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Abstract: Bamboos are the most important plant due to their different uses and good soutce of income for
upliftment of rural economy. Different parts of bamboos are damaged by many harmful bacteria, fungi and other
organisms causing huge loss of economy. Diseased leaves of Bambusa pallida were used for isolation of fungal
assemblages in symptom sites. A total of 7 fungi were isolated from the cultured medium; these were Lasiodiplodia
theobromae, Drechslera rostrata, Curvularia lunata, Fusarium redolens, Sterile spl, Sterile sp2, and Sterile sp3. Isolated L.
theobromae, D. rostrata, C. lunata, F. redolens may be the causal fungi for necrotic spots disease in B. pallida. Colonization
rate and isolation rate (%) were observed highest in L. theobromae, C. lunata F. redolens and Sterile sp2. The present
finding will be helpful for knowing the causes of damage and relation with leaf spot disease. Further studies needed to

be undertaken for finding the mode of colonization to causes diseases.
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Introduction

Bamboos are woody perennial grass belong to
family Poaceae. Bamboos are known as 'poor man's
timber' in India and play an important role in the
rural livelihood and economy. In India, there are
about 128 species of bamboo belonging to 23
genera and covering an area of 10.3 million hectares
(Tiwari, 1991) but 19 species are recorded in
Tripura (Forest department of Tripura, 2018). Of
these, the Northeastern region has 15 genera and 90
species covering 29,396 sq km which comprises of
about 28% of total bamboo growing areas in the
country (Anonymous, 2005). In Tripura bamboo is
used in various ways like in traditional use,
household, craft making, house making, furniture
making, and fencing or in more various purposes.
Bamboos have a wide range of societal and
industrial uses as food, building material, high-
quality paper, and soil conservation (Basumatary ef
al., 2015; Nath ez al., 2009).

More than 1100 species of fungi have been
described or recorded world-wide from bamboo
and include ca. 630 ascomycetes, 150
basidiomycetes and 330 mitosporic taxa and most
taxa have been recorded from Asia, with relatively
fewer known from India and South America (Hyde
et al., 2002). Bamboo is affected by many diseases,
among these rot and blight diseases are most
serious which were also reported from Bangladesh
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(Gibson, 1975; Rahman, 1978). In India, blight
disease was reported from the state of Kerala and
Orissa (Jamaluddin e af, 1992). The Disease
development is mainly depends on three conditions,
these susceptible  host  plant,
environment, and an active, living pathogen must
be present (Pscheidt and Ocamb, 2016). Therefore,
majority of cases fungal infection causes necrosis of
the host plant tissue and showed some abnormality
in plant. Endophytic fungal population varies from
plants to plants, species to species, region to region
but also differs with change in climatic conditions
of the same region (Nair and Padmavathy, 2014).
Matured leaves had greater number of genera and
species, with higher colonization frequency, than
those in the young leaves and fungal occurrence in
leaves increased during rainy season i.e., July to
September (Chareprasert e¢f al, 2006; Thongsandee
et al., 2012).

are favorable

B. pallida is one of the most important bamboo of
Northeast, it occurs in Arunachal Pradesh, Assam,
Meghalaya, Nagaland and Tripura of North east
India and it is mainly used for making of baskets,
mats, toys, wall plates, screen and wall hangers
making (Gupta and Ranjan, 2016). The leaf spot
disease of B. pallida was selected because, the
majority of pathogenic bamboo fungi have been
reported from leaves with few records from culms
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and leaf spot diseases caused by several species of
Phyllachora are one of the most common diseases of
bamboo (Boa, 1967; Parbery, 1967). Information
about disease causing fungi from different parts of
bamboo is incomplete. Therefore, isolation and
identification of fungi from different parts of
bamboos is still an essential step towards
understanding ecosystem communities (Hyde ez a/,
2002).

The work was an attempt to find out the
assemblages of fungal assemblages in the symptom
site with a view to get knowledge about the exact
disease-causing fungi.

Materials and Methods

Site description and collection: Identification
characteristics of B. pallida were distinct nodes are
not prominent, conical culm sheath with conical
blade longer then the sheath, small bristled auricles
and narrow ligule. Diseased leaf of B. pallida was
collected from Tripura University Bamboo Setum
of BCRU, Suryamaninagar, West Tripura (Fig. 1) on
August, 2017. Sample was transported in closed
sterile polythene bags and processed within 24 hrs
of collection in laboratory.

Sterilization of glassware and chemicals: Media
and glassware other than petridishes were sterilized
in an autoclave at a pressure of 15 Ibs for 30 min.
Petridishes were sterilized in a hot air oven at 160°
C for 3 hr.

Surface sterilization and preparation of plant
material: Segments of lamina were taken from the
infected portion of fresh infected leaves with the
help of sterile scissor. All the segments were about
1 ecm? in size. All segments were dipped in 70%
ethanol for 5 seconds than rinsed in sterile distilled
water for 10 seconds (Luginbuh and Muller, 1980;
Kreise and Schauer, 1987).

