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Effect of Agronomic Factors on Seed Yield and Quality in Brinjal (Solanum melongena L.) 

 

Abstract 

A study was conducted at AAU (Anand Agricultural University), Anand during 2022-24 aimed to 

standardize sowing time, days to fruit maturity, seed extraction methods and seed yield of brinjal variety 

Anand Raj. The research included 48 treatment combinations with three sowing dates (1st week of 

August, September, and October), four fruit maturity periods in 10 days intervals (60-100 days after fruit 

formation), and four seed extraction methods (manual, 48-hour fermentation, and acid extraction with 

HCl and H2SO4). The third sowing date (1st week of October) showed the best results in terms of fruit and 

seed yield parameters, such as highest fruit weight, fruit length, fruit girth, plant height, number of fruits 

per plant, seeds per fruit, seed yield per fruit, seed yield per plant and Thousand-seed weight. Fruits 

matured at 81-90 days after formation and the manual seed extraction method were found to be most 

effective for achieving higher seed yield and quality. Thus, sowing in the first week of October with 81-

90 days to fruit maturity and using the manual seed extraction method is recommended for optimal seed 

yield and quality in brinjal variety Anand Raj. 

Keywords: Eggplant, Date of sowing, Days after fruit formation, Seed extraction methods, Seed 

production and crop growth 

Introduction 

Brinjal (Solanum melongena L.) also known as eggplant. It is a vegetable crop in tropical and 

subtropical regions, particularly in India where it ranks as the second most consumed vegetable after 

potato. It is extensively grown across various states in India, with major production in Odisha, Bihar, 

Karnataka, West Bengal, Andhra Pradesh, Maharashtra, and Uttar Pradesh. The plant, native to India, is 

adaptable and can be cultivated year-round except in high-altitude areas. Brinjal is botanically a 

herbaceous annual with erect or semi-spreading habits, developing into bushy plants with large, fuzzy 

leaves. The plant features inflorescences that can be solitary or clustered, with flowers that are large, 

violet-colored, and hermaphroditic. The fruit, a fleshy berry, varies in shape and color and contains seeds 

embedded in the pulp. The crop is mainly self-pollinated but also benefits from cross-pollination by 

insects such as bumble bees and honey bees. 

Brinjal is highly nutritious, containing significant amounts of carbohydrates, proteins, fats, and 

various vitamins and minerals. Its medicinal properties make it valuable for treating conditions like 

diabetes, asthma, and bronchitis. Despite its profitability and demand, brinjal cultivation faces challenges 
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due to the lack of high-quality seeds. Farmers often use low-quality seeds from various agencies, leading 

to poor germination and yield. Proper harvesting at the right stage of maturity is crucial for maximizing 

seed viability and vigor. Several methods for seed extraction exist, including wet, dry, and fermentation 

methods, each with its own advantages and disadvantages. Post-harvest processing, such as seed 

extraction and drying, is vital for maintaining seed quality. However, there is a need for more research 

and standardization in these areas to improve seed quality and support the vegetable seed sector 

effectively.  

Brinjal research is vital for improving productivity, seed quality, and adaptability. Sowing time 

aligns crop growth with favorable conditions, reduces pest incidence, and optimizes yield, while 

understanding fruit maturity aids in developing market-preferred, stress-resilient, and high-quality seed-

producing varieties. Efficient seed extraction methods enhance seed viability, vigor, and cost-

effectiveness, while seed yield parameters, such as seed weight and yield per fruit, determine economic 

feasibility and support breeding efforts. These factors collectively contribute to better cultivar 

development, climate resilience, efficient seed production, and practicl guidance for farmers, ensuring 

sustainable and profitable brinjal cultivation. 

Material and Methods 

The field experiment was conducted at Main Vegetable Research Station (MVRS), AAU, Anand 

and laboratory experiment was conducted at the Department of Seed Science and Technology, B. A. 

College of Agriculture, Anand, Agricultural University, Anand during the period 2022 to 2024. The seeds 

of Gujarat Round Brinjal 8 (Anand Raj) were obtained from Main Vegetable Research Station (MVRS), 

Anand Agricultural University, Anand. This study included forty eight treatment combinations involving 

three date of sowing D1: 1st week of August; D2: 1st week of September; D3: 1st week of October; four 

days to fruit maturity viz., M1: 60-70 days after fruit formation; M2: 71-80 days after fruit formation; M3: 

81-90 days after fruit formation; M4: 91-100 days after fruit formation and four seed extraction methods 

viz., E1: Manual method; E2: Fermentation method for 48 hour; E3: Acid extraction method HCl for 30 

min; E4: Acid extraction method H2SO4 for 30 min. in the field in three replications with factorial RCBD. 

