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ABSTRACT 

The experiment was conducted at the Agronomy Field Laboratory, Department of 

Agronomy and Agricultural Extension, University of Rajshahi during the period from 

October 2008 to April 2009 to study the effect of planting date, plant spacing and 

levels of nitrogen on the growth, yield contributing characters, yield and quality of 

onion seed. There were three planting dates viz. November 05, November 25 and 

December 15; four plant spacings viz. 25cm x 10cm, 20cm x 15cm, 25cm x 15cm and 

25cm x 20cm and four nitrogen levels viz. 0 Kg ha·1, 100 Kg ha· 1
, 150 Kg ha· 1 and 

200 Kg ha·
1
• The experiment was laid out in Split-Split plot Design having three 

replications. The planting dates were assigned in the main plots, plant spacing in the 

sub plot and the nitrogen level in the sub- sub plots. The size of each unit plot was 1.5 

m x 1.0 m. 

The results of the experiment revealed that planting date had significant effect on all 

the parameter studied except plant heights at 30 DAP. Plant spacing and nitrogen 

levels were also significant on vegetative growth, yield contributing traits, yield and 

quality of onion seed. Planting date November 05 gave the tallest plant, highest 

number of leaves planf 1
, tillers planf 1

, number of umbels planr 1
, number of flowers 

umber 1
, number of seeded fruits umber 1

, highest percentage of fruit set, seed weight 

umber 1
, thousand seed weight, germination percentage of seeds and finally produced 

highest seed yield (482.46 Kg ha.
1
). The lowest values of all the parameters were 

found in the planting date Decemberl 5 except days to 50% bulb emergence. Planting 

bulbs with closer spacing gave the highest seed yield unit area· 1 whereas bulbs with 

wider spacing produced the highest seed weight planf1
• The closest spacing of 25 x 10 

cm2 produced the highest seed yield ha. 1 (501.39 kg) but the seed yield planf 1 was 

higher (1.41g) in widest spacing of 25 x 20 cni. The vegetative growth as well as 

seed production ability of the plants was increase gradually with the increase of 

nitrogen level. The highest seed yield ha· 1 
( 489 .39 kg) and yield contributing 

characters were found by the application of highest dose of nitrogen (200 Kg ha. 1
)

followed by 150 Kg ha· 1 and 100 Kg ha· 1
• The lowest values of all the parameters 

were found in control (0 Kg ha.1) except days to 50% bulb emergence.
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The combined effect of planting date and plant spacing, planting date and nitrogen 

levels and plant spacing and nitrogen levels were significant for most of the 

parameters studied. Due to the combined effect of planting time and spacing, seed 

yield unit area- 1 was increased with early planting and closest plant spacing. The 

highest yield and quality of the seed was recorded from November 5 with closest 

spacing 25 x 10 cm
2

• The maximum yield and quality of the seed was obtained from 

the bulb planting at November 5 with 200 kg N ha- 1• Due to the combined effect of

spacing and nitrogen levels, the seed yield was increased with reduction in spacing 

and increase of nitrogen level. The highest amount of seeds was found in the 

treatment combination of the closest spacing of 25 x 10 cm2 with highest doses of 

nitrogen (200 kg N ha-
1
) but the superior quality seed was produced from the 

combination of wider plant spacing of 25 x 20 cm2 with highest doses of nitrogen 

(200 kg N ha- 1
). 
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Chapter 1: Introduction 

INTRODUCTION 

Onion belongs to the genus Allium and family Alliaceae (Hanelt, 

1990). There are more than 500 species within the genus Allium. Of 

these, most are bulbous plants. Onion (Allium cepa L.) is an important 

herbaceous bulb crop in the world. It has been cultivated for 5000 years 

or more and does not exist as a wild species (Brewster, 1994). Of the 15 

vegetable and spice crops listed by FAO, onion ranks third (46,750 

thousand mt) only after tomato ( 1, 00,259 thousand mt) and cabbage 

(54,503 thousand mt) in terms of annual world production in the year of 

2001 (F AO, 2002a). The demand for onion is world wide and fairly 

constant. Their use is not limited to any climate or associated with any 

nationality and they are probably as widely grown as any cultivated crop. 

