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ABSTRACT 

. 
A field experiment was conducted during 2003-2004 at Agronomy 

Instructional Fann, C.P. College of Agricult11re, Sardarkrushinagar Oantiwada 

Agricultural University, Sardarkrushinagar to study the "Response of direct 

seeded and transplanted onion (Allium cepa L.) to dates of sowing in kharif 

season under North Gujarat condition" on loamy sand soil. 

Eight treatment combinations consisting of four dates of sowing viz .. 

01 (18th August), 0 2 (28th August), 0 3 (7th September) and 0 4 (17'h ·September) 

as main plot treatments and two methods of sowing viz., S1 (direct seeding) and 

S2 (transplanting) as subplot treatments were tried in a factorial randomized 

block design with four replications. 



Abstract 

The results indicated that almost all the growth_ and yield attributes ,,Jbre 

significantly influenced due to dates of sowing. Early sowing on 18°' August 

(OJ) surpassed the later dates of sowing recording maximum values of plant 

height, number of leaves per plant, neck thickness, diameter of bulb. weight of 

bulb, bulb and straw yield. dry matter yield. Early sowing OJ (18'11 August) also 

helped to minimize maturity period and reduced bolting and jointed bulb 

per cent over later dates of sowing. Dates of sowing did not influence the 

per ~nt total soluble solids of onion. Ea_rly sowing on 18111 August (OJ) 

produced significantly the highest bulb yield of 303.3 q ha·J followed by 

second date of sowing (28 1J~ August) with 290.3 q ha·J_ Delayed sowing D~ 

(17'h September) gave significantly the lowest yield of 240.6 q ha.J. Treatment 

0 2 (28th August) produced the highest yield of A and B grade bulbs whereas 

OJ (18'h August) recorded the maximum yield of C grade bulbs. Maximum net 

realization of Rs. 90977 was obtained from early sowing on 18th August (OJ) 

whereas the lowest net realization of Rs.417 i 5 was accrued from the last date 

of sowing i.e., 17th September (04). 

Between the methods of sowing, transplanting of seedlings (S2) was 

found better than direct seeding (SJ), recording higher values of plant height. 

number of leaves per plant, neck thickness, diameter of bulb, weight of bulb. 

bulb and straw yield, dry matter per cent and dry matter yield. A grade and 

B grade bulb yield was also higher with the transplanting of seedlings (S2). 

Transplanting of seedlings (82) also shortened the maturity period and 

decreased jointed bulb per cent over direct seeding (S 1). Methods of sowing did 



Abstract 

not influence the bolting per cent and total soluble solids content of onion. 

Transplanting of seedlings (S2) increased the bulb yield to the tune of 7.45 

per cent over direct seeding (268.2 q ha" 1
). Transplanting of seedlings (S2) 

realized the additional net profit of Rs.21091 ha·' over direct seeding of 

(S 1) onion. 

·Thus, the present study clearly indicated that transplanting or onion on 

18111 August gave maximum bulb yield and net realization over rest of the 

treatment combinations under North Gujarat condition. 
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I. INTRODUCTION 

Onion (Allium cepa L.) IS one of the basic vegetables of mass 

consumption in India. It is the oldest vegetable crop in continuous cultivation 

dating back to atleast 4000 B.C. It is popularly used as both in green vegetable 

and mature bulb as well as spices. It can be stored for a longer period without 

deterioration in the quality. Among the vegetable crops grown in the country it 

assumes significance in the national economy by occupying fifth position next 

to root crops. It is popular salad crop and consumed as different preparations, 

like cooked vegetable in soups,curies, fried, stews and casseroles and in pickles 

and for other purposes. Onion is dehydrated and powedered for general use and 

for flavouring the edible products. Because of its importance in cookery, onion 

is-called "Queen of the Kitchen" by the Germans. It is one ofthe few versatile 

vegetable crops that can safely withstand the hazards of rough handling 

including long distance transportation. 

Onion also posseses nutritional and medicinal importance. It contains 

vitamin-B and traces of vitamin C, iron and calcium. Its pungency is due to 

volatile oil known as "Allyl propyl disulphide," which acts as a gastric 

stimulant and promotes digestion (Yawalkar, 1969). It is used as a remedy for 

various diseases like dysentery, infantile, convulsions, headache, hysteria! fits, 

rheumatic pain, malarial fever and as a fine demulcent to giye relief in piles 

(Nadkami,1927). It contains 87.5 per cent water and provides energy to the 

extent of 49 calories, 1.4 g proteins, 32 g calcium, 20 I.U. vitamin A, 0.12 mg 



riboflavin, 0.1 mg macm. 1.2 mg albuminoides and 0.4 mg ash per l 00 g of 

fresh edible portion. 

Onion is a member of "Alliaceae" family. The other members of this 

family are asparagus, garlic, leek etc. The Allium genus comprises of 300 to 

500 species, which are widely distributed in the northern temperate region. The 

common onion grown for dry bulb is Allium cepa Linn. (Thomson and 

Kelly, 1957) and centre bf origin is believed to be Afghanistan and the 
_,· 

surrounding region. Onion is biennial in the sense that it takes one season to 

develop bulbs from seeds and another season for seed production from bulbs. 

Onion has now become one of the important crops of Saurashtra region of 

Gujarat state. Area under this crop is increasing due to its year round demand 

in the market and comparatively high price. Increasing demand of onion 

obviates the necessity for iqcreasing its production. 

According to All India estimates of 1999-2000, onion covered an area of 

0.49 million hectares with total production of 4.89 million tones (Anon., 2000) 

and accounts for about 93 per cent of the total e)Cport of vegetables (Singh 

eta!., 1976). Maharashtra, Gujarat, Kamataka, Tamil Nadu, Madhya Pradesh, 

Uttar Pradesh, Andhra Pradesh and Bihar are the major onion growing states in 

India. In the world, India is prominent in production and export of onion. 

India's share in the world's production is about 8 per cent (Shukla, I 983 ). India 

ranks first in area and second in pr~duction next to China. In Gujarat, onion 

occupied an area of about 52,200 hectares with total bulb production of about 

14,62, I 00 metric tones during 1998-99 (Anon.,. 1999). The major onion 
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J 
growmg districts' in Gujarat are Bhavnagar, Amreli, Junagadh. Rajkot. 

Mehsana. Jamnagar, Surat and Anand. 

Onion is an important rabi crop of the Saurashtra region of Gujarat. Out 

of the total production in India, 30 per cent accounts for kharil and the late 

kharif season and 70 per cent to rabi season. Due to favourable climatic 

conditions, it is grown in Maharashtra, especially in Nasik district in khar{( as 

"Pol" and in late kharifas "Rangada" in addition to rabi crop as "Una!." Onion 

cultivation in kharifis also initiated in Gujarat to catch off-season market. 

Cool and dty weather condition suits to onion crop but it can also be 

grown over a wide range\ of temperatures. The plant grows best between 

12.77"C and 23.88"C. Optimum growth and development occurs when 

temperature is low during early development and then warm up near maturity 

when bulbing is taking place. Above 29 . .44°C and below· 7.22"C growth of 

onion crop is influenced. The plant is fairly resistant to frost injury but below 

2°C some damage may occur. 

Bulb development is greatly affected by climatic conditions. chiefly day 

length and temperature. Thus expose to day length lesser than that necessary 

for bulbing, cause high percentage of non-bulbous plants. ConYersely, if a 

cultivar is exposed to day lengths longer than that required for bulbing, 

premature bulbing is induced in small plants, resulting in reduced bulb size and 

low yield. Thus proper time of sowing plays an important role in cultivation of 

onion. Initiation of onion cultivation in kharifto catch early market has led to 

advocate the farmers for proper time of sowing especially in North Gujarat. 

3 



lmroJu .. ·tion 

Raising of onion by transplanting of seedlings is labour intensi,·e. the 

increasing labour cost year after year and unavailability of labours at the time 

of transplanting is affecting cultivation of onion. The alternatiYc is direct 

seeding, however its suitability and comparative economics for cultivation of' 

onion during kharif need to be investigated. Keeping this in vic11·. an 

experiment entitled "Response of direct seeded and transplanted on1on 

(Allium cepa L.) to dates of sowmg 111 kharif season under North 

Gujarat condition" was conducted during 2003-04 at Agronomy Instructional 

farm, C. P. College of Agriculture, Sardarkrushinagar,. with the following 

a.fjectives. 

OBJECTIVES : 

[1] To find out the effect of different dates of sowing on growth. yield 

and quality of onion. 

[2] To study the effect of methods of sowing on growth, yield and quality 

of onion. 

[3] To study the interaction effect of dates and methods of sowing on 

growth, yield attributes and yield of onion. 

[ 4] To workout the economics of different treatments. 





II. REVIEW OF LITERATURE 

I 

,I 

' 

The main aim of agricultural research is to in'crease the crop yield per 
' I 

unit area per unit time by prudent use of available inruts without deteriorating 
I 
' 

the soil health. 

I 
Time of sowing, a non-monetary input. pll\YS a significant role in 

I 

production of onion. Temperature is one of the most i1;nportant factors to decide 

optimum time of sowing. 

The importance of sowing method for realizing potential yield from an: 

crop is well recognized. It is well known that optimum plant spacing avoids 
I 

undue competition for moisture, nutrients and light,! which ultimately results 

into higher crop yield. This ts also partly du~ to enhanced rate of 

photosynthesis. 

I 
' 

Very merge information is available regarding the time and method of 
' I 

sowing for kharif onion crop. This is particularly t~e with regard· to study 

under different agro-climatic conditions of Gujarat. Here an attempt is made to 
' 

present the recent work carried out in India and abroad related to the problem 
' 

under study. This has been highlighted and reviewed under the following broad 
I 

topics. 

2.1 EFFECT OF DATES OF SOWING 

2.2 EFFECT OF METHODS OF SOWING 
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2.1 EFFECT OF DATES OF SOWING: { I 

I 

Among various agro-techniques, date of sowing is the most important 

non-moneta!'\' input influencing growth, yield attributes· and yield of onion. The 
• I 

work so far Jras been carried out to identifY appropriate sowing/transplanting 

period of onion to obtain maximum production, is revie~ved as under. 

Kakehi (1958) studied planting of Kodaka onion at lliroshima 

Agricultural College during spring season and reported that the yield increased 

with planting dates in ascending order of February 5'~, March I", March 25'1' 

and April 17'h. 

Arora (1967) cond~cted an experiment at I.A:R.I., ~w Delhi during 

1963-64 and 1964-65 on transplanting of seedlings a~ different dates viz., I'', 

lith, 21", 31" January, !Otl' and 20th February in first year and 22m! December, 

I'', II'h, 31" -January, lOth, 20th February in second year. Gradual decrease in 

' 
weight of bulb and the yield of onion was observed when the transplanting 

delayed after 22"dDecember. 

Verma et a!. (1971) reported the effect Of ;dates of sowing on the 

performance of onion crop by sowing seeds on I", 8·th, 15th or 22"d October 

' 
and transplanting the seedli.ngs when they attained 4, 6, 8, and 10 weeks age. I l 

' ' 
' 

was observed that the earliest sowing date (I'' Octobet) proved to be the best in 

terms of growth and yield. 

Singh eta!. (1971) studied the effect of dates; and methods of planting 

on yield of onion on clay.loam soil at J.N.K.V.V., ~ewa (Madhya Pradesh). 



:I 
Re1·iew of Lileralure 

Transplanting of seedlings on 28°' December gave Higher yield over planting 

on Ii11 and 27°' January. Early planting significant!~ affected the diameter of 

bulb and also the yield. The increase in yield was due, to early transplanting. 

From the results of an experiment conducted at Pantnagar during 

1964-65, Singh and Singh ( 1974) determined the -Litable sowing time for 

transplanting of onion (Pusa Red). They observed.mJimum gro\\1h of leaf m;d 
- :I th 

root as well as bulb yield when sown on OctoBer 16 but the growth 

"' progressively decreased with further delay in sowing. Similarly, from the trials 
' 

conducted at Ranikhet (Uttar Pradesh). Joshi et a!. rll975) concluded that the 

highest yield of onion per ha could be obtained with transplanting of seedlings 

on November 15th. The yield declined significantly Jth deJa; in transplanting 
l ~ 

time i.e., on December !51
h and January 15th. 

' 
Moursi eta/. (1975) reported the findings ofti!o trials on onion cv. Giza 

conducted at Ain shams University, Cairo (Egypt) comprising four sowing 

dates (between mid August and first October) . d six seed rates (5 to 

17.5 kg/feddan). Delayed sowing (after August) resu ted in reduction in plant 
:I 

height and number of tubular leaves. :I 
:I 

Allen eta/. (1978) s~udied the effect of dates o1 planting on yield of over 

wintered onions at University college of Wales, Aberystwyth, U.K. for three 

,' I 
years. They showed that delay in sowing from mid tugust to late September 

increased plant losses during wi~ter and decreased yiel~s of ware-size onions. 

