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Abstract

The present investigation was carried out to estimate the efficacy of different elicitors on rice leaf folder,
Cnaphalocrocis medinalis (Guenee) and coccinellid predators under field conditions at
Puthuthamaraipatty village and AC&RI, Madurai. Among the different elicitors tested, Methyl salicylate
@ 10 mM conc. recorded the lowest per cent leaf damage of 3.38 and 4.16 in field trial | and field trial 11
respectively. The per cent reduction of leaf damage over untreated check in field trial I was 74.37 and
75.08 in field trial 11, followed by salicylic acid @ 10 mM conc. with 68.12 and 68.79 in field trial | and
field trial I1. Methyl salicylate @ 10 mM conc. attracted more population of coccinellids, 0.99/sweep and
1.15/sweep in field trial | and field trial 11, respectively, followed by salicylic acid @ 10 mM conc. which
recorded the mean coccinellid population of 0.83/sweep in field trial | and 0.93/sweep in field trial I1.

Keywords: rice leaf folder, C. medinalis, coccinellids, elicitors, herbivore induced plant volatiles

1. Introduction

Crop plants are incessantly challenged by a wide range of abiotic and biotic stresses
throughout their life cycle [*¥, Constitutive and induced resistance are the two type of
resistance which are manifested by the crop plants in opposition to herbivore attack. Induced
defense is activated by elicitors present in the herbivore oviposition fluids or oral secretions
(OS) that provoke plant defense response I, During herbivory attack, the defense response
elicitors are released, which induce the volatile emission to attract predators and parasitoids of
the herbivore (4. The phytohormones as elicitors are most often associated with mediating
plant responses to insects viz., Jasmonic acid (JA), Salicylic acid (SA) and Ethylene (ET) 16,
Methyl salicylate is an elicitor which immediately induces plant defence .

Rice (Oryza sativa L.) is the most important cereal crop grown in many Asian countries.
Among the several insect pests of rice, rice leaf folder is an important pest, which causes
severe damage in rice crop. In leaf folder epidemic condition, 30-80% yield loss would have
occurred. One unit increase in C. medinalis infestation leads to 14% and 1.46% vyield loss
respectively in summer and wet conditions . Natural enemies that are present in the rice
fields play a significant role in reducing the insect pest population and yield loss [*4],

With this background the present study was carried out to estimate the efficacy of three
different elicitors as attractants towards predators of rice leaf folder under field conditions.
Thus, by testing the field efficacy of elicitors, they can be used as a potential semiochemical
for the sustainable management of C. medinalis on rice.

2. Materials and Methods
The experiment was laid out in a farmer’s field at Puthuthamaraipatty (Field trial I) and in the wet
land, Agricultural College and Research Institute, Madurai (Field trial 11) during Rabi 2019-2020.

2.1. Field study
The plot size was 5 x 4 m?. Rice variety ASD 16 was chosen for this investigation. Three
different elicitors viz., Salicylic acid (SA), Methyl salicylate (MeSA) and Ethephon (ET) were
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applied as a foliar spray at specified concentrations on rice
crop on 50" and 70" days after transplanting. The untreated
check plot was sprayed with water alone, each treatment was
replicated thrice. One meter on each side of the row and three
rows between the plots were left untreated as a buffer zone.
T1- Methyl salicylate @ 1mM conc.

T, -Methyl salicylate @ 10mM conc.

Ts- Salicylic acid @ 1mM conc.

T,4- Salicylic acid @ 10 mM conc.

Ts- Ethephon @ 0.3mM conc.

Te- Ethephon @ 1mM conc.

T7- Untreated check

The leaf folder damage and coccinellid population were
recorded before and after treatment. Observations on percent
infestation of leaf folder were recorded before and after
spraying and the coccinellid population was assessed on 0, 1,
3, 5 and 7 days after application of elicitors.

The leaf folder damage was recorded from five hills selected
at random per plot and the percent leaf damage was computed
adopting the formula:

Number of leaves showing scrapping
symptom per hill
X 100

Percent leaf damage =
Total number of leaves per hill

Grubs and adults of coccinellids were collected using a sweep
net. The population of the natural enemies is expressed as
numbers per sweep.