Preparation of Media: Malt Extract Agar (Malt-
3g/L, Peptone- 1.5¢/L and Agar- 6 g/L) and
Potato Dextrose Agat (Potato-20g/L, Dextrose-
20g/L and Agar-15g/L) media was used for the
culture. The media was sterilized in an autoclave at
15 psi for 20 minutes after cooling 10 mg of
antibiotic (150 mg/1 of streptomycin) was added for
prevention of contamination of bacteria. The media
was then poured into the sterile plates.

Inoculation: Inoculation was done under laminar
air flow. Root and rachis of the samples were
dipped into the Tween-20 solution for 10 minutes
to make them soften. Further, the samples were
dipped in sodium hypo-chloride solution for 5
minutes. After that, samples were allowed to dipped
into alcohol for 2 minutes and these were washed
with distilled water until the foam removed.
Similarly, rhizome and rachis of the samples were
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dipped into sodium hypo-chloride solution for 5
minutes, then dipped into alcohol for 2 min and
then washed with distilled water. The prepared
samples were placed in the petridishes by teasing
them with sterile needle and forceps in triplicate
manner for each sample and were kept for at 25°C
for 7 days or more until the colonies grew. Fungi
growing out from the samples were subsequently
transferred onto fresh malt extract agar tubes with
the help of inoculation loop. The procedure of
transferring to fresh malt extract agar plates were
carried out for several times in order to isolate pute
colonies.

Identification of fungi: The colonies were then
identified with staining by cotton blue and Lacto-
phenol under a compound microscope OLYMPUS
CX21i. The fungal specimens were identified by
using the following laboratory manual (Ellis, 1971;
Domsch ez al,, 1980; Watanabe e7 al, 2002).

Data analysis: Colonisation rate and isolation rate
were calculated by the following formula (Petrini
and Fisher, 1988):

Colonisation rate = Total number of segments from
which fungi were isolated in a sample/ total number

of segments used for isolation X 100
................................................ (1)
Isolation rate (%) = Number of segments from
which a given species was isolated / total number
of  segments used  for  isolation X
100 @)
Results

Observation on infected leaves: Leaf spot disease
appeared as doted or linear spots on leaf. The size
of the spots vatied (1-4 mm) and black in colour at
mature stage of development. At immature stage
spot was small in size (1 mm) and light yellow in
colour. Spots or blotches that are located linearly
around the whole leaf and converted to chlorosis.
After chlorosis the leaf was converted to datk
yellow and drops prematurely (Fig. 2A).

Isolation of fungi: The fungi isolated from
infected leaf of B. pallida which was inoculated in
Malt Extract Agar (MEA) media, incubated for 5-6
days in a incubator till it grew into mature colonies
(Fig. 2C-F). In the present study, fungal strains were
isolated from the infected disease parts of B. pallida.
A total of 7 fungi were isolated, which were
belonging to different family. Numbers of Isolates
were shown in Table 1 and Fig. 3.
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Figure 1. Field location of B. pallida.
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Identification of fungi: The identified species of
fungi mainly belong to Ascomycota. The isolated
genera of fungi were identified on the basis of
microscopic characters (Table 1) and isolated genera
were; Lasiodiplodia  theobromae, Drechslera  rostrata,
Curvularia lunata, Fusarium redolens, Sterile spl1, Sterile
sp2 and Sterile sp3, respectively (Fig. 3). Spores of
isolated fungi are shown in Fig. 3.

Colonization and isolation rate: Number of
colonies of fungi isolated from infected leaf of B.
pallida were shown in Table 1. Maximum number of
colonisation rate (2 nos) and maximum isolation
rate (22.22%) were observed from L. theobromae, C.
Ilunata, F. redolens and Sterile sp2.

Figure 2. A: Diseased leaf of B. pallida, B: Inoculation of infected leaf in sterile condition, C: After
inoculation (1 st day), D, E,F: Showed fungal growth after 4-5 days of inoculation.

Table 1. Microscopic characters, colonisation rate and isolation rate of isolated fungi from infected leaf

(diseased) of B. pallida.
SL

. . . Colonisation Isolation
No. Isolated fungi Microscopic characters rate rate (%)
Conidia are sub-ovoid to ellipsoid-ovoid, apex rounded,
siodiplodia  theobromae — sometimes tapering to a truncate base, thick-walled and wit
1 Lasiodiplodia  theob i pering b hick-walled and with 5
' (Pat.) Griffon &Maubl.  granular contents. Initially conidia are hyaline and aseptate, 22.22
becoming dark brown and one-septate.
gi[bjfT ) ms}t\fzz " Conidia are straight to slightly curved, ellipsoidal to narrowly
2. Ri ;er::rn & E I\/J[ obclavate or rostrate, brown or olivaceous, thick-walled, except 1
chardso * 7" in a small subhyaline region at the apex and basal septum datker
Fraser. . 11.11
and thicker than the other septa.
Conidiophores erect, straight to flexuous, septate, often
3 Curvnlaria lunata  geniculate Conidia are ellipsoidal, often curved or lunate, 5
akker) Boedijn. rounded at the ends or sometimes tapering s / towards the .
' kker) Boedij ded at the end i pering slightly ds th 22.22
base, pale or dark brown.
y Fusarinm redolens Aesucospores, which varied in shape and were occasionally single- 5
' Wollenw. e 22.22
5. Sterile spl 1 11.11
. This group of fungi does not produce any known sexual or
6 Sterile sp2 asexual spores. Myceliums are white or black in colour. 2 22.22
7. Sterile sp3 1 11.11
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Figure 3. Showed different fungal isolates from disease leaf of bamboo. A: Sterile sp1, B: Sterile sp2, C:
Sterile sp3, D: D. rostrata, E: L. theobromae, ¥: F.redolens and G: C. lunata.