Sharma and Arora (1983) conducted a field tria in kharifseason of 1982 

: 'I 
at I.A.R.I., New Delhi on the calcareous sandy loam. soil to find out the effect 
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I · ( 16'11 A 2"d d 17th ',Septetnber. 4'" and '-0'" of dates of transp antmg ugust, an 

October). Significantly higher yield was observed when the crop was 

transplanted on 16'h August. 

Nagre eta!. (1985) studied the effect of dates of sowing on bolting and 
I 

splitting of bulb at P.K.Y., Akola during rabi season. They observed more 

bolting in mid-December planting followed by mid-~anuary planting whereas 

' . 
the mid-February planted crop was found free frmil bolting. Bulb splitting 

percentage was the highest in December planting and the lowest in February 

planting. 

Lawade and Kale (1986) found out the effect of dates of sowing on 

bolting and twin bulb formation conducting an experiment at Punc during 
' 

1981-82 and 1982-83. They noticed maximum perceqtage of premature bolting 

in August and September sowing. 
' 

Bhamburkar eta!. (1986) investigated the effect of dates of transplanting 

on bolting, conducting an experiment at P.K.V., Akdla during 1983-84. Lower 
I 

bolting was found with January planting over that of December or February. 

Vanparijs (1988) found out the effect of sowing dates and spacing on cv. 
I 

A vanti at Belgium. He found that the highest yield was recorded from the cariy 
I 

sowing date (12th to 17'h August). 

Tomar eta!. (1988) carried out an experiment at College of Agriculture, 
I 

J.N.K.V.V., Gwalior in winter season during 1979-80 and 1980-81 on a sandy 
' ' 

loam soil to find out the effect of different dat~s of planting (15th Nov., 



15th Dec.'1and 15°1 Jan.) on yield of onion. Early planting on 15'11 NoYcmbr:r 

significantly increased size and weight of bulbs than late planting. 

Bhonde et a!. (1990) studied the effect of dates of sowing on difkrc;1t 

I 
parameters like doubles, bolting and total soluble solids. Dates of sowing did 

not exert significant influence on doubles, bolting and total soluble solids. 

However, maximum bolting was observed in 30'11 August planting. might be 

due to cold spell in December at the time of harvest. : 

Pandey et a!. ( 1990) conducted an experi1~1,ent at Regional Research 

Station, A.A.D.F., Kamal (Salaro), Haryana during 1982-83 to 1984-85. on 

\ 
' i 

Pusa Red variety o study the response of dates of transplanting ( 15°1 Dec., 

1" and 16th Jan.) on yield of onion. Significantly higher gross yield and 

diameter of bulb was reco~ded with 15'h December' planting remaining at par 
I 

with 1st January planting. total soluble solids content was not affected due lo 
• I 

l 

dates of sowing. 

· Richwine (1990) reported the results of th~ experiment conducted at 

Vegetable Research Station, Texas, A and M University, Munday, U.S.A. 
I 
I 

during 1985-86 on cv. sweet winter to study the effect of sowing dates on yield 

of onion. Transplanting on, 19th or 27th September recorded the highest yield of 

onion. 

Mohanty eta!. (1990) studied the effect of time of transplanting in onion 

and found that November 20th planting gave the highest weight per bulb, which 
l 

. I 

gradually decreased with successive date i.e., Janual')i 19'h. 
' 
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Singh and Korla (1991) conducted an experirT)ent during 1987-88 and 

1988-89 to study the effect of transplanting dates '(at fortnightly intervals 

starting from November 16th to December 31 51
) and •varieties (Pusa Red ami 

' 

Nasik Red) on number of leaves in onion. They found that later transplanting 

(December 31st) resulted decrease in number of leaves, and bulb yield. 

Mulkey and Talbot '(1992) conducted an exp~riment to invcsrigatc rhc 

effect of planting dates on onion. They found that. highest total marketabk 
I 

yield was obtained when crop was sown on 3~d October compared to 

I Oth October. 

Pandey and Tripathi (1992) conducted an experiment at Bangalorc on 
; 

sandy loam soil using the seeds of small onion cv. Bangalore Rose during 

kharif season by broadcasting on l't June, 15th june, 30°' June, !5°' July 

and 3oth July. The hlghest yield was obtained with the I st July sowing 

(209.25 q ha"1
) as compare4 to other sowing dates. 

Bharmburkar et" a!. (1993) reported the results of the experiment 

I 
conducted at P.K.V., Akola during 1983-84. They 11;0ted significant increase in 

growth, bulb size and weight in December planteq crop. Successive delay in 
I 

planting (Januazy and Februazy) resulted reduction' in these parameters. They 

also observed that December planting gave the highest yield of 513.89 q ha- 1
• 

Singh et al. (1993) conducted an experiment at Narendra Dcva 

University of Agricultural technology, Narendranagar, Faizabad during rab, 

I 
season of 1990-91 and 1991-92 on cv. 'Pusa Red' with 15th days interval o! 

rroncnlontina initi~tina !Tnm n~~~mher 26th to Januarv 25th. It was concluder! 

• 
J 
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yield (q ha"1
) were registered with planting on 26'11 December. llte h 

percentage was zero when seedlings were planted on January 25'11 du 111 b tl 

the years. 

Singh ( 1993) carried out an experiment at Central Arid Zone Rc.: a d 

Institute. Regional Research Station. Pali in rabi season of 1991-Q2 v. hct 1 

seedlings were transplanted on November 15111 and 251h: December :>1 
• n 

251
h and January 51

h. Tht! size and average weight of bulh \\~,;n.: h1 h 

November transplanted crop than the later dates of transplanting. 

Madisa ( 1994) conducted an experiment at Department o 

Research, Bangkok, Thailand during 1993 wherein seedlings \\ere p nl 

mid February, mid March and mid April. The planting done in nud M r 

resulted in higher yield over that of in mid February or mid April. 

An experiment was conducted on sandy loam soil of M)mcns n 

Bangladesh during 1991-92 to find out optimum planting dat of onwn (. 

Tuherpuri . Planting on 20th December recorded the highest ) teld o c m 

(Amin eta!., 1995). 

Kavani ( 1996) conducted an expenment at Gujara Agncu tu 

University, Junagadh during rabi season of 1994-95 on cv. Junagadh loc: I 

medium black soil. Significant increase in plant height and number of 1 

per plant was observed with sowing on 15th October while deJa ed o~ r 

(30th October and 15th November) resulted decease in plant height and num 
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J 
in leaves per plant. Highest diameter cif bulb and ~aximum yield was also 

recorded with 15lh October 'planting. 

Movalia (1996) conducted an ·experiment ~t Gujarat Agricultural 

University, Junagadh to fin'd out the effect of dates of lowing on yield of onion 

I 
cv. Agri-found Dark Red during kharif 1995-96. Tre highest plant height, 

number of leaves per plant, diameter of bulb and yield (320.51 q· ha' 1
) was 

r~corded with sowing on io0
' August, but decreased Lth delay in sowing on 

25lh August and 9°' September. 

' 

Gupta eta!. (1999) conducted an experiment at H.A.U., Hissar during 

I 
1994-96 on cv. Agrifound Dark Red to sfudy the effect four dates 

(25lh December, 15lh Jan:; 5lh and 25lh February)! of sowing on yield of 

onion. They found that the'highest yield of large size sets(> 1.75 em diameter) 
. ' 

~as recorded from 25lh February. 

Hiray (2001) carried out an experiment on medium black soil at Gujarat 
. , I 

Agricultural University, Paria, during rabi season of 1y9 to find out the effect 

of dates of planting (15lh November, December 7lh ahd 30lh) on growth and 

yield of onion. Higher plan~ height, number of leaves ~lr plant, neck thickness, 
I 

diameter of bulb and bulb yield (329.97 q ha-1
) was o~tained with planting on 

lh : . lh lhl 
15 November as compared to plantmg on 7 and 30 !December 

:I 
Cheema et a/. (2003) investigated the effect of Jawing dates on set size . I 

of onion at Vegetable Resqarch Institute, Faizabad, Pa)<istan during 2000-200 I 

and 2001-2002. The crop was sown in I st or 3rd week of November I st or 3rd 
I 

week of December 2"ct and 4lh week of January 3nl: week of February and 
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I'' week of March. It was observed that sowing in ~rd week of December 2"d 

and 4111 week of January resulted in desirable set size, whereas sowing in the 
:I 

1'1 week of March gave the highest average number o1sets/kg. 

Rajeshkumar eta!. (2003) conducted an experrent on dates of sowing 

on onion at CCS Harya~a Agricultur~:, Universit~.1issa.r, duri:

1

1g ~000-200 I. 

Seeds were sown at an mterval of I 0 days begmnmg from 1· December to 
'I 

l01
h February. Sowing on 1 '1 and II~~ December pro~lced significantly higher 

plant height, diamet;r of bulb and bulb yield as comp~td,to later sowing dates. 
I 

2.2 EFFECT OF METHODS OF SOWING : 

Khokhar eta!. ( 1990) conducted an experiment in Pakistan during the 

autumn and spring season of 1985-86 in order to Jlect high yielding onion 
I 

cultivars. Direct seeding and transplanting were co~pared to determine the 

appropriate method of sowing. The transplanting met~bct improved bulb weight 

(80.50 to 441.50 g) and bulb yield (5.20 to 31.40 t h~L) as compared to direct 

:I 
seeding giving lower bulb·weight (20.75 to 177.75 g) and bulb yield (6.43 to 

I 
' 

26.75 t ha'1). 

Warid and Loaiza (:1993) conducted an exper;lent on short day onion 
. I I . 

cultivars (four white, two. red and seven yellow br~rn locally preferred by 

consumers in that order) sown direct on 181
h September or transplanted on 

28th November (from sowing on 18th September) and Jarvested on 28th April in 

the following yea~. Transplanting method yielded (44-,J! t ha-1
) better than direct 

' ' 
sowing (36.2 t ha-1

). · ! 
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Kapadia (I 996) studied the perfonnance of methods of sowing at 

Agronomy Instructional Fann, Gujarat Agricultural University. Junagadh 

during I 994- I 995 on onion Junagadh local. He indicated that transplantation of 

seedlings gave significantly higher plant height, number of le.aves per plant, 

diameter of bulb and bulb yield (374.99 q ha-1
) as compared to direct seeding. 

Movalia (1996) investigated the response of onion to methods of sowing 

in late khariflsemi rabi season of I 995-96 at Agronomy Instructional F ann, 
. ~· 

Gujarat Agricultural University, Junagadh. He found significant increase in 

plant height, number of leaves per plant, diameter of bulb and yield with 

transplanting method as compared to direct seeding. 

Massiha et al. (2001) investigated the effect of methods of sowing on 

onion at Khalat-Pooshan Research Station, Tabriz University in Iraq during 

1999. They showed that tr~splanting method had higher valu~s of total yield, 

marketable yield, percentage of class I and III, bulb weight, bulb diameter and 

neck thickness than other methods. 

Sukhadia eta/. (2002) conducted an experiment on rainy season onion 

during 1997, 1999 and 2000 on vertisols at Gujarat Agricultural University, 

Junagadh to evaluate methods of sowing and weed management practices. 

They concluded that transplanting method recorded significantly higher bulb 

girth, bulb yield and net re(flm than broad casting of seeds. 
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Interiction effect of dates and methods of sowing : 

Khokhar el a!. (1990) reported the results of an experimem conducted in 

Pakistan during I 985-86 to find out the effect of sowing time and method on 

yield of onion. They indicated that the third week of" December is optimum Cor 

transplanting for getting maximum weight and yield of mature bulbs. 

\ 

; 
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III. MATERIALS AND METHODS 

The details of materials used and methods adopted in conducting the 

present experiment are described in this chapter under following heads. 

3.1 EXPERIMENTAL SITE: 

The present investigation entitled "Response of direct seeded and 

transplanted onion (Allium cepa L.) to dates of sowing in khar!( season under 

North Gujarat condition" was carried out during 2003-2004 at (he Agronomy 

Instructional Farm, Chimanbhai Patel College of Agriculture (erstwhile Gujarat 

Agricultural University), Sardarkrushinagar Dantiwada Agricultural 

University, Sardarkrushinagar. 

3.2 CLIMATE AND WEATHER CONDITIONS: 

Geographically, Sardarkrushinagar is located on 24° -19' North latitude 

and 72°- 19' East longitude with an elevation of 154.52 meters above the mean 

sea level. The climate of this region is typical sub-tropical monsoon type a!'d 

falls under semi-arid region. It represents the North Gujarat Agro-climatic zone 

of Gujarat state. 

Generally, the monsoon is warm and moderately humid, commences in 

third week of June and retreats by the middle of September. Most of the 

precipitation is received from southwest monsoon, concentrating in the months 

of July and August. The annual average rainfall is about 550 mm with 22 rainy 

days (average of last 22 years). 

The winter is fairly cold and dry in the months of November and 

continues till the middle of February. December and January are the coldest 
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months of winter. Summer season comme~ces in the second r6nnight of 

February and ends in the middle of June. May and June are the hott.:st months 

of summer. 