They are used in every home, almost daily primarily as a seasoning for 

wide variety of dishes. Onion is grown, traded and consumed in most 

countries of the world because of their economic importance. 

In Bangladesh, onion is used not only as spice crop but also used as 

vegetable. It has some medicinal value. The main edible portion is the 

bulb, which is a modified organ consisting of thickened fleshy scale 

leaves and the stem-plate (Jones and Mann, 1963). The leading onion 

producing countries are China, India, United States of America, Turkey, 

Russia, Pakistan, Japan, Brazil, Spain, Korea, Netherlands, Morocco, 

Egypt, Nigeria and Italy (F AO, 2006). Onion is grown in all parts of 

Bangladesh but commercial cultivation is found mostly in the greater 

districts of Faridpur, Pabna, Comilla, Dhaka, Rajshahi, Mymensingh, 

Rangpur and Jessore (BBS, 2006). Among the spice crops grown in the 
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country, onion ranks first (36,842 ha) next to chilli (38,138 ha) in area 

and top (1,50,000) in production during the year of 2001-2002 (BBS, 

2003). The average yield of onion in Bangladesh is very low (3.94 t ha-
1
) 

as compared to the world average yield (17.10 t ha- 1
) (FAO, 2001). 

Onion production in Bangladesh during the year 2008-2009 was 735140 

metric tones from 266255 acres of land with an average yield of 6.82 

t ha- 1 (BBS, 2009) which was quite lower than other onion producing 

countries of the world, such as Korea Republic (60.93 t ha- 1
), Australia 

( 48.35 t ha- 1
), China (22.85 t ha- 1

), Japan (50.40 t ha- 1),USA (9.00 t ha-
1
), 

Germany (32.57 t ha-1
), Egypt (27.39 t ha- 1

), and India (9.44 t ha-
1
) (FAO, 

2006). The total production of onion is much less compared to the 

estimated annual demand of 4, 50,000 mt (Ara et al., 2000). This 

production does not fulfill the country's demand. As much, a huge 

amount of onion needs to import to meet the demand with the expense of 

our hard earned foreign currency. The authorized import was 30,000 mt 

in the year of 2000 costing 85,00,000 US Dollar (FAO, 2002). The 

shortage of onion in the country is largely due to unavailability of 

required quantity of quality seeds. So increasing the seed yield should be 

the primary consideration in respect of onion production in Bangladesh. 

Seed is the basic and essential input for any crop production. According 

to Thompson (1979), high quality seed is a critical input on which all 

other inputs will depend for their full effectiveness. The main problems 

associated with the shortage of high quality seeds are: unpredictable 

weather conditions, planting time, want of suitable varieties, efficient use 

of fertilizer mainly nitrogen, cultural practices to be adopted etc. In 

Bangladesh, seed yield of onion is very low (370 to 500 kg ha-
1
) (HR.DP, 

1995) as compared to the yield (1000 to 1200 kg ha-1) of some other

countries of the world (Brewster, I 994). 
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There are two methods of onion seed production, viz. 'seed-seed' 

and 'bulb-seed' method. The seed-seed method reduces the cost for 

planting material but all the plants raised from seeds do not bear 

inflorescence in the first year in Bangladesh (Rahim et al., 1982) which 

reduces the seed yield drastically. This makes the bulb-seed method more 

preferable and it is being practiced by the commercial seed growers. 

Onion production can be increased mainly in two ways. Firstly, by 

extending the land area under cultivation, and secondly, by increasing the 

productivity of the crop. As the cultivable land area is limited in 

Bangladesh, it is not possible to extend the land under onion cultivation. 

Yield and quality of onion seed is greatly affected by the environmental 

conditions during growth and development of plant, because different 

growth phases have different environmental optima. This phenomenon 

makes the planting time as the prime factor for onion seed crop. 

Practically onion bulbs are planted during rabi season for seed 

production. In case of early planting heavy dews adversely affect the 

onion seed crop. Contrarily late planted crop experiences early rain and 

northwester almost every year which lead to total crop failure. Proper 

planting time for onion seed crop greatly varies with the locality and even 

from year to year at the same place. 

