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Eftect  o f  pH, t em pera tu re  and the fung ic ide  Bavis t in  on ce l lu lase  act ivi ty  o f  Macrophomina phaseolina  was s tud ied  in vitro. 
Product ion  o f  ce l lu lase  (C M C a s e )  increased  with the age  o f  culture .  The  o p t im u m  C M C a s e  act ivi ty  o f  8 days  old cu l tu re  was found 
at pH 6 and  t em pera tu re  35°C.  Bavis t in  at  100 fjg/ml concen t ra t ion  reduced  C M C a s e  act ivi ty by 47 .2%.
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C el lu lo se  microf ib r i l s  fo rm a f rame  work  o f  plant  
cell  wall .  T h e  bas ic  uni t  o f  ce l lu lose  is a l inear  p o ly 
m er  o f  D-g lucose .  Ce l lu lases  break  d o w n  cel lulose.  
Secre t ion  and act iv i ty  o f  ce l lu lases  are  in f luenced  by 
p h y s ico -chem ica l  factors .  In fo rm a t io ns  on the effects 
o f  p h y s ico -chem ica l  factors  on e n z y m e s  are essent ial  
in plant  d i sease  con tro l  if  the  fungus  is a pa thogen .  
Macrophomina phaseolina  (Tassi)  Goid .  is a roo t  rot 
pa tho gen  o f  so y b ean  and m a n y  o ther  c rop  plants.  In 
p rev ious  s tudies  assay  o f  var ious  e n z y m e s  (D u bey  
and D w ived i ,  1988)  and reduc t ion  in survival  o f  M. 
phaseolina  by Bavis t in  (Dubey,  1991) were  obtained.  
H o w ev e r ,  in h ib i t io n  in sec re t ion  and ac t iv i ty  o f  
ce l lu lases  by fung ic ides  have  also been repor ted  by 
m any  w orke rs  ( K a n n a iy a n  and  Prasad ,  1979; M and les  
and Reese ,  1965; M e h t a  et al., 1990).  This  paper  
reports  the  ef fec t  o f  pH,  t em pera tu re  and the f u n g i 
c ide  Bavis t in  on ce l lu lase  (C M C a s e )  act ivi ty o f  this 
p a th o g e n .

M. phaseolina  was  isolated f rom the d iseased  
roots  o f  soybean .  Ce l lu lase  was  p ro duced  on soybean  
seed ex t rac t  (SSE)  broth.  S S E  was  p repared  by bo i l 
ing 100 g seed  in 1 litre dis t i l led water.  Af te r  15 min, 
pH o f  fi l trate was  m a in ta ined  to 5.6. A l iquo ts  o f  50  
ml was  poured  into 2 5 0  ml E r l e n m e y e r  f lask each 
c o n ta in in g  0 .5 %  c a r b o x y m e t h y l  ce l lu lose  ( C M C )  
(W h a tm a n  Ltd,  E n g la n d )  and  b lended  in buf fe r  at 50- 
60°C.  F lasks  w ere  au toc laved  at 15 lb / inch2 for 30 
min and inocu la ted  with an agar  b lock (5 m m  d iam)  
o f  M. phaseolina  ac t ive ly  g ro w in g  on potato  d e x 
t rose aga r  (PDA) .  Af ter  4 ,8  and 12 d ay s  incubat ion  
(2 5 ± 1 ° C )  cu l tu re  was  f i l tered through  W h a tm a n  fil
ter pape r  No.  1. C u l tu re  f i l t rates were  cen t r i fuged  at

5 ,0 0 0  rpm for  15 min.  This  fi l trate was taken to assay 
cel lulase.

The  ce l lu lase  acr iv i ty  was  d e te rm in ed  in terms 
o f  C M C a s e  th rough  m easu r ing  the r educ ing  sugar  by 
D N S  reagent  (Miller ,  1959).  To assay the effect  o f  
pH, ci t rate  buffer  o f  d i f feren t  p H  levels  viz. ,  4,6,8,  
and 10 were  prepared .  C M C a s e  act ivi ty was  m e a s 
ured after  incubat ion  for I h at 30°C.  For  op t imiza t ion  
o f  tempera ture  25, 30, 35 and 4 0 °C  were  used,  whereas  
for  Bavis t in (m e thy l -2  ben z im id azo le  ca rb am a te )  50  
W P  5, 50  and 100 pg/ml  concen t ra t ions  in the final 
v o lu m e  o f  the react ion m ix tu re  w ere  main ta ined .  The  
C M C a s e  act ivi ty was  m easured  as descr ibed  earlier.  
T h e  results  are  exp ressed  as per  r e c o m m e n d a t io n s  o f  
In ternat ional  Un ion  o f  Pure  and Appl ied  Chem is t ry  
(Ghose ,  1987).

Table 1 reveals that C M C a s e  product ion  increased 
with age o f  cul ture.  M a x i m u m  a m o u n t  o f  en z y m e  
was  es t imated  in 12 d ay s  old cu l tu re  w h ere  the rate 
o f  g lu co se  l iberat ion was  0 .34  IU/ml.  M a x i m u m  
C M C a s e  activity was recorded at pH 6 (30°C).  C M C ase
act ivi ty  g radua l ly  increased  with t em p e ra tu re  upto 
35°C ,  bu t  d e c r e a s e d  at 4 0 ° C .  B av i s t in  inh ib i ted  
C M C a s e  act ivi ty d if ferent ly  at d i f feren t  c o n c e n t r a 
tions. It was  least  ef fec t ive at 5 |Jg/ml level.  At  100 
jug/ml concen t ra t ion  C M C a s e  act ivi ty was  reduced  
by 4 7 .2 %  (Table  2).