Seed Extraction Method 

Manual method 

 The mature brinjal fruits were beaten with a stick to separate the pulp, which was then placed in 

water. The seeds settled at the bottom while the pulp remained suspended and was discarded. The seeds 

were washed in fresh water and dried in the shade. 
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Fermentation method 

 Fully matured, ripened, yellow brinjal fruits were harvested, washed, and the distal end and seed-free 

portions removed. The fruits were then crushed, and the seeds were separated from the pulp, while the 

fruit wall and debris were discarded. The seed-pulp mixture was fermented in water for 48 hours at room 

temperature, stirred occasionally to ensure uniform fermentation and prevent seed discoloration. After 

fermentation, the seeds were separated from the pulp, washed several times with water, and the good 

seeds were collected while the debris and immature seeds were discarded. The clean seeds were then 

dried to 8% moisture content and stored in butter paper covers for further testing. 

Acid extraction method 

 In this method, brinjal seeds with pulp were squeezed into plastic containers and mixed with 

commercial concentrated hydrochloric acid (HCl) and sulfuric acid (H2SO4) at concentrations of 5% and 

4% respectively, using 50 ml and 40 ml per kg of pulp. The mixture was stirred well and left for 30 

minutes. The seeds were then thoroughly washed with a jet of water and repeatedly rinsed using tap 

water. Finally, the good seeds were drained using a sieve and air-dried under shade or sun. 

Parameters recorded 

 Following parameters were recorded during the course of study: Fruit weight (g), Fruit length (cm), 

Fruit girth (cm), Plant height (cm), Number of fruits  plant-1, Number of seeds  fruit-1, Seed yield  fruit-1 

(g), Seed yield  plant-1 (g) and 1000 seed weight were measured. 

Statistical Methods 

Collected data was statistically analyzed by appropriate statistical methods as worked out using, 

factorial concept with Randomized Complete Block Design (Gomez and Gomez, 1984) in field condition. 

Statistical Model and ANOVA: 

RCBD (factorial) with 3 factor: 

Yijkh = μ +  Di + Mj + Ek + (DM)ij + (DE)ik + (ME)jk + (DME)ijk +  rh + eijkh 

Yijkh = Response or yield from the hth   unit receiving ith factor date of sowing  and 

jth factor days to maturity, kth factor extraction method 

μ = General Mean 

Di = Effect of ith date of sowing 

Mj = Effect of jth days to maturity 

Ek = Effect of kth extraction method 

(DM)ij = Effect of interaction of ith date of sowing and jth days to maturity 

(DE)ik = Effect of interaction of ith date of sowing and kth extraction method 
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(ME)jk = Effect of interaction of jth days to maturity and kth extraction method 

(DME)ijk = 
Effect of interaction of ith date of sowing, jth days to maturity and kth  

extraction method 

rh = Effect of hth replications 

eijkh = Uncontrolled variation associated with ith factor D and jth factor M, kth 

factor E in hth replications 

They are assumed to be NID (0, 𝜎2) 

 

Table.1 Analysis of variance for Randomized Complete Block Design (Factorial) 

Source of  

Variation (SV) 

Degree of  

Freedom (df) 

Sum of  

Square 

(SS) 

Mean Square  

(MS) 
Cal F 

Replication r-1 SSR   

Date of sowing (D) d-1 SSD SSD/ df MSD/MSE 

Days to maturity (M) m-1 SSM SSM/ df MSM/MSE 

Extraction method (E) e-1 SSE SSE/ df MSE/MSE 

D×M (d-1) (m-1) SSD×M SSD×M/ df MSD×M/MSE 

D × E (d-1) (e-1) SSD×E SSD×E/ df MSD×E/MSE 

M × E (m-1) (e-1) SSM×E SSM×E/ df MSM×E/MSE 

D×M×E (d-1) (m-1) (e-1) SSD×M×E SSD×M×E/ df MSD×M×E/ MSE 

Error dme (r-1) SSE SSE/ df  

Total dmer-1 SSTotal   

 

Where, 

 r = Number of replications, d = Number of factor D,  m = Number of factor M,   

e = Number of factor E 

CF = Correction factor = (∑ijkh 𝑦𝑖jkh)2 = (GT2)/rdme 

               rdme 

 

Standard Error of Mean [S.Em. (±)] 

Standard error of mean was calculated by the following formula: 
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S. Em. = √MSE r⁄  

Where, MSE = Error mean square 

Critical Difference (CD) 

To test the significance of differences of estimates, critical difference was calculated as: 

C.D = t(0.05)(e.df) × √2 ×S.Em. 

Where, t = table ‘t’ value for error degree of freedom at 0.05 level of probability 

and 0.01 level for laboratory studies. 