Judicious application of fertilizers is important for production of 

onion. Among the nutrients, nitrogen is the most limiting nutrient in crop 

production. It increases the vegetative growth and produces adequate 

quality of foliage and promotes carbohydrate synthesis (Rai, 1981) which 

might help to produce high yield and quality onion seed. Optimum 

nitrogen application helps growth of onion seed crop rapidly and bolts 

earlier, which results in early maturation of seed. Reports indicate that, 
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both yield and quality of onion seed can be improved to a great extent by 

using nitrognous fertilizers (Bokshi et al., 1989, Pandey et al., 1992 and 

Rahirn et al., 1997). Optimum nitrogen fertilized onion seed crop grows 

rapidly and bolts earlier, which results in early maturation of seed. 

'Taherpuri' is a local variety of onion growing widely throughout 

the country. Seeds of this variety are produced by bulb to seed method in 

particular areas of Bangladesh. The available information on the effects 

of planting time, spacing and plant nutrients particularly of nitrogen level 

on seed production of onion under Bangladesh condition is not 

conclusive. A detailed and systematic study is needed to find out the 

appropriate planting time, fertilizer doses and different management 

practices such as planting density for quality seed production of onion. 

In view of the above facts, the present investigation was undertaken with 

a view: 

i) to optimize the planting date of onion seed crop for the cultivar

Taherpuri;

ii) to know the appropriate spacmg to be adopted for seed

production of onion;

iii) to determine the optimum level of nitrogen for satisfactory yield

of quality onion seed and

iv) to find out the combined effect of planting date, spacing and

nitrogen levels, if possible.
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REVIEW OF LITERATURE 

Onion was domesticated almost at the dawn of civilization. It was 

regarded as one of the most important vegetables as well as spices of the 

world. Its economic importance in the world trade (F AO, 1999b) signifies 

also its elevated position amongst vegetable and spices crops. Cultivation 

of onion (both for bulb and seed production) has been quite extensive 

under different agro-climatic and socio-economic conditions prevailing 

globally. Because of continuous efforts rendered by the scientists all over 

the world, generation and adoption of onion seed production technology 

had been quite diverse. Literature on onion seed crop, most pertinent to 

this thesis works have been reviewed here under the follows headings. 

2.1 Effect of planting date on growth, yield and quality of onion seed 

crop 

Optimum planting lime is one of the most important factors for 

quality seed production of onion and it may vary greatly with the 

geographic as well as agro-ecological conditions. 

Singh et al. (1974) conducted an experiment to investigate the 

optimum planting time for, onion seed crop in Haryana, India and 

reported that first and second weeks of October plantings yielded the 

highest and it was declined as the planting was delayed till November 12. 

Rathore et al. (1975) obtained the highest seed yield of onion for 

November 2 planting under the climatic condition of India when mother 

bulbs were planted on several dates between October 5 and November 16. 
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Singh et al. ( 1977) reported to obtain maximum seed yield from 

the bulbs planted on October 22 while bulbs were planted on October 22, 

October 29 and November 5 in Agra, India. 

Mondal and Husain (1980) conducted an experiment at the 

Horticulture Farm, Bangladesh Agricultural University, Mymensingh 

during the period from September 1977 to April 1978 to investigate the 

optimum planting time of onion mother bulb for seed crop. Bulbs were 

planted on October 13, October 23, November 3 and November 13: They 

reported that October 23 was the best planting time for the highest yield 

of best quality seed. 

Lal et al. (1982) obtained 350, 260, 190, 99 and 45 kg onion seed 

per hectare for October 13, October 20, October 27, November 4 and 

November 11 plantings, respectively in UP, India. 

Paiva and Costa (1982) reported planting onion sets in July/August 

and harvesting in October/November resulted in good seed yields in 

Brazil. 

Singh and Singh (1984) mentioned that the highest seed yield (2.2 

t/ha) was obtained from 15 November (at 30 x 10 cm spacing) while 

mother bulbs were planted on November 1, 15 and 30 in South India. 

Similarly Mishra (1986) obtained the highest seed yield and best seed 

quality for onion bulbs planted on September 15 and this was declined as the 

planting was delayed until November 15 in Muzaffarpur, India. 

