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Abstract 
Cotton, also known as "white gold" and "king of fiber," is a crucial industrial crop in India. It belongs 
to the genus Gossypiyum and is grown on a commercial scale in India. Bt cotton, a type of cotton, is 
effective against the Bollworm pest complex and plays a dominant role in the country's industrial and 
agricultural economy. The study conducted at the Main Cotton Research Station, Athwa farm, Navsari 
Agricultural University, Surat, during the Kharif season of 2023-2024, analyzed biochemical 
parameters of Bt and Non-Bt cotton genotypes. The results showed that Bt cotton had the highest 
reducing sugar, proline, and flavanol, while Non-Bt cotton had the highest total soluble sugar, protein, 
total chlorophyll, and total phenol. 
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Introduction 
Cotton, a major fiber crop in India and the world belong to the genus Gossypium in the 
mallow family Malvaceae (Prajapat et al. 2018) [9]. It is the world's most important fiber crop 
and the second most important oil seed crop (Hutchinson et al. 1947) [5]. The primary product 
of the cotton plant is the lint that covers the seeds within the seed pod, or boll. India is an 
exception to most countries, with only 30% of its cotton production area planted to G. 

hirsutum, 17% to G. arboretum, 8% to G. herbaceum, and the remaining area planted to 
interspecific and intraspecific hybrids (Hutchinson et al. 1947) [5]. Bt cotton is a genetically 
modified (GM) cotton derived from Bacillus thuringiensis (Bt), a common soil bacterium. 
The gene, Cry-1AC, produces a protein toxic to lepidopteran (Bollworm) insects when 
ingested. Bt cotton has the added property of producing its biopesticide to protect itself from 
insect pests. It was introduced to reduce pesticide costs and improve cotton yield, quality, 
and net return. However, Bt cotton is less effective in controlling other pests like soil, 
sucking, and leaf roller pests. Bt cotton is environmentally safe and economically beneficial, 
leading to significant yield increases, reduced chemical sprays, and increased net profit for 
farmers (Abbas, 2018) [1]. 
 
Materials and Methodology  
The experiment was conducted during the kharif season of 2023-2024 at the Main Cotton 
Research Station, Navsari Agricultural University, Athwa-farm, Surat. Leaf, square, flower, 
boll, and seed samples were collected from open fields grown at the MCRS, Surat. 
Laboratory work was done at the Department of Soil Science and Agricultural Chemistry, 
NAU, Navsari. Four Bt and Non-Bt cotton genotypes were selected for study with 3 
replication FCRD design. Biochemical parameters were performed after 45 DAS using 
standard methods. 
Miller, (1972) [8] methods were used for Reducing sugar analysis from leaf samples and read 
at 510 nm using dextrose as standard. The content of TSS was determined by sadasivam and 
Manickam (1992) [10] with anthron method and read at 630 nm using glucose as standard. 
Protein analysis was done as per the standard method described by the method of Lowry et 

al. (1951) [6]. Protein content was observed at 660 nm using BSA as standard and the amount 
of protein presented as mg per gm. Proline analysis was estimated by the acid ninhydrin 
method described by the method of Bates et al. (1973) [11]. Proline content was observed at 
520 nm using proline as standard.   
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 The total chlorophyll content was determined by Arnon, 
(1949) [2] and read at 645 and 663 nm using 80% acetone as 
standard. Phenol was done by the method of Malick and 
Singh, 1980 [7]. Phenol was read at 650 nm using Catechol 
as standard and the amount of phenol was calculated as mg 
per gm. Flavanol content was estimated as per the method of 
Thimmaiah (1999) [12] standard curve of phloroglucinol was 
prepared and the amount of flavanol expressed as mg per g. 
 