 S.Em. = Standard Error of Mean 

df = error degree of freedom 

Coefficient of Variation 

It is the measure of variability evolved. Coefficient of variation is the ratio of standard 

deviation of a sample to its mean and expressed in percentage. 

CV (%)  =
√MSE

Mean
× 100 

 

RESULT AND DISCUSSION 

A field experiment was conducted to study the effect of sowing time, days to fruit 

maturity and seed extraction method of brinjal var. anand raj. This study included forty eight 

treatment combinations involving three date of sowing D1: 1
st week of August; D2: 1

st week of 

September; D3: 1
st week of October; four days to fruit maturity viz., M1: 60-70 days after fruit 

formation; M2: 71-80 days after fruit formation; M3: 81-90 days after fruit formation; M4: 91-100 

days after fruit formation and four seed extraction methods viz., E1: Manual method; E2: 

Fermentation method for 48 hour; E3: Acid extraction method HCl for 30 min; E4: Acid 

extraction method H2SO4 for 30 min. in the field in three replications with factorial RCBD 

design. The yield and it’s          attributing characters were recorded during rabi season over two years 

at Main Vegetable Research Station (MVRS), AAU, Anand during 2022-23and 2023-24.  

Seed yield parameters 

Fruit weight (g) 
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Significant different dates of sowing, number of days to maturity and seed extraction method for fruit 

weight (g). However, the highest fruit weight was recorded during the third sowing date (1st week of 

October), averaging 773.32 g, and the lowest during the first sowing date (1st week of August) at 500.61 

g. Fruit weight peaked at 693.17 g for fruits maturing 81-90 days after formation, with the lowest weight 

at 604.31 g for 91-100 days maturity. Seed extraction methods did not significantly influence fruit weight, 

though the manual method yielded the highest numerical weight. Similar results were reported with the 

findings of Shahid et al. (2015) in okra, Singh et al. (2015) in cucumber, Munjal et al. (2019) in brinjal, 

Daudu et al. (2020) in brinjal, Vinod Kumar et al. (2002) in Paparika, Sureshbabu et al. (2003) in brinjal, 

Hamsaveni et al. (2003) in tomato, Dhobi et al. (2015) in snake gourd, Kortse et al. (2017) in brinjal, 

Hayati et al. (2020) in okra, Nisar et al. (2023) in tomato, Padhiyar et al. (2023) in okra, Raghuvanshi et 

al. (2023) in tomato. 

Fruit length (cm) 

The study examined the impact of sowing time, days to fruit maturity, and seed extraction methods on the 

fruit length of brinjal variety Anand Raj during 2022-24. Significant differences were found, with the 

third sowing date (1st week of October) achieving the highest fruit length, averaging 26.52 cm, and the 

first sowing date (1st week of August) the lowest at 21.69 cm. Fruits maturing 81-90 days after formation 

showed the longest length at 24.83 cm, while those maturing at 91-100 days were shortest at 24.00 cm. 

Seed extraction methods did not significantly affect fruit length, though the manual method produced the 

highest numerical lengths. The variations in fruit length were attributed to optimal growing conditions, 

such as favorable temperatures, adequate sunlight, and balanced moisture levels during the third sowing 

date and the 81-90 day maturation period. These conditions supported sustained fruit elongation and 

optimal resource allocation for fruit development. Similar results were reported with the findings of 

Shahid et al. (2015) in okra, Singh et al. (2015) in cucumber, Sajjan et al. (2005) in okra, Dhobi et al. 

(2015) in snake gourd, Bortey and Dzomeku (2016) in okra, Hayati et al. (2020) in okra, Nisar et al. 

(2023) in tomato, Padhiyar et al. (2023) in okra, Raghuvanshi et al. (2023) in tomato. 

Fruit girth (cm) 

The study investigated the effects of sowing time, days to fruit maturity, and seed extraction methods on 

the fruit girth of brinjal variety Anand Raj during 2022-24, revealing significant differences. The third 

sowing date (1st week of October) produced the highest fruit girth, averaging 37.10 cm, while the first 

sowing date (1st week of August) had the lowest at 33.74 cm. Fruits maturing 81-90 days post-formation 

showed the greatest girth at 36.10 cm, compared to those maturing in 91-100 days at 35.12 cm. Seed 

extraction methods did not significantly affect girth, although the manual method resulted in the highest 
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numerical girth. The variations were attributed to favorable growing conditions such as optimal 

temperatures, adequate sunlight, balanced moisture, and nutrient accumulation during the yellow stage of 

seed development, leading to increased girth. Comparable outcomes were recorded alongside the 

discoveries of Shahid et al. (2015) in okra, Singh et al. (2015) in cucumber, Sajjan et al. (2005) in okra, 

Bortey and Dzomeku (2016) in okra, Nisar et al. (2023) in tomato, Padhiyar et al. (2023) in okra, 

Raghuvanshi et al. (2023) in tomato. 