2.2. Statistical analysis

The field trial was laid out in a Randomized Block Design
(RBD). The data on percent leaf damage was converted into
corresponding arc sine values and the coccinellid population
was transformed into \ X. The mean values were separated by

Duncan’s multiple range test (DMRT) to compare the means
[4]

3. Results and Discussion

3.1. Per cent leaf damage by rice leaf folder, C. medinalis
The field investigation on the impact of different elicitors on
leaf folder revealed that incase of Methyl Salicylate @ 10
mM conc. the percent leaf folder damage was significantly
less in both the field trials. The percent leaf folder damage
was 4.23 and 2.53 in MeSA @ 10 mM conc. at field trial |
after first and second spray respectively. The cumulative
mean on per cent leaf damage was 3.38. Similar results were
observed in field trial 1l also with a cumulative mean of 4.16
and the per cent leaf damage was 4.95 and 3.37 after the first
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and second spray respectively. The percent reduction over
untreated check was as high as 74.37 in field trial I and while
75.08 in field trial Il. The next in the order of efficacy is
Salicylic acid @ 10 mM conc. With the reduction of 68.12
and 68.79 in field trial I and field trial Il, respectively (Table
1). Similar results were also obtained by Kalaivani et al.
(2018) M9 who proved that MeSA application in rice
significantly reduced the leaf damage by leaf folder. In the
rice ecosystem, resistance to leaf folders was mediated by SA
(71 Indhumathi et al. (2019) B! observed that MeSA treated
rice leaves were less preferred by rice leaf folder, C.
medinalis. Arabidopsis thaliana treated with Salicylic acid
reduced the feeding efficiency of Spodotera exigua H. more
than 50% after treatment 21,

3.2. Coccinellid population

The impact of the elicitors was exposed by observing the
attractiveness of the coccinellid towards the treated plots. The
relative performance of the elicitors revealed that MeSA @ 10
mM conc. had recorded the highest coccinellid population of
1.11/sweep and 0.86/sweep in the first and second spray of
field trial 1 with the cumulative mean of 0.99/sweep. In field
trial 11, the coccinellid population was 1.11/sweep and
1.19/sweep in first and second spray respectively. The
cumulative mean of coccinellid population in field trial 11 was
1.15/sweep, followed by salicylic acid @ 10 Mm conc.
attracted more coccinellids with the cumulative mean of
0.83/sweep in field trial | and 0.93 in field trial Il. In the
untreated check plot, the recorded coccinellid population was
0.22/sweep and 0.27/sweep in field trial 1 and field trial 1l
respectively (Table 1). Ishiwari et al. (2007) ©! reported that
MeSA is a common HIPVs and attracts natural enemies of
herbivores. The HIPVs recognized by predators/parasitoids
depend on herbivores and also the chemical blends help the
natural enemies to recognize or discriminate the chemical
cues from non-host. MeSA also one of the important HIPVs
among the reported HIPVs 1. The sticky traps baited with
MeSA found to attract predators of Chrysopidae, Miridae,
Geocoridae, Anthocoridae, Syrphidae and Coccinellidae ],
MeSA was reported to act as an attractant for Erigonidium
graminicolum and Orius similis in the cotton ecosystem [8],
Orientation behaviour of the coccinellid was higher towards
MeSA treated rice leaves Pl Not only the predators, the
parasitoids like Mymaridae and Encyrtidae were also attracted
by MeSA Bl Mahmoud and Mahfouz (2015) 4 reported that
application of salicylic acid @ 200 mg/l deterred herbivory
from wheat and increased foraging activity of parasitoids and
predators.

