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ABSTRACT 

Yellow stem borer,Scirpophaga incertulas Walker (Lepidoptera: Pyralidae) is considered as major paddy pest 
of global importance.For investigating the role of S.incertulas as mechanical vector of fungal pathogen, 
experiments in field condition were carried out at two different places, viz. Central Research farm, Bidhan 
Chandra Krishi Viswavidyalaya (BCKV), Nadia, West Bengal and Tarakeswar, Hooghly, West Bengal 
during two consecutive kharif seasons of 2018-2019.The infestation by S.incertulas was identified in terms of 
the incidence of Dead Heart (DH) produced during vegetative growth stage of paddy crop. Twenty DH 
sample were collected and brought to the Laboratory of Dept. of Zoology, Rabindra Mahavidyalaya, 
Champadanga, Hooghly, West Bengal. Then the DH stem portions were splitted meridionally, larvae of 
different age groups were collected and stored them within a test tube. Few drops of the suspension made 
from the washing of the body surface of the larvae were inoculated randomly in Petri plates containing 
Potato dextrose agar (PDA) media that was incubated at 26 ± 2°C for 6-7 days. One fungal isolate was 
obtained in pure culture. Morpho-taxonomy reveals the isolate was Aspergillus flavus. It is thus evicted that 
apart from paddy crop damage, S.incertulas also acts as a carrier of potent mycotoxin producing fungal 
pathogen Aspergillus flavus. 
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Introduction 
 

Rice, Oryza sativa L.(Family: Poaceae) is regarded as 
the most important food crop providing half food 
security for the total global population (FAO, 2011) 
and Garris et al. (2005). About 2.5billion people of 
Asia solely depends on rice as their principal food 
staff and about 90% of the rice is cultivated in Asia 
(Khush et al., 2002). ‘Rice’ consists of one fifth of the 
total world crop land that are used for cereal 
production (Pathak, 1994). 

 

 

According to Matteson (2000), in the tropical 
Asian countries, low yielding of rice results from the 
damages by the insect pest population. Nearly 132 
species of insect pests are recorded to ravage the 
rice fields. Out of these, about 15 to 20 insect species 
are very much economically important (Kalode, 
2005). Among them, stem borers (SBs) are principal 
group of insect pests of rice (Dhaliwal et al., 1996). 
Yellow stem borer (YSB), Scirpophaga incertulas 
Walker (Pyralidae:Lepidoptera) is considered as 
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the most notorious and dominating species out of 
the all species of SBs throughout India (Mahar et 
al., 1985). It has been reported that YSB infestation 
covers all the agro-ecological regions of West 
Bengal and comprising about 89.50% of the total SB 
population (Biswas, 2006). According to Sarwar 
(2012) YSBs are monophagous. Kakde et al.(2014) 
has reported that during the reproductive growth 
period of crop, larval infestation in rice causes dry 
ing of the central shoot known as ‘dead heart’ (DH) 
in young plants. Massive damage of the growing 
panicle results in ‘white ear head’ (WH). In case of 
severe infestation, YSB results in 100% crop 
destruction (Kushwaha, 1995). 

After entering within the paddy stem by 
successful boring/tunnelling, the larvae matures 
and subsequently pupates (Sarwar, 2012). The 
endophyte may undergo physiological 
alterations, from a mutualistic to a pathogenic 
interaction or vice versa, depending on several 
factors such as drought, excessive humidity, 
stress and poor  nutrient supply (Millar, 1980 and 
Fisher et al., 1992). 

Endophytic fungi colonise healthy plant tissues 
but do not always cause noticeable symptoms. 
Thisinteraction is regarded as mutualistic (Carroll, 
1988).Schulz and Boyle (2005), however, had noted 
that mutualistic interaction may only be temporary 
and is subject to change over time. Therefore, 
endophytic fungi could account for those fungi 
with an epiphytic phase as well as latent 
pathogens that live asymptomatically in the host 
plant for some time in their life (Leslie, 1990). 

Studies have done on endophytic fungi in 
different agricultural crops, such as maize (Fisher 
et al., 1992), banana (Cao et al., 2002), coffee 
(Santamaria et al., 2005) and wheat (Larran et al. 
2007) but observation on paddy plant is scanty. 
Fusarium, Aspergillus and Penicillium were the 
most common endophytic fungal genera 
recovered from healthy paddy plant in China 
(Tian et al., 2004). Penicillium chrysogenum and 
F.oxysporum were re- ported from healthy leaves 
and roots of paddyplants, (Shankar et al., 2009). 
Rodolfi et al. (2006) re- ported that endophytic 
colonisation of seeds by Penicillium, Fusarium and 
Aspergilluson more than one Italian rice cultivar. 
For most endophytic fungi, the types of interac- 
tions between the microbe and the host are de- 
scribed as an interaction at a particular point of 

 
time or momentary status (Schulz et al., 2005).   
An endophytic fungus could act as a latent   
pathogen in the plant tissues until changes in 
environmental fac-tors or decline in host defence 
mechanisms allow the endophyte to become 
pathogenic (Bayman et al., 2007). Thus, the 
assemblage of endophytic fungi from paddy 
plants may indicate that some of the fungi such 
as Fusarium, Aspergillus, Curvularia and Penicil- 
lium are possible latent pathogens (Fisher 1992). 
Species of Fusarium have been isolated from 
paddy grains (Abdel-Hafez et al., 1987), paddy 
and milled rice (Tonon et al., 1997) and 
paddy seeds (Pacin et al., 2002). Plant 
pathogenic species of Fusarium have been 
known to be associated with several types of 
paddy disease such as bakanae, seedling rot 
and root rot. According to Fisher et al. (1992), 
two species of Fusarium, F. equiseti 
andF.oxysporum have been obtained from 
healthy paddy plants. 