Plant height (cm) 

The study examined the impact of sowing time, days to fruit maturity, and seed extraction methods on the 

plant height of the brinjal variety Anand Raj during 2022-24, showing significant differences. The third 

sowing date (1st week of October) produced the tallest plants, with heights of 93.92 cm and 93.38 cm, 

while the first sowing date (1st week of August) resulted in the shortest plants, measuring 91.02 cm and 

91.03 cm. Plants maturing 81-90 days after fruit formation reached the highest heights at 93.32 cm, 

compared to 91-100 days at 91.11 cm. Seed extraction methods did not significantly affect plant height, 

though the manual method yielded the tallest plants. Environmental conditions, such as optimal 

temperatures, balanced moisture, and higher photosynthetic activity, contributed to the variations in plant 

height. The findings of were published with comparable outcomes to those of Singh et al. (2015) in 

cauliflower, Ramadan et al. (2019) in brinjal, Munjal et al. (2019) in brinjal, Daudu et al. (2020) in 

brinjal, Nikolina (2023) in tomato, Raghuvanshi et al. (2023) in tomato. 

Number of fruits per plant 

The study on the effect of sowing time, days to fruit maturity, and seed extraction methods on the number 

of fruits per plant in brinjal revealed significant differences during 2022-24. The third sowing date (1st 

week of October) yielded the highest number of fruits per plant, with values of 7.71, 7.90, and 7.80, while 

the first sowing date (1st week of August) had the lowest, at 7.15, 7.25, and 7.20. Fruits maturing 81-90 

days after formation showed the highest fruit counts (7.89, 7.94, and 7.92), compared to 91-100 days 

(7.25, 7.22, and 7.24). Seed extraction methods did not significantly influence fruit count, though manual 

extraction had numerically higher values. Environmental factors, such as optimal rainfall, temperature, 

and humidity, likely contributed to these variations. Comparable outcomes were recorded alongside the 

discoveries of Dilruba et al. (2009) in okra, Latifi et al. (2012) in Cucurbita pepo, Shahid et al. (2015) in 

okra, Singh et al. (2015) in cucumber, Mohamed et al. (2016) in okra, Begum et al. (2018) in brinjal, 

Daudu et al. (2020) in brinjal, Hayati et al. (2020) in okra, Nisar et al. (2023) in tomato, Padhiyar et al. 

(2023) in okra. 
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Number of seeds per fruit 

The study examining the impact of sowing date, days to fruit maturity, and seed extraction methods on 

the number of seeds per fruit in brinjal revealed significant differences during 2022-24. The third sowing 

date (1st week of October) consistently produced the highest number of seeds per fruit, with 1241.85, 

1278.94, and 1260.40 seeds in 2022-23, 2023-24, and pooled data, respectively, while the first sowing 

date (1st week of August) resulted in the lowest seed counts. Fruits maturing 81-90 days after formation 

had significantly more seeds (1104.37, 1106.92, and 1105.64 seeds) than those maturing 91-100 days. 

Manual seed extraction yielded the highest seed counts, significantly outperforming the acid method 

(H2SO4 for 30 minutes). Optimal growing conditions, such as favorable weather and efficient nutrient 

transfer during the third sowing period, contributed to these results, Similar results were reported with the 

findings of Latifi et al. (2012) in Cucurbita pepo, Rahman et al. (2014) in bitter gourd, Mohamed et al. 

(2016) in okra, Mends-Cole et al. (2019) in chilli, Daudu et al. (2020) in brinjal, Vinod Kumar et al. 

(2002) in Paparika, Dhobi et al. (2015) in snake gourd, Kortse et al. (2017) in brinjal. 

Seed yield per fruit (g) 

The study on the impact of sowing date, days to fruit maturity, and seed extraction methods on seed yield 

per fruit in brinjal found significant differences during 2022-24. The third sowing date (1st week of 

October) consistently produced the highest seed yield per fruit (6.61 g, 6.80 g, and 6.71 g), while the first 

sowing date (1st week of August) resulted in the lowest yields. Fruits maturing 81-90 days after formation 

had significantly higher seed yields (5.61 g, 5.74 g, and 5.68 g) compared to those maturing 91-100 days. 

Manual seed extraction yielded the highest seed yields (5.04 g, 5.99 g, and 5.52 g), significantly 

outperforming the acid method (H2SO4 for 30 minutes). Optimal growing conditions, favorable seasonal 

factors, and efficient nutrient transfer during the third sowing period contributed to these results, 

Mohamed et al. (2016) in okra, Mends-Cole et al. (2019) in chilli, Sureshbabu et al. (2003) in brinjal. 

