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Physiological studies on strains ol Pestalotiopsis
yersicolor isolated from a mangrove plant

S. BERA AND R, P. PURKAYASTHA
Plant Pathologl, Laboratorl, DePattmenl of I!otant, university of calcutta,

Calcutta 700 019

A series of Physiological experiments were conducted to ascenain the strain variation, il any,

in Pestaloliopsis vetsicolot iso"ated ,tom Cetioos decandra (Grifi) Ding Hou. growing in

rlilferent localities of Sundarbans. The growth characteristics, sporulating abilities of the strains

collected from various sources wele studied under different cultural conditions. Texture of

mycelial mats. rate of growlh and intensity of sporu!ation differed significantly. All three

strains showed maximum growth at 30'c. The pH values 5.5,4.5 and 5,0 were also lavoura_

ble for the growth of A, B and C strains respectively. Strain C failed to sporulate under

continuous darkness for 7 days while other two strains sporulated profusely under similar

condit,ons. Salt (Nacl) tolerance of different strains was tested /, vilro. Strain A was found
to be most'tolerant among the three. The strain A showed moderate growth (89.33 mg. dry
weisht) at 2 04 M Nacl.

Key words : Pestolotiop.tis tersicolor, Ceriops decanclru, Sporulation, Salt
tolerance, Phytopathogenic fungus

A phytopathogenic lungus was isolated for the first time {rom an infected leaf of
Ceriops decandra ( Grifi ) Ding Hou, an economically important mangrove plant
of Sundarbans, West Bengal. The organism was identified as Pestolotiopsis
versicolor ( Speg. ) Steyaert. This fungus was found to grow abundantly on

the living leaves o{ the aforesaid host in a number of localities in Sundarbans.

The differential growth characteristics of isolates of the same species growing

on C!. decantlra collected from different localities created an interest and hence,

this investigation was undertaken to determine whether any strain variation

exists in the aforesaid fungal species.
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MATERIALS AND METHODS

S. Bera and R. P. Purkayastha

The infected leaves of ceriops decandra was collected from different localities of
Sagar lsland, Sundarbans ( West Bengal ) during September, 1990. Two strains
(BandC) were isolated from infected leaves and identified as pestalotiopsis
yersicolor ( Speg. ) Steyaert. The identity of the organism was also kindly
confirmed by Dr. J. E. M. Mordue, lnternational Mycological tnstitute ( lMt ),
Kew, Surrey, England ( tMl No. 343606 ). The strain A was collected from the
Departmental stock culture.

For the assessment oI mycelial growth, the fungal strains were grown in a
medlum (Glucose 309, asparagine-1g, MgSOr, TH!O-O.Sg, KH poa-1.Sg, Distilled
water 1000m1 ; 50 ml/250 ml flask ) for a desired period. The mycelia were
finally collected, dried at 60 C for 96 hr. and wighed after cooling in a desicator.
Usually. three replicates were used for each treatment. To study the effect
of any chemical organic or inorganic on the mycelial growth, desired quantity
of test chemical was added to the liquid medium before srerilization. lnitial pH
was noted.

EXPERIMENTAL RtrSULTS

Comparotive grcwth choructetistic oldiferent strolns of p. vrrsicolor
The growth characteristics of strains ol P. versicolor were compared after
growing them in both solid and liquid media. The observations are summerised
in Table 1 .

It appears flom the Table-'l that the growth rate of the strains are more or less
slmilar butthe texture of mycelial mat and intensity of sporularion differ signifi.
cantly among three strains. ln liquid medium ( Glucose-30g, Asparagine-,|g,
MgSO*, 7H10-0.59, KH POa-1.59. disrilled water-1000 ml ) the rate of growth
was quite difrerent. Strain B exhibited maximum mycelial growth ( 696.33 ..
4.84 mg ) while strain A showed minimum growth ( 439.67_-6.06 mg ) Strain C
could be placed in the intermediale category ( 559.33 j 4.41 mg ). Significant
difference in rate of growth among the three strains was observed in liquid
medium unlike the solid medium.

Pairing of isolates

To conlirm the strain variation exists rn p. versicoror the curtures were paired rn
all possible combinalion in Petri dishes containing potato-dextrose-agar medium
and incubated for 21 days at 25t1'c. The resurts are summerised in Tabre-2.
The results ol pairing experiment also conlirm that strain variation exists in
P. versicolor.
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Toble 2. pairing ol isolalcs oi p. vetsicolat

S. Bera and R. p. purkayastha

SfRAINS B EACTIONS

BxB
CxC
AxB
AxC
BxC

Homogeneous
-do-
-do-

Overcrro,nth
_do_

Line of Contact

EJJ.ct o.f t emperatut e

The fungal strains were grown on Potato-dextrose.agar medium and incubated
at 15',20',25', 3O', 35', and 40'C Ior 5 tlays, The results are given in Table 3.

Table 3. Eiiect of tempcraiuie on gro,/Jrh ol {Iif[erent at!aint al P vetsicolor

Tempetatu re

('c )

Dianrcter of the nlyceli3l met
(nrnr )* with S. E.