Studies focused on endophytic fungi 
colonising healthy paddy tissues but probably 
no convincing report has been obtained from 
insect infested partsof paddy crops. Thus, the 
objective of the present study is to assess the 
endophytic fungal assemblages in unhealthy, 
i,e. YSB pest infested paddy plants. 

Studies have focused on endophytic fungal 
assemblage on healthy paddy tissues but report 
on role of YSB as mechanical vector is very 
scanty. Thus, the present investigation aims to 
elaborate the role of YSB as a carrier of 
pathogenic fungus like Aspergillus on the insect 
body surface. 

Materials and Method 
Field layout and Experimental Setup 

Field experiment was conducted with 
transplanted 30-days old healthy seedlings of 
widely cultivated variety Lalat (IET-9947) and 
were laid in a completely randomised block design 
with three replication during two consecutive 
kharif seasons of 2018-2019 at two different places 
viz. Central Research farm, BCKV, Nadia, WB 
(22.9452° N, 88.5336° E) and Tarakeswar, 
Hooghly, WB (22.8891° N, 88.0180° E). 

Assessment on pest infestation 

The infestation by YSB was identified in terms of the 
incidence of DH produced during vegetative stage. 
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(a) (b) 
Fig. 1. (a) Selection of Dead Heart (DH) in the paddy field (b) Isolation of yellow stem borer larvae 
from DH portion 

 

Twenty of them were randomly collected and 
brought to the laboratory of Dept. of Zoology, 

Rabindra Mahavidyalaya, Champadanga, 
Hooghly, WB (22.8379° N, 87.9739° E). Then the DH 
stem portion were splitted meridionally, larvae of 
different age groups were collected from the 
portion and stored them within a test tube (Fig.1). 

Isolation of Fungus 

The larvae, stocked within the test tube were then 
washed in sterile distilled water properly for 1 min. 
Few drops of the suspension from the tube (after 
proper shaking) was taken and inoculated randomly 
in Petri plate, containing Potato dextrose agar (PDA) 
media. An antibacterial agent Chloramphenicol (50 
ppm) was used to inhibit the growth of unintended 
bacteria. 

Petri plate was incubated at 26 ± 2 °C for 6-7 days 
and examined daily for fungal growth. Mycelia 
growing out from the plant tissues were then 
subcultured on PDA to obtain pure culture and used 
for identification. Morphological and cultural 
characteristics of the growing cultures were 
evaluated for preliminary identification (Fig. 2). 

Morphological characterization 

Fungal morphological studies consisted of myce- 
lium growth, colour, cellular contents and charac- 
ters of fruiting bodies of fungi. Macroscopic charac- 
ters like fungal colony growth, size, colour, texture, 
shape, reverse colour, exudates, and margin of the 
colony were noted for fungal (Barnett, 1998). Micro- 
scopic characterization of the fungal isolates was 
done by making the slides of different fungal 
species (Fig.3). 

Confirmation of the identification was done by 
National Fungal Collection and Culture of India 

(NFCCI), Agharkar Research Institute, Pune, India. 
Mycelia sterilia fungi were identified using internal 
transcribed spacer region of ribosomal DNA (ITS1- 
5.8S-ITS2). Polymerase chain reaction (PCR) and se- 
quencing procedures, as well as the primer se- 
quences used, were as previously described by 
White et al. (1990). 

 

Results and Discussion 
 

Morphological characterization of fungus 

Following the subculture, single species of fungus 
was primarily identified. Apparently it was green 
in colour with yellow shades and the texture was 
usually loose and velvety. The colony turns brown 
in colour after passing a few days (Fig.2). 

 

 

Fig. 2. Macroscopic view of the Fungal culture 

 

Observation on microscopic features of A. flavus 

revealed that the colonies were biseriate with 

philiades radiating in all sides from metulae and 

attached subglobose or globose vesicles of variable size. 

Somewhat similar characteristics were reported by Tathana 

et al., (2017). Conidial spores were also produced on the 

conidiophore vesicles. The conidial spores have a 

thick mycelial mat having a size of 3 to 6 µm. The 
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conidiophore originates from the hyphae that occur as 

thread-like septate branches that form mycelium (Fig.3). 

