ey

MICROFLORA

A COMPARATIVE STUDY _OF THE RHIZOSPHERE
OF COCONUT PALMS FROM DISEASED

AND HEALTH AREAS WITH REFERENCE TO
ROOT (WILT)
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INTRODUCTION

The Root (wilt) discasc of coconut palm is the most
scrious of all caconut diseases in Kerala, causi an
annual loss of over million ru, Deteriora-
tion of root system is one of ihe ‘important symy

medium for the isolation of different microorganisms,
Soil extract agar, kenknight agar, and peptonc dex-
irose agar with rose bengal and streptomycin  were
uscd for_bacteria, actinomycetes and fungi respec-
tively. The population counts of different micro-

of this discase.

Tt is a widely acecpted fact that the plant roots and
soil microorganisms form an inscpanh?c relationship.
Interaction may occur bhetween the exudates of the
plant yoots and the products liberated by the acti-
vity of the microorganisms. It is theref possibl
that the microllora of the root system and also the
il microflora may have some bearing on the dis-
case. . X

Radha and Menon (1954); Nagara‘i and Mcnon
(1955; 1956); Radha and Rawther (1959); Rawther
and Radha (1968); Lily (1964) and Srivastava et al.
(1969) have studied the microorganisms  associated
with the root and related aspects of the root (wilr)
affected coconut palms,

A hetter understanding of the rhizosphere micro-
flora of the oot (wilt) affected and healihy palms
under different environmental  conditions may be
very useful in understanding the etiology of the dis.
casc. An attempt was thercfore made in the present
investigation to asscss the fluctuation in the popula.
tion ofaﬂ\imsphcrc microflora of root (wilt) affected
and healthy coconut palms during different scasons,

MATERIALS AND METHODS

Root and soil samples were coltected from discased
and healthy patms hrom discased avea at Kayamkuw-
lam and from healthy palms Gom discase free arca
at Vellayani during rainy and dry scasons of the
year. Samples from the 1ip and hasal regions of hoth
joung aned okt ronts weve coliected and the micyn.
bial populations assessed from cach sample.

Samples of coconnt roots and contral soit were
collected separately in flasks containing 100 ml of
sterile distitled water and they were shaken for
half an hour on a mechanical shaker. Serial dilu-
tions of the suspensions were then prepared, the final
dilwion being one in a million. One m each of
the diluted suspension was piprcued inte sicrile petri
dishes and incorporated with 15 ml of the 1espective

8 were vecorded and expressed in million
per gram of soil on dry weight basis.

RESULTS AND DISCUSSION

The results are presented in Tables 1, 2 and 8.
The data revealed that the root (wilt) affccted palms
harhour a higher fungal and hacterial rhizosphere
population: as compared 10 healthy patms from both
discased and healthy areas. 'This increase was chiefly
noticed in the case’of hacteria. However, a reverse
trend was  obscrved with regard: to actinomycetes
population,

It is well known that plants affected by root in-
fecting pathogens support a higher rhizosphere mi-
crahial population than healthy ones. As the diseasc
advances, its  cffect is reflccted on the rhizosphere
microflora also, on account of the physiological
changes Lrought about by the infecting pathogens
on the host.

The increase in the fungal and bacterial pula.
tion in the rhizosphere of root (wilt) aﬂccter;aalms
mar be due to the suppression of the compcetitors
with the vesult that these organisms might have
gained prominence. However, the higher incidence
of actinomycetes in healthy palms both in hcalthy
aml diseased areas is bekicved 1o be due to the favour.
able cnvironmental conditions provided by the host.

A higher fungal and hacterial population were also
ohscrved in the thizosphere of healthy palns of dis-
cased arcas than.those of healthy palms of disease
free areas. This increase may probably be due to
the fact that the healthy palms in discased areas may
be in the initial stages of attack of the rong (wilt)
disease.

In the present studics it was noticed that the total
microbial population in the rhizosphere was much
higher than that of the correspomﬁng control soil.
Tﬁis result is to be naturally expected and the in.
creased population is auributed to the presence of

© ront exudates and sloughed-off (issues in the rhiro-

sphere which stimulates the growth and multiplica-
tion of the microorganism, .
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Scasonal pariglions,—-the data showed that the
fungal population was hi}hcr during dry seasons than
the wet scasons (Fable 1). The reverse was found
to he truc with regird 1o bacteria and actinomycetes

(Table 2 and 8). This may he die to the ahilily

ol fungi to survive under periods of drought by the
formation of formant itructaves, It is ﬁkcl : that
soil environment itself will he having some fnfluence
on the thizasphere population dwing different sca.
sons ol the year (Rowatt ¢l al., 1963). .