 Seed yield per plant (g) 

The study found that the seed yield per plant in brinjal was significantly affected by the date of sowing, 

days to fruit maturity, and seed extraction methods across 2022-24. The highest seed yields per plant were 

consistently recorded with the third sowing date (1st week of October) at 51.28 g, 53.95 g, and 52.62 g, 

and with fruits maturing 81-90 days after formation at 44.62 g, 46.34 g, and 45.48 g. The manual seed 

extraction method also yielded the highest results (39.15 g, 46.12 g, and 42.64 g). These results were 

attributed to optimal growing conditions, favorable seasonal factors, and efficient nutrient transfer, 

making the third sowing date and manual extraction method the most effective for maximizing seed yield 
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per plant. Comparable outcomes were recorded alongside the discoveries of Singh et al. (2015) in 

cucumber. 

1000 seed weight 

The study examined how date of sowing, days to fruit maturity, and seed extraction methods affected the 

1000-seed weight in brinjal. The third sowing date (1st week of October) produced the highest 1000-seed 

weight (5.32 g, 5.29 g, 5.30 g), compared to the first sowing date (1st week of August) with the lowest 

weights (4.31 g, 4.39 g, 4.35 g). Similarly, seeds matured 81-90 days after fruit formation had the highest 

weights (4.96 g, 5.08 g, 5.02 g), while those maturing 91-100 days had the lowest (4.50 g, 4.79 g, 4.65 g). 

The manual extraction method yielded the highest 1000-seed weight (5.00 g, 5.13 g, 5.06 g), whereas the 

acid method showed the lowest (4.44 g, 4.63 g, 4.53 g). The best results were achieved with the third 

sowing date, 81-90 days maturity, and manual extraction, highlighting the benefits of optimal growing 

conditions and efficient extraction methods. Comparable outcomes were recorded along side the 

discoveries of Shahid et al. (2015) in okra, Gowda et al. (1998) in tomato, Sureshbabu et al. (2003) in 

brinjal, Hamsaveni et al. (2003) in tomato, Ahmed et al. (2008) in chilli, Takac et al. (2014) in brinjal, 

Popovic et al. (2022) in brinjal. 
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Table.2 Effect of date of sowing, days to fruit maturity and seed extraction method on fruit weight (g), fruit length (cm), fruit girth (cm), plant 

height (cm), number of fruit per plant during 2022-2024 and pooled analysis. 

Treatments 

Fruit weight 

(g) 

Fruit length 

(cm) 

Fruit girth 

(cm) 

Plant height 

(cm) 

Number of fruit per 

plant 

2022-

33 

2023-

24 
Pooled 

2022-

33 
2023-24 Pooled 

2022-

33 

2023-

24 
Pooled 

2022-

33 

2023-

24 
Pooled 

2022-

33 

2023-

24 
Pooled 

Date of sowing 

D1 573.78 427.43 500.61 23.46 19.93 21.69 35.75 31.73 33.74 91.02 91.04 91.03 7.15 7.25 7.20 

D2 629.01 676.97 652.99 23.95 26.51 25.23 36.03 36.38 36.20 92.35 92.17 92.26 7.60 7.38 7.49 

D3 814.27 732.37 773.32 26.32 26.73 26.52 37.73 36.48 37.10 93.92 92.83 93.38 7.71 7.90 7.80 

S.Em ± 11.99 12.04 8.50 0.21 0.15 0.13 0.29 0.24 0.19 0.72 0.68 0.50 0.11 0.09 0.07 

CD at 5 % 33.68 33.80 23.70 0.59 0.43 0.36 0.82 0.67 0.53 2.02 NS 1.38 0.30 0.27 0.20 

Days to fruit maturity 

M1 662.11 602.67 632.39 24.66 24.35 24.50 36.52 34.86 35.69 92.17 91.06 91.61 7.31 7.28 7.29 

M2 663.98 614.72 639.35 24.74 24.45 24.59 36.56 35.08 35.82 92.75 92.94 92.85 7.50 7.58 7.54 

M3 725.27 661.07 693.17 25.04 24.61 24.83 36.80 35.40 36.10 93.58 93.06 93.32 7.89 7.94 7.92 

M4 638.06 570.57 604.31 23.86 24.14 24.00 36.14 34.09 35.12 91.22 91.00 91.11 7.25 7.22 7.24 

S.Em ± 13.85 13.90 9.81 0.24 0.18 0.15 0.34 0.28 0.22 0.83 0.79 0.57 0.12 0.11 0.08 

