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leaves as control; whereas (d), (e) and (f) demonstrated the SEM analysis of silk
fibers acquired after treatment with peptide (0.5-3 kDa) isolated from S1 young,
mature and senescence leaves respectively.

(a) and (b): Representation of Scanning Electron Photomicrograph (SEM) of side
view of silk fiber of fracture point after forcefully detached. (c): Showing the surface
of silk fiber after peptide treatment.

Silkworm rearing bed (a); large scale silkworm rearing after peptides treatment with
the help of local farmers

Silkworm rearing after peptides treatment at the rearing house

Cocoon harvested within chandraki

Cocoon obtained from silkworm rearing under peptides (isolated from S1 mulberry
leaves) treatment as well as control set.

Cocoon obtained after large scale rearing under peptides treatment in the farmer
rearing house.

Silk fibre obtained from cocoon under peptide treatment and control set

Nature of silk filament defects. A(a and b): Loop; B: Hairiness; C: Split ends; D:
Nibs

Larval growth rate after feeding S1 leaves, elicited by ABA at different
concentration

Larval growth rate after feeding S1 leaves, elicited by Gibberellic acid (GA) at
different concentration

Larval growth rate after feeding S1 leaves, elicited by Kinetin at different
concentrations

Larval growth rate after feeding S1 leaves, elicited by IAA at different
concentration.

Larval growth rate after feeding S1 leaves, elicited by Putrescine at different
concentration

Larval growth rate after feeding S1 leaves, elicited by Spermidine at different
concentration

Larval growth rate after feeding S1 leaves, elicited by Spermine at different
concentration

Larval growth rate after feeding S1 leaves, elicited by Ascorbic Acid (AA) at
different concentration

Larval growth rate after feeding S1 leaves, elicited by Glutathione (reduced) at
different concentration

Larval growth rate after feeding S1 leaves, elicited by Salicylic Acid (SA) at
different concentration

Larval growth rate after feeding S1 leaves, elicited by Folic Acid at different
concentrations

Larval growth rate after feeding S1 leaves, elicited by Proline at different
concentration

Larval growth rate after feeding S1 leaves, elicited by NiCl, at different
concentrations

Larval growth rate after feeding S1 leaves, elicited by NaCl at different
concentration

Increase or decrease (%) of Effective Rearing Rate (ERR%) over control under
mulberry leaves elicitation with hormones

Increase or decrease (%) of Weight of Single Cocoon (WSC) over control under
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Figure 8.17
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mulberry leaves elicitation with hormones.

Increase or decrease (%) of Weight of Single Shell (WSS) over control under
mulberry leaves elicitation with hormones

Increase or decrease (%) of Shell Ratio (SR) over control under mulberry leaves
elicitation with hormones

Increase or decrease (%) of Average Filament Length (AFL) over control under
mulberry leaves elicitation with hormones.

Increase or decrease (%) of Non-breakable Filament Length (NBFL) over control
under mulberry leaves elicitation with hormones.

Increase or decrease (%) of Filament Weight (FW) over control under mulberry
leaves elicitation with hormones.

Increase or decrease (%) of Filament Size (FS) over control under mulberry leaves
elicitation with hormones.

Increase or decrease (%) of Sericin over control under mulberry leaves elicitation
with hormones.

Increase or decrease (%) of Fibroin over control under mulberry leaves elicitation
with hormones.

Average rank and percentile analysis of hormone application on the basis of their
effects on different cocoon and post cocoon attributes

Increase or decrease (%) of (a)-Weight of Single Cocoon (WSC); (b)-Weight of
Single Shell (WSS); (c)- Shell Ratio (SR) over control under mulberry leaves
elicitation with three polyamines.

Increase or decrease (%) of Average Filament Length (AFL) over control under
mulberry leaves elicitation with polyamines

Increase or decrease (%) of Non-breakable Filament Length (NBFL) over control
under mulberry leaves elicitation with polyamines.

