
+ 

11 3 

Table 7 : Mean diameter of the lesions on detached leaves 

of tea (TV-18) follow~g inoculation with four 

isolates of B. carbonum 

Average of 50 lesions. 

On the basis of three repea ted experiments isolate 

BC-1, BC-2 and BC-4 were considered as virulent while BC-3 as 

weakly virulent strain of~· carbonum. 

Part III Cultural conditions affecting growth and sporula-

tion of B. carbonum 

Since no work has b een done so far on the physio

logy of ~· carbonum, initially it wa·S considered worthwhile 

to study the effect of some major factors such as incubation 

time, temperature, pH of substrate, c a rbon and nitrogen nutri

tion on the growth of one of the virulent isolates, ( BC-1) of 

B. carbonum in vitro. 
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Effect of incubation time 

Effect of incubation time on the growth of B. 

carbonum was studied in vitro. B. carbonum _was grown in 

Richard's medium for a period of upto 25 days at 30! 1°C. 

The mycelial growth of the fungus was recorded after 5,10, 

15,20 and 25 days. The results are embodied in Table-8, and 

Fig.3. Maximum growth of~· carbonum was observed after 15 

days of incubation and then rate of growth declined. Mycel

ial growth increased by 30.48% from 10 to 15 days of incuba

tion and decreased by 6.8% from 15 to 20 days. 

Effect of pH 

It is well known that pH of the medium plays an 

important role in the growth of microorganisms. The utiliza

tion of nut~ients depends partially upon the pH of the culture 

medium. Therefore it was considered imperative to use a buffer 

system t~ stabilize the pH of the culture medium during incuba

tion. Initially buffer solution with pH values ranging from 

4 to 8 (4.0 , 4.5, 5.0, 5.5, 6.0, 0.5, 7.0, 8.0) were prepared 

by mixing KH2Po4 and K2HPo4 each at 0.03M concentration. The 

pH of the medium was adjusted using N/ 10 NaOH or N/10 HCl to 

obtain the corresponding range of pH values. Richard's medium 

and phosphate buffer were sterilized by autoclaving for 15 min. 

at 15 lbs. p.s.i. pressure and equal parts of buffer and medium 

were mixed before use. Each flask (250 ml) containing 50 ml 
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Table 8 Effect of incubation time on growth of 

B. carbonum 

Incubation 
time 

(Days) 

* Average dry wt. (mg) of mycelia with S.E. 

5 

10 

15 

20 

25 

146.0 

181 .3 

236.0 

220.2 

188.1 

* Average of 5 replicates 
Temperature, 30 ! 1°C 
pH of medium, 5.4 

+ 4.02 -
+ 3.16 -
+ 4.45 -
+ 3.16 -
+ 3.20 

. -

of the medium was inoculated with mycelial block of B. 

carbonum (4 mm diameter) and incubated for 15 days at 30!1°C. 

The results are given in Table-9. It appears that~· carbonum 

grew over a wide range of pH (4.0 to 8.0) and showed optimum 

growth at pH-6.0. (Fig.4). Mycelial growth increased upto 

pH 6.0 and then gradually declined. The percentage increase 

in mycelial growth of B. carbonum from pH 5.5 to 6 .o ( optimum) 

was 11.62% while reduction in growth from 6.0 to 6.5 was 

Effect of temperature 

Temperature is also considered as a major factor 
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Table 9 : Effect of different pH on the growth of 

B. carbonum 

* (mg) with pH Average mycelial dry wt. 

4.0 153.3 • 4.87 -
4 .5 167.0 + 4.45 -
5 .0 175 .1 .. 5.15 -
5.5 228.2 + 6.08 -
6.0 258.0 + 3.70 -
6.5 223.4 .... 2.49 -
7.0 124.2 + 2.44 , -
8.0 68 .6 + 1 .93 -

* Avera ge of 5 replicates/treatment. 
Temperature, 30 ! 1°C 
Incubation period, 15 days. 

S.E. 

affecting growth of a pathogen. Therefore, the effect of 

different temperature (15, 20, 25, 30, 35 and 40°C) on the 

growth of B. carbonum was studied in vitro. Like previous 

experiments B. carbonum was grown in Richard's medium anq 

incubated for 15 days at different temperatures. Results are 

summarized in Table-10 and depicted graphically in Fig. 5. 
li 

~· c arbonum grew over a wide range of temperature from 15 to 

40°C. Maximum mycelial growth was noted at 30°C and then there 

was a gradual declllle. 
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Table 10 : Effect of different temperatures on the 

growth of B. carbonum 

Temperatures Average mycelial 

15°C .. 55.0 

20°C 145.6 

25o°C 171 .2 

30°C 238.0 

35°C 178.1 

40°C 98.4 

* Average of 5 replicates 
pH of Medium- 5.4 

Incubation period - 15 days 

Effect of different carbon sources: 

dry wt ( mg) with S • E • 

+ 2.6 -
+ 3.2 -.. 4.1 -
+ 4.4 -
+ 3.2 -
+ 3.9 -

Five different carbon compound s (viz, D-Glucose, 

D-Fructo se, Sucrose, -Gala? to se and Mannitol) were tested on 

the growth and sporulation of ~· carbonum. The equivalent 

amount of carbon present in 1% glucose was used as standard 

and added separately to the basal medium (Asparagine (0.2%) 

KH2Pv
4 

(0.1%), MgS04 , 7H20 (0.059(,), 2 pg/ml of Zn++, Mn++ 

and Fe+++ ) • Results in Table-11 shows ~hat sucrose is the 

best source for growth and sporulation among the carbon sour -

ces tested. 
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Table 11 Effect of different carbon sources on growth and 

sporulation of ~· carbonurp. 

