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Altered permeability is known to be a characteristic of infectious plant
diseases. This alterations in many cases are known to be enzymatically induced
(Brown, 1915., Thatcher, 1942, Lai Ming-Tan et a/., 1968). Sderotium
rolfsii Sac a common pathogen affecting a number of crops is well
known for its enzymatic nature of tissue maceration (Bateman and Beer, 1965,
Bateman, 1968). In the plersent study, permeability changes brought about by
enzymes secreted by S. rolfsi and by infection in the hypocotyl region of
groundnut plants were investigated in detail and the results are presented herein.

Materials and Methods

A very virulent isolate of Sderotium rolfsii obtained from scle-
rotial root rot affected groundnut hypocotyl tissues was used throughout the
study. Culture filtrate was obtained by growing the fungus in potato broth
pectin medium (potato 400g, glucose 20g citrus pectin 20g, distilled water
1000ml) for 8 days at room temperature (26=2°C). Ten potato discs of 8mm
diameter and 0.4 mm thickness were soaked for 4 hours in 10 ml of the
culture filtrate buffered with 001 M tris HCL at pH 8.0. Permeability changes
were measured as electrolyte loss from the treated tissues. The electrolyte
loss was measured by determining the change in electrical conductivity (EC)
using the conductivity bridge type CM 84.

For detecting permeability changes in host tissue 10g of hypocotyl
tissue infected by 5. rolfsi was taken in a 500 ml Erlenmeyer flask and
soaked in 30 ml deionised water. The flasks were then kept in a shaker for
24 hours. The leachate was collected at different intervals and their conducti-
vities were recorded. Controls with healthy hypocotyls were also run along
with the treatment. The leachate collected after 24 hours of leaching were
analysed for the presence of such electrolytes like phosphorus, calcium, sodium
and potassium. Leachate collected from healthy tissues under identical conditions

served as control.

Total phosphorus was detected following the colorimetric method as
described by Ward and Johnston (1962) using a Coleman colorimeter. sodium
calcium and potassium were detected using a flame photometer as described

by Jackson (1962).
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Results and Discussion

1. Effect of culture filtrate of S. rolfsii on permeability changes in potato
tissues.

The changes in electrical conductivity of the leachate collected by
leaching the potato discs treated by the culture filtrate are presented In Table 1.
The electrical conductivity was found to increase in the potato discs treated
with the culture filtrate.

Table 1

Effect of culture filtrate of S. rolfsi on the permeability changes in potato
tissue measured as changes in electrical conductivity (each value
averages of three detections)

Sl. No. Treatment Electrical conductivity in mhos/cm
I Deionised water 350
2 Uninoculated medium 800
3 Culture filtrate 1000

2. Effect of infection on permeability changes of host tissue.

The electrical conductivity of the leachate obtained by leaching the
infected hypocotyl tissues and also the healthy controls during different intervals
are presented in Table 2

Table 2

Changes in electrical conductivity of leachate from infected hypocotyl
tissmes. (each value average of three replications)

Electrical conductivity in mhos / cm/ 10g

SI. No. Type of tissue ; s ) :
of tissue, intervalsin hours atter leaching

0] 8 2 24
1 Infected hypocotyl 3000 400 0 500.0 8000
2 Healthy hypocotyl 3000 3200 33800 450.0
Percentage increase 00 250 315 77.7

over healthy tissue
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Electrical conductivity of the leachate collected from infected tissues
was always higher than that of the healthy tissues. Electrical conductivity
increased with increase in period of leaching. It was 77.7 per cent higher
than that of healthy tissues, 24 hours after leaching.

3. Analysis of leachate collected from groundnut hypocotyl tissue infected with
S.  roifsii.

The data presented on table 3 indicated that the changes in permeabi-
ity of the host cells cause loss of electrolytes like potassium, total phosphorus,
sodium and calcium in appreciable quantites. Among the various minerals,
potassium leached out in maximum quantity and calcium the lowest.

Table 3

to
Analysis of leachate from infected hypocotyl tissues
(each value averages of 3 estimations)

