meal Agar
7. Malt extract

E. Hostextactagar
9. Asthana Hawker

10. Richards

11. Nutient agar

12. Saubroudes dextrose agar

13. Paper extract agar

14. Soil extract agar

6.21r 1.108

197 xL.l62
3.13 *-L.M2
3.L4 +1.032
0,64 r 1.01 1

1.59 r 1.031

2.69 r.l.23L
4.13 *L.2L2
4.17 *1.312
1.64 r 1.301

0.03 t 0.012

3.10r 1.011

0.27 r 0.001

0.16 t 0.002

40.55 *1.024
2.98 x1.237
2.45 *l.UlZ
3.31r 1.310

0.00

0.00

0.00

9.05 t1.332
L7.55 *1.767
0.00

0.00

0.00

6.75 *L.2OB
2.55 * 1.151

5.69 *1.2L2
1.69 + 1.021

1.50r 1.001

2.8L *L.342
1.37 t 1.011

1.98 r 1.311

2.13 *1.02L
3.80r 1.325

3.09 r 1.31

1.94r 1.051

0.214 t 0.012

2.70 * 0.001

0.38 r 0.012

0.13 r 0.005

27.05 *l.Lli
2.08 r 1.120

1.68 r 1.041

1.45 r 1.167

0.20 r 0.003

0.00

0.00

7.55 r 1.305

14.05 r 1.654

0.00

0.00

0.00

1.45 *1.167
1.55 t 1.020

* = afterT days; * * = after 15 days; a= an sverage of 4replicatesCD at1?o =44 (SRl); 2.25 (SR ; Corrected

by Abbott's Formulae

Table 2. Effect of different Temperature on in vitro rudial growth and intensity of sclerotium fonnation in
Partlunium isolates of Sclerotium rolfsii.

SRr' SRz"

Temperature Colony

diameter'
(cm)

Intensity of
Sclerotium

foruration"

Colony
diameter'
(cm)

lntensity of
Sclerotirmr

forrtation"

l5
20

25

30

35

40

45

L.72 tL.O22
3.43 xL.3lL
4.44 *-t.345
5.26 + 1.227

3.35 r 1.031

0.86 t 0.003

0.02 r 0.010

0.02 r 0.001

l.2t{ *L.069
L0.75 *-1.707
41.28 + 1.901

36.17 x1.667
1.20 t 1.010

0.05 +0.001

1.68 * 1.300

3.48 r 1.000

3.89 t 1.305

8.62 *l.V4l
4.10 r 1.211

1.20 r 1.010

0.08 r 0.004

0.05 + 0.001

1.28 r 1.601

3.4O *1.?5t
48.78 + 1.035

36.28 *L.025
1.25 t 1.021

0.75 + 0.012

'= after 7 days; * * = after 15 days; a= an average of 4 rcplicates CD at1%o = 30.7 (SRr); u14.84 (SR);
Corrected by Abbott's Fonnulae
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Table 3; Effect of different Hydrogen ion concentration on radial growth and intensity of sclerotium

formation in Parthcnium isolates of Sclerotiutn rolfsii'

SRr' SRzo

Hydrogen ion
Concentration

Colony
diameter*
(cm)

Intensity of
Sclerotium
formation*'

Colony
diameter*
(cm)

Intensity of
Sclerotium
formation**

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

3.65 t 1.301

3.05 + 1.250

3.37 xl.350
4.72x1.41
4.05 t 1.140

2.48 *1.L01
1.37 t 1.160

1.02 t 1.001

0.57 t 0.021

0.08 + 0.001

0.08 + 0.001

0.002 + 0.001

0.002 t 0.001

38.25 + 1.031

22.40 +1.2L1
rE.l2 tl.23l
15.16 t 1.067

12.26 xl.@2
10.2r xl.l26
18.58 + 1.117

25.75 + l.l70
31.78 + 1.116

10.50 t 1.012

10.50 t 1.012

0.00

0.00

3.27 +1.2L0
3.00 t 1.205

3.38 t 1.215

4.02 x1.313
3.95 *1.125
2.30 + 1.103

2.60 + 1.019

1.32 *1.L07
1.60+ 1.110

0.06 + 0.003

0.06 t 0.003

0.00

0.00

32.48 + l.@2
20.2O + 1.132

0.00

16.20 + 1.077

12.82 t 1.000

10.02 t 1.071

15.02 + 1.201

18.10 t 1.011

28.25 + 1.145

9.58 + 1.192

9.58 + 1.910

0.00

0.00

* = afterT days; * * = after 15 days; a= averageof4replicates; Temperature 28 +2"C;CD at5Vo = l8'89

(SRr); 5.6? (SR); Corrected by Abbott's Fonnulae

Table 4. Effect of different carbon sources on in vitro radial grcwth and intensity of sclerotium fomtation

rn P orthcnium isolates of Scle rotiurn rolfs ii'

SRr" SRz"

Carbon
Compounds

Colony
diameter'

Intensity of
Sclerotium

Colony
diameter*

Intensity of
Sclerotium

ationt*

Glucose
Maltose
Fructose
Mannose
Xylose
Lactose
Raffinose
Galactose
Mannitol
Starch

