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Effect of different sowing dates and various varieties on seedling growth of 
late kharif onion (Allium cepa L.) in Assam 

 

 

ABSTRACT 

Experiments were conducted on sandy loam soil of Horticulture Experimental Farm, Department of 
Horticulture, College of Agriculture, Assam Agricultural University, Jorhat, Assam during 2020-21 and 
2021-22. The experiment was conducted on “The effect of different sowing dates and various 
varieties on seedling growth of late kharif onion (Allium cepa L.) in Assam.” Fifteen treatment 
combinations comprising of five onion varieties viz., Arka Kalyan, Bhima Dark Red, Agrifound Dark 
Red, Bhima Super and Bhima Red and three dates of sowing viz., 25th August, 5th September and 
15th September were tested in Factorial Randomized Block Design (FRBD) with three replications. At 
the nursery stage, on the basis of pooled data, the relationship of different growth characters with 
various varieties and different dates of sowing revealed that variety Bhima Super sowing on 25th 
August (D1V4) was the best in the number of leaves (3.77), fresh weight of seedling (344.16 mg) and 
dry weight of seedlings (58.85 mg) at 40 days of sowing. Number of leaves per plant 25, 30 and 35 
days after sowing were not affected by combination of various varieties and different dates of sowing. 
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1. INTRODUCTION  

Onion (Allium cepa L.) is an important bulb crop of India and the most widely cultivated species of the 
genus Allium with chromosome number: 2n=2x=16. It is a member of the monocotyledon family 
Alliaceae. It is considered to have originated in Central Asia. The edible portion of onion is modified 
stem and is known as bulb. Onion has been used as food since time immemorialOnion is the largest 
spice vegetable produced and consumed not only in India, but also in the world. Although it is 
classified as vegetable it has special qualities, which add to taste and flavour to a crop of national 
importance (Sahoo et al., 2020).  Onion is commonly used for salad and culinary purposes, also 
against sun stroke. 

In India, onion is mainly cultivated as winter season about 60%, followed by 20% each in kharif and 
late kharif season (Tripathy et al., 2013). Besides the traditional Rabi crop, the kharif crop is now 
being grown successfully in the north and eastern parts of the India (Sharma and Jarial, 2017). Kharif 
onion plays an important role in fulfilling consumers demand and stabilizing the prices of onion in our 
country. The kharif production is highly vulnerable to erratic monsoon, cloudy weather, continuous 
drizzling which creates the problem of foliar as well as soil-borne diseases (khade et al., 2017). 
Production of onion in kharif and late kharif season is more important to have continuous supply of 
onion around the year and to stabilize the market prices ( Anonymous, 2013). Onion cultivars reveal 
wide variation in their yielding ability and potential when grown under varied agro-climatic zones of the 
country (Suhas et al., 2018). India being a vast country with varied agro-climatic regions, single 
variety or hybrid may not be suitable for all the agro-climatic conditions (Meghana et al., 2021). 
Successful onion production depends on the selection of suitable varieties that are adapted to 
different specific environmental conditions. Sowing time is one of the important factors that greatly 
influence the growth, yield and quality of onions (Abdeiall et al., 2012 and Kandil et al., 2013). Various 
varieties with different time of sowing exert a distinct effect on growth of onion. Since little information 
is available about late kharif onions, it was felt imperative to find out suitable varieties with the best 
sowing time for its successful cultivation under Jorhat conditions as a basic step towards its 
popularization.  Hence, the present experiment was conducted to study the effect of different sowing 
dates and various varieties on the seedling growth of late kharif onion. 
2. MATERIALS AND METHODS 
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The experiment was conducted on well drained sandy loam soil of Horticulture Experimental Farm, 
Department of Horticulture, College of Agriculture, Assam Agricultural University, Jorhat, Assam 
during 2020-21 and 2021-22. The experiment was conducted on the “Effect of different sowing dates 
and various varieties on seedling growth of late kharif onion (Allium cepa L.) in Assam.” Fifteen 
treatment combinations comprising of five onion varieties viz., Arka Kalyan, Bhima Dark Red, 
Agrifound Dark Red, Bhima Super and Bhima Red and three dates of sowing viz., 25th August, 5th 
September and 15th September were tested in Factorial Randomized Block Design (FRBD) with three 
replications. All the recommended cultural practices were adopted during the growing season. Six 
plants were selected at random in each plot to record the observations on a number of leaves and ten 
plants were selected at random in each plot to record the observations on seedling fresh weight (mg) 
and seedling dry weight (mg). The experimental data recorded were subjected to statistical analysis 
using the analysis of variance technique suggested by Panse and Sukhatme (1978). 

