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INTRODUCTION

IN an earlier publication (Radha and Menon, 1954) the importance
of the study of rhizosphere microflora and rhizosphere effect as related .
to the Wilt (Root) disease of coconut had been emphasised. The fact
that microfloral changes are influenced by environmental factors such
as soil fertility and climate, had been established by Waksman (1917).
The soil texture, pH, organic content, base exchange status, aeration
and moisture, all effect the soil microflora in one way or other. Fluctua-
tions in the rhizosphere microflora may be attributed to a seasonal
effect on plant growth and consequently upon the microclimate (Starkey,
1929). .

The susceptible and resistant nature of plants to any specific
disease may also influence the rhizosphere microflora (Timonin, 1940).
Coleman (1916) has observed that some fungi require moisture con-
ditions that are at a variance to the requirements of other fungi whereas
temperature has got rather uniform effect. Saksena (1955) has reported
that moisture is favourable for the growth of soil fungus as long as
there is no water-logging when the consequent anaerobic conditions
begin to play against them. ‘

In the present paper an attempt has been made to correlate the
variations in the rhizosphere microflora in coconut gardens In relation
to seasonal changes

MATERIALS AND METHODS

Root and soil samples were collected from (1) Kayangulam -
Diseased area during March to August, (2) Pandalam-Healthy area in
April, June and August and (3) Chavara - Diseased area in August and
December. The soils of Kayangulam and Chavara were sandy with a
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pH varying betwagen 5 and 6. Both at Kayangulam and Chavara, samples
were collected from the base of healthy palms and palms presenting
typical symptoms of Root (Wilt) disease, viz, flaccidity and abnormal
drooping of leaves and leaflets. At Pandalam the collections were
made from a river bed and the soil was alluvial loam with acidic
reaction. Two sets of samples were collected from Pandalam (1) from
the base of perfectly healthy palms and (2) from the base of palms
showing foliar yellowing and designated as diseased. Samples were
taken from depths of 1 and 2 feet at Kayangulam and Chavara, and
from 1 to 6 feet at Pandalam by opening pits 5 feet away from the bole
of palms. The mode of sampling and the method of estimation of
microflora were sjmilar to those followed by Radha and Menon (1954).

Root samples were cultured to study the fungal population. The
root bits were sugface sterilized with an aqueous solution of calcium
hypochlorite (1/14), washed in several changes of sterile tap water and

plated on potato-dextrose agar. Percentage occurrence of fungi was
expressed on 15 yoot bits basis.

The data orij rainfall and temperature for 1958 as recorded at the
research station ig given in table 1.

TABLE 1

Rainfall and terf;perature during 1958 as recorded at the Research Station

Mean temperature °C

Month

Maximum Mipimum Rainfall

m.m,
January B ) 30.3 21.6 0.0
February 33.5 23.5 10.7
March 35.5 244 66.3
April 34.4 24,99 $8.1
May 32 4 25.02 326.0
June _ 311 24,08 885.1
July 30.9 246 239.7
August 29.6 23.7 339.1
September 31.7 24.2 271
October 31.3 23.9 175.9
November 31.4 23.06 145.1
December 33.56 21,6 0.0

RESULTS

A. Kayangulam Samples (Tables 2a & b)

(1) The rhizosphere yielded a greater number of fungi at a

depth of 2 ft. thap at 1 ft. in the case of diseased samples while the
healthy samples showed no such distinct variation.
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TasLE 2 (b)

Percentage occurrence of fungi‘ in roots om IS5 rools picce basis in
Kayangulam Samples

Period and Healthy Diseased
depth of
sampling Other Total Other  Total
in ft R.s R.b Dip. fungi R.s R.b Dip. fungi
1. 0 0 0 112 112 6.6 6.6 0 166 179
March
2. 0 0 0 185 165 0 0 0 141 141
1. 0 0 0 203 203 6.6 0 0 114 120
May
2. 0 0 0 212 212 13.0 6 0 156 175
1. 0 0 0 218 218 6.6 13.0 13.0 137 169.8
June
2. 0 0 12 103 115 13.0 0 10.0 04 117
1. 0 0 0 112 112 0 0 0 105 108
July
2. 0 0 0 112 112 0 13 0 111 124
1. 0 0 0 185 185 24 0 0 108 132
August
2. 0 0 0 233 233 20 0 0 124 144

R.s = Rhizoctonia solani R.b = Rhizoctonia bataticola
Dip. = Botryo diplodia theobromae.