Sl Name of the constituent Contents as g/mi of leachate

No. Healthy Infected Percentage
over healthy

i Sodium 20.0 300 500

2 Potassium 28.0 52.0 87.1

3 Calcium 280 41.0 46.1

-4 Total phosphorus 15 25 60 5

The culture filtrate of Sclerorium roifsii  isolated from groundnut has
already been demonstrated to possess macerating activity (Anandavally Amma
et al, 1975). In the present study it was found that rhe same could also
induce electrolyte loss. The electrical conductivity of leachate obtained by leaching
the inoculated hypocotyl tissues was found to increase from 25 to 77.7 per
cent according to the period of leaching, Further, this leachate was found to
contain accumulated ammounts of sodium, potassium, calcium and total phos-
phorus than those from healthy tissues. This loss of electrolytes from the
infected tissues resulted in the increase of electrical conductivity of the leached
solution. Similar release of electrolytes from infected tissues due to permeabi-
lity changes have also been reported for many infectious plant diseases
(Wheeler and Hanchy, 1968). A loss in semi permeability of plant cell membrane
and/or cellular death have been observed to occur prior to lesion formation in
plants attacked by the pathogens, Boirviis cinerca,  Sclerotina sclerotiorum,
Sclerotium roifsii, Rhizoctonia solani and Bacterium aroidea and in many of these
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instances the alterations in permeability of host tissue appear to be induced
enzymatically (Brown, 1915; Thatcher, 1942; Tribe, 1955; Lar Ming-Tan et
al., 1968, Mount et <., 1970). The first act of the parasite on the host
tissue appeared to result in an increase in permeability which made the nutr-
ients available to the parasite. The available evidences suggest that the enzyme(s)
secreted by S. rolfsii impairs the permeability of host cells, where by they
release electrolytes to the fullest advantage of the invading pathogen.

Summary

Infection of groundnut hypocotyl tissue by Sclerotium rolfsii was found
to alter the permeability of host tissue resulting in leaching out of large
guantities of water soluble constituents. The culture filtrate of this orgainsm
was found to alter cell permeability. The possibility of the enzymes secreted
by the impairing pathogen in the host cell permeability is discussed.

Acknowledgement

This paper forms part of a thesis submitted by the senior author for
the award of a Masters Degree in Plant pathology of the Tamilnadu Agricult-
ural University. We thank the University for granting permission to publish
the paper.

o B it \a (T 1o s o ¥ T 1M WCreWIMu lainen
[y e lmte AL adif®OouUD  Gdh OUedIEany L DO AT LHGYD  agliodd LEATH LD

RO 10 1 Teésim adll NS ST

6 T LIS DB eamim lnges AR

ajch Do GdhDDALDDUND LTI BINOSIRENTEIdh 0 a1 mIsame|rs  eamalgomm® ade
g : L2 T
nmu® oelal237a |7 Wan  allel afyMaaTun ;aaIan CHYNAMIANS M AlIDWEL™o ody

m A HTLEDTE T dhDaM e WD }ATTY

REFERENCES

Anandavally Amma, P, Shanmugam. N, and Nair, M. C. 1975 Effect of hydrolytic enzymes in
the pathogenesis of Sclerotial root rot of peanut. Agric. Res. J. Kerala {3,
48—52.

Bateman, D. F. 1968. The enzymatic maceration of plant tissue. Neth. J. PL Path, 74, 67—80.

Bateman. D. F. and Beer, S. V. 1965 Simultaneous production and synergistic action of exalic

acid and polygalacturonase during pathogenesis of Sclerorium rolfsi.  Phyto-
pathology 55, 127—I131.



123 AGRICULTURAL RESEARCH JOURNAL OF KERALA

Bollard. E. G. and Mathews, R. E. F. 1986 The physiology of parasilic diseases. In Plan
Physiology, Vol. 4 (Ed) Steward, F. E. pp. 417—550. Academic Press

New York.

Brown, W. 1915 Studies in the physiology of parasitism. 1. The action of Botrytis cinerea
Ann Bot. 29, 313—348.

Jackson, M. K. 1962. Soil chemical analysis. Prentice Hall of India Ltd. New Delhi pp. 305.

La Miang-Tan, Weinhold, A. R. aad- Bancock, J. G., 1968. Permeability changes in Phaseolus
aurens With infection by Rhizoctonia selani. Phytopathology 58, 240--245.

Mount, M, S, Bateman, D. F. and Giant Basham, H. 1970. Induction of electrolyte loss, tissue
maceration and cellular death of potato tissue by endopolygalacironase trar.s
eliminase. Phytopathology 60, 924—931.

Thatcher, F, S. 1942 Further studies on osmotic and permeability relations in parasitism,
Cand. J. Res. Sect. ¢. 20, 283—311.

Tribe, H. T. 1955 Studies in the Physiology of parasitism. XIX. On the killing Of plant cells
by enzymes from Botrytis cinerea and Bacterium aroideae. Ann. Bot. (N. S)

19, 351--368.

Ward. G. M. and Johnston, F. B 1962. Chemical methods of plant analysis. Capada Dept.
Agric. Ottawa, pp. 65

Wheeler, H. and Hanchy, P. 1963. Permeability phenomenon in plant disease. Ann. Rev,
Phytopathol. 6, 331—356.

(M. S received: 25-10-1976)