3. RESULTS AND DISCUSSION  

3.1. Effects of different sowing dates, varieties and their interaction on number of 
leaves 25, 30, 35 and 40 days after sowing 

The number of leaves 25, 30 and 35 days after sowing was found to be statistically non-significant for 
sowing dates, varieties and their interaction (Table 1 and 2) except their interaction on pooled 
analysis after 30 days of sowing. The number of leaves 40 days after sowing was influenced by 
sowing dates, varieties and their interaction. Maximum (2.25) number of leaves 30 DAS was recorded 
in D1V2 (Bhima Dark Red sowing on 25th Aug) which was statistically similar with D1V4 (Bhima Super 
sowing on 25th Aug) and D2V5 (Bhima Red sowing on 5th Sep) and minimum (2.11) number was 
recorded in D1V3 (Agrifound Dark Red sowing on 25th Aug) which was statistically similar with D3V1 

(Arka Kalyan sowing on 15th Sep). Maximum (3.51) number of leaves were found in D1 (25th Aug) and 
minimum number (3.37) in D3 (15th Sep). Variety Bhima Super (V4) showed highest (3.62) number of 
leaves 40 DAS and minimum (3.23) showed by variety Arka Kalyan (V1). In their interaction maximum 
(3.77) number of leaves were recorded in D1V4, was at par with D1V5 and D2V4 and minimum (3.19) 
number of leaves was recorded in D3V1.  

The number of leaves per plant progressively increased with the advancement of time. Above results 
clearly indicate that during early days of crop growth there was no significant effect of sowing dates, 
varieties and their interaction. In later days number of leaves per plant has shown a considerable 
variation under various dates of sowing and different varieties. D1V4 (Bhima Super sowing at 25th 
August) recorded maximum number of leaves at nursery stage than other treatments. This variation 
may be due to different varieties and their response to weather conditions which leads to increased 
metabolic activity contributing to the vegetative growth. These findings were in agreement with the 
findings of Cramer (2003) and Bosekeng and Coetzer (2015).  

3.2. Effects of different sowing dates, varieties and their interaction on seedling fresh weight 
(mg) 25, 30, 35 and 40 days after sowing 

Significant variation was observed among the sowing dates, varieties and their interaction in respect 
of fresh weight of seedling 25, 30, 35 and 40 DAS (Table 1, 2, 3 and 4, Fig. 1). The fresh weight of 
seedling 25 DAS was highest for early sowing (88.23 mg) and variety Bhima Super (100.94 mg) 
whereas, lowest was found for late sowing (73.07 mg) and variety Arka Kalyan (50.83 mg). Significant 
interaction effect showed maximum (119.67 mg) seedling fresh weight at 25 DAS in D1V4, was at par 
with D1V2, D1V5, D3V2, D3V4 and D3V5 and minimum (36.33 mg) fresh weight was found in D3V1. 
Maximum fresh weight (162.83 mg and 245.87 mg) found in D1 (25th Aug) and minimum (142.93 mg 
and 228.96 mg) in D3 (15th Sep) 30 and 35 days after sowing. Variety Bhima Super (V4) recorded 
maximum (192.33 mg and 274.50 mg) and variety Arka Kalyan (V1) recorded minimum (112.33 mg 
and 195.27 mg) fresh weight 30 and 35 days after sowing. Treatment combination D1V4 recorded the 
highest (213.33 mg and 294.33 mg) fresh weight 30 and 35 DAS, was at par with D3V4 and minimum 
(95.50 mg and 185.16 mg) was found in D3V1. Dates of sowing showed non-significant effect on 
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seedling fresh weight at 40 DAS but significant effect of varieties and their interaction was recorded. 
Maximum fresh weight 327.44 mg found in V5 (Bhima Red) and minimum fresh weight (262.33 mg) 40 
DAS was recorded in V1 (Arka Kalyan). Maximum (345 mg) fresh weight 40 DAS was found in D1V5 