Increase or decrease (%) of Filament Weight (FW) over control under mulberry
leaves elicitation with polyamines

Increase or decrease (%) of Filament Size (FS) over control under mulberry leaves
elicitation with polyamines.

Increase or decrease (%) of Sericin over control under mulberry leaves elicitation
with polyamines.

Increase or decrease (%) of Fibroin over control under mulberry leaves elicitation
with polyamines

Average rank and percentile analysis of polyamine application on the basis of their
effects on different cocoon and post cocoon attributes

Increase or decrease (%) of Effective Rearing Rate (EER%) over control under
mulberry leaves elicitation with non-enzymatic antioxidant (Ascorbic acid,
Glutathione, Salicylic acid); Osmolytes (Proline); Salt (NiC12, NaCl) and Folic acid
Increase or decrease (%) of Weight of Single Cocoon (WSC) over control under
mulberry leaves elicitation with non-enzymatic antioxidant (Ascorbic acid,
Glutathione, Salicylic acid); Osmolytes (Proline); Salt (NiC12, NaCl) and Folic acid
Increase or decrease (%) of Weight of Single Shell (WSS) over control under
mulberry leaves elicitation with non-enzymatic antioxidant (Ascorbic acid,
Glutathione, Salicylic acid); Osmolytes (Proline); Salt (NiC12, NaCl) and Folic acid
Increase or decrease (%) of Shell Ratio (SR%) over control under mulberry leaves
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Glutathione, Salicylic acid); Osmolytes (Proline); Salt (NiC12, NaCl) and Folic acid

Figure 8.39 Increase or decrease (%) of Non-breakable Filament Length (NBFL) over control 217
under mulberry leaves elicitation with non-enzymatic antioxidant (Ascorbic acid,
Glutathione, Salicylic acid); Osmolytes (Proline); Salt (NiC12, NaCl) and Folic acid

Figure 8.40 Increase or decrease (%) of Filament Weight (FW) over control under mulberry 218
leaves elicitation with non-enzymatic antioxidant (Ascorbic acid, Glutathione,
Salicylic acid); Osmolytes (Proline); Salt (NiCl2, NaCl) and Folic acid

Figure 8.41 Increase or decrease (%) of Filament Size (FS) over control under mulberry leaves 218
elicitation with non-enzymatic antioxidant (Ascorbic acid, Glutathione, Salicylic
acid); Osmolytes (Proline); Salt (NiCl2, NaCl) and Folic acid.

Figure 8.42 Increase or decrease (%) of Sericin over control under mulberry leaves elicitation 219
with non-enzymatic antioxidant (Ascorbic acid, Glutathione, Salicylic acid);
Osmolytes (Proline); Salt (NiCl2, NaCl) and Folic acid

Figure 8.43 Increase or decrease (%) of Fibroin over control under mulberry leaves elicitation 219
with non-enzymatic antioxidant (Ascorbic acid, Glutathione, Salicylic acid);
Osmolytes (Proline); Salt (NiC12, NaCl) and Folic acid

Figure 8.44 Connection of proline metabolism to other pathways. Exogenous prolines (*) 220
controlled regulation of genes and enzymes involved in internal proline metabolism

Figure 8.45 Average rank and percentile analysis of different elicitors on the basis of their 210
effects on different cocoon and post cocoon attributes

Figure 9.1 General mechanism found in an organism after elicitation acuity. (Baenas et al., 233
2014; Ferrari, 2010; Smetanska, 2005; Zhao et al., 2005).

Figure 9.2 Accumulation of hydrogen peroxide, superoxide and MDA in mulberry leaves under 234
PGRs elicitation

Figure 9.3 Glutathione accumulation in mulberry leaves (S1 cultivars) under elicitation with 234
different PGRs (AA: Ascorbic acid; ABA: Abscisic acid; GA: Gibberellic acid; Spd:
Spermidine)

Figure 9.4 Ascorbic acid accumulation in mulberry leaves (S1 cultivars) under elicitation with 235
different PGRs (AA: Ascorbic acid; ABA: Abscisic acid; GA: Gibberellic acid; Spd:
Spermidine).