The standard weekwise meteorological data on maximum and minimum 

temperature, relative humidity, bright sunshine hours and rainfall recorded 

during the period of this investigation at the meteorological obs.:rvmor:. 

Agronomy Instructional Faria, C. P. College of Agriculture, Sardarkmshinagar 

are presented in Table I and graphically depicted in Fig.!. 

3.3 PHYSICO-CHEMICAL PROPERTIES OF THE 

EXPERIMENTAL· PLOT : 

The experimental field had an even topography with a gentle slope a!'d 

good drainage. The soil samples were taken randomly from different spots m 

the field before commencement of the experiment at the depth of 0- I 5 em and 

15-30 em and a composite sample was prepared and analyzed for physical and 

chemical properties of the soil. The values of soil analysis along with methods 

followed are furnished in Table 2. 

The soil analysis indicated that the soil of the experimental plot was 

loamy sand in texture and~ slightly alkaline in reaction. It was low in organic 

carbon and available nitrogen, while medium in available phospho!:lls 

and potash. 
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Table 1 : Standard week-wise meteorological data 

Month Std. Dates Temperature · Relative humidity 
and week (oC) (%) 
yea_r 

·Max. Min. 7.40 14.40 

32 06-12 32.6 26.2 94.6 66.7 
Aug.- 33 13-19 33.2 25.6 89.0 54.4 
2003 34 20-26 32.8 25.6 91.4 69.3 

35 27-02 29.4 24.9 95.6 76.4 

36 03-09 31.9 23.9 92.3 61.3 
Sept.- 37 I 0-16 . 32.4 24.2 89.6 54.9 
2003 38 17-23 33.1 24.5 93.3 61.3 

39 24-30 34.2 24.9 89.7 51.6 

40 01-07 31.9 20.8 83.3 24.9 

Oct.-
41 08-14 36.3 19.3 84.0 26.1 
42 15-21 36.5 17.5 74.1 19.1 

2003 
43 22-28 35.9 14.5 76.1 16.4 
44 29-04 35.3 16.6 71.3 26.1 

' 
45 05-11 35.1 16.6 87.3 28.6 

Nov.- 46 12-18 32.6 14.9 70.8 27.9 
2003 47 19-25 30.1 14.4 66.0 23.3 

48 26-02 . 31.4 11.2 83.1 22.6 

49 03-09 31.2 12.5 77.9 21.4 
Dec.- 50 10-16 ' 28.9 12.4 77.1 28.3 
2002 51 17-23 26.5 I 0.1 75.4 23.7 

52 24-31 25.6 7.4 75.1 25.4 

I 01-07 26.7 9.2 76.4 33.4 

Jan.-
2 08-14 28.2 9.0 86.1 25.7 

2004 
3 15-21 . 28.7 10.9 81.9 35.9 
4 22-28 . 25.0 7.7 81.3 23.7 
5 29-04 . 26.1 8.9 71.4 19.1 

6 05-11 28.3 8.1 73.6 19.9 
Feb.- 7 12-18 31.3 11.4 79.4 21.4 
2004 8 19-25 32.7 12.8 82.6 18.3 

9 26-04 34.4 14.8 67.8 11.0 

10 05-11 37.3 14.1 60.1 13.1 
Mar.- II 12-18 39.3 17.6 61.9 13.1 
2004 12 19-25 39.6 19.0 69.9 16.3 

13 26-01 37.0 16.2 66.9 16.6 

14 02-08 37.2 21.3 78.3 26.6 

Apr.-
15 09-15 38.6 22.9 73.3 25.3 
16 16-22 37.9 22.3 69.3 29.1 

2004 
17 23-29 40.1 23.4 68.3 18.3 
18 30-06 40.3 23.3 47.1 16.6 
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Table 2 : Physico-chemical properties of experimental plot 

Sr. 
Particulars 

Soil depth (em) 
No. 0-15 15-30 

(A) MECHANICAL COMPOSITION : 

Sand(%) ' I. 83.92 84.5 I 

2. Silt(%) '" 6.78 6.90 

3. Clay(%) 7.88 7.92 

4. Texture class Loamy sand 

(B) CHEMICAL PROPERTIES : 
. . 

I. pH (I :2.5 soil : water ratio) 7.60 7.8 

2. Electrical Conductivity 
(dsm-1)at 25°C , 

0.17 0.16 

(1:2.5 soil: water ratio) 
3. Organic carbon('!""') 0.19 0. I 7 

4. Available N (Kg ha-1
) 168.30 163.20 

5. Available P20 5 (Kg ha-') 49.35 51.20 

6. Avaible K20 (Kg ha-') 271.49 265.90 

~ - - ------ --
Method employ 

--

International Pipet tc 
Method (Piper. 19 5(, 

--- --. . -

-· 
Buckman's glass 
electrode pH mete r 
(Jackson, I 967) _ _ 
Electrical conducti 
meter (Jackson, I 9 67) 

-

Walkley and Bla (k ' : 
hol ' rapid titration Met 

(Jackson, 1967):.._ 
Alkaline 

--- 1 

Permanganate Me ttoG : 
(Jackson, 19~~)__ 
Olsen's Method 
(Jackson, 1967) 
Flame Photometer 
Method 
(Jackson, 1967) 

- . 
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3.4' CROPPING HISTORY OF THE EXPERIMENTAL PLOT : 

The cropping history in respect of the crops taken and fertilizers applied 

to ·the experimental plot during the three years preceding the present 

investigation is summarized in Table 3. 

3.5 EXPERIMENTAL DETAILS : 

The details of the experi;nent are given as under : 

3.5.1 Title 

Response of direct seeded and transplanted onion (Allium cepa L) · 

to ~ates of sowing in kharifseason under North Gujarat condition. 

3.5.2 Desi&n of experime"nt 

Total eight treatment combinations comprising of four dates of sowing 

and two methods of sowing were tested in a factorial randomized block design 

with four replications. 

Details of treatments : 

Dates of sowing : 

D1 = 18th August 

Dz = '28th August 

D3 = 

D4 = 17th September 

Methods of sowing : 

= Direct seeding (Broadcasting of seeds) 

= Transplanting of seedlings ( 40 days old) 

\ 



Table 3 : Cropping history of experimental plot 

Year Season Crop 
Fertilizers (Kg ha-') applied 

N P205 K20 

Kharif Green gram 20 40 0 
' 

2001-2002 Rabi Wheat 120 60 0 

Summer Fallow - - -

Kharif Cluster bean 20 40 0 
. -

2002-2003 Rabi Wheat 120 60 0 

Summer Fallow - - -

2003-2004 Kharif 
Onion present 

100 50 50 
investigation 
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Treatment combinations : 

Treatment Treatment 
Date of sowing Method of sowing 

number combination 
--

I D,s, 18'11 August Direct seeding 

2 D,s2 18111 August Transplanting 

' D2SI 281
h August Direct seeding ~ 

4 D2S2 28 111 August Transplanting 

5 D3S1 7'11 September Direct seeding 

6 D3S2 .· 71
h September Transplanting 

7 D4S1 !7'11 September Direct s~eding 

8 D4S2. 171
h September Transplanting 

3.5.2 Details of layout 

The experiment was laid out in a factorial randomized block design as 

per layout shown in Fig. 2. 

Crop 

Variety 

Number of replications 

Total number of treatment combinations 

Total number of plots 

Plot size 

Spacing 

Gross 

Net 

Direct seeding 

Transplanting 

Onion · 

Agri-found Dark Red 

4 

8 

32 

3.0 m x 1.5 m 

2.4 m x 1.2 m 

Broadcasting 

15 em x!O em 

r .­, / ·- ...... 
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Fig. 2 : Lay out of the experiment 





Total number of rows in transplanting . (a) 

(b) 

Seed rate 

3-6 CHOICE OF ONION CULTIVAR: 

Gross : 10 

Net 8 

Materials and Methods 

I 0 kg ha- 1 for direct seeding 

The onion cultivar Agri-found Dark Red was used as a test crop in the 

present study. Agri-found Dark Red cultivar developed by Associated 

Agricultural Development Foundation {AADF) has been releasGd by 
' 

Government of India for cultivation in all -the kharif onion growing areas of the 

country (Bhonde eta!., 1991 ). 

3.7 CULTURAL OPERATIONS: 

The schedule of various cultural operations carried out m the 

experimental field during crop season is presented in Table 4. 

3.7.1 Preparatory cultivation 

The fallow field was cultivated in both the directions by tractor drawn 

cultivator and the residues of weeds were collected and finally planking was 

done. Then, the field was laid out as per plan of the layout (Fig. 2) and beds 

were prepared. 

The sequence of field operations carried out during investigation period 

is given in Table 4. ·, 

3. 7.2 Raising of seedlings 

Raised beds of 3.0 m x 1.0 m with 15 em height were prepared 

separately for raising the seediings in the month of August and September 

2003. Ten-kilograms well rotten farmyard manure and 0.1 kg Diammonium 



Table 4 : Calendar of cultural' operations carried out during the course or im ;:st!gntin_: 

Sr. 
No 

IAI 
I. 
I. 
2. 
3. 
4. 
5. 
6. 
II. 
7. 
8. 
9. 
10. 

1 I. 

IBI 
12. 

ICI 
13. 
14. 

15' 

16. 

---
Field operations Dates of operation 

D, D, D, D, --
PRE-SOWINGrfRANSPLANTING OPERATIONS: 
Nursery Management: 
Tractor cultivation and planking 15/8/03 
Raised bed preparation 18/8/03 
Nursery sowing 18/8/03 
Application of fertilizers 18/8/03 
Hand weeding - 7/9/03 
Irrigation 
Field operations : 
Cultivation with tractor 15/8/03 
Removal of stubbles 16/8/03 
Planking with bullock 16/8/03 
Field layout, opening of furrows and 

17/8/03 
channels 
ApJ lication of fertilizers Full dose of P2 0 and K 20 
(a) Direct seeding 18/8/03 
(b) Transplanting of seedlings 27/9/03 
SOWINGrfRANSPLANTING : 
(a) Direct s.eeding of onion seeds 

in plot (broadcasting) 
18/8/03 

(b) Transplanting of seedlings 
27/9/03 

( 40days old) 
POST SOWING OPERATIONS: 
Gap filling in transplanted crop I 4110103 I 
Weeding 
(a) Direct seeding : 

First 15/9/03 
Second 12/10/03 
Third 13/1 1/03 

(b) Transplanting : 
First 19/10/03 
Second 7/11/03 

Top dressing : 
(a) I Direct seeding : 

After25 DAS 13/9/03 
After45 DAS 3/10/03 
After60 DAS 18/10/03 

(a) Direct seeding : 
After 25 DA TP 22110/03 
After 45 DATP 12/11/03 
After60 DAS 27/11/03 

Plant protection : 
Spray ofEndosulphan !1iJ 0.07% 

First I 5110103 1 

Second I 20111103 I 
Spray ofBiitox@ 30 g/liter. 

First 1019103 I 
Second 15/10/03 

15/8/03 
28/8/03 
28/8/03 
28/8/03 
18/9/03 

--

15/9103--- - I' 
-
9t•; 

719.'03 
7/9'03 
7/9/03 

29/9!03 

-----
17 
17' 

•)( 'i 
W( 1 
) \' i 17 ( 

-- -- -- - .. 
II ,( 1 'c • --

As and when required 

15/8/03 
16/8/03 
16/8/03 

17/8/03 

28/8/03 
7/10/03 

28/8/03 

7/10/03 

15/10103 I 

25/9/03 
23/10/03 
24/11/03 

30/10/03 
12/11/03 

22/9/03 
12/10/03 
28/10/03 

2/11/03 
22/11/03 

7/12/03 

5110103 1 

20111/03 I 

t0/9/03 I 
15/10/03 

- --

15/S'Off= 15 
16/8!03 __1_6' 8'0. 