CD at 5 % 38.89 39.03 27.37 0.68 NS 0.42 NS 0.78 0.61 NS NS 1.59 0.34 0.31 0.23 

Seed extraction method 

E1 687.03 631.14 659.09 24.83 24.66 24.75 36.75 35.32 36.04 94.03 92.47 93.25 7.64 7.58 7.61 

E2 674.77 616.26 645.52 24.71 24.42 24.56 36.62 34.85 35.74 92.75 92.31 92.53 7.56 7.53 7.54 

E3 665.23 611.89 638.56 24.39 24.41 24.40 36.37 34.70 35.53 91.97 92.19 92.08 7.53 7.50 7.51 

E4 662.39 589.73 626.06 24.37 24.06 24.21 36.27 34.56 35.42 90.97 91.08 91.03 7.22 7.42 7.32 

S.Em ± 13.85 13.90 9.81 0.24 0.18 0.15 0.34 0.28 0.22 0.83 0.79 0.57 0.12 0.11 0.08 

CD at 5 % NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 

 

 
D1: 1st week of August; D2: 1st week of September; D3: 1st week of October; M1: 60-70 days after fruit formation; M2: 71-80 days after fruit formation; M3: 81-90 days 

after fruit formation; M4: 91-100 days after fruit formation; E1: Manual method; E2: Fermentation method for 48 hour; E3: Acid extraction method HCl for 30 min; E4: 

Acid extraction method H2SO4 for 30 min 
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Table.3 Effect of date of sowing, days to fruit maturity and seed extraction method on number of seeds per fruit, seed yield per fruit (g), seed 

yield per plant (g), 1000 seed weight during 2022-2024 and pooled analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Treatments 

Number of seeds per fruit 
Seed yield per fruit 

(g) 

Seed yield per plant 

(g) 

1000 seed weight 

(g) 

2022-

33 
2023-24 Pooled 

2022-

33 

2023-

24 
Pooled 

2022-

33 

2023-

24 
Pooled 

2022-

33 

2023-

24 
Pooled 

Date of sowing 

D1 729.53 726.03 727.78 3.18 3.20 3.19 23.01 23.29 23.15 4.31 4.39 4.35 

D2 799.33 1091.11 945.22 3.68 5.60 4.64 28.11 41.34 34.72 4.57 5.13 4.85 

D3 1241.85 1278.94 1260.40 6.61 6.80 6.71 51.28 53.95 52.62 5.32 5.29 5.30 

S.Em ± 18.92 21.24 14.22 0.11 0.12 0.08 0.98 1.05 0.72 0.08 0.07 0.05 

CD at 5 % 53.13 59.63 39.67 0.32 0.34 0.23 2.75 2.95 2.00 0.22 0.20 0.15 

Days to fruit maturity 

M1 824.82 1025.77 925.29 3.95 5.06 4.50 28.97 37.24 33.10 4.67 4.85 4.76 

M2 1005.44 1076.21 1040.82 4.89 5.52 5.21 37.03 42.06 39.55 4.80 5.03 4.91 

M3 1104.37 1106.92 1105.64 5.61 5.74 5.68 44.62 46.34 45.48 4.96 5.08 5.02 

M4 759.66 919.22 839.44 3.51 4.49 4.00 25.91 32.46 29.19 4.50 4.79 4.65 

S.Em ± 21.85 24.52 16.42 0.13 0.14 0.10 1.13 1.21 0.83 0.09 0.08 0.06 

CD at 5 % 61.34 68.85 45.81 0.37 0.40 0.27 3.18 3.40 2.31 0.26 0.24 0.17 

Seed extraction method 

E1 996.40 1151.14 1073.77 5.04 5.99 5.52 39.15 46.12 42.64 5.00 5.13 5.06 

E2 948.02 1049.90 998.96 4.66 5.46 5.06 35.44 41.44 38.44 4.79 5.10 4.95 

E3 916.12 992.11 954.11 4.42 4.93 4.67 33.61 37.26 35.43 4.70 4.88 4.79 

E4 833.76 934.96 884.36 3.85 4.43 4.14 28.33 33.29 30.81 4.44 4.63 4.53 

S.Em ± 21.85 24.52 16.42 0.13 0.14 0.10 1.13 1.21 0.83 0.09 0.08 0.06 

CD at 5 % 61.34 68.85 45.81 0.37 0.40 0.27 3.18 3.40 2.31 0.26 0.24 0.17 

D1: 1st week of August; D2: 1st week of September; D3: 1st week of October; M1: 60-70 days after fruit formation; M2: 71-80 days after fruit 

formation; M3: 81-90 days after fruit formation; M4: 91-100 days after fruit formation; E1: Manual method; E2: Fermentation method for 48 hour; 

E3: Acid extraction method HCl for 30 min; E4: Acid extraction method H2SO4 for 30 min 
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CONCLUSION 

 On the basis of field experiments, it can be concluded that the third date of sowing (1st week of 

October), fruits harvested at 81-90 days after fruit formation and seed extracted by manual method was 

performed well for seed yield in brinjal variety Anand Raj under Anand condition. 