The conidia had a globose shape ranging between 250 

μm and 450 μm in diameter with thin walls and rough 

texture. Odhiambo et al., (2013) stated that 

conidiophores of Aspergillus flavus had a rough texture 

and were unbranched. 
 

 
Fig. 3. Microscopic view of the Fungal culture 

 

Table 1. Multiple sequence alignment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         

 

Table 2. Top five hits upon BLASTn analysis 

 
Molecular characterization of fungus (As 
per Altschul et al., 1990) 
Fungal strain in the present study showed 99% sequence 

similarity with Aspergillus flavus. Sequence analyses 

with NCBI accession number LC385527.1, Aspergillus 

flavus AGERI-S4 resulted in following alignment statistics. 

Alignment statistics: Query Length - 538, Score - 971 bits 

(1076), Expect - 0.0, Identities – 538/538(100%), Gaps - 

0/538 (0%), Strand -Plus/Minus (Table1.). The sequence 

has obtained and the identity of isolates were confirmed 

by BLAST analysis (Table 2.). The BLAST analysis 

revealed that the identity of isolated fungus as 

Aspergillus flavus, and showed the 99% similarity with 

other extype isolates sequences present in NCBI data 

base. The isolate Sample is closely related to the NCBI 

isolate (LC385527.1). 

 

Gene Bank 
Accession No. 

Description Max 
score 

Query 
cover 

Query 
coverage 

E 

value 

Identity 
(%) 

LC385527.1 Aspergillus flavus AGERI-S4 971 971 100% 0.0 100% 

MF346058.1 Aspergillus sp. isolate FG41 971 971 100% 0.0 100% 
MF346056.1 Aspergillus sp. isolate B261 971 971 100% 0.0 100% 
MH279454.1 Aspergillus flavus isolate DTO 389-C1 971 971 100% 0.0 100% 

MH279453.1 Aspergillus oryzae isolate DTO 389-C2 971 971 100% 0.0 100% 

Query 1 GGAGGTTTTACGGCAGGCTGCAGGGGCCACTACAGAAGCGAGAAGAAAACTACTACGCTG 

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

60 

Sbjct 486 GGAGGTTTTACGGCAGGCTGCAGGGGCCACTACAGAAGCGAGAAGAAAACTACTACGCTG 427 

Query 61 AGAGTGTGCTCCAGCACCGCCACTAACTTTGAGGAGATACGCTGTAGACGTAGGCTCCCA 120 

 

Sbjct 

 

426 

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

AGAGTGTGCTCCAGCACCGCCACTAACTTTGAGGAGATACGCTGTAGACGTAGGCTCCCA 

 

367 

Query 121 ACGCTAAGCGACAGAGGCTTAAGGGTTGAAATGACGCTCGAATAGGCATGCCCACTAGAA 180 

 

Sbjct 

 

366 

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

ACGCTAAGCGACAGAGGCTTAAGGGTTGAAATGACGCTCGAATAGGCATGCCCACTAGAA 

 

307 

Query 181 TACTAATGGGCGCAATGTGCGTTCAAAGATTCGATGATTCACTGAATTCTGCAATTCACA 240 

 

Sbjct 

 

306 

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

TACTAATGGGCGCAATGTGCGTTCAAAGATTCGATGATTCACTGAATTCTGCAATTCACA 

 

247 

Query 241 TTACTTATCGCATTTCGCTGCGTTCTTCATCGATGCCAGAACCAAGAGATCCGTTGTTGA 300 

 

Sbjct 

 

246 

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

TTACTTATCGCATTTCGCTGCGTTCTTCATCGATGCCAGAACCAAGAGATCCGTTGTTGA 

 

187 

Query 301 AAGTTTTGACTTATTTTATTTAAGCAATCAGACATACTTGTGTACATACAAGAGTTTAGC 360 

 

Sbjct 

 

186 

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

AAGTTTTGACTTATTTTATTTAAGCAATCAGACATACTTGTGTACATACAAGAGTTTAGC 

 

127 

Query 361 TGTCCACCGGCGGGCCATGTGCGTGCTACGCGGCAGCTACAGGGGAGCCACAGGGTAGCC 420 

 

Sbjct 

 

126 

|||||||||||||||||||||||||||||||||||||||||||| ||| ||||||||||| 

TGTCCACCGGCGGGCCATGTGCGTGCTACGCGGCAGCTACAGGGTAGCTACAGGGTAGCC 

 

67 

Query 

 

Sbjct 

421 

 

66 

GCGGCTCGCGCCG 433 

||||||||||||| 

GCGGCTCGCGCCG 54 
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Conclusion 
 

From the study, it has been concluded that, 
larval instars of Scirpophaga incertulas not only 
damages the growing paddy crop, but also act as an 
important carrier of potentially pathogenic fungus 
like Aspergillus flavus. A.flavus is a mycotoxin 
producing harmful fungus. Such aflatoxin 
producing pathogenic fungus is responsible for 
remarkable biochemical changes that may affect the 
growth and development of other insect pests in 
field condition. 

However to apply A.flavus as 
entomopathogenic and biocontrolling agent at 
mass scale to check insect pest further investigation 
is required. 
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