~;(I~ : 16/8!03 ~ 16' 

1718'03r~~~~: ; -~-, l 
I ----

719to3 .L 11 · !'0; I 
I Q 1 J7/J0'0J ~ :7 II 

--- ! 
' ' 

7/9~17'• 

17/10103 ~~-'' 

22/10'03 I 

20/1 0!03 
9/11/03 
6/12.03 

9/11/03 
28/11/03 

2/10/03 
22/10/03 

7/10/03 

12/11/03 
2/12/03 

17/12/03 

5110103 1 

20/11103 I 

20/9/03 
5/11/03 

5· ll 

- ---

4 II 
2~/11 

20.1 2 

;j"Jj I 

IQ) 1 

'03 

--
17, II 
"'d2 

"7Q31 
--1 

'03 
--I 

_J 

1?110 ·():)"' 
2fll ---
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Table 4 · Contd ... 
Sr. Field operations 
No D, I 
17. Direct seeding : 

I" 18/08/03 
2M 23/08/03 
3" 30/08/03 
4'" 06/09/03 
5" 13/09/03 
6"' 24/09/03 
7"' 30/09/03 
8" 07/10/03 
9'" 13/10/03 
101 19/10/03 
II"' 27/10/03 
lt 1 05/11/03 
13'" 13/11/03 
14'" 19/11/03 
15tn 22/11/03 
16"' 28/11/03 
17'" 05/12/03 

\ 
18'" 15/12/03 
19'" 25112/03 
20'" 04/01/04 
21" 14/01/04 
22"" 24/01/04 
23'" -

Transplanting : 
1" ' 27/09/03 
2"" - 01/10/03 
3'" 05/10/03 
4"' 10/10/03 
5"' 15/10/03 
6"' 20/10/03 
7tn 26/10/03 
8tn 01/11/03 
9"' 08/11/03 
lOtn 16/11/03 
11 tn 23/11/03 
12"' 28/11/03 
13tn 02112/03 
14'" 12/12/03 
15"' 22/12/03 
16'" 31/12/03 
17"' I 0/01/04 
18tn 19/01/04 
19"' 28/01/04 
20tn 12/02/04 
21" -

18. Harvesting: 
Direct seeding I 20m February I 
Transplanting of seedlings I 4"' March I 

Dates of operation 
D, I 

28/08/03 
02/09/03 
07/09/03 
12/09103 
24/09/03 
30/09103 
07/10/03 
13/10/03 
19/10/03 
27/10/03 
05/11/03 
13/11/03 
19/11/03 
26/11/03 
02/12/03 
09/-12/03 
20/12/03 
28/12/03 
07/01/04 
16/01/04 
25/01/04 
15/02/04 

-

07/10/03 
12/10/03 
17/10/03 
22/10/03 
28/10/03 
04/11/03 
10/11/03 
16/11/03 
22111/03 
28/11/03 
06/12/03 
16/12/03 
23/12/03 
30/12/03 
09/01/04 
18/01/04 
27/01/04 
06/02/04 
17/02/04 
24/02/04 

-

7"' March_! 
15'" March I 

D, 
-

·-
07 09 03 ----
12'09 01 --
17 09 03 
1~ 09 0; ·-30 o<J ·o; 
07 10'0.1 

. ·-
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-· 
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Materials and Methods 

phosphate was applied per raised bed by broadcasting. Five grams seeds were 

sown on 18111 August, 281
h August. 7'11 September and 171

h September 2003, ... 

respectively to raise the required number of seedlings for transplanting. The 

beds were covered with Bajra straw for a period of one week for better 

gennination. The seedbeds were carefully irrigated to ensure better gem1ination 

of seeds. Top dressing of 0. I kg urea per raised bed was perfom1ed after 20 

days of sowing. Necessary precautions were taken against pests and diseases. 

3.7.3 Fertilizer application "'. 

Shallow furrows were opened manually in each plot in dry condition to 

apply recommended dose of fertilizers (100-50-50 kg NPK ha-1
). The entire 

quantity of phosphorus and potash was applied as basal dose at the time of . 
sowing in form of Diammcinium phosphate and Muriate of potash, respectively 

whereas Nitrogen was top~dressed in ~hree equal splits at 25 DAS/DATP and 

45 DAS/DATP and 60DAS/DATP. 

3.7.4 Broadcasting of seeds and transplanting of seedlings 

The onion seeds were broadcasted on I 8th, ·28th August, 7th and I 7tl' 

September, 2003 in the re~pective beds, according to the recommended seed 

rate. Similarly, 40 days old healthy seedlings were used for transplanting on 

27th September, 7th, I 7th mid 27th October, 2003 in the respective beds. These 

were raised in sepa~_ate beds by broadcasting the seeds on 

18th, 28th August, 7thand I 7lh September, respectively. 

2 
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3.7.5 Post sowing operations 

At the time of second irrigation gap filling was done by transplanting of 

seedlings of the same age in the transplanting treatments. Three and two 

' common hand weedings were done in direct seeded and transplanted plots. 

respectively. The infestation of sucking pest was controlled by spraying th::: 

insecticide endosulphan 0.07 % @ 21ml/liter where as Alternaria blight was 

controlled by spraying the fungicide blitox@ 30g/10 liter. 

3. 7.6 Irrigation 

First irrigation W!lS applied carefully immediately after sowing. 

\ followed by second light irrigation at five days after the first irrigation for easy 

and uniform germination of seeds. Rests of the irrigations were given as and 

when required in direct seeded plots. 
; 

In case of transplante9 onion, first irrigation was applied at the time of 

transplanting, second irrigation was given just after gap filling at five days afler 

transplanting and remainin$ irrigations were applied as per crop need. 

3.7.7 Harvesting 

Harvesting was followed when the top shoots fall down over the ground 

and leaves became yellow' and dried. The crop reached the stage of maturity 

ranging from 3'd week of February to 2"d week of April 2004. After marking 

the net plot area, the ring lines were harvested first and then the net plot area. 

Onion bulbs from direct seeded plots were dug out on 20th February, 7tl1 March, 

15th March and 26th March 2004 and from transplanted plots the bulbs were dug 

out on 4th March, 19th March, 1st April and 15th April 2004. After digging the 
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bulbs from soil the dried leaves and bottom roots were removed ahd ha!!d 

rubbed for removing soil particles. 

3.8 OBSERVATIONS : 

Growth and yield attributing characters were recorded under field 

condition from each plot. Five plants were randomly selected and tagged in 

each of the experimental net plot for recording the individual plant 

observations. The following growth and yield attributing characters of plant 

". 
were studied during the course of investigation are presented in Table 5. 

3.9 PLANT POPULATION (Initial and at harvest): 

This was recorded after I 5 days of sowing/transplanting and be for~ 

harvesting of the crop froni the net plot of each treatment by putting the square 

of iron rods in all the plots randomly for direct seeding. 

Incase of transplanting plant population was counted manually from 

each net plot. 

3.10 GROWTH CHARACTERS : 

3.10.1 Plant height (em) · 

Length of longest upright leaf up to the tip was measured in em from 

ground level at 60 DAS/DATP and 90 DAS/DATP and at harvest in 

centimeters. Thus the height of each plant randomly selected from each 

treatment was recorded and mean values were worked out. 

3.10.2 Number ofleaves per plant 

The number of leaves were counted periodically and recorded from 

randomly selected five plants from each treatment at 60 DAS/DA TP and 

' ' 

2 



Table 5 : Morphological parameters; yield attributes and yield of onion and 
biochemical studies during the investigation 

Sr. 
Characters Sample size 

No. 

1. Initial plant population Netglot 

2. Plant height (em) Five plants 

3. Number of leaves per plant Five plants \ 

4. Neck thickness ( cni) Five plants 

5. Bolting per cent Net plot 

6. Jointed bulb per cent Net plot 

7. Final plant population Net plot 

8. Diameter of bulb (Gm) Five plants 

9. Weight of bulb (g) Five plants 

10. Yield of onion bulb (q ha-1
) Net plot 

11. Yield of onion straw (q ha"1
) Net plot 

12. Dry matter per cent Fivepjants 

13. Total soluble solids per cent Five plants 

14. Grades of bulb (gha-1
) Net plot 

. -

Time of rccordir Ig 
-- I ----- -

15 DAS/DATP 
-- I 

. ---::;: _ _J 

60 DAStDJ\ TP 
90 DAS/DATP 
At harvest 

-----. 
60 DAS/DATP 
90 DAS/DATP 
At harvest 

. 

60 DASIOATP 
90 DASIOATP 
At harvest 

At harve~t 

At harvest 
. . --

At harvest 
. . 

After harvest 
. 

After harvest 

After harvest 

After harvest 

After harvest 

After harvest 
. 

After harvest 
. 

!') 
i. 
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90 DAS/DATP and at harvest. The average number of leaves per plant from 

each plot was worked out ahd recorded separately for all the treatments. 

3.10.3 Neck thickness (em) 

The girth of randomly selected five plants was measured at 2.5 em 

height from ground level in the field with the help of Vernier calipers and the 

mean values were worked out for each treatment. 

3.10.4 Bolting per cent 

The plants, which got flowers at harvest, were counted from each net 

plot by visual observation and converted into percentage on the basis of plant 

population at harvest. 

3.10.5 Jointed bulb per cent 

The jointed bulbs at harvest were counted visually from each net plot 

and converted in to percentage on the basis of plant population at harvest. 

3.10.6 Maturity days 

The maturity days were recorded on the basis of appearance of bulb 

maturity and falling of leaves on the ground. The maturity days were calculated 

from the date of sowing/transplanting of seedlings to maturity date. The mean 

values were considered. Number of days required from the date of sowing to 

the date of physiological maturity (i.e., leaves turned yellow and started drying) 

was recorded as days to maturity for all the treatments. 

3G 



3.11 YIELD AND YIE~D ATTRIBUTES: 

3.11.1 Diameter of bulb (em) 

The bulbs of five 'plants under observation were remoYcd and then 

horizontal diameter was measured with the help of Vernier callipers, the mean 

diameter was then worked out and expressed in centimeter for each treatment. 

3.11.2 Weight of bulb (g/~ulb) 

After recording the ;total weight of five bulbs, the mea!1 weight of one 

bulb was worked out for each treatment and expressed in gram. 

3.11.3 Yield of onion bulb (q ha-1
) 

Onion bulbs were dug out from each net plot at proper maturity stage 

when most of the top leaves fall down and dried. The bulbs after digging \\"l:rc 

kept under the shade for one week then all the dried leaves and bottom roots 

were removed and onion bulbs were weighed separately for each net plot area. 

The weight of five observational bulbs was also added to the net plot yield. 

Finally on the basis of per net plot bulb yield (kg plor\ the bulb yield (q ha· 1
) 

was computed and recorde~ separately for each treatment. 

3.11.4 Yield of onion straw (q ha-1
) 

Onion bulbs were dug out from the soil at proper maturity stage \Yhen 

most of the top leaves fall 'down and dried. All the dried leaves were removed 

after one week of digging'the bulbs and weighed separately for each net plot 

· area. The weight of dried leaves of five observational plants was also added to 

the net plot yield. Finally on the basis of per net plot straw yield (kg plof\ th:: 

straw yield (q ha-1
) was computed and recorded separately for each treatment. 



Malerials and Af,•rhoo\ 

3.1J.s Dry matter per cent and Dry matter yield (q ha-1
) 

For estimating dry matter accumulation, the onion bulbs ,,·cre cut into 

small pieces; sun dried and then kept in oven at 60"C for drying till constant 

weight was obtained. The dry matter was calculated on the basis of final dl) 

weight and initial fresh weight and was expressed in percentage lor each 

treatment. Dry matter yield wa.s calculated by using the following cq uation : 

Per cent dry matter x bulb yield (q ha- 1
) 

Dry matter yield (q ha- 1
) = 

100 

3.11.6 Bulb grades (per cent) as per diameter 

A ftc~ measuring diameter of bulb, the onion bul~s were categorized in 

three grades i.e. 

(a) Greater than 5.5 em A grade 

(b) 4.5 to 5.5 em. B grade 

(c) Less than 4.5 em C grade 

3.12 BIO-CHEMICAL STUDIES : 

3.12.1 Total soluble solids (per cent) 

For the estimation of total soluble solids, five onion bulbs from each 

treatment were cut in to small pieces and mixed thoroughly to make 

homogeneous extract. Five readings were recorded with the help of pocket 

hand refractometer. The mean total soluble solids in percentage was worked 

out and recorded for each treatment. 

,. 
'. 
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3.13 STATISTICAL ANALYSIS: 

The statistical analysis of the data for different characters was carried 

out as per the procedure given by Panse and Sukhatme ( 1967) on computer 

according to design of the experiment. 

Summary tables for treatment effects are prepared and presented \\'ith 

standard error of mean (S.Em.) at five per cent level of probability where the 

treatment effects were foun'd significant. 

3.14 ECONOMICS : 

The gross realizatior; in terms of rupees per hectare was worked out for 

·each treatment on the basi~ of the onion bulb yield and prevailing market price 

of onion bulb. The cost of cultivation of the crop for each treatment was 

worked out taking into consideration the cost of all inputs and operations, from 

preparatory tillage to harvesting. The net realization was worked out by 

deducting the total cost Of cultivation from the gross realization for each 

treatment and recorded in:rupees per hectare. The cost benefit ratio (C.B.R.) 

was calculated on the basis-of the formula given below : 

Total Realization (Rs.) 
Cost Benefit Ratio = 

Total Expenditure (Rs.) 





IV. EXPERIMENTAL RESULTS 

Results of the field experiment entitled "Response Of direct seeded and 

transplanted onion (Allium cepa L.) to dates of sowing in kharif season under 

North Gujarat condition" are presented in this chapter. The data pertaining to 

the growth parameters, yield attributes. yield and quality characters were 

subjected to statistical analysis for the test of significance of the results. The 

analysis of variance for treatment evaluation has been given in the appendices 

from I to V along with the level of significance. Data on all main effects and 

only significant interactions are presented in the succeeding .paragraphs 
\ 

wherever necessary the results have also been depicted graphically. 

4.1 PLANT POPULATION: 

The data on initial and final plant population are presented in Table 6. 

The analysis of variance is furnished in Appendix-!. 