ACKNOWLEDGEMENT 

The authors would like to thank University of Anand Agricultural University and also acknowledges 

the support of financial assistance from the Department of Education Government of Gujarat, culminating in 

the successful completion of their research. 

 

Disclaimer (Artificial intelligence) 

Option 1:  

Author(s) hereby declare that NO generative AI technologies such as Large Language Models 

(ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing 

of this manuscript.  

Option 2:  

Author(s) hereby declare that generative AI technologies such as Large Language Models, etc. have 

been used during the writing or editing of manuscripts. This explanation will include the name, 

version, model, and source of the generative AI technology and as well as all input prompts provided 

to the generative AI technology 

Details of the AI usage are given below: 

1. 

2. 

3. 

 

References 

Ahmed  AM., Tirakannanavar S, Merwad MN, Gangadarappa PM, Devapp V. Influence of stages of 

fruits harvest ripening periods on seed quality in paprika chilli (Capsicum annuum L). Journal 

of Agriculture Science. 2008;21(2):  266-69. 



14 

 

Begum N, Shuaib M, Khan I, Shah M, Khan A, Kausar R, Hussain F. The response of Solanum 

melongena L. to different phosphorus levels and sowing dates. Acta Ecologica Sinica.2018;1-

5. 

Bortey HM, Dzomeku, BM. Fruit and seed quality of okra [Abelmoschus esculentus (L.) Moench] as 

influenced by harvesting stage and drying method. Indian Journal of Agricultural Research. 

2016;50 (4): 330-4. 

Daudu OAY, Falusi OA, Abubakar A, Muhammad ML, Anyichie AR. Effects of age at transplanting 

on morphological and yield attributes of three genotypes of scarlet eggplant. Journal of Plant 

Development. 2020;27: 129-135. 

Dhobi RK, Krishnakumary K, George TE, Devadas VS, Francies RM. Standardization of optimum 

stage for physiological maturity in snakegourd. Annals of Plant and Soil Research. 

2015;17(4): 409-12. 

Dilruba S, Hasanuzzaman M, Karim R,  Nahar K. Yield response of okra to different sowing time and 

application of growth hormones. Journal of Horticultural Science & Ornamental 

Plants.2009;1(1):10-14. 

Gomez KA, Gomez AA. Statistical procedures for agricultural research. Second ED. John Wiley and 

Sons.Inc. New York. 1984;Pp. 304-7. 

Gowda B, Kumar GHR, Reddy PN, Kumar A. Impact of fruit maturity status and picking stage on the 

seed quality of tomato (cv. L-15). Karnataka Journal of Agricultural Sciences. 1998;13(1): 

33-5. 

Hamsaveni MR, Kurdikeri MB., Shekargouda M, Shashidhara SD, Dharmatti PR. Influence of 

harvesting stages and post-harvest ripening periods on seed quality in tomato (cv. Megha). 

Karnataka Journal of Agriculture Science. 2003;16(4): 597-599. 

Hayati PKD, Mandwi MY, Martinsyah RH, Sutoyo S. Fruit picking time and fruit characteristics of 

the F2 population of local okra [Abelmoschus esculentus L. Moench] crosses with introduced 

variety. IOP Conference Series: Earth and Environmental Science. 2020;7(1): 41-42. 

Kortse PA, Oketa A, Apaa F. Effects of stage or fruit harvesting and after-ripening on the seed quality 

of brinjal (Solanum melongena L.). IOSR Journal of Agriculture and Veterinary Science. 

2017;10(9):10-14. 

Latifi M, Barimavandi A, Sedaghathoor S, Lipayi SR. Sowing date and plant population effects on 

seed yield of cucurbita pepo. International Journal of Agriculture Biology. 2012;14:641-644. 

Mends-Cole MT, Banful BK, Tandoh PK. Seed quality responses of two chilli varieties (Capsicum 

frutescens L.) to different planting dates. Journal of Experimental Agriculture International. 