(Bhima Red sowing on 25th Aug) was at par with D1V4, D2V4, D2V5, D3V4 and D3V5 and minimum (257 
mg) fresh weight recorded in D3V1. 

The above results clearly demonstrate that maximum seedling fresh weight exhibited by variety Bhima 
Super and Bhima Red with early sowing. More number of leaves per plant might have resulted in 
more photosynthesis and accumulation of food material, resulting in higher fresh weight of the plant. 
Findings are confirmatory with the results of Cramer (2003) and Zaghloul et al. (2013).  

3.3. Effects of different sowing dates, varieties and their interaction on seedling dry weight 
(mg) 25, 30, 35 and 40 days after sowing:  

The data pertaining to the effect of sowing dates, varieties and their interaction on seedling dry weight 
(mg) 25, 30, 35, and 40 days after sowing have been presented in Table 3 and 4 (Fig. 2).  A 
sSignificant effect of date of sowing was noticed for seedling dry weight 25, 30 and 35 days after 
sowing but the effect was non-significant 40 DAS. Maximum plant dry weight 10.07 mg was recorded 
in D1 (25th Aug) and lowest plant dry weight 7.34 mg was recorded in D3 (15th Sep) 25 DAS. Maximum 
seedling dry weight (11.56 mg) was recorded in variety V4 (Bhima Super), followed by V5 (Bhima Red) 
and V2 (Bhima Dark Red) and minimum (5.23 mg) dry weight was observed in V1 (Arka Kalyan). 25 
DAS, the highest (14.46 mg) dry weight was recorded in D1V4 and minimum (3.9 mg) in D3V1. 
Maximum seedling dry weight (21.05 mg and 37.33 mg) was found in D1 (25th Aug) and minimum 
(17.59 mg and 33.64 mg) in D3 (15th Sep) 30 and 35 days after sowing. Variety Bhima Super (V4) 
recorded the highest (26 mg and 42.83 mg) and variety Arka Kalyan (V1) recorded the lowest (13.27 
mg and 27.66 mg) dry weight 30 and 35 DAS. Treatment combination D1V4 recorded the highest 
(29.69 mg and 47.33 mg) seedling dry weight 30 and 35 DAS, and lowest (10.97 mg and 25.93 mg) 
was found in D3V1. Sowing dates have no significant effect on seedling dry weight 40 DAS. Maximum 
(52.70 mg) dry weight was recorded in V4 (Bhima Super), which was at par with V5 and minimum 
(37.12 mg) seedling dry weight was recorded in V1 (Arka Kalyan). The dry weight was maximum 
(58.85 mg) in D1V4 (35.98 mg) and minimum dry weight was obtained in D3V1. 

Maximum plant dry weight was recorded for variety Bhima Super sowing  on 25th August than other 
treatments. Early sowing dates accumulated grater dry matter in the plants. This might be attributed to 
environmental factors that might have influenced the growth characters to production of greater plant 
growth resulting in highest dry weight of seedling. This might be attributed to genetic makeup. The dry 
weight of plant depends upon the growth behavior of plant. More number of leaves might have 
enhanced the photosynthesis, accumulation of photosynthesis consequently in higher fresh weight 
and dry weight of plant. These results were confirmed with the reports of Zaghloul et al. (2013), and 
Bosekeng and Coetzer (2015). 