Effect of dates of sowing 

The data presented in Table 6 revealed that the initial as well as final 

plant population was not significantly influenced due to different dates of 

sowing, indicating uniform plant population in all the dates of sowing, without 

any adverse effect of the treatments. 

Effect of methods of sowing 

The initial and final plant population was significantly influenced due to 

methods of sowing as ·evident from Table 6. Significantly higher plant 
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Table 6 : Initial and final. plant population of onion as influenced by dates 
and methods of sowing 

Plant population (plants ha- 1
) 

~l 

I Treatment 
Initial Final 

~-l 

(!5 DASIDATP) (At harvest) i 
' ' 

Dates of sowing (D) : I . I 
' ~1 

D1 : !8th August 698785 689670 
I 

~~ 

D2 : 28th August 703125 690972 I 
I 

D3 : 7th September 701822 692274 
-j 

·•· 

' 
--i 

S9o9n D4 : 1 th September 682291 I 

---i 
' I 

S.Em.± 7706 6831 I 

i 
I 

C.D. at5% NS NS 
-

Methods of sowing (S) : : 

S 1 : Direct seeding 73lll9 721571 
·-

S2: Transplanting 666233 656033 I 
----i 

' 
S.Em.± 4955 4830 ! 

' 
C.D.at5% 14574 14208 

I 

I 

C.V.% 2.84 2.81 
I 

--i 
' ' 

Interaction : ' i 
--, 

.(D X S) NS NS I 
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population was observed with treatment S1 (direct seeding) as compared to 

s2 (transplanting). 

Effect of interaction 

The interaction efft;ct of dates and methods of sowing was not found 

significant on initial and final plant population. 

4. 2 GROWTH CHARACTERS : 

4.2.1 Plant height 

The data on the effect of dates and"' methods of sowing on plant height 

recorded at 60 DAS/DATP, 90 DAS/DATP and at harvest arc presented in 

Table 7 and graphically depicted in Fig.3. The analysis of variance is furnished 

in Appendix-I. 

Effect of dates of sowing 

Data presented in! Table 7 indicated that the plant height was 

significantly influenced due to dates of sowing. Treatment 0 1 (18th Aug.) 

remaining at par with 0 2 (28th Aug.) recorded significantly higher plant height 

as compared to treatment D3 (7th Sept.) and 0 4 (17th Sept.) at 60 DAS/DATP. 

Treatment 0 4 (17th Sept.) measured significantly lower plant height than 

treatment 0 2 (28th Aug.) but it remained at par with treatment 0 3 (th Sept.) at 

60 DAS/DATP (Fig. 3). At 90 DAS /DATP, treatment 0 1 (18th Aug.) recorded 

significantly the highest plant height but treatment D2 (28tl' Aug.) and D3 

(7th Sept.) exerted statistically equal effect on plant height. Treatment 0 2 

(28th Aug.) and 0 3 (7th Sept.) p;oduced significantly taller plants than that of 

treatment 0 4 (17th Sept.) at 90 DAS/DATP. Treatment 0 1 (18th Aug.) recorded 

3( 
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Table 7 : Plant height of onion as influenced by dates and methods of sowing 

Plant height (em) 
Treatment -

60DAS/DATP 90 DAS/DATP At harvest 

Dates of sowing (D): -

D1 : 18th August 29.5 66.4 58.7 

D2 : 28th August.-· 27.9 61.0 51.9 

D3 : 7th September 24.4 59.5 50.3 

D4 : 17th September 23.7 55.3 46.1 
. 

S.Em.± 0.8 1.3 0.2 
--

C.D. at 5% 2.3 3.9 0.6 

Methods of sowing (S) : .: 

S 1 : Direct seeding 23.8 58.1 49.0 

; 
S2 : Transplanting 29.0 63.1 54.5 

S.Em.± 0.6 1.0 0.2 

C.D. at5% 1.6 2.8 0.4 

C.V.% 8.3 6.1 7.4 

Interaction : 

(D X S) NS NS NS 
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significantly higher plant height as compared to rest of the sowing dates at 

harvest. Treatment 0 2 (281
h Aug.). 0 3 (ih Sept.) and 0 4(1 ih Sept.) differed 

significantly from each other and exerted their effect on plant height in 

decreasing order. 

Effect of methods of sowing 

The data on plant height as influenced by methods of sowing at di ffcrcnt 

stages are presented in Table 7. Treatment S2 (transplanting) recorded 

significantly higher plant height as compared to treatment S1 (direct seeding") at 

60 OAS/ OATP, 90 OAS/ OATP and at harvest as evident from Fig. 3. 

Effect of interaction 

The interaction effect of dates and methods of sowing with respect to 

plant height at 60 OAS/ OATP, 90 OAS/DATP and at harvest was not found 

significant. 

4.2.2 Number of leaves per plant 

The data pertaining to number of leaves per plant at 60 OAS/ DATP, 

90 OAS/DATP and at harvest as affected by different dates and methods of 

sowing are presented in Table 8 and graphically depicted in Fig. 4. The 

analysis of variance is given in Appendix-!. 

Effect of dates of sowing 

The results revealed that the differences in number of leaves per plant at 

different growth stages were significantly influenced by dates of sowing. 

Treatment 0 1 (18th Aug.) recorded significantly the highest nu~ber of leaves 

per plant at 60 OAS/DATP and at harvest (Fig. 4). The second best treatment 



Table 8 : Number of leaves per plant of onion as influenced by dates and 
methods of sowing 

,-
Number of leaves per plant 

Treatment 
60DAS/DATP 90 DAS/DATP At harvest 

Dates of sowing (D) : 

D1 : 1·.8111 August 5.9 8.6 6.2 

D2 : 28tl' Augu_st 5.4 7.9 5.5 

D3 : 7th September 5ol ·•· 7.2 5.0 

D4 : 17th September 408 70\ 4.8 

\ 

S.Emo± 0~1 002 002 
; 

CoD. at5% 0.4 006 0.6 
0 

0 
Methods of sowing (S) : . 

S 1 : Direct seeding 5o0 7.4 5.0 

82: Transplanting 507 800 507 

S.Emo± 0.1 006 001 

CoDo at 5% Oo3 0.4 0.4 

CoVo% 7.4 7o4 I 001 

Interaction : ; 

(D X S) NS NS NS 

-

--

--o 

' 
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E<perimema/ Results 

D2 (28th Aug.) registered significantly higher number of leaves per plant than 

that of treatment D4( 17°' Sept.) but it remained at par with D3 (th Sept.) at 

60 DAS/DA TP and at harvest. At 90 DAS/DATP, treatment D2 (28th Aug.) 

recorded significantly higher number of leaves per plant as compared to 

treatment D3 (7°' Sept.) and D4 (17th Sept.) but the latter two did not differ 

significantly from each other. 

Effect of methods of sowing 

' "' The data on number of leaves per plant at 60 DAS/DATP, 

90 DAS/DATP and at harvest as influenced by methods of sowing are 

presented in Table 8. The results indicated that treatment S2 (transplanting) 

recorded significantly higher number of leaves per plant as compared to 

treatment S1 (direct seed.ing) at 60 DAS/DATP, 90 DAS/DATP and at 

harvest (Fig. 4). 

Effect of interaction 

The interaction effect of different dates and methods of sowing on 

number of leaves per plant at 60 DAS/DATP, 90 DAS/DATP and at harvest 

' 
were not found significant.. 

4.2.3 Neck thickness 

Data pertaining to neck thickness at 60 DASIDATP, 90 DAS/DATP and 

at harvest as influenced by 'different dates and methods of sowing are furnished 

in Table 9 and also graphically depicted in Fig.5. The analysis of variance is 

given in Appendix-!. 
•• 

tJG 



£tperimenla/ Results 

Effect of dates of sowing 
.1 4i 
' 

The data presented in Table 9 indicated that the differences in neck 

thickness were significantly influenced by the dates of sowing. Treatment D 1 

(181h Aug.) remaining at p(lr with D2 (28th Aug.) produced significantly higher 

neck thickness than that of treatment D3 (7th Sept.) and D4(!7th Sept.) at 60 

DAS/DATP and 90 DAS/DATP. Significantly the highest neck thickness was 

recorded with treatment D1 (18th Aug.) at harvest. Treatment D2 (28th Aug.). 

D3 (1ih Sept.) and D4 (17th Sept.) differed significantly from each other and 

exerted their effects in descending order on neck thickness at harvest (Fig.5). 

Effect of methods of sowing 

The data on neck thickness as influenced by methods of sowing are 

presented in Table 9. Treatment S2 (transplanting) recorded significantly higher 

neck thickness as compared to treatment S1 (direct seeding) at 60 DAS/DATP, 

90 DAS/DATP and at harv~st (Fig. 5). 

Effect of interaction 

The interaction effect of dates and methods of' sowing was not found 

significant on neck thickness at 60 DAS/DATP, 90 DAS/DATP and at harvest. 

4.2.4 Bolting per cent 

The data regarding effect of dates and methods of sowing on bolting 

per cent of onion are presented in Table 10 and also graphically depicted in 

Fig.6. The analysis of variance is given in Appendix-II. 

\ 
·. 



Table 9 : Neck thickness of onion plant as influenced by dates and methods 
of sowing 

Treatment Neck thickness (em) 

60 DAS/DATP 90 DAS/DATP At harvest 

Dates of sowing (D) : 

0 1 : 18th August 0.71 1.23 0.70 
-

0 2 : 28th August 0.66 1.17 0.61 

0 3 : 7th September 0.65 1.08 0.53 

0 4 : 17th September 0.62 0.98 0.46 

S.Em.± 0.02 0.03 0.02 

C.D. at-5% 0.05 0.08 0.05 

r 

Methods of sowing (S) : 

S1 : Direct seeding 0.56 1.05 0.51 

Sz : Transplanting 0.76 1.18 0.64 

S.Em.± 0.02 0.02 0.02 

C.D.at5% 0.04 0.06 0.04 

C.V.% 6.40 6.59 7.17 

Interaction : 

(D X S) NS NS NS 
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Experimental Results 

Effect of dates of sowing 
{ 

The data presented in Table I 0 revealed that the differences in bolting 

per cent were significantly influenced due to different dates of sowing. 

Significantly the highest bolting per cent (41.2) was noticed in treatment 

D4 (I 7°' Sept.) as evident from Fig.6. The treatment D3 (i" Sept.) remaining 

at par with treatment D2 (28lh Aug.) recorded significantly higher bolting 

per cent (29.0) than treatment D1 (18°' Aug.). Treatment D1 (18lh Aug.) 

remained statistically at par with D2 (28°' Aug.) in terms of bolting 

per cent. 

Effect of methods of sowing \ 
The data presented in Table 10 indicated that methods of sowing did not 

exert significant effect on bolting per cent of onion. 

Effect of interaction 

The interaction effect of dates and methods of sowing on bolting 

per cent was not found significant. 

4.2.5 Jointed bulb per cent 

Data regarding the effect of dates and methods of sowing on jointed 

bulb per cent are presented in Table 10 and graphically depicted in Fig. 6. The 

analysis of variance is furnished in Appendix-H. 

Effect of dates of sowing 

An appraisal of data presented in Table 10 revealed that the effect of 

different dates of sowing on jointed bulb per cent was not found significant 

(Fig. 6). 



Table 10 : Bolting per cent, jointed bulb per cent ·and days to maturity of 
onion as influenced by .dates and methods of sowing 

Treatment Bolting Jointed bulb Days to 
per cent per cent maturity 

Dates of sowing (D): . 
-

D1 : 18th August 22.8 4.1 173 

0 2 : 28th August 
: 

26.8 4.5 179 
. 

. _j 

0 3 : 7th September 29.0 4.6 180 
--

0 4 : 17th Septeml~er 41.2 5.4 182 

S.Em.± 2.0 0.3 1.6 

C.D. at5% 5.9 NS 4.6 

. . I Methods of sowing (S) : 
I 

S 1 : Direct seeding 30.5 5.6 190 I 
I 

S2 : Transplanting 29.3 3.7 166 ! 
' 

' 
S.Em. ± 1.4 0.2 1.1 

' -
' ' C.D. at5% NS 0.7 3.3 

' 
C.V.% 18.6 20.5 2.5 i 

Interaction : 
' 

(D X S) NS NS NS 
-
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Experimental Results 

45 
Effect of methods of sowing 

An examination of data given in Table l 0 indicated that the differences 

in jointed bulb per cent were significantly influenced by methods of sowing. 

Significantly higher jointed bulb per cent (5.6) were recorded with treatment S1 

(direct seeding) than that of treatment s2 (transplanting) as illustrated 

in Fig. 6. 

Effect of interaction 

The interaction effect of dates and inethods of sowing on jointed bulb' 

per cent of onion was not found significant. 

4.2.6 Days to maturity 

The data regarding the effect of dates and methods of sowing on days to 

-
maturity are presented in Table 10 and graphically depicted in Fig. 7. The 

analysis 9fvariance is furnished in Appendix-H. 