TABLE 3(a)

Rhyzosphere fungi in Pandalam Samples - in ten thousands per gram soil

Depth of Healthy Diseasod
sampling
in ft. April Juoe August April June August
1 4.4 1.9 13.7 6 9.2 5.1
2 i0.4 0.14 9.7 13.6 0.88 6.54
4 2.94 0.27 4.2 11.0 0.8 6.3
6 10 —_ — 7.8 - _

(a) During June the watcr-table was above 4 ft.
(b) In August the water-table was at 4 fs. level.
No samples were collccted below the level of the water-table.
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(2) The maximum number of fungi and bacteria were recorded
in the rhizosphere during May and August in the case of the diseased,
whereas in the case of healthy similar regularity in the occurrence of
the rhizosphere flora was not observed.

(3) No significant variation in the soil microflora in the different
samples was noticed.

(4) Species of rhizoctonia, namely R. solani and R. bataticola
were isolated from the root platings of the diseased samples in addition
to Fusaria, Aspergilli, Penicillia etc.

B. Pandalam Samples (Tables 3 a & b)

(1) The maximum number of fungi was recordedNduring August,
fewer in April and the minimum in June.

(2) The fungal population was at its height at a depth of 2 ft. in
April and August,

(3) The root pieces on plating also yielded a greater number of
fungi in April and August than in June.

TABLE 3 (b)

Percentage occurrence of fungi in roots - on 20 root piece basis

Period and Healthy Diseased
Depthof Other " Other
sampling Rs R  Dip. fungi Total R.s R.b Dip. fungi Totsl

1. o 0 0 80 80 0 5 6 73 129
2.0 0 15 20 35 0 26 3 89 118
April 4. 0 0 60 25 85 0 25 0 55 80
6. 0. 0 0 40 40 0 0 o0 80 80
. o 0 2 40 60 0 -0 6 12 72
20 0 0 60 G .0 0 65 30 95
June 4. —_ —_ - —_ 0 0 20 65 %5
6. - - - — -
/
L 0 0 0 108 108 (i 0 30 90 120
2. 0 0 o 78 84 0 0 13 128 141
August ¢, 0 0 25 60 85 0 0 63 72 135
6. — - - - - = = - -

C. Chavara Samples (Tables 4a & b)

(1) The fungal population was more abundant in the rhizosphere
of both healthy and diseased samples during August than in December.
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samples were more or less similar

4

“*(2) A g‘reaier number of fungi was recorded in the healthy sam-

ples both in the August and December collections as compared to the
diseased.

(3) 'Rhizosphere effect’ of fungi was found to deérease with

increasing depth in healthy samples whereas the diseased samples
showed no marked variation.

(4) Rhizoctonia solani, a suspected coconut pathogen was
isolated only from diseased roots.

(5) The total fungal population was more abundant in the
diseased roots than in the healthy during August, while the December

DiscussioN

The data presented above indicate a negative correlation
between the rhizosphere fungi and rainfall, this being more pronounced

in the case of diseased samples collected from Kayangulam.
The .rhizosphere fungi and the rhizosphere effect of fungi in the

diseased samples of Kayangulam is at the minimum during June-

July, i.e. when the rainfall is at the maximum. The moderate
rains before and after the monsoon appear to be favourable for the
fungal population as is evident from the data for May and August.
In contrast to the above observation, both the rhizosphere fungi and
the Rhizosphere/Soil value are not so significantly affected by the
variations in the rainfall, although with increase in rainfall the fungal
population also increases to a certain extent. Thus the coddition of
the palm seems to be a determining factor in the influence of the
environment on the rhizosphere fungal flora. That seasonal factors like
rainfall and soil moisture will no doubt play an important role in the
normal physiological activities of the plant and that in its turn on the
rhizosphere microflora is of course an established fact. Our results
further indicate the increased susceptibility of the ,palm in the
diseased condition to environmental factors and consequently on
the rhizosphere population. This is in accordance with the
observations of Timmonin (1940) that the rhizosphere ﬁopulation is
closely associated with the nature of the host. How far this
increased susceptibility of the diseased palm to environmental
conditions affects the occurrence and activity of R. solani, the fungus
associated with the Root (Wilt) disease of coconut is yet to be studied.
Although correlative data on the rhizosphere flora and rainfall is
presented by the Pandalam samples, both the healthy and diseased
samples are comparable. This may perhaps be explained as due

* to the fact that the samples designated as diseased did not present

the typical symptoms of disease as in the case of Kayangulam
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samples. The foliar yellowing exhibited by the palms designated
as diseased at Pandalam might either be temporary or have lesser
influence in the physiology of the palm than the Root (Wilt) disease.

SUMMARY

(1) The influence of environmental conditions on the rhizosphere
microflora with reference to the Root (Wilt) disease of coconut has
been indicated.

(2) The importance of rainfall and consequently soil moisture
in determining the nature (quantitative) of the rhizosphere fungal
flora was shown by the data collected from Kayangulam and
Pandalam.

(3) The increased susceptibility of the diseased palms to
environmental factors and its indirect effect on the rhizosphere fungal
population has been presented.
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