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l‘!-agaljav,:_nﬂw:n:: thr; sm&maladmrﬂgggmml and gﬂbgmphlcalé
_lilsr.nﬁutmﬁ”“ﬂf soil-bormne  fungi and Ifrzuﬂ:}p;j@t of root discases,
ﬂ.ﬁﬁ.ﬂsﬂl.heﬂﬂimﬁs and soil samples were & } from Kumbalpola
nursery: which is one of the fargest Teak nurserics: in Si Lanka, The
results of the survey shmu-::‘:l E]Hm&li‘”ﬁ:f_ _.m@ qf' m’:dlmg were ﬂffﬁ:-’fﬁi
by root rot.  Rhizoctoric a-pa:m.awm af ,ﬂ:e sm; inhabitants, W
identified as Lh& causal organism of oot rot of Taa.k.. The fusgal

papulations of u:ﬁ:ﬁb:@ﬁmn—mﬁ:stad goils of the num:[y were studied:
The envirosmental factors ‘which influence the severity of: the discase;’
ancluding  soil maksture; soil pH, soil temperatuee, organic  carhan;:
‘arganic mater and nitrogen contents, were compared in both soile.

INTRODUCTION

Teak is a valuable timber species in Sri janka. At the seedling stage, Teak is
susceplible to several diseases. Reot rot of Teak scedlings was reported in Sri Lanka
At Kumbalpola nursery m 1993, Kumbalpola is located in Kurunagella distriet. The
altitude is O to 10 m, mean anneal temperature is 23 to 27.5°C and the annual
rainfall 15 1500 o 2000 mm. The sml of Kumbalpola nursery consists of red vellow
podeolic soul with strongly mettled sub soil and low humic gley soil. The soil is well
drained, moderately fine textured and strongly acidic, A Rhizocionia species was
ientificd as the causative organism of root rot disease. T causes scrious visual
damage to tiny Teak scedlings.

Soudies were undertaken to understand the effect of soil environment on the incidence
of roat rot disease in the Kumbalpola nursery,

MATERIALS AND METHOQDS

A feld survey was cammied cut at Kumbalpola nursery in 1993 10 estimate the
eeoutemic Inss due fo root rot discase at the nursery stage (about 32%). Soil samples
were u:?:”i:w.‘.t-.':d from different depths {rungmg fr-::um Qo 3" 3 wa" r:- o ‘J" nr -
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mfested and infested soils of the nursery beds. The soil samples were stored in
polythene bags with a view to determine modsture content, phl, organic carban,
organic matter content, nitrogen content and soil fungal pepulation.  Czapek-dox
apar medium was used for the study of the fungal population of the seil.  Seil
temperatures were also measured at the sample spots.

SOIL ANALYSIS
The following steps were taken;

- Motsture content was oblained by taking the fresh weight of the soil before
obtaining the dry weight after drying in an oven at 1057C.

- The pll was measured using a pH meter,

- The percentage of orgamic carbon and omganic matter of the: ol was
destermined by the Walkev Black methed:

The total nitregon content of the soil at differeat depths for both soil types was
determined by the Kjeldhal method.

- The number of fungal eolonics in the soil samples was determined by means of
the soil dilution plate method, Morphological characteristics of the mveelium,
such as colour of the mycclium, septation, together with shape and kind of
spores, reproductive structures and funpal tissues were used for identification.

RESULTS

The highest temperature was recorded in the top soil of the non-lnfested region and
e Jowest temperature was recorded in infested deeper soil (Table 1) The sol
moisture contenl was as high as 35.9% in infested soil whereas inthe non-infested
goil it was 27 153% (Figure 1), The soil pH was higher in the fop soils than in the
lower soils for hoth sites (Figure 2), Both soil organic carbon and organic matter
contents were higher in the infested top soil than in the non-infested soifz (Fipures 2
and 4). The highest value for the soil nitrogen content was observed in the infested
top satl (0.065%) (Figurs 3).

Table 1 Temperature of Soil at different depths

Sail Depth Temperature °C
Infested sodl Healthiy 2l
0 ta 3" {0-7.6 cm) 1 34
T 6" ({T.6-15.2 cm) 3] 33
Gt 9" (15.2-22.9 ¢m) 28 33

Ambient temperature wag 32°C
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Figure & - Soil microbial population in the nursery beds
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The distribution of the soil fungal population in infested and non-infested regions of
mursery beds was determined.  The numbers of Aspergillus species {G & L),
FPeniciliium species (H), Ferticillium species and Fusarinvm species were higher in
nfissted soil than in non-infosted soil.  The Rhizopes species count was higher in
healthy sol. Cforafoboiny species, Geofrichum species, Aspergiliur species (1) and
Cordang Specics were only present m healthy soil The number of Frichodermi
viridae was iower i infested soil than in non-infested soil (Figure 6).

DISCUSSION

Normally, the temperature of top soil s higher then that of deeper soil since the
surface 20il i in dircet contact with the sunlight. But in an infosted region, the soil
temperature values were lower than in healthy soils.  This result indicates that a
rclatively low temperatur: may be suitable for the growth of the pathogen,  The pH of
el 15 an impaortant factor reparding the oceurrenee. and severity  of plant discase
caused by certain goil-borme pathogens (Fungi are acid tolcrant and can grow ata pH
as low az 3.5 altlouelh their optimam range s pH > to 6),  Diseases are more sericus
in areas whers sol pH favours particular pathogens,  Infested soil showed a relatively
oo pH range which 15 probably sutable for the growth of the pathogen, The highaer
carbon content n top soil when compared with decper soil may be duc to the addition
of considerable amounts of organic matter and organic debris from dead leaves and
fertthizer The higher level of nitrogen content in top soils, also indicates a high
degree of decomposition of the hifter laver and ferilizer use. The number of
Rbtzoctonta specics was higher im infested soal than - healthy seil.  In the order
Agromycetales however, growth characteristics are such that byphae alone éan
compensate for lack: of spontation.  These characteristics inciude adaptability of
hyphae te a wide range of soil conditivas, rapid growth rate and resistance of hyphal
fragment or sclerotia to adverse environments becanse of spocial wall and
photoplasnue propertics, It has bocn found that Prichderme viridae can be used as a
biotogical control ageat to control some fungal pathogens.  The results show that a
large number of Aspergilius and Pericillinm species appear in infested zoil, This
may be attributed to their production of & large nomber of gmall thermo-tolerant
conidia that can survive better in soil.

CONCLUSION

Physical factors, chemical factors and biological faclors such as temperature,
acration, moisture content, pH, organic matter content, organic carhon content,
nitrogen content and Frichaderma wiridae scems to determine the soil  fungal
population and the cecurrence of disease incidence in Teak nurseries