Results and Discussion  
Biochemical parameters  
The study analyzed four cotton genotypes Bt and Non-Bt 

and five different cotton plant parts. The highest total 
soluble sugar content (112.07 mg/g) was found in the 
G.Cot.Hy 10 genotype in the leaf, while the lowest (77.92 
mg/g) was in the G.Cot.Hy 8 genotype in the flower. The 
highest reducing sugar content was (11.94 mg/g) found in 
the G.Cot.Hy 8 BG II genotype in the leaf, while the highest 
protein content (2.51 mg/g) was found in the G.Cot.Hy 8 
genotype in the seed. The highest total chlorophyll content 
(2.24 mg/g) was found in the G.Cot.Hy 10 genotype in the 
leaf. The highest total phenol content (5.30 mg/g) was found 
in the G.Cot.Hy 8 in the seed, while the highest flavanol 
content (13.64 ml/g) was found in the G.Cot.Hy 8 BG II in 
the boll. 

 
Table 1: Biochemical analysis of different plant parts i.e. leaf, square, flower, boll, and seed along with Bt and Non-Bt cotton genotypes has 

been presented in (G1: G.Cot.Hy 8 BG II, G2: G.Cot.Hy 10 BG II, G3: G.Cot.Hy 8, G4: G.Cot.Hy 10) 
 

Genotypes Reducing sugar 
(mg/g) 

TSS 
(mg/g) 

Protein 
(mg/g) 

Proline 
(mg/g) 

Total chlorophyll 
(mg/g) 

Total phenol 
(mg/g) 

Flavanol 
(ml/g) 

G1P1 11.94 102.29 2.18 1.06 2.12 2.09 13.87 
G1P2 9.84 80.39 1.31 1.30 1.21 3.16 12.73
G1P3 8.07 94.72 1.42 1.28 0.023 4.30 12.05 
G1P4 9.96 90.26 1.58 0.93 1.04 3.67 13.64 
G1P5 4.96 99.95 2.41 0.77 - 3.78 10.66 
G2P1 11.30 95.58 1.93 1.27 1.93 2.20 11.20 
G2P2 9.89 97.62 1.35 1.36 1.17 3.21 11.52 
G2P3 9.91 88.20 1.64 1.65 0.037 3.37 11.26 
G2P4 10.55 82.74 1.52 0.94 1.48 3.71 10.83
G2P5 5.61 99.34 2.13 1.25 - 4.18 11.17 
G3P1 7.12 102.15 1.84 0.56 1.71 2.15 10.37 
G3P2 9.95 88.917 1.33 0.95 1.05 3.70 11.68 
G3P3 9.08 77.92 1.67 0.66 0.017 3.19 12.15 
G3P4 9.97 89.38 1.42 1.24 1.11 3.44 13.22 
G3P5 5.52 100.57 2.51 1.25 - 4.33 11.27 
G4P1 11.34 112.07 1.67 1.09 2.24 2.22 11.60 
G4P2 10.39 81.50 1.46 0.96 1.47 3.28 12.59 
G4P3 7.61 84.38 1.35 0.93 0.017 3.47 12.46 
G4P4 9.25 86.65 1.71 0.93 1.07 3.82 11.31 
G4P5 4.86 95.40 2.13 1.47 - 5.30 11.35 

CD at 5 %        
G 0.44 NS NS 0.027 0.058 0.057 0.23 
P 0.492 4.947 0.098 0.031 0.058 0.064 0.257 

G × P 0.985 9.893 0.197 0.061 0.116 0.127 0.515 
CV % 6.71 6.46 6.86 3.38 6.29 1.83 2.62 

 

 
 

Fig 1: Biochemical analysis of different plant parts i.e. leaf, square, flower, boll, and seed along with Bt and Non-Bt cotton genotypes has 
been presented.
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 Conclusion  
Bt cotton showed the highest reducing sugar, proline, and 
flavanol while Non-Bt cotton recorded the highest total 
soluble sugar, protein, total chlorophyll, and total phenol 
content. The highest reducing sugar and flavanol in the leaf 
and proline are found in the square of Bt cotton genotypes 
G.Cot.Hy 8 BG II. Non-Bt cotton showed the highest TSS 
and total chlorophyll in the leaf of cotton genotype 
G.Cot.Hy 8 BG II. The highest content of protein was found 
in the seed of cotton genotype G.Cot.Hy 8. 
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