Figure 9.5 Proline accumulation in mulberry leaves (S1 cultivars) under elicitation with 235
different PGRs (AA: Ascorbic acid; ABA: Abscisic acid; GA: Gibberellic acid; Spd:
Spermidine)

Figure 9.6 Carotenoid content in mulberry leaves (S1 cultivars) under elicitation with different 235
PGRs (AA: Ascorbic acid; ABA: Abscisic acid; GA: Gibberellic acid; Spd:
Spermidine)

Figure 9.7 Chlorophyll-a content in mulberry leaves (S1 cultivars) under elicitation with 236
different PGRs (AA: Ascorbic acid; ABA: Abscisic acid; GA: Gibberellic acid; Spd:
Spermidine)

Figure 9.8 Chlorophyll-b content in mulberry leaves (S1 cultivars) under elicitation with 236
different PGRs (AA: Ascorbic acid; ABA: Abscisic acid; GA: Gibberellic acid; Spd:
Spermidine)

Figure 9.9 Total chlorophyll content in mulberry leaves (S1 cultivars) under elicitation with 236
different PGRs (AA: Ascorbic acid; ABA: Abscisic acid; GA: Gibberellic acid; Spd:
Spermidine)

Figure 9.10 Total protein content in mulberry leaves (S1 cultivars) under elicitation with 237
different PGRs (AA: Ascorbic acid; ABA: Abscisic acid; GA: Gibberellic acid; Spd:
Spermidine)

Figure 9.11 Total soluble sugar content in mulberry leaves (S1 cultivars) under elicitation with 237
different PGRs (AA: Ascorbic acid; ABA: Abscisic acid; GA: Gibberellic acid; Spd:
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Figure 9.12

Figure 9.13

Figure 9.14

Figure 9.15

Figure 9.16

Figure 9.17

Figure 9.18

Figure 9.19

Figure 9.20

Figure 9.21

Figure 9.22

Figure 9.23

Figure 9.24

Spermidine)

Total reducing sugar content in mulberry leaves (S1 cultivars) under elicitation with
different PGRs (AA: Ascorbic acid; ABA: Abscisic acid; GA: Gibberellic acid; Spd:
Spermidine)

Different enzyme activities of mulberry leaves after elicitation with PGRs (ABA:
Abscisic acid; GA: Gibberellic acid; AA: Ascorbic acid; Spd: Spermidine) and
control (CON)

Different enzyme activities of mulberry leaves after elicitation with PGRs (ABA:
Abscisic acid; GA: Gibberellic acid; AA: Ascorbic acid; Spd: Spermidine) and
control (CON)

Total protein content in different 5" instar larval tissues under PGRs (AA: Ascorbic
acid; ABA: Abscisic acid; GA: Gibberellic acid; Spd: Spermidine) elicitation and
control (CON)

Alteration in Peroxidase (a); polyphenol oxidase (b); catalase (c) enzyme activity of
silk and gut protein isolated from 5™ instar silkworm larvae after nourishment with
PGRs (ABA: Abscisic acid; GA: Gibberellic acid; AA: Ascorbic acid; Spd:
Spermidine) treated and untreated control (CON) mulberry leaves

Alteration in NADPH oxidase (a); superoxide dismutase (b); ascorbate peroxidase
(c) enzyme activity of silk and gut protein isolated from 5" instar silkworm larvae
after nourishment with PGRs (ABA: Abscisic acid; GA: Gibberellic acid; AA:
Ascorbic acid; Spd: Spermidine) treated and untreated control (CON) mulberry
leaves