Discussion

The present study dealt with the isolation and
identification of fungal assemblage in B. pallida. A
total of four fungi and three sterile forms were
isolated in the present investigation. It was observed
that out of seven isolates three fugal species were
dominant, which might be mainly due to speckle of
disease in B. pallida. In present study, fungus
isolated from leaf of B. palida was also recorded by
different workers from different parts of plant from
all over the wortld. Petrakomyces indicus a disease-
causing fungus of Bambusa sp. reported from Tamil
Nadu and Karnataka  (Subramanian  and
Ramakrishnan, 1985; Rangaswami ez a/.,, 1970).

Earlier reports suggested that most of the fungal
isolates causing disease among different plants.
Fungal pathogen Fusarium sp. effect a wide variety
of hosts at any age of plants. Fusarium species is a
main causal agent for different plant diseases, like,
batley (Leslie and Summerell, 2006), wheat (Gilbert
and Fernando, 2004), soybean (Pioli et al, 2004),
potatoes (Ali e al, 2005), maize (Leslie and
Summerell, 2006), sorghum (Menkir e/ al, 1996). F.
semitectun caused both blight and rot diseases in B.
tulda. F. moniliforme and F. oxysporum causes pre-
emergence damping-off, which was also similarly
found in B. bamibos, Dendrocalamus strictus, D. brandisii,
D. longispathus, D. membranacens and Typhlops siamensis
(Gogoi et al, 2010; Mohanan, 1994). Drechslera
rostrata and  Exserobilum balodes, these two closely
related fungi were reported as causal factor for
causing foliage blight in bamboo, especially in
nurseries and plantations stage (Harsh ef a/, 1989;
Bhat et al, 1989). F. avenaceum are the dominant
epiphytic fungi while isolated from both diseased
and healthy leaves of B. bambos (Li ¢z al.,, 2012).

ot http://dx.doi.org/10.21746/aps.2018.7.4.15

Curvularia species causes disease and their effects
ranges from seedling failure to leaf blight in several
plant species (KKhasanov ez al, 1990). C. lunatausually
causes different diseases in maize, and also seedlings
of B. bambos (Mohanan, 1994; Akinbode, 2010). D.
sorokiniana, the causal agent of spot blotch of wheat
which causing considerable yield losses and it is a
predominant pathogen in North-eastern India
(Mandal ez al, 1999).

It has been recognized that species of the
Botryosphaeriaceae  and  Lasiodiplodia  sp.  are
important pathogens of several plants (Arx, 1987)
and found predominantly throughout tropical and
subtropical regions (Burgess e/ al, 2006). L.
theobromae causes black rot disease on Kenaf Seeds
in Malaysia and causes infections on healthy
Euphorbia ingens trees in South Africa (Nothayati ef
al., 2016; van der Linde et al, 2011). L. theobromae
infect the mangrove plants and it was a major
limiting factor affecting cashew nut production in
Nigeria (Ukoima, 1996).

In the present study we also found sterile forms as
fungi that were distinguished based on the culture
characteristics. The presence of sterile forms as
endophytes continues to frustrate mycologists
because of their uncertain taxonomy (Bills, 1996).
Sterile forms have been recorded from many other
angiosperm hosts also and due to their sterile nature
they are not responsible for causing diseases in
bamboo. From the above discussion the isolates D.
rostrata, L. theobromae, F. redolensand C. lunataare
reported to be the disease-causing fungi in different
plant symbiotic life style. So, the present finding
revealed that D. rostrata, 1. theobromae, F. redolens and
C. lunatamay be the causal organisms of leaf spot
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disease of B. pallida. Such fungi which are isolated
from the leaf spot sites may be in the continuum
mode of association with B. pallida.

Conclusion

Bambusa pallida is one of the highly used species of
bamboo in Northeast, India and it is considered the
mainstay of the socio-cultural fabric of people of
Tripura. However, the bamboo clumps are affected
by the occutrence of blight, rot diseases, leaf spot
diseases and reducing clump producing. The
present finding will be helpful for knowing the
causes of leaf spot disease of B. pallida. Further
studies needed to be undertaken for effective
management and control of leaf spot diseases in
order to prevent from spreading of infection in the
nearly clumps.
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