Effect of sample—There were variations in the
microbial populations even in the different reglons
of the smnc yoot and also in roots of different matu-
rity (Tables 1, 2 & ). Young and growing. regions
of the yonts were fonnd to harbour more microorga-
nismy than the matured and basal portions. It is
interesting to note that this was more evident in the
disease alfected arcas. However, the basal regions
of the )‘mmg and old roots surport a higher bacterial
population in the bealthy palms in disease free arca
at Vellayani.

The increased activity of microorganisms at the
growing young toot tips than dead or non-growing
roots is helieved 1o be duc to various root secretions
such as amino acids, vitamiiis and sugars,  Miller
(1938) found that growing roots liberate more root
exudates as compated to the nongrowing or old roots.

It is also possible that the basal region of the roots-

in the diseased area usually showed a certain amount
of decay, which may acconnt for reduced microbial
population.

The presence of higher bacterial population at the
hasal region in the healthy palms may he duc to the
fact that the root exudates in the basal region may
be move favourable for the myultiplication oE bacteria
than that of other organisms.

’

/ ' SUMMARY

Plants affgcted by root infectin pathogens sup?m’l
thy

. a higher rhizosphere microbial pathogens than health
oncs, It was noticed that the total microbial popu-
tation in the rizosphere was much higher than that
of the corvesponditg control svil. "i’hls increased
population is attributed to the presence of root exu-
dates and sloughed-off tissues in the rhizosphere, The
dhata also revealed that soil environment itself will
he having soine influence on the rhizosphere popul

tion during different seasons of the year. There were

variations in the microbial populations in different
regions of the root, . Young and growing regions of
the roots were found to harhour morve microorganisms,
which is helieved to e due to various root secre-
tions. : .

1t is therefore suspected from the present, investiga.
tion that higher population of fungi and bacteria
associated with the root system of coconut palms ma
have some bearing on the incidence of the root (wih;
disease. o
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TABLE 1