Mohamedali and Nourai (1988) conducted a research in Sudan, and 

that the period from mid-October to mid November was the optimum 

time of onion bulb planting for seed production under the climatic 

conditions. 
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Gill et al. ( 1989) planted omon bulbs of different grades on 

October 1, October 15 or November 1 in India and observed that planting 

date affected seed yield significantly and the highest seed yields were 

obtained from the October plantings. 

Nehra et al. (1989) reported the highest number of scapes planf
1

(9.8), seed yield umber 1 
(3.16 g), seed yield planf 1 (18.97 g) and seed 

yield ha· 1 (1369 kg) with bulbs planted on. October 16. (bulbs were 

planted on October 16 and November 15) and declined as planting was 

delayed until November 15 in the agro-climatic conditions of Haryana, 

India. 

Krisnaveni et al. (1990) conducted an experiment under the 

climatic condition of Bhavanisagar, India to investigate the optimum 

planting time for onion seed crop and stated that planting in the second 

and third weeks of November gave the highest seed yield as well as the 

best seed quality (86.0-90% germination). While sets were planted at 

weekly intervals between the second week in November and fourth week 

of February. No seed yield was obtained from sets planted after the third 

week in January. 

Mathankar et al. (1990) conducted an experiment under the 

climatic conditions of Akola, India, to find out the optimum planting time 

for onion seed crop. They planted seven onion cultivars (Pusa Red, Pusa 

White Flate, Pusa Ratnar, SI 102, N-53, N-257-9-1 and Selection Local 

White) at four planting dates (November 26, December 11, December 26, 

1983 and January 10, 1984). The highest plant height (74.7 cm), number 

of leaves per plant (65.7), number of flower stalks per plant (7.9), 

diameter of the primary umbel. (8.2 cm), mean number of seeds per 
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primary umbel (984.9), seed yield per plant (18.7 g) and seed yield per 

hectare (2750 kg) were resulted from the first planting (November 26). 

Bhonde et al. ( 1991) planted onion cultivar Agrifound Dark Red on 

November 1, 15 and 30 and December 15 in field trails in Jaipur 

(Rajasthan), Karmal (Haiyana) and Nasik (Maharashtra) of India in the 

rabi (winter) seasons of 1987-88 and 1988-89 and obtained the highest 

seed yields for planting on November 1 in Jaipur, November 15 in Nasik 

and December 15 in Karmal (770, 638 and 430 kg, respectively) per ha. 

In another experiment Mehra et al. (1990) obtained maximum seed yield 

from the plants raised from bulbs planted on September 25 (1475 kg per 

ha) and October 10 (1495 kg per ha) while bulls were planted on August 

25, September 10, September 25, October 10 or October 25 at Hisar, 

India for two growing seasons. 

Roy (1994) planted onion mother bulbs on November 1, November 

15 and November 30 and reported that the highest seed yield (677.18 kg) 

per ha was obtained from November 15 plating while November I 

planting showed the highest percentage of seed germination (65.05%). 

She did not observe significant difference in seed yield as well as per cent 

germination between November I and 15 plantings. 

Begum (1995) observed the highest seed yield (158.68 kg) ha- 1 of 

onion seed crop for October 31 planting and the lowest ( 65. 7 4 kg) ha- 1 for 

November 25 planting in Mymensingh, Bangladesh. 

Alam (1995) obtained maximum yield planf 1 (0.85 g) and yield 

ha- 1 (233.94 kg) for November 2 planting but October 10 planting gave 

indifferent results, for the same in Mymensingh. The highest germination 

percentage (72.64%) and 1000- seed weight were observed for November 
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2 planting and both the parameters gave lowest results for November 23 

planting. 

Abedin (1995) noticed that the highest seed yield of 773.6 kg ha- 1

was for mother bulb planting on November 15 and that of the lowest 

(696.1) kg ha- 1 for November 30 planting at the same place. 

Farghali (1995) carried out trials during the 1993-94 and 1994-95 

seasons with onion cultivar Giza 6 in Assuit, Egypt. Mother bulbs were 

planted either whole or after removing the upper third on September 1, 

October 1 or November 1 in both seasons. 