Effect of dates of sowing 

Perusal of data presented in Table I 0 indicated that days to maturity 

were significantly influenced due to dates of sowing. Treatment 0 1 (18th Aug.) 

required minimum number of days (173) for maturity while treatment 0 4 

(17th Sept.) required maximum number of days (182) for maturity of onion. The 

treatment 0 2 (28th Aug.), 0 3 (7th Sept.) and 0 4 (17th Sept.) did not differ 

significantly from each other in respect of days to maturity. Treatment 0 1 

(18th Aug.) took significantly the lowest number of days for maturity of 

onion (Fig. 7). 



Experime111al Results 

Effect of methods of sowing 

It is evident from Table I 0 and Fig. 7 that treatment S1 (direct seeding) 

required significantly more number of days (190) to maturity than S2 i.e .. 

transplanting ( 166 days). 

Effect of interaction 

The interaction effect of dates and methods of sowing on days to 

maturity was not found significant. 

4.3 YIELD AND YIELD ATTRIBUTES: 
~· 

4.3.1 Diameter of bulb (em) 

Data regarding the effect of dates and methods of sowing on diameter or 

onion bulb are furnished in Table 11 and graphically projected in Fig. 8. The 

analysis of variance is given in Appendix-III. 

Effect of dates of sowing 

Perusal of data presented m Table 11 revealed that treatment D1 

(18th Aug.) remaining at par with D2 (28th Aug.) recorded significantly higher 

bulb diameter as compared to. treatment D3 (7th Sept.) and D4 (17'h Sept.). 

Significantly the lowest diameter of bulb was registered with treatment D4 

(17th Sept.). Treatment D3 (7th Sept.) re1~ained at par with treatment 0 2 

(28th Aug.). The increase in diameter of bulb noted under treatment D1 

(18°' Aug.) was 7.64, 15.83 and 29.89 per cent than tre~~tment 0 2 (28th Aug.), 

D3 (7th Sept.) and D4 (17th Sept.) respectively (Fig.8). 



Table II : Diameter and weight of bulb at harvest as influenced by dates and 
methods of sowing 

Treatment Diameter of Weight of bulb 

bulb (em) per plant (g) 

Dates of sowing (D) : 

D1 : 18th August 5.78 
. 

76.2 

D2 : 281
h August 5.37 69.4 

D3 : 7th September 4.99 
. 

65.7 

D4 : 17th September 
\ 

4.45 61.4 

S.Em.± ; 0.15 2.2 

C.D.at5% ; 0.44 6.3 

-
Methods of sowing (S) : 

S 1 : Direct seeding 4.65 57.5 

S2 : Transplanting 5.64 78.6 

S.Em.± 0.11 1.5 

C.D. at 5% 0.31 4.5 

C.V.% 8.07 9.0 
' 

Interaction : 
: 

(DxS) NS NS 
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Experimental Rcsu 'ts 
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Effect of methods of sowi~g 

The results summarized in Table II revealed that the diameter of bulb 

was significantly influenced by methods of sowing. Significantly greater 

diameter of bulb (5.64 em) was recorded .with treatment S2 (transplanting) tha:1 

that ofS1 (direct seeding) with 4.65 em (Fig. 8). 

Effect of interaction 

The interaction effect of dates al1d methods of sowing was not found 

significant on diameter of onion bulb. 

4.3.2 Weight of bulb per plant (g) 

The data pertaining to average weight of onion bulb (g) as influenced by 

different dates and methods of sowing are given in Table 11 and graphically . 
depicted in Fig. 8. The analysis of variance is given in Appendix-III. 

Effect of dates of sowing 

The data presented in Table II indicated that the effect of different dates 

of sowing on weight of. onion bulb was found significant. Treatment D1 

(18th Aug.) recorded significantly the highest weight of bulb (76.2 g). 

Treatment D2 (28th Aug.) remained at par with treatment D3 (7th Sept.) but it 

produced more weight of bulb (65.7 g) than treatment D4(17th Sept.) i.e., 

61.4 g. The increase in weight of bulb noted under treatment D1 (18th Aug.) 

was to the tune of9.8, 16.0 and 24.1 per cent over treatment D2 (28th Aug.), D3 . 
(7th Sept.) and D4 (17th Sept.) respectively (Fig. 8). 



£tperimental Re.w:t_; 
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Effect of methods of sowing 

The data on weight of onion bulb at harvest as influenced by methods of 

sowing are summarized in Table 11. Treatment S2 (transplanting) recorded 

significantly higber bulb weight (78.6 g) as compared to direct seeding (57 .5 g) 

as illustrated in Fig. 8. 

Effect of interaction 

The inte"raction effect of dates and methods of sowing on weight of 

onion bulb was not founp significant. 

4.3.3 Yield of onion bulb ( q ha "1
) 

The mean data on bulb yield as affected by different dat~s and method,; 
\ 

of sowing are presented in Table 12 and graphically illustrated in Fig. 9. The 

analysis of variance is given in Appendix-III. 

Effect of dates of sowing 

Data in Table 12 indicated that the bulb yield of onion was significantly 

influenced by different dates pf sowing. All the four dates expressed individual 

effect on bulb yield. Treatment D1 (18th Aug.) recorded significantly the 

highest bulb yield (303.3 q ha"1
) where as treatment D4 (17th Sept.) produced 

significantly the lowest bulb yield (240.6 q ha"1
). In term of yield the behaviour 

of treatments was D1 (18th Aug.)> D2 (28th Aug.)> D3 (7th Sept.) >D4 (17th Sept.) 

as projected in Fig. 9. 

Effect of methods of sowing 

The data presented in Table 12 revealed that the methods of sowing 

significantly influenced the bulb yield of onion. Significantly higher yield of 
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Table 12 : Bulb, straw and total yield of onion as int1uenced by dates and 
methods of sowing 

--
Treatment Yield of bulb Yield of straw Total vielJ 

(q ha- 1
) (q ha" 1

) (q h~-1) 
' 

Dates of sowing (D): 
~ 

D1 : 18tl' August 303.3 49.3 352_6 : 
' 

-1 

D2 : 28th August 290.3 46.2 336.5 I 
I . __j 
I 

D3 : 7th September 278.7 42.8 32L4 I 
~ 

' ' 
D4 : 17th September 240.6 29.8 270.4 I 

! 
--' 

S.Em.± 3.6 1.2 4.5 

C.D. at 5% 10.4 3.4 13.2 

Methods of sowing (S) : . I 
sl: Direct seeding 268.1 40.1 308.1 l 

~ 
S2 : Transplanting _., 288.4 44.0 332.4 I 

S.Em.± 2.5 0.9 3.2 

C.D. at5% 7.3 2.4 9.3 I 
I 

I 

C.V.% 3.6 7.8 -1-.0 
\ 

1 

' Interaction : \ 

I 

(D X S) NS NS ~s 
__j 
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Experimental Results 

J 
288.4 q ha"1 'was recorded with S2 (transplanting) than S 1 i.e., direct seeding 

(268.1 q ha-1
). 

Effect of interaction 

The interaction effect of dates and methods of sowing was not found 

significant on bulb yield of onion. 

4.3.4 Straw yield (q ha"1
) 

Data on the effect of different dates and methods of sowing on straw 

yield of onion are presented in Table 12 and depicted graphically in Fig. 9. 

Analysis of variance is giv~n in Appendix-III. 

Effect of dates of so\\ing 

Data presented in Table 12 indicated that treatment D1 (181
h Aug.) 

remaining at par with treatment D2 (281
h Aug.) produced significantly higher 

straw yield (49.3 q ha-1
). as comp!lred to treatment_ D3 (7th Sept.) and D4 

(17th Sept.). Treatment D4 recorded significantly the lowest yield of29.8 q ha-1
. 

Treatment D2 (28th Aug.) remained at par with D3 (7th Sept.) in respect of straw 

yield.(Fig. 9). 

Effect of methods of sowing 

The data on straw yi~ld of onion as influenced by methods of sowing are 

given in Table 12. Treatment S2 (transplanting) recorded significantly higher 

straw yield (44.0 q ha"1
) as "compared to S1 (direct seeding) bearing the value of 

40.1 q ha·• (Fig. 9). 
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J. 
Effect of interaction 

52 

The interaction effect of dates and methods of sowing on straw yield of 

' onion was not found significant. 

4.3.5 Total yield ( q ha"1
) 

The data pertaining to total yield of onion as influenced by dates and 

methods of sowing are given in Table I 2, The analysis of variance is furnished 

in Appendix-III. 

Effect of dates of sowing . 

The data presented in Table 12 revealed that the different dates o( 

sowing significantly\influenced the total yield of onion. Treatment D1 

(18th Aug.) recorded significantly the highest total yield of onion (352.6 q ha" 1
) 

while the lowest yield of 270.4 q ha"1 with D4 (17th Sept.). All the four dates 

expressed individual but significant ~ffect on total yiel_d remaining in the order 

of D1 (18th Aug.)> D2 (28~ Aug.)> D3 (7th Sept.)> D4 (I 7th Sept.). 

Effect of methods of sowiilg 

The data summarized in Table 12 indicated that the methods of sowing 

influenced the total yield of onion. Treatment S2 (transplanting) produced 

significantly higher total yield (322.4 q ha"1
) than treatment sl (direct seeding) 

bearing the value of 308.1 q ha-1
• 

Effect of interaction 

The interaction effect of dates and methods of sowing on total yield was 

not found significant. 
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4.3.6 Dry matter per cent 

The data regarding the effect of dates and methods of SO\\ ing on dr 

matter per cent at harvest are presented in Table 13. 1 he analysis ofvananc 1 

given in Appendix-Ill. 

Effect of dates of sowing 

The data presented in Table 13 indicated that the effect of different date 

of sowing on dry matter per· cent at harvest was found significant. Significant!) 

the highest dry matter per cent ( 15.9) was recorded with treatment D1 

(18th Aug.). Treatment D2 (28th Aug.) contained significantly lower dry matter 

(14.4) than treatment D1 (18th Aug.) but higher than treatment D3 (th Sept.) qnd 

D4 (17th Sept.). Treatment D3 (?'h Sept.) and D4 (171
h Sept.) did not differ 

significantly from each other. 

Effect of methods of sowing 

The data presented in Table 13 indicated that the effect of methods of 

sowing on dry matter per cent at harvest was not found significant. 

Effect of interaction 

The interaction effect of dates and methods of sowing on dry matter 

per cent of onion was not found significant. 

4.3.7 Dry matter yield (q ba"1
) 

The data regarding the influence of different dates and methods of 

sowing on dry matter yieJd of onion (q ha"1) are summarized in Table 13 

Analysis of variance is presented in Appendix -III. 

) ) 
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Table 13 : Dry matter per .cent and dry matter yield of onion as influenced by 
dates and methods of sowing 

Treatment Dry matter Dry matter yield 
(%) (q ha-1

) 

Dates of sowing (D) : 

D1 : 181
" August 15.9 48.4 

D2 : 28th August 14.4 41.8 

D3 : i" September 13.3 37.2 

D4 : 1 i" September 13.2 31.7 

S.Em.± 0.4 
\ 

1.2 
·' 
: 

C.D. at5% LO 3.6 

Methods of sowing (S) : · 

S 1 : Direct seeding 13.9 37.2 

S2 : Transplanting 14.5 42.2 

S.Em.± 0.3 0.9 

C.D. at5% NS 2.6 

C.V.% 6.9 8.7 

Interaction : 
' ! ' 

(D X S) NS NS 
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E"rperimental Results 

Effect of dates of sowing 

Perusal of data presented in Table 13 indicated that the treatment 0 1 

(18th Aug.) produced significantly the highest dry matter yield of 48.4 q ha· 1
• 

All the four dates behaved differently from each other remaining in the order of 

0 1 (181h Aug.)> 0 2 (281h Aug.)> 0 3 (7°' Sept.)> 0 4 (l7'h Sept.). Signif"icnntly 

I . 
the lowest dry matter yield of 3 I. 7 q ha· was produced by treatment 04 

(27°' Sept.). 

Effect of methods of sowing 

An appraisal of data given in Table 13 indicated that the effect of 

methods of sowing on dry matter yield of onion was found significant. 

Significantly higher dry. matter yield was recorded with treatment S2 

(transplanting) as compared to S1 (direct seeding). Treatment S2 (transplanting) 

produced 13.4 per cent higher dry matter yield than S1 (direct seeding). 

Effect of interaction 

The interaction effect of dates and methods of sowing on dry matter 

yield was not found signifie;;ant. 

4.3.8 Grade of onion bnlb ( q ha-t) 

The data pertaining to bulb grades per cent as affected by dates and 

methods of sowing are furnished in Table 14. The analysis of variance is given 

in Appendix-III. 

Effect of dates of sowing · 

The dates ofsowing:had significant effect on bulb grades. 