It is well  k n o w n  fact  that  e n z y m e  act ivi ty is 
in f luenced  by pH,  t em pera tu re  and  cer ta in  chem ica l s  
(M and e ls  and Reese,  1965),  but  act ivi ty o f  the sam e  
differs  f rom m ic robe  to microbe ,  hi vitro p roduc t ion  
o f  c e l l u l a s e  by M . phaseolina  has  e a r l i e r  been
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Table 1. Effect o f  age  on  ceUulase  (C M C a s e )  p roduc t ion  by 
Macrophomina phaseolina.

Cul tu re  age  (days) C M C a s e  act ivi ty  (IU/ml)

4 0.126
8 0.21
12 0.30

Table 2. Effect o f  pH,  tempera tu re  and  Bavist in  on C M C a s e  
act ivi ty  o f  8 days  old cu l tu re  o f  Macrophomina phaseolina*

Factors C M C a s e  (IU/ml)

4 0.09
6 0.192

pH 8 0.02
10 0.01

25 0.178
30 0.197

T em pera tu re  (°C) 35 0.204
40 0.168

Control 0.21
5 0.174

Bavis t in  (pg/ml) 50 0.12
100 0.11

*. A cons tan t  t em pera tu re  (35 °C )  is app l icab le  only for pH and 
Bavistin.

s tudied  by D u b e y  and D w iv ed i  (1988) .  C h auhan  
and N a g a r  (19 79 )  have  found m a x i m u m  cel iu lase  
activi ty o f  Fusarium moniliforme  var. sublutinans  at 
pH range  o f  5 and 6. M. phaseolina  is a high t e m p e r a 
ture l o v in g  funga l  p a t h o g e n .  T h e r e f o r e , C M C a s e  
act ivi ty at 35°C c o n f o r m s  its great  potent ia l i ty  to 
secrete  ce l iu lase  at this tempera ture .

P resence  o f  cel lu lo ly t ic  act ivi ty in M. phaseolina  
exp la ins  its sap rophy t ic  abi l i ty or  pa thogenes is .  On 
inhibi t ion o f  these  e n z y m e s  its saprophy t ic  survival  
or  d isease  d e v e l o p m e n t  may  be affec ted .  Inhib i tory  
e ffec t  o f  Bavis t in  on ce l iu lase  act ivi ty agres  with 
Kanna iyan  and Prasad  (1979 )  who  found  100% in
hibi t ion in ce l iu lase  act ivi ty o f  Rhizoctonia solani at

100 ppm  o f  Bavis t in .  C o m p le t e  inhib i t ion  o f  cel iulase  
act ivi ty o f  Fusarium oxysporum  by Brass ico l  (100  
p p m )  has also been  repor ted  (M e h ta  et al. , 1990).  It 
m ay  be a t t r ibuted  that  inhibi t ion  in C M C a s e  act ivi ty 
is due  to c o m b in in g  o f  Bavis t in  with cel iulase- In 
nature  also p robab ly  the fung ic ides  en ter  in the fu n 
gal  cel ls  and  in terrupt  the m e tabo l i sm ,  the intensity 
o f  which  m ay  help in b reak ing  the sap rophy t ic  ab i l 
ity or  in tens i fy ing  the control .
REFERENCES
C h auh an  S K & M L  N a g a r  1979 Study  o f  pectolyt ic ,  
ce l lu lo ly t ic  and  p ro teo ly t i c  e n z y m e s  sec re ted  by 
Fusarium oxysporum  var  subglut mans  and  Mucor 
hiemalis pa thogen ic  to maize  (Zea mays L).  In Physi
ology o f  Parasitism (ed s G  P  Agrawal  & K S Bi lgrami)  
Today and T o m o r r o w ’s Pr in ters  and  Publ ,  N e w  Delhi  
p 171-187.
D u b ey  R C  1991 Effects  o f  pes t ic ides  on saprophy t ic  
survival  o f  Macrophomina phaseolina  in soybean  
sterns in soil.  Acta Bot Indica  19 36-40.
D u b ey  R C & R S Dwived i  1988 In vitro p roduct ion  
o f  pectolyt ic ,  cel lulolyt ic ,  am ylo ly t i c  and proteolyt ic  
e n z y m e s  by Macrophomina phaseolina. Acta Bot 
Indica  16  175-181.
G h o se  1 K 1987 M e a s u r e m e n t  o f  ce l iu lase  activitv 
by fungi .  Pure and Appl Chem  2 2 57 -268 .
K anna iyan  S &. N  N  Prasad  1979 Inhib i t ion  o f  
cel iu lase  by fungic ides .  Indian Phytopath  32  629- 
630.
M a n d le s  M &  E  T  Reese  1965 Inhib i t ion  of 
cel lulases .  Ann Rev Phytopath  3 85-102.
M e h ta  A, S C h o p r a  & P M e h ta  1990 Fung ic ides  in
hibi tory agen ts  o f  ceil  wall d e g r a d in g  enzym es .  In
dian Phytopath  43  117-121.
Mil ler  G L  1959 Use  o f  d in i t rosa l icy l ie  acid for 
de te rm ina t ion  o f  reduc ing  sugar.  Annals Chem 31
426-  428.


