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Spodoptera

frugiperda



4.1. RESULTS FROM THE FIELD SURVEY

Table 4.1

Spodoptera frugiperda 

(Figure 4.1)

Table 4.1

Study sites Location Type of crops



Figure 4.1: S. frugiperda 



(Figure 4.2)

(Figure 4.3) (Figure 4.4)

(Figure 4.5)

(Figure 4.6)

Figure 4.2: Spodoptera frugiperda



Figure 4.3: Spodoptera frugiperda 



Figure 4.4: Spodoptera frugiperda 



Figure 4.5:



Figure 4.6: S. frugiperda 



Cannibalism: Spodoptera frugiperda, 

Prevention from cannibalism:



4.2. RESULTS FROM THE DIET STUDIES

Table 4.2

Table 4.3 Table 4.4

Spodoptera frugiperda (Table

4.5) (Table 4.6)

(Graph 4.1)

(Graph 4.2)

Table 4.2

Table 4.3

Diet Per cent Pupation Larval period Larval Growth Index

Diet
Larvae/ 

tray
No. of 
trays

Total Larvae 
released

No. of Pupa 
formed

%
Pupation



Table 4.4

Variable Stage N N* Mean St Dev

Table 4.5 Spodoptera frugiperda

Diets 2nd instar larvae/ 

cell

Total larvae 

released

Total pupa 

formed

Per cent survival



Table 4.6

Diet Larval period Per cent survival Larval Growth Index

Graph 4.1: 



Graph 4.2: 



Spodoptera frugiperda

Data evaluation:



Insecticide Chlorantraniliprole (First generation):

Spodoptera frugiperda 

(Table 4.7)

Insecticide Emamectin Benzoate (First generation):

Spodoptera frugiperda 

(Table

4.8)

Insecticide Chlorantraniliprole (Second to Fourth generations): 

Insecticide Emamectin Benzoate (Second to Fourth generations): 

(Table 4.9-4.14)



(Table 4.15)

(Table 4.16)

Table 4.7 S. frugiperda

Sets 
of

conc.
Dose (ppm)

No. of 
larvae
treated

No. of larvae 
succumbed to 

the dose

Defunct 
larvae

Total 
(Succumbed+ 

Defunct)

Larval 
percent 
mortality



Table 4.8 S. frugiperda

Sets 

of

conc.

Dose

(ppm)

No. of 

larvae

treated

No. of larvae 

succumbed to 

the dose

Defunct 

larvae

Total 

(Succumbed+ 

Defunct)

Larval 

percent 

mortality

Table 4.9 S. frugiperda

Sets 

of

conc.

Dose

(ppm)

No. of 

larvae

treated

No. of larvae 

succumbed to 

the dose

Defunct 

larvae

Total 

(Succumbed+ 

Defunct)

Larval 

percent 

mortality



Table 4.10 S. frugiperda

Sets 

of

conc.

Dose

(ppm)

No. of 

larvae

treated

No. of larvae 

succumbed to 

the dose

Defunct 

larvae

Total 

(Succumbed+ 

Defunct)

Larval 

percent 

mortality

Table 4.11 S. frugiperda

Sets 

of

conc.

Dose

(ppm)

No. of 

larvae

treated

No. of larvae 

succumbed to 

the dose

Defunct 

larvae

Total 

(Succumbed+ 

Defunct)

Larval 

percent 

mortality



Table 4.12 S. frugiperda

Sets 

of

conc.

Dose

(ppm)

No. of 

larvae

treated

No. of larvae 

succumbed to 

the dose

Defunct 

larvae

Total 

(Succumbed+ 

Defunct)

Larval 

percent 

mortality

Table 4.13 S. frugiperda

Sets 

of

conc.

Dose

(ppm)

No. of 

larvae

treated

No. of larvae 

succumbed to 

the dose

Defunct 

larvae

Total 

(Succumbed+ 

Defunct)

Larval 

percent 

mortality



Table 4. 14 S. frugiperda

Sets of 

conc.
Dose (ppm)

No. of 

larvae

treated

No. of 

larvae 

succumbed 

to the dose

Defunct 

larvae

Total 

(Succumbed+ 

Defunct)

Larval 

percent 

mortality

Table 4.15 S. frugiperda

Concentration (ppm) G-1 G-2 G-3 G-4



Table 4.16 S. frugiperda

Concentration (ppm) G-1 G-2 G-3 G-4

(Table 4.17-4.24)

(Graph 4.3-4.10)

Table 4.17: 

Parameter Estimate Std.
Error

Z Sig.
95% Confidence 
Interval

Lower 
Bound

Upper
Bound



Graph 4.3: 

Table 4.18: 

Parameter Estimate Std.
Error

Z Sig.
95% Confidence 
Interval

Lower 
Bound

Upper
Bound



Graph 4.4: 