Table 1: Effect of sowing dates and varieties on number of leaves 25, 30, 35 and 40 DAS and 
seedling fresh weight (mg) 25 and 30 DAS (Pooled mean of two years 2020-21 and 2021-22) 

Treatment 
Number of 
leaves 25 

DAS 

Number 
of leaves 
30 DAS 

Number 
of leaves 
35 DAS 

Number 
of leaves 
40 DAS 

Seedling 
FW 25 
DAS 

Seedling 
FW 30 
DAS 

Sowing date Pooled Pooled Pooled Pooled Pooled Pooled 
D1 (25th Aug) 2.15 2.20 2.86 3.51 88.23 162.83 
D2 (5th Sep) 2.14 2.18 2.87 3.48 78.73 154.60 

D3 (15th Sep) 2.10 2.16 2.85 3.37 73.07 142.93 
SEd (+) 0.04 0.03 0.05 0.03 2.90 4.93 

CD (0.05) NS NS NS 0.06 5.79 9.85 
Variety Pooled Pooled Pooled Pooled Pooled Pooled 

V1 (Arka Kalyan) 2.09 2.14 2.81 3.23 50.83 112.33 
V2 (Bhima Dark Red) 2.16 2.22 2.84 3.44 89.61 160.61 

V3 (AFDR) 2.10 2.13 2.79 3.39 67.33 128.61 
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V4 (Bhima Super) 2.15 2.21 2.96 3.62 100.94 192.33 
V5 (Bhima Red) 2.14 2.21 2.90 3.58 91.33 173.39 

SEd (+) 0.04 0.04 0.06 0.04 3.75 6.37 
CD (0.05) NS NS NS 0.08 7.48 12.72 

Table 2: Interaction effect of sowing dates and varieties on number of leaves 25, 30, 35 and 40 
DAS and seedling fresh weight (mg) 25 and 30 DAS (Pooled mean of two years 2020-21 and 
2021-22) 

Treatment Number of 
leaves 25 

DAS 

Number of 
leaves 30 

DAS 

Number of 
leaves 35 

DAS 

Number of 
leaves 40 

DAS 

Seedling 
FW 25 DAS 

Seedling 
FW 30 DAS 

D1V1 2.14 2.17 2.89 3.25 62.33 126.83 
D1V2 2.19 2.25 2.80 3.52 94.33 165.67 
D1V3 2.08 2.11 2.74 3.41 66.83 128.33 
D1V4 2.22 2.25 2.99 3.77 119.67 213.33 
D1V5 2.14 2.22 2.86 3.63 98.00 180.00 
D2V1 2.11 2.14 2.74 3.25 53.83 114.67 
D2V2 2.17 2.22 2.86 3.47 82.83 151.16 
D2V3 2.11 2.14 2.83 3.41 59.83 117.50 
D2V4 2.11 2.19 2.88 3.63 86.00 171.17 
D2V5 2.19 2.25 3.05 3.60 82.83 160.16 
D3V1 2.02 2.11 2.80 3.19 36.33 95.50 
D3V2 2.13 2.19 2.85 3.33 91.67 165.00 
D3V3 2.11 2.14 2.80 3.33 75.33 140.00 
D3V4 2.14 2.19 2.99 3.47 97.17 192.50 
D3V5 2.11 2.17 2.80 3.49 93.17 180.00 

SEd (+) 0.80 0.08 0.11 0.07 6.49 11.03 
CD (0.05) NS 0.15 NS 0.15 12.96 22.04 

Table 3: Effect of sowing dates and varieties on seedling fresh weight (mg) 35 and 40 DAS and 
seedling dry weight (mg) 25, 30, 35 and 40 DAS (Pooled mean of two years 2020-21 and 2021-
22) 