Alteration in Glutathione S-transferase (a); glutathione reductase (b); glutathione
peroxidase (c) enzyme activity of silk and gut protein isolated from 5" instar
silkworm larvae after nourishment with PGRs (ABA: Abscisic acid; GA: Gibberellic
acid; AA: Ascorbic acid; Spd: Spermidine) treated and untreated control (CON)
mulberry leaves

Peroxidase (POD) enzyme activity of fat protein (FP) and haemolymph protein (HP)
isolated from 5™ instar silkworm larvae after nourishment with PGRs (ABA:
Abscisic acid; GA: Gibberellic acid; AA: Ascorbic acid; Spd: Spermidine) treated
and untreated control (CON) mulberry leaves

Activity of the polyphenol oxidase (PPO) of fat protein (FP) and haemolymph
protein (HP) isolated from 5™ instar silkworm larvae after nourishment with PGRs
(ABA: Abscisic acid; GA: Gibberellic acid; AA: Ascorbic acid; Spd: Spermidine)
treated and untreated control (CON) mulberry leaves

Catalase activity of the fat protein (FP) and haemolymph protein (HP) isolated from
5" instar silkworm larvae after nourishment with PGRs (ABA: Abscisic acid; GA:
Gibberellic acid; AA: Ascorbic acid; Spd: Spermidine) treated and untreated control
(CON) mulberry leaves

Activity of NADPH oxidase (NOX) of the fat protein (FP) and haemolymph protein
(HP) isolated from 5™ instar silkworm larvae after nourishment with PGRs (ABA:
Abscisic acid; GA: Gibberellic acid; AA: Ascorbic acid; Spd: Spermidine) treated
and untreated control (CON) mulberry leaves

Activity of superoxide dismutase (SOD) of the fat protein (FP) and haemolymph
protein (HP) isolated from 5" instar silkworm larvae after nourishment with PGRs
(ABA: Abscisic acid; GA: Gibberellic acid; AA: Ascorbic acid; Spd: Spermidine)
treated and untreated control (CON) mulberry leaves

Activity of ascorbate peroxidase (APX) of the fat protein (FP) and haemolymph
protein (HP) isolated from 5" instar silkworm larvae after nourishment with PGRs
(ABA: Abscisic acid; GA: Gibberellic acid; AA: Ascorbic acid; Spd: Spermidine)
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treated and untreated control (CON) mulberry leaves
Figure 9.25 Activity of glutathione S-transferase (GST) of the fat protein (FP) and haemolymph 247
protein (HP) isolated from 5™ instar silkworm larvae after nourishment with PGRs
(ABA: Abscisic acid; GA: Gibberellic acid; AA: Ascorbic acid; Spd: Spermidine)
treated and untreated control (CON) mulberry leaves respectively
Figure 9.26 Activity of glutathione reductase (GR) of the fat protein (FP) and haemolymph 247
protein (HP) isolated from 5" instar silkworm larvae after nourishment with PGRs
(ABA: Abscisic acid; GA: Gibberellic acid; AA: Ascorbic acid; Spd: Spermidine)
treated and untreated control (CON) mulberry leaves respectively
Figure 9.27 Activity of glutathione peroxidase (GPX) of the fat protein (FP) and haemolymph 247
protein (HP) isolated from 5" instar silkworm larvae after nourishment with PGRs
(ABA: Abscisic acid; GA: Gibberellic acid; AA: Ascorbic acid; Spd: Spermidine)
treated and untreated control (CON) mulberry leaves respectively

Figure 9.28 (A): Silk protein, (B): Gut protein separation through SDS gel electrophoresis after 248
hormone elicitation (ABA: abscisic acid and GA: gibberellic acid).
Figure 9.29 Chromatogram depicting the relative density of Silk protein (A-i), and gut protein 248

(B-i) isolated from 5" instar silkworm larvae after nourishment with hormone
(ABA: abscisic acid and GA: gibberellic acid) treated mulberry leaves.