Table 14 : Yield of different grades of onion bulb as influenced by dates and 
methods of sowing 

' 

Yield of bulb grade 
Treatment 

; Grade A Grade B Grade C 

')l -'-

(> 5.5 em) (4.5-5.5 em) (< 4.5 em) 
-

Dates of sowing (D) : 
--

D 1 : 18th August 
83.9 192.1·. 34.0 

(27.65) (63.3) ( 11.2) ,.-
84.2 200.0 24.9 

D2 : 28°' August 
(29.0) (68.9) (8.57) 

-

D3 : 7th September 
72.5 180.6 26.5 

(26.0) (64.6) (9.50) 

D4 : 17th September 
48.7 158.0 25.5 

(20.2) (65.7) (1 0.6) . . 

S.Em.± 
I 

4.1 6.8 1.9 

C.D. at5% 12.1 19.8 5.0 

Methods of sowing (~) : 
-

S 1 : Direct seeding 
64.9 174.2 32.6 

(24.20) (65.0) (12.0) 

S2 : Transplanting 
79.9 191.0 22.8 

(27.7) (66.0) (7.9) 

S.Em.± 2.9 4.8 1.2 

C.D. at 5% 8.5 14.4 3.5 

C.V.% 16.1 10.5 17.2 ' 
I 
' 

Interaction : ' ' 
i 

(DxS) NS NS NS i 

Figures m parenthesis refer: to per cent of bulb grade. 



Experimenral Resu/rs 

J 
A Gtade onion bulb yield ( > 5.5 em diameter) 

Among different dates D 1 (18tl' Aug.), D2 (28 111 Aug.) and 0 3 (7'11 Scpt.1 

remained at par in tenns of production of A grade bulbs. The last date or 

sowing 0 4 (17'11 Sept.) produced significantly the lowest yield of A grade bulbs. 

B grade onion bulb (4.5 em to 5.5 em diameter) 

Data presented in Table !4 indicated that the treatment 0 1 ( 18'" Aug.). 

D2 (28 111 Aug.) and D3 (7
1
h Sept.) did not differ significantly from each other in 

tenns of production of B grade bulbs. Last date of sowing o. ( 17 111 Sept.) 

produced significantly the lowest yield ofB grade bulbs. 

C grade onio~ bulb ( < 4.5 em diameter) 

Data presented in Table 14 indicated that first date of sowing 0, 

(18tl' Aug.) produced significantly the highest yield of C grade bulbs. The latter 

dates D2 (28th Aug.), D3 C7.'h Sept.) and D4 _(17th Sept.) remained at par in 

respect of producing C grade bulbs. 

Effect of methods of sowing 

The data presented in Table 14 indicated significant effect of methods o[ 

sowing on grades of bulbs. 

A Grade onion bulb ( > 5.5 em diameter) 

Significantly higher yield of A grade bulbs was found under treatment 

Sz (transplanting) than S 1 (direct seeding). 



Etperimental Results 

B grade onion bulb (4.5 em to 5.5 em diameter) 

Data presented in Table 14 indicated that treatment S2 (transplanting) 

produced significantly higher yield of B grade bulbs than treatment S 1 

(direct seeding). 

C grade onion bulb ( < 4.5 em diameter) 

Data presented in Table 14 revealed that significantly higher yield of C 

grade bulbs was obse!"Ved in treatment S1 (direct seeding) than S2 

(transplanting). 

Effect of interaction 

The interaction was not found significant incase of A grade, B grade and 

C grade bulbs. 

4.4 BIOCHEMICAL STUDIES : 

4.~.1 Total Solubl~ Solid~ (per cent) 

The data pertaining to per cent total soluble solids as influenced by dates 

and methods of sowing are furnished in Table 15. The analysis of variance is 

given in Appendix-III. 

Effect of dates of sowing : 

Perusal of data presented in Table 15 indicated that the dates of sowing 

did not exert significant effect on total soluble solids per cent. 

Effect of methods of sowing 

The data presented in Table 15 revealed that the total soluble solids 

per cent were not significantly influenced by methods of sowing. 

5i 



Table 15 : Total soluble solids per cent of onion as influenced by dates and 
methods of sowing 

Treatment Total soluble solids per cent 

Dates of sowing (D) : 

5~ 

-·, 

- _ _j 

D 1 : 18th August 

D2 : 28th August 

D3 : i 11 September 

D4 : I i 11 September 

S.Em.± 
' 

C.D. at5% 

Methods of sowing (S) : · 

S 1 : Direct seeding ' 

S2 : Transplanting 

S.Em.± 

C.D. at 5% 

C.V.% 

Interaction : 

(D X S) 

15.2 

15.6 

14.2 

14.2 

0.6 

NS 

15.0 

14.7 

0.4 

NS 

12.0 

NS 

\ 

-· 

--

-· 

-

-
' 

i -. 

---< 

-~ 

-, 
' I 

---1 

' 
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Table I 6 : Effect of different treatments on gross and net realization 

Treatment Bulb Gross Total cost Net C.B.R.l 
yield realization of realization 

(q ha- 1) (Rs. ha-1
) cultivation (Rs. ha-1

) 

(Rs. ha- 1
) I 

Dates of sowing (D) : 

D1 : I Stl' August 
.. ! 303.34 121336 30059 90977 I :4.0 

I 
' \ I 

D2 : 28th August 290.29 116116 30059 86057 1:3.9 I 
I 

D3 : 7th September 
i 

278.69 83607 30459 53148 1:2.8 i 
' 

D4 : 17th September 
i 

24Q.58 72174 30459 41715 I :2.4 I 
- i 

Methods of sowing (S) : I I 
! 

S1 : Direct seeding 268.40 80490 23368 57122 I :3.4 
I 

I 

S2 : Transplanting 288.40 115360 37147 78213 1 :3_1 1 

Note : The selling pnce of omon bulbs 

D1 Rs.400 q-1 

D2 Rs.400 q-1 

D3 Rs.300 q-1 

D4 Rs.300 q-1 

s1 Rs.3oo q-1 

s2 Rs.400 q-1 
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Effect of interaction 

The interaction failed to exert its significant influence on total soluble 

solids per cent of onion bulbs. 

4.5 ECONOMICS : 

The details of gross and net realization as well as cost of cultivation of 

onion as affected by different treatments are presented in Table 16. The total 

cost of production ha- 1 is worked out for individual treatment combination aild 

given in Appendix-IV. "'' 

Effect of dates of sowing 

An examination of data given in Table 16 revealed that the maximum 

net realization ofRs. 90977 ha-1 was accrued when the onion crop was sown on 

18th August. The lowest net realization ofRs.41715 ha-1 was obtained with last 

date of sowing (D4). 

Effect of methods of sowing 
.. 

Data presented in Table 16 revealed that higher net realization of 

Rs. 78213 ha-1 was obtaineli with the treatment S2 (transplanting) as compared 

toRs. 57122 ha-1 with direct seeding (S 1). The increase in net realization under 

transplanting method over direct seeding was Rs. 21091 ha-1
• 

Data presented in Appendix-V indicated that transplanting of seedlings 

on 181
h August (D 1S2) realized maximum net profit ofRs. 91453 ha- 1

• 
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V. DISCUSSION 

A brief discussion of the results obtained from the present investigation 

entitled "Response of direct seeded and transplanted onion (Allium cepa L.) to 

dates of sowing in kharif season under North Gujarat condition" has been 

presented in this chapter. The variations observed in growth and yield attributes 

as well as yield and quality of onion under the influ~;:nce of different treatments 

and their combinatiom are discussed here. It has been attempted to establish 

effect and cause relationship based on the results of the present study duly 

supported by available evidences and relevant literature. 

5.1 EFFECT OF DATES OF SOWING: 

Plant population 

Initial and final plant population was not significantly influenced due to 

different dates of sowing. From the data presented i11 Table 6, is seen that the 

plant population in all the dates of sowing was found uniform. 

Growth attributes 

Different dates of sowmg significantly influenced plant height at 

60 DAS/DATP, 90 DAS/DATP and at harvest (Table 7). Early sowing on 

18th August (D 1) produced the tallest plants measuring the plant height of 29.5, 

66.4 and 58.7 em at 60 DAS/DATP, 90 DAS/DATP and at harvest 

respectively. Decreasing trend in plant height was observed at 60 DAS/DATP 

and 90 DAS/DATP with successive delay in sowing after first date D1 

(18th Aug.). Thus, early sowing favoured for increasing plant height over 

clehtvecl ~owino- The nnmher of le~ve~ ner nl~nt (T~hle R) a 
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(Table 9) ,\·as also significantly influenced due to dates of sowing. Treatment 

0 1 (18111 Aug.) recorded significantly the highest number of leaves i.e .. 5.9. 8.6 

and 6.2 at 60 OAS/DATP, 90 OAS/DATP and at hanrest respectin:ly. The last 

date of sowing 0 4 (17'11 Sept.) produced the lowest number of ka\'es i.e .. 4.8. 

7.1 and 4.8 leaves per plant at 60 OAS/DATP and 90 OAS/DA TP and ai 

harvest respectively .. Treatment 0 1 (181
h Aug.) recorded more neck thickness 

(0.71 em) than treatment 0 2 (281
h Aug.) with 0.61 em at harvest but both these 

treatments remained at par with each other in respect of neck thickness at 

60 DAS/DATP and 90 DAS/DATP. Maximum number of leaves per plant and 

~re neck thickness were registered with early sowing on 18th August (0 1). 

whereas delayed sowing on 17th September (04) produced lower number of 

leaves and less neck thickness. The first date of sowing (18th Aug.) remained at 

par with second qate 0 2 (28th Aug.) in case of neck thickness at 60 OAS/DATP 

and 90 DAS!DATP but it produced more neck thickness at harvest. Successive 

delay in sowing after first date 0 1 (18th Aug.) tended to decrease the number of 

leaves per plant as well as neck thickness at 60 OAS/DATP, 90 OAS/DA TP 

and at harvest. Favourable effect of early sowing on these attributes might be 

due to receipt of the rains after sowing and availability of lesser sunshine, as it 

had helped in better establishment of seedlings and better initial growth. 

Results of the present study are in conformity with the observations of Singh 

and Singh (1974), Moursi eta!. (1975), Singh and Karla (1991), Singh eta/. 

(1993) Kavani (1996), Movalia eta!. (1999), Hiray (2001) and Rajeshkumar 

eta!. (2003). 
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Discussion 

The dates of sowing exerted their significant effect on bolting per cent 

of onion (Table I 0). The highest bolting per cent (41.2) were noticed with last 

date of sowing on 27'11 September (D4). Among different dates of sowing. early 

sowing on 18'11 August (D 1) registered the lowest bolting per cent (22.8). 

Successive delay in sowing after 18'11 August (D 1) showed increasing trend in 

bolting per cent of onion. Prevalence of low temperature with short day length 

and long cool period during bulb growth and development might have favoured 

more bolting in delayed sown crop. These 'results are in agreement with the 

findings reported by Nagre et a/.. (1985). The data pertaining to jointed bulb 

per cent (Table I 0) indicated that the dates of sowing did not express 

significant effect on jointed bulb per ,i:ent of onion. This might be due to 

conducive climatic conditions and suitability of variety. Similar results have 

been reported by Bhonde eta!. (1990). 

Days to maturity (Table 10) were significantly influenced by different 

dates of sowing. Early sowing on 18th August (D 1) significantly reduced 

maturity period- (173 days) over later sowing dates D2 (28th Aug.), D3 (7th Sept.) 

and D4 (17th Sept.). Though treatment D4 took maximum number of days ( 182) 

to maturity of the crop, was found statistically at par with treatments D2 

(28th Aug.) and D3 (7'h Sept.). Receipt of the rains after sowing and lesser 

sunshine after first date of sowing D 1 (18th Aug.) might have helped in better 

establishment of the seedlings and better initial growth, which ultimately 

resulted in early maturity. 

( i '~ 
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5.1.2 Yie41 and yield attri~utes 

An examination of data presented in Table I I revealed that different 

dates of sowing exhibited their significant influence on yield attributes such as 

diameter and weight of bulb. First date 0 1 (I 8tl' Aug.) measured maximum 

diameter of bulb (5.78 em) followed by Dz (28tl' Aug.) with 5.37 em. With 

regard to weight of bulb, early sowing (01) was found superior by producing a 

bulb of 762 g. The last date of sowing 0 4 (I 7'h Sept.) produced the bulb of the 

lowest weight (61.4 g.) and diameter (4.45 em). Successive delay in SO\\ ing 

after first date (18th Aug.) tended to reduce the diameter as well as weight of 

the bulb. The magnitude i of increase in diameter of bt~b under treatment 

0 1 (18th August) was 7.64, 15.83 and 29.89 per cent and for weight of bulb was 

9.80, 16.96 and 24.20 percent respectively over 0 2 (28th August) D1 

(7th September) and 0 4 (17th September) treatments. The improvement in 

diameter a~d weight of b~lb per plant with early sowing on 18th August (01) 

might be due to favourable weather conditions during bulb development stage. 

The results are corroborated with the findings of Arora (1967), Singh et a!. 

(1971), Pandey eta!. (1990), Bhamburkar eta!. (1993), Singh et a!. (1993), 

Kavani (1996), Movalia et a!. (1999), Hiray (2001), and Rajeshkumar 

eta!. (2003). 