Treatment 
Seedling 

FW 35 DAS 
Seedling 

FW 40 
DAS 

Seedling 
DW 25 
DAS 

Seedling 
DW 30 
DAS 

Seedling 
DW 35 
DAS 

Seedling 
DW 40 
DAS 

Sowing date Pooled Pooled Pooled Pooled Pooled Pooled 
D1 (25th Aug) 245.87 306.80 10.07 21.05 37.33 46.52 
D2 (5th Sep) 234.70 302.16 8.70 19.59 34.89 44.86 

D3 (15th Sep) 228.96 290.76 7.34 17.59 33.64 42.70 
SEd (+) 6.55 8.52 0.31 0.74 1.31 1.58 

CD (0.05) 13.07 NS 0.62 1.48 2.62 NS 
Variety Pooled Pooled Pooled Pooled Pooled Pooled 

V1 (Arka Kalyan) 195.27 262.33 5.23 13.27 27.66 37.12 
V2 (Bhima Dark Red) 243.89 293.11 9.41 20.15 36.45 44.68 

V3 (AFDR) 215.33 290.16 7.01 15.37 31.06 40.48 
V4 (Bhima Super) 274.50 326.50 11.56 26.00 42.83 52.70 
V5 (Bhima Red) 253.56 327.44 10.30 22.25 38.46 48.50 

SEd (+) 8.45 11.00 0.40 0.95 1.69 2.05 
CD (0.05) 16.88 21.97 0.80 1.91 3.39 4.09 

 

Table 4: Interaction effect of sowing dates and varieties on seedling fresh weight (mg) 35 and 
40 DAS and seedling dry weight (mg) 25, 30, 35 and 40 DAS (Pooled mean of two years 2020-21 
and 2021-22) 
Treatment 

combination 
Seedling 

FW 35 DAS 
Seedling 

FW 40 DAS 
Seedling 

DW 25 
DAS 

Seedling 
DW 30 
DAS 

Seedling 
DW 35 
DAS 

Seedling 
DW 40 
DAS 

D1V1 208.17 271.00 6.49 15.47 29.72 38.65 
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D1V2 249.00 293.00 10.92 20.89 38.30 44.37 
D1V3 214.50 280.83 7.19 15.46 30.82 40.63 
D1V4 294.33 344.16 14.46 29.69 47.33 58.85 
D1V5 263.33 345.00 11.27 23.74 40.49 50.11 
D2V1 192.50 259.00 5.30 13.38 27.32 36.72 
D2V2 240.17 281.83 7.23 18.61 35.30 44.05 
D2V3 204.33 290.33 5.87 13.72 28.98 36.48 
D2V4 263.00 311.50 9.33 22.49 40.26 49.67 
D2V5 244.83 311.17 8.97 19.75 36.36 46.59 
D3V1 185.16 257.00 3.90 10.97 25.93 35.98 
D3V2 242.50 304.50 10.08 20.95 35.75 45.62 
D3V3 227.16 299.33 7.98 16.92 33.38 44.33 
D3V4 266.17 323.83 10.88 25.83 40.89 49.57 
D3V5 252.50 326.16 10.67 23.28 38.52 48.79 

SEd (+) 14.64 19.06 0.70 1.66 2.93 3.55 
CD (0.05) 29.23 38.06 1.40 3.31 5.87 7.09 

 

 

 

Fig.1: Seedling fresh weight (mg) 30, 35, 40 and 45 DAS on pooled analysis 
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Fig.2: Seedling dry weight (mg) 25, 30, 35 and 40 DAS on pooled analysis 

4. CONCLUSION  

From the above discussion, it was evident that D1V4 (Bhima Super on 25th August sowing) is more 
suitable for vigorous and superior quality seedlings production in onion which finally shows better 
performance in the main field in terms of yield and yield attributing characters. The last week of 
August was found ideal for sowing of crop to get healthy and superior quality onion seedling over the 
crops sown in early or mid September. Bhima Super and Bhima Red were found the best over other 
cultivars in studied parameters. Therefore, these can be grown in kharif season for onion production 
in Assam.  The number of cultivars was only five for this study so more new varieties may be 
evaluated across the season in future. 
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