Table 1: Effect of different elicitors on leaf folder damage and Coccinellid population in rice ecosystem

Variety: ASD 16

Season: Rabi 2019-2020

Field Trial | Field Trial 11
Coccinellid population Coccinellid population
Per cent leaf damage (Nos/sweep) Per cent leaf damage (Nos/sweep)
ITreatments| Mean | Mean rzgzgteir;; Mean | Mean Mean | Mean rzgzgggtn Mean | Mean
(after | (after |Cumulative over (after | (after [Cumulative| (after | (after |Cumulative over (after | (after |Cumulative
first | second mean first |second| mean first | second mean first |second mean
spray) | spray) untreated spray) | spray) spray) | spray) untreated spray) | spray)
check check
T 7.10 4.58 5.84 55.72 0.61 | 0.50 0.56 7.27 6.06 6.66 60.11 0.69 | 0.72 0.71
! (15.45)*|(12.35)%| (13.98)° ' (0.78)°| (0.71)°|  (0.75)% |(15.64)™|(14.25)*| (14.96)~ ' (0.83)™| (0.85)°| (0.84)°
T, 4.23 2.53 3.38 74.37 1.11 | 0.86 0.99 4.95 3.37 4,16 75.08 111 | 1.19 1.15
(11.87)*| (9.15)* | (10.59)* ’ (1.05)%| (0.93)*| (0.99)* |(12.86)*|(10.58)*| (11.77) ) (1.05)* | (1.09)* | (1.07)*
T 6.84 5.55 6.20 5208 047 | 044 0.46 7.63 7.08 7.35 55.97 058 | 0.53 0.56
8 (15.17)((13.63)%| (14.42)« ) (0.69)| (0.67)°| (0.68)¢ |(16.03)°| (15.44)°| (15.74)" ) (0.76)° | (0.73)¢| (0.75)¢
T4 4.95 3.45 4.20 68.12 0.92 | 0.75 0.83 5.51 4.92 521 68.79 092 | 0.94 0.93
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(12.86)* [(10.71)®] (11.83)® (0.96)°] (0.87)"] (0.91° [(1357)®[(12.82)°] (13.20)° (0.96)®] (0.97)°] (0.96)°

T 826 | 6.03 7.15 s5g0 | 042 [ 0.28 035 813 | 748 7.80 5309 | 033 | 047 0.40

5| (16.70)° | (14.22)°| (15.51)° : (0.65)°| (0.53)°| (0.59)° | (16.57)°| (15.87)° | (16.22) : (0.58)° | (0.69) | (0.63)¢

T, 551 | 3.72 461 6501 | 078 | 056 0.67 613 | 531 572 575 | 078 | 018 0.78
(13.57)®|(11.12)*| (12.40)° : (0.88)°] (0.75)°| (0.82)° |(14.33)*| (13.33)°| (13.84)> : (0.88)|(0.88)*| (0.88)°

T 1309 | 1328 | 13.18 022 | 022 0.22 1642 | 1699 | 16.71 028 | 025 0.27

T @121y 2137 | (21.29) 0.47)°| (0.47)°| (0.47)° | (23.90)| (24.34)°| (24.12)° (0.53)° | (0.50)° |  (0.51)f
SEd 100 | 0.75 0.66 0.04 | 0.04 0.03 102 | 082 0.58 0.06 | 0.04 0.03
CD(0.05) | 219 | 162 1.43 0.08 | 0.09 0.07 223 | 180 1.27 0.12 | 0.09 0.07
CV% | 807 | 692 5.67 5.78 | 7.43 5.44 779 | 664 457 8.74 | 6.46 4.95

Mean of three replications.
Each replication is a mean of five observations per plot and figures in parentheses are arc sine transformed values in percent leaf damage.

Each replication is a mean of three observations of 1, 3, 5 and 7 days after spraying per plot and figures in parentheses are square root
transformed values in coccinellid population.
In the column, means followed by same letter are not significantly different by DMRT at P=0.05.

T1- Methyl salicylate @ 1mM conc.; T2 -Methyl salicylate @ 10mM conc.; Ts- Salicylic acid @ 1mM conc.; T4- Salicylic acid @ 10 mM conc.;
Ts- Ethephon @ 0.3mM conc.; Te- Ethephon @ 1mM conc.; T7- Untreated check.

4. Conclusion
From this investigation it is evident that among the different

elicitors  tested,

Methyl salicylate @ 10 mM conc.

significantly reduced the survival rate of leaf folder, apart
from the per cent leaf damage in addition this attracted more
population of coccinellid predators compared to other
treatments.
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