Figure 9.30 (C): Fat protein, (D): Haemolymph protein separation through SDS gel 249
electrophoresis after hormone elicitation (ABA: abscisic acid and GA: gibberellic
acid).

Figure 9.31 Chromatogram depicting the relative density of Fat protein (C-i), and Haemolymph 249

protein (D-i) isolated from 5" instar silkworm larvae after nourishment with
hormone (ABA: abscisic acid and GA: gibberellic acid) treated mulberry leaves.

Figure 9.32 (E): Silk protein, (F): Gut protein separation through SDS gel electrophoresis after 250
elicitation with spermidine (Spd) and ascorbic acid (AA).
Figure 9.33 Chromatogram depicting the relative density of Silk protein (E-i), and Gut protein 250

(F-1) isolated from 5" instar silkworm larvae after nourishment with spermidine
(Spd), ascorbic acid (AA) treated mulberry leaves.

Figure 9.34 (G): Fat protein, (H): Haemolymph protein separation through SDS gel 251
electrophoresis after elicitation with spermidine (Spd) and ascorbic acid (AA).
Figure 9.35 Chromatogram depicting the relative density of Fat protein (G-i), and Haemolymph 251

protein (H-i) isolated from 5" instar silkworm larvae after nourishment with
spermidine (Spd), ascorbic acid (AA) treated mulberry leaves.

Figure 9.36a On gel analysis of SOD isoform activity in silk (A) and gut (B) protein of silkworm 252
larvae after nourishment with hormone treated mulberry leaves (ABA: abscisic acid;

GA: gibberellic acid)

Figure Chromatogram depicting the relative density of SOD isoforms in silk protein (9.36b) 252

9.36b-9.36¢ and gut protein (9.36¢) of silkworm larvae after nourishment with hormone treated
mulberry leaves (ABA: abscisic acid; GA: gibberellic acid)

Figure 9.37a On gel analysis of SOD isoform activity in fat body (C) and haemolymph (D) 253
protein of silkworm larvae after nourishment with hormone treated mulberry leaves
(ABA: abscisic acid; GA: gibberellic acid)

Figure Chromatogram depicting the relative density of SOD isoforms in fat protein (9.37b) 253

9.37b-9.37c and haemolymph protein (9.37c) of silkworm larvae after nourishment with
hormone treated mulberry leaves (ABA: abscisic acid; GA: gibberellic acid)

Figure 9.38a On gel analysis of SOD isoform activity in silk (A) and gut (B) protein of silkworm 254
larvae after nourishment with ascorbic acid (AA) and spermidine (Spd) treated
mulberry leaves

Figure Chromatogram depicting the relative density of SOD isoforms in silk protein (9.38b) 254
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Figure
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Figure 9.44a

Figure

9.44b-9.44c

Figure 9.45a

Figure

9.45b-9.45¢

Figure 9.46a

Figure
9.46b-9.46¢

and gut protein (9.38c) of silkworm larvae after nourishment with ascorbic acid
(AA) and spermidine (Spd) treated mulberry leaves

On gel analysis of SOD isoform activity in fat (C) and haemolymph (D) protein of
silkworm larvae after nourishment with ascorbic acid (AA) and spermidine (Spd)
treated mulberry leaves

Chromatogram depicting the relative density of SOD isoforms in fat protein (9.39b)
and haemolymph protein (9.39¢) of silkworm larvae after nourishment with ascorbic
acid (AA) and spermidine (Spd) treated mulberry leaves

On gel analysis of NOX isoform activity in silk (A) and gut (B) protein of silkworm
larvae after nourishment with hormone treated mulberry leaves (ABA: abscisic acid;
GA: gibberellic acid)

Chromatogram depicting the relative density of NOX isoforms in silk protein
(9.40b)and gut protein (9.40c) of silkworm larvae after nourishment with hormone
treated mulberry leaves (ABA: abscisic acid; GA: gibberellic acid)