Srr. A Str. B Str. C

Overal, effect due
lo temperature

15

20

30

35

40

29.33 23 00 19.67
': 1 .45 -r 1 53 1.2a
63.00 ii4.00 05.67
4.04 30i t376

72.00 7aA1 73.33
1.iJ0 

' 0.67 ,088
79.00 75.67 7't.00
1.'15 !186 1.0\)

75.00 44.00 70 33
1.15 .1 15 088

32.67 35.6r, 33.33
0.67 120 0.33

2.X.00

61t,22

r 1.86

14.6'l
.!:1.11
77 22
,0.85
6 3.1 'l

.t 4.85
3 3.89

0.61
Overall average 58.50 53.50 56 56
growth due to strain :i 4.91 : 5 06 r 5 34

* Average of 3 replicates'treatment
lnitial ptl,6.5
lncullation period - 5 days

Critical dilFerence (C D.) values .t :

Main elfcct due to

Temperature 3.00 1.02
Strain 212 2.85
lnteraction $.20 6 90

.1 ..,
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ln all cases optimum temperature was 30.C although strain B showed slighfly
higher growth at 25"C. Growth of strains A and C declined abrupfly beyond35'C. Considerable difference in mycelial growth was also observed among thestrains at 15"C.

Efe ct o.f p H

The eflect of pH on growth was also studied after growing the strains in glucose
asparagine medium as stated earlier. Buffer solution with corresponding pHvalues ranging from 4.S to g.O \
KH po, and K, H po, at " ";#;,:#:I"l,oilIl'.rr"1i*0",1#:",J,"J.1]"*,ffmedium ( double strength and adjusted pH ; autoclaved *prrut"fV and aftercooling, equal volumes of both ( similar pH qraOe I *.ru ,ir"i, inoculated andincubated for 9 days al 19r1"C.

All_the strains of p. versicolot grew in a wide range of pH ( 4.b to g.O ). StrainsA, B and C exhibited maximum. growth at pff S.S, +.S unO S.O respectively( Table-4 ). ln all cases mycelial growth was ,ini.ur ri pHSl

Talrle 4. Effecr of pH on growth ol3 strains ot p. versicolol

pH Dry weight of mycetia (mg)* wirh S. E_

Str. A Str. B Str. C

Overalleffect due

to pH only

4.5 473.33
:! 2.0 3

486 33

+5 36
544.00

15.13
509.67
t6 06

436.00

:t 4.53

r:6.57
198.67

:i:9.53
409.90

595.00
r 6.1'r

56 3.00

t 6.81

589.00
+4-58

507.33
+6 33

420.33

+5.04
308 00

+9 29
310.33
tg 02

47 0.43

610.67

+7.54
653.33

18.88
636.67

607.33

+11.41
508.33

a11.05
331.67

+8.41
210.00
+6.93

508.52

559.67

568.22

589.89

541.44

454.89

287.00

239.67

5.0

55

6.0

6.5

7,0

8.0

Overall effect due to
strain

* Averase of 3 repti""t""n[]iiii
Temperature 19 + ,|.C

lncubation period - 9 days

I
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Efect of light and tlark on grottth antl sporulotionpetri dishes ( 9E mm. diameter ) each containing potato-dextrose_agar 
mediumwere inoculated with asar discs-( 5.mm. diam"t., r *iii i,"i.'",,u un, incubatedunder 3 different light conditio.ns. for 7 days. Onu .u,'Jip"rri dishes wasincubated under continuous lisht 

.( 
500 ru* I 

'unu 

"e"orJ' s]e,t ;". ptaced undercontinuous darkness ( 0 rux ) whire th" ,"r"irrrn 
" "-" 

ri.. 
"*ror"o to diffusedlight ( 3oo lux ). The results are presented in Table-b.

Table 5. fffect ot light and dark on growth and sporulation ol p. vetsicolot

Fungus Contjnuous darkness (0 lux)
Diam. of lexture Sporu-

Continuous light (SO0 tux)
Diam. of Texture Sporu _

mycelia lation
mat (mm)

Diffused light (3OO tux)
Diam. of Texlure Sporu-

Jation
mycelia I

mat (mm)
latio n

mycelial
mat (mm)

Str. A

Slr. I

Str. C

95.00

3 0.66

28.6 6

95.00 Fehy Felty

Farina- +-i
ceous

Farina- + l

ceous

95.00 FoJry l_,t,

95.00 Sub- r,r F
{etty

95.00

95.00 Subfetty

95 00 Felty wirh -prominent
ridges

Felty -
w ith
Prominent
ridges

- : No sporulation ; + =.few sporulation ; +.r _moderate sporutatjon
sporulation ; All data are average of 3 replicates , f"rpur-r,rr" i+ f-iC .

+ i : profuse
lnhial pH-6.8;

It is interesting to note that strain C showed no sporulation in either diffusedlight or in continuous darkness but continuous light induced sporulation. On
the other hand continuous light inhibited sporulation of strain A. profuse
sporulation occured when cultures ofstrains A and B were incubated in conii-
nuous darkness and diffused light respectivety. Alrhough there was no s,gnjfi-
cant difference in the rate of growth of 3 strains on pDA medium under
continuous darkness or diffused light, exposure to col.ttinuoLs light, however,
increased the growth of strain A rnarkediy.