Table 4.19: 

Parameter Estimate Std.
Error

Z Sig.
95% Confidence 
Interval

Lower 
Bound

Upper
Bound



Graph 4.5: 

Table 4.20: 

Parameter Estimate Std.
Error

Z Sig.
95% Confidence 
Interval

Lower 
Bound

Upper
Bound



Graph 4.6: 

Table 4.21: 

Parameter Estimate Std.
Error

Z Sig.
95% Confidence 
Interval

Lower 
Bound

Upper
Bound



Graph 4.7: 

Table 4.22: 

Parameter Estimate Std.
Error

Z Sig.
95% Confidence 
Interval

Lower 
Bound

Upper
Bound



Graph 4.8: 

Table 4.23: 

Parameter Estimate Std.
Error

Z Sig.
95% Confidence 
Interval

Lower 
Bound

Upper
Bound



Graph 4.9: 

Table 4.24: 

Parameter Estimate Std.
Error

Z Sig.
95% Confidence 
Interval

Lower 
Bound

Upper
Bound



Graph 4.10: 



Behavioural Changes



Spodoptera frugiperda 

Control: S. frugiperda

(Figure

4.7 A, B, C)

Resistant:

(Figure 4.7 D, E, F)





Midgut

Spodoptera litura,

(Li et al.,

2019) Spodoptera litura

(Huang et al., 2011)

Transcriptome Analysis

(Wang et al., 2010)



Table 4.

Quality check:

(Table 4. )

(Table 4. )

(Table 4. )

(Table 4.2 )

(Table 4.2 )



Table 4.

Sample Name Library type Number of samples Approach used

Table 4.

Sample 

Name

Read 

Orientation

Raw Data Trimmed Reads

Average 

GC (%)

Length 

(bp)

Total 

Sequences 

(Millions)

Average 

GC (%)

Length 

(bp)

Total 

Sequences 

(Millions)

MGC R1

R2

MGT R1

R2

Table 4.2 Spodoptera frugiperda

Samples Aligned concordantly exactly 1 time Overall

Alignment Rate

Count % %



Table 4.2

(Graph 4.11)

(Graph 4.12)

(Graph 4.13)

Filter Parameters Treated vs Control

Up Down



Graph 4.11





Graph 4.13



(Table 4. )

(Table 4.3 )

(Table 4. )

(Table 4. )

Table 4.

Sr no. Gene id Name of the gene



Table 4.

Sr no. Gene id Name of the gene



Table 4. :

Sr. 
No.

Gene id Up/

Down

Name of the gene Go function





Table 4. :

Sr. 
No.

Gene id Up/down Name of the gene Function





(Table 4. )

Table 4. :

Sr no. Transc
ript_id

Start End Strand Gene Produc
t

Gene 
id

Protei
n_id

Pvalue

Upregulated







Sr no. Transc
ript_id

Start End Strand Gene Produc
t

Gene 
id

Protei
n_id

Pvalue

Downregulated







Cytochrome P450

.

 (Scott, 1999)

(Table

4. )

Table 4. :

Sr. No. Upregulated Downregulated



(Table 4. )

Table 4. :

Sr. 
No.

Gene Function



(Perry et al., 2011)

(Georghiou, 1972)

Zhao et al., 2011)

(Merzendorfer et al., 2012)



(Brun-barale et al., 2010), (Carvalho et al., 2013)

(Lin et al., 2013)



Results 105  

4.4. RESULTS FROM THE HISTOLOGY 
 

The histology of Spodoptera frugiperda midgut was observed in a brightfield microscope- DM 

750, Leica. Photography was done for all three types of midguts- control (susceptible), 

treated/tested (dosing and observing after 72 hrs.) and resistant (Emamectin-resistant insect). 

Observations were taken at three magnifications, namely, 10X, 20X and 100X as 1, 2, and 3. 

 
Control: S. frugiperda's midgut had an epithelial layer, and the digestive cells' cytoplasm had 

uniform, well-developed nuclei. These cell surfaces were well-striated, and the peritrophic matrix 

in the midgut lumen was well-developed. It had muscular layers lining its basal surface (Figure 

4.7 A, B, C). 

 
Resistant: The midgut region had fewer deformities observed than the treated ones. The structure 

seemed largely intact. The longer and more regular exposure to the insecticide might have played 

a role in keeping the structure more stable than the initial exposure. However, little vacuolization 

was observed with a slight deformation in shape (Figure 4.7 D, E, F). 

 

As the high visibility of various parts of the three types was seen at 100X magnification, these 

were analyzed and compared at this magnification. The images have been labelled as L for lumen, 

Ep for epithelium, P for peritrophic matrix, B for basal membrane, C for cytoplasm, N for nucleus, 

V for vacuole.