On gel analysis of NOX isoform activity in fat (C) and haemolymph (D) protein of
silkworm larvae after nourishment with hormone treated mulberry leaves (ABA:
abscisic acid; GA: gibberellic acid)

Chromatogram depicting the relative density of NOX isoforms in fat protein (9.41b)
and haemolymph protein (9.41c) of silkworm larvae after nourishment with
hormone treated mulberry leaves (ABA: abscisic acid; GA: gibberellic acid)

On gel analysis of NOX isoform activity in silk (A) and gut (B) protein of silkworm
larvae after nourishment with ascorbic acid (AA) and spermidine (Spd) treated
mulberry leaves

Chromatogram depicting the relative density of NOX isoforms in silk protein
(9.42b) and gut protein (9.42c) of silkworm larvae after nourishment with ascorbic
acid (AA) and spermidine (Spd) treated mulberry leaves

On gel analysis of NOX isoform activity in fat (C) and haemolymph (D) protein of
silkworm larvae after nourishment with ascorbic acid (AA) and spermidine (Spd)
treated mulberry leaves

Chromatogram depicting the relative density of NOX isoforms in fat protein (9.43b)
and haemolymph protein (9.43c) of silkworm larvae after nourishment with ascorbic
acid (AA) and spermidine (Spd) treated mulberry leaves

On gel analysis of POD isoform activity in silk (A) and gut (B) protein of silkworm
larvae after nourishment with hormone treated mulberry leaves (ABA: abscisic acid;
GA: gibberellic acid)

Chromatogram depicting the relative density of POD isoform in silk protein (9.44b)
and gut (9.44c¢) protein of silkworm larvae after nourishment with hormone treated
mulberry leaves (ABA: abscisic acid; GA: gibberellic acid)

On gel analysis of POD isoform activity in fat (C) and haemolymph (D) protein of
silkworm larvae after nourishment with hormone treated mulberry leaves (ABA:
abscisic acid; GA: gibberellic acid)

Chromatogram depicting the relative density of POD isoform in fat protein (9.45b)
and haemolymph (9.45¢c) protein of silkworm larvae after nourishment with
hormone treated mulberry leaves (ABA: abscisic acid; GA: gibberellic acid)

On gel analysis of POD isoform activity in silk (A) and gut (B) protein of silkworm
larvae after nourishment with ascorbic acid (AA) and spermidine (Spd) treated
mulberry leaves

Chromatogram depicting the relative density of POD isoform in silk protein (9.46b)
and gut protein (9.46¢) of silkworm larvae after nourishment with ascorbic acid
(AA) and spermidine (Spd) treated mulberry leaves
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Figure 9.47a
Figure
9.47b-9.47c
Figure 9.48
Figure 9.49

Figure 9.50

On gel analysis of POD isoform activity in fat (C) and haemolymph (D) protein of
silkworm larvae after nourishment with ascorbic acid (AA) and spermidine (Spd)
treated mulberry leaves

Chromatogram depicting the relative density of POD isoform in fat protein (9.47b)
and haemolymph protein (9.47¢) of silkworm larvae after nourishment with ascorbic
acid (AA) and spermidine (Spd) treated mulberry leaves

Mode of actions of abscisic acid (ABA) and gibberellic acid (GA) on silkworm
rearing through mulberry leaf elicitation

Correlation matrix between biochemical attributes of mulberry leaves with different
economic parameters of silkworm rearing system after PGRs elicitation

PCA analysis of Free Radical Scavenger: Non-enzymatic antioxidant member
(yellow), Pigment member and biochemical attributes of mulberry leaves (green
dot), ROS: lipid peroxidation member (orange dot), and economical attributes of
rearing system (sky blue dot), antioxidant enzyme activities of mulberry leaves after
PGRs elicitation (blue dot), antioxidant enzyme activity of 5™ instar larvae (red dot)
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