2019;30(2): 1-11. 

http://repository.futminna.edu.ng:8080/jspui/browse?type=author&value=DAUDU%2C+Oladipupo+Abdulazeez+Yusuf
http://repository.futminna.edu.ng:8080/jspui/browse?type=author&value=DAUDU%2C+Oladipupo+Abdulazeez+Yusuf
http://repository.futminna.edu.ng:8080/jspui/browse?type=author&value=ABUBAKAR%2C+Abdulhakeem
http://repository.futminna.edu.ng:8080/jspui/browse?type=author&value=ABUBAKAR%2C+Abdulhakeem
http://repository.futminna.edu.ng:8080/jspui/browse?type=author&value=ANYICHIE%2C+Amaechi+Reuben


15 

 

Mohamed MS, Ahmed HMI, Ismail AI. Seed yield and quality of okra (Abelmoschus esculentus (L.) 

Moench) as influenced by sowing dates, harvest date and pod position. Journal of Plant 

Production. 2016;7(11): 37-45. 

Munjal H, Gandhi N,  Kaur J,  Singh K.  Effect of different dates of sowing on Phenological stages 

and yield contributing characters of brinjal (Solanum melongena L.). Journal of 

Pharmacognosy and Phytochemistry. 2019;4: 26-28. 

Nikolina S. Planting time effect on the growth and yield of tomato (Solanum lycopersicum L.). 

Scientific Papers of Horticulture. 2023;2:393-98. 

Nisar F, Mufti S, Lone B, Majid I, Afroza B, Mushtaq F, Din S, Nabi J,  Javeed I.Effect of 

transplanting dates and nitrogen levels on yield attributes of tomato in temperate region of 

Kashmir. Biological Forum. 2023;15(3): 72-77. 

Padhiyar D, Kanzaria DR., Senjaliya HJ, Vasava HV. Effect of different sowing time and planting 

distance on pod yield and quality of okra. The Pharma Innovation Journal. 2023;12(7): 3155-

58. 

Popovic V, Lekic S, Kiprovski B, Takac A. The effect of ripeness phases on seed and fruit quality of 

eggplant (Solanum melongena L.). Emirates Journal of Food and Agriculture. 2022;34(2): 

144-150. 

Raghuvanshi R, Rai A, Yadav SK, Pathak J, Singh RP, Singh S,  Tiwari A. Effect of different sowing 

dates on yield and attributing characters of local variety of tomato in the farmers field of 

badokhar block of banda (Bundelkhand). International Journal of Statistics and Applied 

Mathematics. 2023;8(6): 591-93. 

Rahman MS, Islam MN, Shaheb MR, Saraker PC, Nessa A, Sarker MH.  Influence of sowing date on 

quality seed production of bitter gourd. International Journal Sustainable Crop Production. 

2014;2: l-2. 

Ramadan MMA, Fayza, Darwesh MA, El-Zeiny OA. Effect of planting date and foliar feeding on 

productivity and fruit quality of eggplant. Journal of Productivity and Development. 

2019;24(4): 831-50. 

Sajjan AS, Shekargouda M, Biradar BD, Pawar KN, Devaranavadgi SB. Fruit development and seed 

maturation studies in okra [Abelmoschus esculentus (L.) Moench]. Indian Journal of 

Agricultural Research. 2005;39(4): 310-2. 

Shahid M, Rehman A, Malik AA, Khan MS, Zakaria. Effect of sowing dates on the yield and seed 

production of okra cultivars in mansehra. Journal of Biology, Agriculture and Healthcare. 

2015;5(9): 172-79. 

Singh R, Sing, AP, Mishra RK, Singh NC. Effect of sowing dates and harvesting on fruit setting, fruit 

traits, seed yield and profitability of cucumber. New Agriculturist. 2015;26: 121-26. 



16 

 

Suresh Babu TMB, Kurdikeri M, Shekhargouda SD, Shashidhara PR, Dharmatti. Influence of fruit 

maturity stages and post-harvest ripening on seed yield and quality in brinjal. Seed Science 

Research. 2003;31: 204-08. 

Takac A, Popovic V, Glogovac S, Dokic V,  Kovac D. Effects of fruit maturity stages and seed 

extraction time on the seed quality of eggplant (Solanum melongena L.). Ratarstvo i 

Povrtarstvo. 2014;1:7-13. 

Vinod Kumar, Shashidhar SD, Kurdikeri MB, Channaveeraswami AS, Hosamani RM. Influence of 

harvesting stages on seed yield and quality in paprika (Capsicum anuum L.) Seed Science 

Research. 2022;30: 99-103.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Manual Method Fermentation Method 



17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 2: Bird eye view of date of sowing of experimental site at Main Vegetable Research 

Station (MVRS), AAU, Anand (Kharif-rabi 2022-23) 

 

Acid Method: HCl 
Acid Method: H2SO4 
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Plate 3: Field view of experimental site at Main Vegetable Research Station (MVRS), AAU, 

Anand (Kharif-rabi 2023-24) 

 