Carbon 
sources 

5 Days 10 Days 15 Days 20 Days 

Dry * Sporu- Dry * Sporula~ Dry * Sporu Dry* Sporu
weight lation** weight tion ** weight lation wt. lation 

D-Glucose 155 •• 3 
+2.84 

D-Fruc
tose 

Sucrose 

Ga1acto se 

Mannitol 

Control 
{without 
carbon) 

158.0 
!3.41 

123 .7 
+3.06 

21 .o 
+2.44 

+ 186 .o 
+4.33 

203.7 
+4.62 

214.7 
! 3.96 

48.0 
+2 .41 -

39.3 
+11.80 -
18.3 

+0.66 -
* Average of three replicates {mg) 

++ 

++ 

216.3 
+ 4.94 

258.7 
+5.86 

289.3 
+6.2 

52.0 
+3.84 -
52.3 
+6.08 

24.0 
+2.43 

** ** 

++ 249.3 +++ 
. +7 .61 

+++ 247.0 ++++ 
!4.92 

+++ 271 .o ++++ 
+8.58 

57.0 
+3.46 

29.0 
+4.88 -

** - = Nil ; + = Poor ; ++ = Fair ; +++ good 
0 

++++ Excellent 

Temp. 30 ! 1 C 

Effect of different nitrogen sources 

Nine different nitro gen compounds (Potassium nitrate, 

Calcium nitrate, Sodium nitrate, Ammonium nitrat e , Ammon ia sulphate, · 

Peptone, Casein hydrolysate, Yeast extract and Beef extract) were 

tested. In this experiment, the basal medium (Glucose ( 1%), K2HPo4 
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Table 12 Effect of different nitrogen sources on growth and 

sporulation of ~· carbonum 

5 days 10 days 15 days 20 days 
N i -crogen Dry wt Sporula-Dry Sporula- Dry wt Sporula Dry wt • Spo rula sources (mg)* tion** wt. tion* (mg)* tion** (mg) * tion** 

m * 
@ 

Inorganic 
sources 

Potassium 29.0, + 94.3 ++ 105 .o +++ 138.0 +++ 
nitrate !1 .34 .+2 .41 +2.6 +4 .21 - - -

Calcium 
nitrate 29.7 107.3 124.0 158.0 + 

+0.78 +1.72 +2.2 +4.43 - - - -
Sodium 21.7 + 76.7 ++ 92.0 ++++ 118.7 ++++ 
nitrate +1 .12 +2.11 +3.4 +5.12 - -

Ammonium 32.3 102.7 115 .o 185.0 
nitrate +1 .21 +4.84 +4.8 !4.95 -

Ammonium 19 .o. 65.0 72.0 95.7 
sulphate +1 .41 +1 .4:1 !2.3 +4.66 - - -

Ors;anic 
§QUrces 

Peptone 27.0 109 ;.0 ++ · 143.0 +++ 190.7 +-++ 
+2.43 +4.50 -+4.5 +3.40 - -+ Casein 24.7 69.0 83.3 101 .3 + 

hydrolys- !3.16 +1.22 +3.62 +4.24 - - -ate 

Yeast 26.7 117 .o 159.0 ++ 173 .o +++ 
Extract :!3.62 !3.80 :!5.1 !5.61 

Beef 21 .o 79.0 + 120.0 ++ 150.3 ++ 
Extract +2.84 !3.13 +2.2 !5.22 

Control 4.3 7.8 9.7 12.3 + 
(without +1 .15 +1 .42 +1 .46 +6.34 
nitrogen) 

Average of 3 replicates. **- ::: Nil . + Poor . +-r Fair, , , 
+++ = Good, ·++++= Excellent. Temp. 30!1°C. 
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(0.1%), Mgso4 , 7H2o (0.05%), 2f1g/ml of Zn 'Mn+++, and Fe+++ 

each) was supplimented with a desired concentration of nitrogen 

compound. The amount of nitrogen present in 0.15% superphosphate 

wa s taken as standard. Results (Table 12) shows that ammonium 

nitrate is the best nitrogen source for growth of B. carbonum 

and sodium nitrate is best for sporulation among the inorganic 

nitrogen sources tested while peptone is the best among the organ i c 

nitrogen compounds tested for growth and sporulation of ~.carbonum. 

Part IV : Det ermination of the levels of phenolic compounds in tea 

leaves before and after infection with B. carbonum. 

(A) Characterization of simple phenolics in healthy tea leaves 
0 

One of the most important and well known chemical 

constituents of tea leaves are the phenolic substances (Wang,1991). 

At the onset, it was decided to extract the simple phenolics of 

tea leaves and characterize them by thin layer chromatography. 

They were iden~ified by comparing with authentic phenols and phen

olic acids. Simple phenolics were extracted from healthy leaves of 

six tea varieties (TV-26, TV-25, TV-16, TV-18, TV-9 and TV-17) 

as described under materials and methods and chromatographed two 

dimensionally on silica gel plates separately, TLC plates were 

developed first in acetic acid-chloroform (1:9) and then in ethyl

acetate-Benzene (9:11). Some phenols were detected as blue spots 

on TLC plates immediately after spraying with Folin ciocalteau's 

reagent whereas others appeared as blue to grey spots when the plates 

were further fumed with ammonia vapour. Rf values of the separated 