Rizk et al. (1996) studied the effect of dates of planting and some 

growth regulators on seed yield of onion in Egypt and reported to have 

greatest seed stalk height and diameter, umbel diameter and average 

number of flowers per umbel from early planting (bulbs were planted 

during the first, second or last 10 days of November). Delaying the time 

of planting to the last 10 days of November reduced seed yield compared 

with the other 2 planting date treatments. Percentage of germination of 

the seeds produced and 1000 seed weight tended to decrease' with delay 

in bulb planting date. 

Jun et al. (1996) observed that the highest plant growth and seed 

set for plants planted on 25 September in Korea. 

UD-DEEN (2008) planted Onion bulbs of different sizes (20g, 15g 

and 10 g) at different dates viz., 30 October and 15 and 30 November to 

observe their effects on growth, bulb and seed yield of onion. The mother 

bulb size and planting dates showed significant influence on growth, bulb 

and seed yield of onion. The large mother bulb and early planting were 

favourable for getting higher bulb and seed yields. The treatment 
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combinations of large mother bulb (20 g) and 30 October planting time 

gave the highest bulb (17.52 t /ha) and seed ( 402.80 kg /ha) yield. 

Anisuzzaman et al. (2009) conducted a filed experiment to evaluate 

effects of planting time and mulches on bulb growth and seed production 

of onion (Allium cepa L) cv. Taherpuri. Planting time and mulches had 

significant influence on almost all parameters studied. Onion planted on 

21 November had better agronomic traits contributing towards yield 

formation. Growth and seed production was accelerated by black 

polythene. Seed yield (460.81 kg ha- 1
) was highest in the plots planted on 

21 Nov. Seed yield was 529.06 kg ha- 1 where black polythene mulch was 

used. 

2.2 Effect of plant spacing on growth, yield and quality of onion seed 

crop 

Patil (1960) observed the highest seed yield with a 'spacing of 

30.5x 16cm. 

Khandalwal and Maiti (1971) obtained higher seed yield (1500 kg 

ha- 1) from closer spacing of 30 x 15cm.

Singh et al. (1974) recorded the highest total yield from the 

spacing of 30x10 cm. They planted bulbs at the spacing of 10, 15, 20, 25, 

35 and 40cm in 30 cm apart rows. They also found the number of 

flowering stalks planf
1 was higher under wider spacing. 

Singh and Singh (1984) found the highest total yield (1.2t ha- 1
) 

from the closest spacing of 30xl0cm. Bulbs were planted at 30 x 30cm, 

30 x 20cm and 30 xi 0cm by them. 
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Cuocolo and Barbieri (1988) stated that an increase of plant density 

form 4 to 12 bulbs/m2 gave a linear increase of overall seed yield from 

700 to 1200 kg/ha. 

Bhonde et al. (1989) found the highest seed yield (624 kg/ha) from 

plants spaced at 45x30 cm. They planted bulbs at the spacing of 45x30, 

60x30 and 60x45cm. 

Singh et al.(1990) reported the highest planting density (30x30cm) 

gave a significantly higher seed yield per unit area (991 kg ha- 1
)

compared with the other spacing which were (30 x 45, 30 x 60, 45 x 45, 

45 x 60 and 60 x 60 cm). 

Bhardwaj (1991) obtained the highest seed yield plof 1 (641.60g) 

was at 30x30cm. They also found the number of flowering stalks planf 1

was higher under wider spacing. 

Pandey et al. (1992) found the closest spacing (45x30cm) gave the 

highest seed yield compared to other spacing such as 60x30 and 60 x 

45cm. 

Singh et al. (1993) observed the highest seed yields (664 and 656 

kg ha-1) were obtained at 30x30cm with nitrogen at 120 and 80kg ha-1,

respectively. They planted bulbs at 5 spacing such as 30x30, 45x30, 

45x45, 60x30 and 60x45cm. 

Ali et al. (1998) stated that the yield ha- 1 (335.65kg) was the

highest from plants at the narrowest spacing (10cm) followed by plants 

spaced at 30cm distance (296.53kg). They planted bulbs at 5 spacing such 

as, 10, 15, 20, 25 and 30cm. He also found that 1000- seed weight (2.12g) 

was significantly higher in plant spacing at 30cm compared to those 
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spaced at 10cm (1.84g). They planted bulbs at 5 spacings (10, 15, 20, 25 

and 30cm). 