Sucrose
Dextin
Glycerol
Sorbitol

5.83 + 1.113

2.95 + 1.005

297 + t.0ll
3.01 * 1.017

1.97 + 1.031

1.99 + 1.110

0.07 + 0.002
1.85 1.007

1.78 t 1.109

3.72 *1.135
4.76 + 1.210
1.98 + 1.131

4.62 xl.lZL
2.76 + 1.137

46.11*L.024
12.52 xl.07l
15.14 + 1.061

24.34 + 1.134
5.71 + 1.310

0.?9 + 0.003

10.12 + 1.015

0.70 + 0.003

0.09 r 0.002
11.99 t 1.081

8.71+ 1.012

2.52 *1.104
0.10 + 0.001

0.46 t 0.031

6.22 tl.l3l
3.18 + 1.114

1.91+ 1.091

?.18 + 1.231
2.92 + I.LLL
1.28 + 1.007

1.72 xl.ALL
4.07 t 1.001

0.35 + 0.002
4.76 +L,2ll
5.18 + 1.200

1.18 t 1.191

5.10 + 1.109

3.76 + 1.011

47.34 + 1.685
21.71+l.16l
12.22 + l.ll7
29.48 + 1.231
13.71 + 1.017

10.71+ 1.120

26.21+ 1.261
0.360 + 0.002
1.08 t 1.004

9.12 t 1.015

3.71 + 1.110

6.10 + 1.011

0.36 + 0.003

0.94 + 0.009

*=afferTdays;**=after15days;a=averageof 4replicates;Temperature2S+2"C;CDat5Vo =8.16
(SRr); 13.1I (SR); Corrected by Abbott's Fomtulae
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Table 5. Effect of different organic and inorganic nihogen sources on in vitro radial growth and intensity
of sclerotium fonnatronin Partlwzizz isolates of Sclerotiutn rolfsii.

SRr" SRzu

Nitogen
source

Colony
diameter*
(cm)

Intensity of
Sclerotium
formation**

Colony lntensity of
diameter" Sclerotium
(cm) formation**

Control
Serine

Irucine
Aspargin

Histidine
Urea

Peptone

Alanine
Potassium nitrate

Sodium nitrate

Calcium nitrate

Ammonium nitate
Amuronium chloride

Asrmonium sulphate

Di-ammonium hydrogen

phosphate

trace

0.85 t
0.05 + 0.020

1.15 + 1.100

2.35 + I.OZL

0.02 r 0.001

2.71 + 1.001

1.68 + 1.061

6.08 * 1.100

0.70 t 0.004

0.95 r 0.006

1.55 * 1.011

1.54* 1.020

0.52 * 0.001

).76 + l.l2l

0.00

2.23 l-L.lLZ
0.00

0.00

29.73 tl.70t
0.00

12.14 + 1.237

0.77 t 0.003

46.24 + 1.667

3.14 + 1.231

0.22 + 0.001

0.54r 0.002

1.13 t 1.015

0.13 t 0.51

39.23 + 1.861

Eaoe

1.07t
1.22 xl.A0l
0.12 t 0.001

5.12 tl.ZLl
2.18 + 1.002

2.68 t1.112
t.28 tl.A02
5.82 + 1.120

1.51+ 1.101

1.35 + 1.003

1.68 t 1.007

1.35 t 1.201

0.92 + 0.051

3.64 + 1.L41

0.00

3.73 + 1.112
0.00

0.00

20.66 *1.671
0.00

14.26 tl.l82
0.460 + 0.002

39.00 t 1.559

1.13 + 1.001

4.22+0.M5
0.00

1.66 + 1.003

0.77 xA.AO4

37.46 +1.679

*=afterTdays; * *=afterl5days;a=averageof 4replicates;Temperature28t2'C;CDat5% = 10.66
(SRr); 4.58 (SR); Corrected by Abbott's Fomrulae

grcwth butfavoued the formation of several

sclerotia of very smaller size.

d) Carbon Sources: Amongst the carbon

sources Eied glucose was found to be relatively

better sourc€ of carbon, supported maximum
growth and sclerotial fomration in both the

isolates (Table 4) . It was followed by S ucrose

and Glycerol for growth and Mannose for
sclerotial fornation. Sclerotial fonnation in
general was very poor on Lactose, Mannitol,
Glycerol and Sorbitol. B oth the isolates varied
greafly on their Galactose utilization. SR,
gave moderate growth while SRI produced

very poor growth on it. Similary SR2 showed

compamtively more affinity with starch than

that of SRI. Further it was observed that in
general the carbon compounds which
supported good growth were also good sol]Ice

for sclerotial forrnation except Glycerol and
Sucrose where they supported significant
growth while failed to induce sclerotial
formation in both the isolates.

e) Nitrogen Sources: The importance of
nitrogen in thenutrition of both theisolates of
S. rolfsii are evident from the fact that the
growth of the isolates in the meduim devoid
of any nitrogen were only in traces and that
too may be due to some nitrogen which might
have been intruluced into nutrient medium
with inoculum (Table 5). This furrher showed
that the isolates were incapable of utilizing
aunospheric nitrogen for their growth. They
differ slighfly in their ni&ogen reqirments.
They utilizedpotassium ni8ate very prof usely
for their maximum growth and sclerotial
formation. It was followed by Diammonium
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hydrogen phosphate and Histidine.
Ammoniumsulphate,Alanine,Serine,Leucin, s.

Urea, Sodium nitrate, Calcium nitrate and

Ammonium chloride were found to be a very 
6.

poor source of nitrogen for both the isolates.

The source of nitrogen also appeared to

influence the size of sclerotia. The maximum 't '

size was attained on Potassium nitrate while

smallest on Ammonium sulphate. The ability

of the isolates to utilise nitrates and 
E.

Ammonium nitrogen beside organic nirogen

places these isolates in the second group of

Robbins (l937Iclassification. There was no

strict interrelationship between the growth 9.

and sclerotial formation inrespectof nitrogen

sources. lo'

The findings of the Present
investigation clearly indicates that bouh the 11'

isolatesslightlydifferintheirphysiochemical o.
requirments. These must be kept.in mind

during forrtulation for field application. 13'
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