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• Indian agriculture is a critical sector contributing
approximately 17-18% of the GDP and supporting nearly
50% of the workforce.

• India’s population is projected to reach 1.7 billion by
2050, requiring a significant increase in food production.
(Increased Demand for Food)

• Overuse of water resources for irrigation is leading to
acute water shortages. (Water Scarcity)

• Erratic weather patterns, rising temperatures, and
reduced rainfall affect crop yields.(Climate Change)

• A majority of Indian farmers operate on small and
fragmented plots, limiting economies of scale
(Fragmented Landholdings)

These challenges necessitate the adoption of innovative 
technologies, including AI and automation, to achieve 

sustainable and efficient agricultural practices
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NS7774 NS7772 Green gold OH 3312

Fruit diameter(mm)
16.51a 14.1a 14.8b 14.23ab

Shoot height (cm) 155b 141a 145c 149a

Stem diameter (cm) 6.5a 6.3b 6a 6.2a

Total no of fruits 40a 32b 32a 33b

Length of pod (cm) 10.54a 8.19c 8.68b 9.2ab

No of seeds per fruit 47a 43b 33a 39a

Total yield (g) 985a 817a 692a 761bc

Non grafted

Grafted 
R- NS7774 / S-

NS7772 
R-NS7774 / S-green 

gold 
R-NS7774 / S-

OH 3312 

Fruit diameter(mm) 17.9a 15.57c 16.12b

Shoot height (cm) 161a 151c 155b

Stem diameter (mm)
8.2a 7.1b 6.9bc

Total No of fruits 75a 49cd 5 5b

Length of pod (cm) 14.68a 11.01b 11.51b

No of seeds per pod 61a 47b 53b

Total yield (g) 1520.6a 1223.7c 1274b
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CONTROL 211.8 159.5 237.9 248.8
TREATMENT 192.9 143.2 143.0 234.0
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Yield

Genotype Treatment Moisture Ash Protein Fat Fibre Carbohydrate Energy

Shivam
Control 89.95±0.397ab 0.85±0.023ab 0.73±0.156b 1.77±0.170a 1.34±0.015a 5.37±0.443ab 40.29±0.60a
Stress 91.21±0.760ab 0.88±0.019ab 1.37±0.067a 2.04±0.366a 1.32±0.090a 3.19±0.688b 36.55±3.41a

Arka Samrat
Control 91.86±0.452a 0.60±0.095c 0.73±0.155b 0.77±0.169a 1.67±0.114a 4.36±0.883ab 27.33±1.46a
Stress 88.35±0.925b 0.97±0.006a 1.08±0.022ab 1.48±0.401a 1.28±0.209a 6.85±1.151a 45.01±4.18a

Shivam/ Arka 
Samrat

Control 91.48±0.987ab 0.85±0.023ab 1.33±0.104a 1.14±0.059a 0.87±0.064a 4.32±0.953ab 32.89±3.56a
Stress 90.19±0.317ab 0.97±0.012a 0.63±0.119b 1.64±0.106a 1.69±0.312a 4.88±0.345ab 36.84±0.87a

Arka 
Samrat/Shivam

Control 92.49±0.675a 0.77±0.017bc 0.65±0.079b 1.44±0.517a 0.89±0.038a 3.76±0.259ab 30.60±4.38a
Stress 90.92±0.104ab 0.79±0.006ab 1.03±0.093ab 1.43±0.259a 1.61±0.635a 4.22±0.543ab 33.84±3.29a

Okra

Tomato
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Cell to Cell Communications-Grafting

Tomato

C
on
tr
ol

R-NS7774/S-NS7772 

1A

1C

1B

1D

1E

1F

1G

2C

2A
2B

2D

2E
2F

2G

3A
3B

3C

3D

3E
3F

3G

C
on
tr
ol

C
on
tr
ol

St
re
ss

St
re
ss

St
re
ss

R-NS7774/S-Greengold R-NS7774/S-OH 3312 

5
9

Pr
ot

ei
n-

pr
ot

ei
n 

In
te

ra
ct

io
ns

Cell cycle/division

Transcription

Photosynthesis

Metabolic process/ cell 
development

Stress response/ 
heat response Stress response

Root 
development/cell 
wall synthesis

Metabolic process/ 
transcription

Replication/em
bryogenesis

Carbondioxide
fixation

ATP binding

FIGURE 28 Protein-Protein interaction network elucidated
with the help of STRING (version 11.5) software, in grafted
okra cultivars under drought stress

Up/Down regulation of proteins

Protein-protein interaction Okra

Ø Grafting has increased the yield attributes under drought stress conditions than non-graft

genotype

Ø Proximate analysis and shelf life of fruits also has been increased in grafted tomato and okra

fruits Compared to non graft genotype

Ø Grafted seedlings can be introduced to nearby farmers for higher yield
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