Dadhania and Gajipara (1998) found the highest plant height 

(58.60cm) at the spacing of 60x30cm. They planted bulbs at 4 spacings 

such as 30x30, 45x30, 60x30 and 60x45cm. They also found the number 

of flowering stalks planf I was higher under wider spacing. 

Singh and Sachan (1999a) found that the closest spacing (l5x30cm) 

gave much the greatest seed yield per hectare compared to other spacings 

such as 30x30 and 30x45cm He also observed seed germination 

percentage was not significantly affected by plant spacing. 

Singh and Sachan, (1999b) obtained the highest seed yield ha· 1

(1428kg) with the smallest spacing of 30xl5cm. They used three spacing 

combinations such as, 30xl5, 30x30 and 30x45cm. The greatest number 

of leaves per plant (60.67) was recorded at the widest spacing of 

30x45cm. They also found the number of flowering stalks planf 1 was 

higher under wider spacing. 

Gupta and Sharma (2000) determined the effect of different 

spacings and levels of fertilizers on yield, quality and storage of onion cv. 

Agrifound Light Red. Treatments comprised 3 spacings (10 x 5, S1; 10 x 

7.5, S2 ; and 10 x 10 cm, S3) and 3 NPK rates (75:50:50, 100:50:50 and 

125:50:50 kg/ha). S 1 had the highest plant stand per plot, which was 

about 44% higher than that of S2 and 88% higher than that of S3. S1 

recorded the thinnest neck and lowest double bulbs. Although plant 

height, leaf number, bulb diameter were highest in S3 , the gross and 

marketable yields were highest in S I by virtue of higher plant population. 

It recorded an 11 and 17% higher gross yield and 10 and 16% exportable 
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Appendix - Ia: Morphological characteristics of the soil 

Constituent 

1. Location

2. Land type

3. General soil type

4. Agro-ecological zone

(AEZ) 

5. Topography

6. Soil color

7. Drainage

8. Soil series

Characteristics 

Agronomy Field Laboratory, western side 

of the Department of Agronomy and 

Agricultural Extension ,Rajshahi 

University. 

Medium high land 

Non calcareous dark grey soil 

AEZ-11: High Ganges River flood plain 

Fairly level 

Dark grey 

Well drainage 

Gopalpur series 

Appendix- lb: Physical properties of the initial soil (0-lScm depth) 

Constituent 

Particle size analysis 

Sand(%) (0.0-0.02mm) 

Silt(%) ( 0.02-0.002mm) 

Clay(%) (<0.002mm) 

Soil texture class 

Results* 

60 

25 

15 

Sandy loam 

* = Result obtained from the mechanical analysis of the initial soil
sample was done in the Soil Resource Development Institute, 
Regional Research Station, Shampur, Rajshahi. 
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Appendix- le: Chemical composition of the initial soil (O-lScm depth l

Constituent 

pH 

Organic matter (%)

Total nitrogen (o/o) 
Exchange able potassium (Me 1 00g soil-1) 

Phosphorus (microgram/gram soil) 

Cupper (microgram/gram soil) 

Boron (microgram/gram soil) 

Zinc (microgram/gram soil) 

Results* 

7.8 

0.56 

0,06 

0.18 

12.05 

4.70 

0.65 

* = Results obtained from the mechanical analysis of the initial soil
sample was done in the Soil Resource Development Institute, 
Regional Research Station, Shyampur, Rajshahi. 

Appendix- II: Monthly rainfall (mm), average air temperature, relative 
humidity (%) during the study period October, 2008, to 
April,2009 at Agronomy Field Laboratory, Rajshahi 
University Campus . 

Month Year 

October 2008 

November 2008 

December 2008 

January 2009 

February 2009 

March 2009 

April 2009 

Air tern erature °C 

Minimum Maximum 

Relative 

Humidity 

% 

Rainfall 

(mm) 

22.6 31.8 84 121.0 

16.5 29.6 

15.l 25.1 

21.9 10.0 

28.3 13.4 

35.5 20.2 

37.6 25.2 

79 

86 

80 

70 

61 

65 
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2.5 