Fngal population in the Rhizosphere of discased and hualthy palms at A gyombuly mlhniM_y cocomut palms at Vellayeni (Population
. 10° per gram of dry soil) )
Sl Conditions of the putin Portions of the Wet mu;m Aver My xes
No. and locality from which root sample wed A- — (wct e P y oo ('};"“'1"'
roots collceterd June July Ang.  scuson) Dec. Jan. Fcb., sea:zn)
L Discased ||«luﬁ {rovt-  Young root tip 7.4 10.64 17.9? 12.1% 17.713 .4 +
wilt nifected nt Kayam- e nu .22 .29
kulium) Young root hase 5.52 4.46 15.45 8.46 12,12 17.47 20,04 17.21
OUt st tip 7.01 2.67 2055 0.9 044w 0.62° 1304
Oll root base 3.6 2.63 5.20 . 3.6 3.59 2.1 2. 12,64
Soil sainple 3.07 1.04 3.21 2.44 0.73 23.24 0.55 8. |;
1. Healthy pabis from dls-  Young roct tip oo 36E 105 54 v.m gy
cased -’nn {at Kayam- ° .7'" 6.55
kulam) Young root busc 3.06 1.42 8.9 4.49 3.0 50.37 1.01 18.14
Ofd vont tif +4.585 .56 9.81 6.97 5:n6 51.m [ ] 2009
O rout hase 5.50 .57 oh 2.7% 1.31 $o49 5.79 .86
Sl sanple 1.3 0.52 5.7 2.5 1.7 9.1 1.61 8.9
. Ilealihy palmss  from  Young root tip 4.18 0.86 0.80 2.0% 20.34 20.88 11.65 17.62 ‘
healthy arca (at Vella-
yani) Young root bisc 3.12 1.714 3.95 2.9% 7.3 15.60 3.70 7.9
OHd rout tip £A9 1.20 10.77 4.49 1.45 -12.51 6.25 G.74
Ol root base 4.42 t.08 3.95 3.05 0n .50 2.61 5.04
Soil sample 0.60 4.51 0.20 177 1.40 12.92 5.35 6.0
TABLE 2
Batarial population in the Rhizosphere of discased and ﬁcnlllgf cocennt pahns ot Kayanthulem and hewlthy covmmnt fmlms at Vellayoni
(Population 10° per gram of dry soif) :
Sl Conditivnsobthe palins  Portione of the Wet season Average Dey e stuge
Nu. andbosifity romwhich  voot sample wed oo e e (wcl-n __._Y.'.r::ﬂ......_._, Av'ft[';f;
roots colfertod June July Avg. scison) Jan. Feb,  sewon)
1. Discased gaaluis (root-  Young toot tip 50.73 91.5¢ 72.59 71.98 92.03 33.15 43.42 5G.20
wilt alfected) at Kaynm- ;
Ktbam. Young rout base 40.92 13.42 33.33 39.19 6.06 21.08 1.69 9.63
O ront 1ip o.m o 4.59 3.5 5.486 65.50 6.6 259
) Oht ront bise 3305 i1.20 0.23 17.52 12.395 2300 2.11 12.51
’ Soil xample 1.3t +.43 5.16 3.6 .06 22.54 9.68 12.03
11. Hentihy guabis frons dis.  Yonng root tip 82.93 64.54 7.83 50.47 26.67 25.27 5.62 19.19
cwed neen (4t Kayam- §
kulam). Yonug root hase 33.33 15.04 8.58 19.90 s 1680 5.53 18.8¢
Ol root tip 2.68 1.1 12.33 30.88 .41 12.50 3.0 B.85
Old root buse 43¢ 4579 6.9¢  19.00 3784 S22 L T ]
Soil smmple 420 691 438 S L7 335 361 g
L. Healithy palme  from  Young root tip. 6.55 20.29 1.17 11.54 6.7 26.%6 4.28 12.45
healthy area (at Vella- .
yani) Young root base Jﬂﬂﬂ 28.30 16.05 28.12 a.30 25.05 22.38 16.99
Ohl ront tip 4.7 44.09 3.13 .76 19,80 2.9 105,13 19.64
Ol rout ase 2053 3.6 1304 2393 2577 . 3725 166 24.4G
Salt sinple 1.2 7.59 2.60 3.4 409 5000 137 2249
- yune 1980



TABLE 3

Adhthbhlnﬁninlhkhiulﬂmuq{ﬁm)dulhdlhy" tpalms al K Reele

J kenlth

hy palats at
Vellayawi (Population 10° pergram of iy sail)
Bl Conditionsolthe pating  Portions of the . " Wel season Averugo Dry season Avernge
No. andlocality from which root samples used = —— —m———— (wet P A v (Dry
rools collccted ’ June July Aug. von) D, Jun. Feb scason)
1. Discased palnm (root- Young root tip 2.9¢ 2.62 1185 5.01 s.00 2.20 12 2.
wilt affected at Kayam. ., .
ham). Young root bise 2.04 0.63 2.14 1.6t t.on 7.0 0.133 2.81
Ol root tip .73 0.62 0.44 0.60 2.35 R LRI 37
Ol root base 9.30 0.68 0.21 3.39 . 0.33 .11
Soil sample Lo rm 06 e 23 o oae oug
11 1ealihy palow from dis-  Young rout tip 22.06 3.07 0.92 g.6n 22.27 $.u3 2.47 9.56
eased area (at Knynm-
kulam). Young root base 16.60 1.86 0.86 3.10 4.06 1.8¢ 0.56 2.14
OMd root tip . 14.15 4.20 2.74 3.69 2,06 3.51 0.1 1.96
. Old rout buyse ~3.55 3.68 0.74 2.66 0.49 6.15 2.1 3.05
Soil sample - 1es .16 114 e, 1.41 0.8 0.5
1L Healthy paline from Young roof tip i a2y 160 283 68 143 190 33
healthy nrea  (at - .
Veltayani) Young root base 15.63 26.12 12.59 IQ.'I 3.7 5.93 1.23 3.63
Old root tip : 0:42 2.70 f.03 - 4.08 2.48 816 1.56 4.0
ONt root bnse "tas o .. 697 am 541 0.87  2.36
Soil sumple 0.70 11.59 1.39 +.56 2.%6 1.3 1.59 1.