PDA medium. lncubaiion period 7 days.

E./[ect of Sodium Choloridt

Salt tolerance of the three strains
from halopltytic plants was also
prepared as described earlier for pH

ol P. vcrsicolot of wlrich 1wo were isolatecl
tested. Glucose-asparagine medium was

experii.irent and different amount o.i Sodiunr
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Choloride were supplemented tothe mediumto obtain 0.17, 0.34,0.51, 0.68,
1.36, 2.04 (M) conccntration. The results are incorporated in the Table-6.

Of the 3 strains, strain A and C showed maximum growth at 0.17, and 0.34 M
respectively while B strain exhibited highest growth in control medium. About
95:{ reduction in growth was recorded for strains B and C and about 80fo for
strain A at 2.04 M level.

Table 6. Elfect of Nacl on growrh ol P vetsicolot s:(ains

Conc. of
Nacl (M)

Dry weight of mycelia ( mg )'with S. E.

Str. A Str. B Str. c
Overall effect due
lo conc. of Nacl.

Control
(wirhout NaCl)
0.17

0.34

0.51

0.u9

1.36

2.0+

Overall effect
due to strain

686.33
+6.06

561.33
-_t 8.29
547.67

+4.98
516.33

+7.69

388.67

+5.93
223.67
+ 8.15
36.33

11.86
422.90

559.33

+4.41
569.33

+6.17
584.33

+9.02
539.33

+10.40

409.00
+8.50

286.00
+13.05

14.98
426.29

439.67

t4.84

+ 9.84
449.67

+iz.ss
r6.84

4't5.33
+7.69

1 18.67
:i 633
8 9.33

t 5.84
349.05

56'1.78

554.67

527.22

426.00

404.33

209.44

54.11

*Averageof 3 replicates/treatment: Temperature - 23 r- 1'C i lnitial pHof themedum-S.6
I n.ubation period-9 days.

Efect of different concentrqtions of Sodium Chloride on getmination and germ
tuhe growth of P. versicolor

About 6l % spores of strain A and 2O%" of strains B and C germinated in control
( sterile distilled water ). The average germ tube length of strain C was,
however, three times longer than that of strain B, Results suggest that strains
A and B were most and least tolerant to NaCl.

DISCUSSION

The results of present investigation reveal the existence of strain vatiation in
P. versicolor obtained from various sources. significant variations in texture
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of the myceliar mats, growth rate and intensity of sporuration were noted.
Variation among strains of a fungar species is not unnaturarsince it has been
reported earlier that strains ol Alternario alternots were isolated from O".ralis sp,,
Phaseolus sp, and vignq sp. ; strains of cot..'tnespora cossicctro were isorated from
Elephantopus sp- and, Hemigrapri.r sp. whiie the strains of Frsarium .sorqni were
isolated from Acalryha sD,, Aesle sp. and Ruellio sp. ( lvla ik, .1977 ). Ti]e
result of pairing exreriment ( pairing of cultures ot p- yersicolor in all possible
combinations ) also confirms the validity of the strains. Significant difference
in growth of strains at lower temperature was arso noted. Uiikar rrrri ( 19g0 )reported that ihe optimum temperature for the growth ol p. rctticolot was
27-30"C. This report substantiates the findings of the present study. Tne
said author noted 5.8 as the optimum pH value for the growth but tire present
strains of P. yersicolor showed different pH values ( 4 5-5.5 ) for tireir oprimumgrowth. This pH range is also not unusual since Thind and Madan ( 1979)
demonstrated lhat Pestalotia p.\idii could grow well even atpHr although p.
linerea grew at pH 7.5 ( Upadhyav and Dwivedi 1978 ). rr is significanr to
note that both strains A and B sporurated profusery under continuous darkness
for Tdays but sporuration of strain c was significantry inhibited undersi,irar
conditions. Swamy and Mani ( 1979 ) reported that light was essential for the
sporulation of p. polmarum isolated {rom coconut. But the resuits of present
study suggest that right is not arways essentiar for sporuration ofaI species
of Pestalotiopsi{. However, further investigation is necessary to det€rmine why
strains of p, versicolor show differential behaviour witlr regard to sporulation,
considerable variation among the strains was arso recorded wiflr regard to their
salt tolerance. There was no indication that the strains isolated from mangrove
plants was more salt tolerant. lt is also necessary to mention that spores of
P. versicolor are more sensitive to NaCl than mycelia. Tite strains B and C
showed total inhibition of growtlt and germinalion at O.Og and 0.34 M concen_
trations of Nacl respectivery. Mani and swanry ( 'r983 

) studied the sporuration
and growth of P. palmurunt on Czapek,s medium containing O.g5 to 2]2 (M)
NaCl. They observed that the growll] of the fungus was increasingly inhibited
at concentrations above 0.34 M. Tire resurts of this studyarso reveal thalone
ofthe strains of p. versicolor is siqnificantly more tolerant ( 2.04 M ) to NaCl
than that of other iwo slrains.
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