The sowing dates exerted significant effect on bulb, straw and total yield 

(Table 12). Early sowing on 18th August (01) produced the highest yield of 

303.34, 49.33 and 352.69, q ha-1 of bulb, straw and total yield, respectively. 

The magnitude of increase in onion bulb yield with 0 1 (18th Aug.) was 
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.26.08 per cent over treatment D4 (17th September). The per cent decrease in 

bulb yield observed under fl2 (28th Aug.), D3 (7
1
h Sept.) and D4 (I i 11 Sept.) was 

4.29, 8.11 and 20.68 · respectively over treatment D1 (18th Aug.)_ A similar 

trend in straw yield was also observed with different dates of sowing. Each date 

of sowing behaved differently on yield of onion. Gradual decrease in bulb. 

straw and total yield was observed when the sowing delayed after 18111 August 

(D1). The maintenance of optimum plant population, and favourable weather 

conditions in early sown crop (D1) might have helped to increase growth and 

yield attributes viz., plant !).eight, number of leaves per plant, neck thickness of 

plant, diameter of bulb, weigh\ of bulb and ultimately the bulb and straw yield. 

Similar results have been ;reported by Singh et al. (1971) Singh and Singh 

(1979), Singh eta!. (1993), Amin eta!. (1995), Kavani (1996), Movalia eta/. 

(1999), Gupta et al. (1999), Hiray (2001) and Rajeshkumar eta( (2003). 

The data regarding dry matter per cent and dry matter yield q ha- 1 

summarized in Table 13 indicated, significant influence of dates of sowing and 

the highest dry matter per cent (15.9) and dry matter yield (48.8 q ha-1
) was 

obtained with first date of sowing D1 (18th Aug.) followed by second date of 

sowing D2 (28th Aug.). Tre~tment D3 (7th Sept.) and D4 (17th Sept.) remained at 

par with each other in terms of dry matter per cent. The lowest dry matter yield 

of 31.7 q ha-1 was observ~d with last date of sowing (D4) on 17th September. 

This might probably be due to better growth and yield attributes obtained under 

treatment D1 (18th Aug.) and ultimately higher dry matter per cent and dry 
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matter yield. The results are in confinnity with the observations made by 

Venna eta!. (1971), Singh and Singh (1974) and Moursi eta!. (1975). 

The dates of sowing· significantly influenced the yield of ditTerent grades 

of bulb (Table 14). The highest yield of A and B grade bulbs wc,re obtained 

with second date of sowing 0 2 (28'h Aug.). However, the highest yield of 

C Grade bulbs was observed in 0 1 (181
h Aug.), Treatment D~ (28'h Aug.) 

remained at par wiih 0 1 (18'h Aug.) and 0 3 (7tl' Sept.) in tenns of production or 

A and B Grade bulb yield. 

5.1.3 Biochemical studies 

Total soluble solids 

Dates of sowing diq not exert significant effect on total soluble solids 

per cent (Table 15). Similar results have been reported by Pandey et a!. ( 1990) 

and Movalia et al. ( 1999). ' 

5.2 EFFECT OF METHODS OF SOWING : 

5.2.1 Plant population : 

The data on initial and final plant population as influenced by methods 

of sowing (Table 6) indicated that, treatment S1 (direct seeding) registered 
' 

higher plant stand than S2 (transplanting). Thus, the plant population is directly 

reflected to the method used for sowing. 

5.2.2 Growth attributes · 

An appraisal of data presented in Table 7, 8 and 9 revealed that methods 

of sowing had significant effect on plant height, number of leaves per plant and 

neck thickness of plant, re..5pectively at 60 DAS/DATP, 90 DAS/DATP and at 
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harvest. Significantly higher values of plant height, nu.mber of leaves per ·1 

plant and neck thickness of plant was observed in s2 (transplanting) over sl 

(direct seeding). This might be due to receipt of optimum space by each plant 

and thereby efficient utilization of light, a~ration, moisture and nutrients under 

' transplanting. Kapadia (1996) and Movalia et al. (1999) also reported such 

beneficial effects of transplanting method in onion. 

From the data on b~lting per cent ·and jointed bulb per cent (Table I 0) it 

appears th~t the methods ~f sowing did not express their influence on bolting 

per cent. Higher values of jointed bulb (5.6 %) were noticed with direct seeding 

' 
(S 1) over transplanting (S2). This might be due to over population and there by 

over competition for light,. aeration, moisture and nutrients. The results arc in 

close agreement with those: reported by Movalia et al. (1999). 

The onion maturity period was also significantly influenced due to 

methods of sowing (Table 10). In direct seeding (S1) the onion matured late, 

took 190 days, where as transplanted crop (S2) required 166 days. The reason 

for the late maturity of onion bulb in direct seeding can be attributed to 

additional time taken from; germination to seedling stage and over population. 

In transplanting method (Si), maturity of the bulbs was computed from the date 
I 

of transplanting. Similar results have been reported by Khokhar et al. (I 990). 

5.2.2 Yield and yield attributes 

The yield attributes viz., diameter and weight of onion bulb were 

. significantly affected by methods of sowing (Table 11 ). Higher values for both 

these parameters were recorded under treatment S2 (transplanting) over that of 
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direct seeding (S 1). The magnitude of increase in diameter of bulb under 

transplanting was 21.29 per cent and that of weight of bulb was 36.67 per cent 

over direct seeding (S 1) at harvest. This might have resulted due to maintenance 

of optimum plant population and spacing under transplanting method ( S2 ). 

which might have helped for more vegetative growth and bulb development 

and ultimately an increase in diameter and weight or bulb or onion. These 

results are in line with those reported by Khokhar et a!. (!990), Kapadia 

(1996), Movalia et at. ( 1999) and Sukhadia et at. (200 1 ). · 

The yield of onion bulb, straw and total yield (Table 12) wus 

significantly influenced by methods sowing. Transplanting (S2) was found 

better than direct seeding (S 1) producing 7.57, 9.73 and 7.88 per cent higher 

bulb, straw and total yield respectively. The maintenance of optimum plant 

population and spacing under s2 (transplanting) might have helped to improve 

growth and yield attributes viz., plant height, number of leaves per plant, neck 

thickness of plant, diameter and weight of bulb and ultimately the onion bulb 

yield. This finding akin the report of Kakehi (1958), Khokhar et a!. (!990), 

Warid and Loaiza (1993), Kapadia (1996), Movalia et a/.(!999) and Sukhadia 

et at.(2002) in dry onion bulb. 

The data regarding dry matter per cent and dry matter yield q ha· 1 

presented in Table 13 indicated that the dry matter per cent was not 

significantly influenced by methods of sowing while dry matter yield was 

significantly higher with S2 (transplanting) than S1 (direct seeding). This might 

be due to better vegetative growth observed under transplanting of seed! ings, 
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and thereby dry matter yield. The results are m conformity with the 

observations made by Moursi eta!. (1975). 

The yield of A Grade, B Grade and C Grade bulbs (Table 14) were 

significantly influenced ty the methods of sowing and higher values or 

A Grade and B Grade bulbs were recorded under S2 (transplanting) than S1 

(direct seeding). While higher values of C Grade bulb yield were observed 

under S1 (direct seeding) than S2 (transplanting). 
' 

5.2.3 Biochemical studies 

Total soluble solids. 

Methods of sowing did not express their significant effect on totai 

soluble solids (Table 15) land it might be due to marginal variations in the 

weather during bulbing period. The results are supported by those or 

Movalia eta!. (1999). 
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VI. SUMMARY AND CONCLUSION 

An experiment was conducted on loamy sand soil of Agronom~ 

Instructional Fann, C. P. College of Agriculture, Sardarkrushinagar to study the 

"Response of direct seeded and transplanted onion (Allium cepa L.) to dates or 

sowing in kharifseason under North Gujarat condition" during 2003-04. Eight 

treatment combinations comprising four dates of sowing viz., Dt (I 811
' Aug.). 

D2 (28'11 Aug.), D3 (7
11
' Sept.) and D4 (17'h Sept.) as main plot treatments and two 

methods of sowing viz., S1 (direct seeding) and S2 (transplanting) as sub-plot 

treatments were tested in the factorial ranclpmized block design with four 

replications. The onion variety selected for kharifseason was Agri-found Dark 

Red. The main objective of the study was to find out appropriate time and 

method of sowing for kharif onion under North Gujarat condrtion. 

The results presented and discussed in the preceding chapters arc 

summarized here. 

6.1 EFFECT OF DATES OF SOWING: 

[I] Initial and final plant population was not significantly influenced by 

dates of sowing. 

[2] The dates of sowing exerted their significant influence on plant height. 

number of leaves per plant, neck thickness, bolting per cent, maturity 

days, diameter and weight of bulb, yield (bulb, straw and total), dry 

matter per cent, dry matter yield and yield of A, B and C grade bulbs. 
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[3] 
{ · th I,: 

Among the dates, D1 (18. Aug.) found superior by recording higher 

values of plant height, number of leaves and neck thickness at 

60 DASIDATP, 90 DAS/DA'fP and at harvest. Similarly early sowing 

on 18th August (Di) helped to reduce bolting per cent over delayed 

sowing in September (03 and 0 4) 

[4] Treatment 0 1 (18th 'Aug.) took significantly lower number of days for 

maturity of onion as eompared to delayed sowing (02, 0 3 and D4) 

[5] Higher values of diameter and weight of bulb were recorded under first 

date of sowing (Di) as compared to later dates of sowing (D2. 0 3 
I 

\ 

[6] The onion bulb, straw and total yields were significantly influenced by 

dates of sowing. The maximum bulb, straw and total yields were 
-

recorded under treat111ent 0 1 (18th Aug.). The lowest yield of bulb, stnm 
I 

and total yields were observed under fourth date 0 4 (17th Sep.). 

[7] Significantly the highest dry matter per cent and dry matter yield were 

recorded with early sowing on 18th August (01). 

[8] The highest yield of C Grade bulb was observed under treatment 0 1 

(18th Aug.) whereas 0 2 (28th Aug.) recorded maximum yield of A and 

B grade bulbs. 

[9] Total Soluble Solid~ per cent were not significantly influenced by dates 

of sowing. 
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[I 0] The maxtmum net profit of Rs.90977 ha·1 was obtained \\ ith early 

sowing on 18111 August (D1 ). 

6.2 EFFECT OF METHODS OF SOWING: 

[I] Initial and final plant population was signiticantly influenced by the 

methods of sowing and the values were higher with direct seeding (S 1) 

than transplanting (S2) . 

. [2] Methods of sowing express<;_d their significant influence on plant height. 

number of leaves per plant, neck thickness, jointed bulb per cent, 

maturity days, diameter and weight of bulb, yield (bulb, straw and total), 

dry matter yield and· yield of bulb grades. Plant height, number of leaves 
' 

per plant and neck thickness of plant at 60 DASIDATP, 90 DAS/DATP 

and at harvest was significantly increased with transplanting (S2) over 

' direct seeding (S 1). :· 

[3] Significantly higher Jointed bulb per cent was observed under direct 

seeding (S 1) as compared to transplanting (S2). Bolting per cent in onion 

was not influenced oy methods of sowing. 

[4] Direct seeding (S 1) required significantly longer period for maturity than 

transplanting (S2). 

[5] Higher values of di,ameter and weight of onion bulb were found with 

transplanting (S2) over direct seeding (S 1). 

[6] Between the methods, transplanting (S2) produced significantly higher 

bulb, straw and total yield over direct seeding (S 1). 
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[7] Dry matter per cent was not signiticantly influenced by methods of ~ 

sowing. Higher dry matter yield was recorded under transplanting (S 2) 

over direct seeding (S J). 

[8] Higher yield of A and B Grade bulbs was recorded under transplanting 

(S2) where as direct seeding (S 1) produced higher yield ofC grade bulbs. 

[9] Total soluble solids per cent was not significantly influenced by the 

methods of sowing. 

[10] The maximum net profit of Rs.78213 ha-1 was obtained under 

transplanting (S2). 

CONCLUSION : 

The results of present investigation indicated that to secure maximum 

yield and net profit from kharif onion the crop should be sown on 18111 August 

by transplanting the seedlings. 

FUTURE LINE OF WORK 

[!] To have valid conclusion, the present study should be repeated at least 

one more year. 

[2] There is a need to identity short duration kharif onion suitable to 

semi-arid region. 

[3] Economic feasibility of sprinkler/drip irrigation needs to be investigated. 
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ndix I :Analysis of variance for plant population, plant height, number of leaves and neck thickness 

Mean sum of square (MSS) 

I fCC Initial Final df Plant height (em) Number of leaves Neck thickness (em 
,f plant plant 60 90 At 60 90 At 60 90 At 
mce population population DAS/DATP DAS/DATP harvest DAS/DATP DAS/DATP harvest DAS/DATP DAS/DATP harvest 

ation 360.0 420.9 3 0. I I 13.36 13.67 0.15 0.44 0.13 0.001 0.031 0.004 
of 
, 237.5 159.9 3 61.68* 167.22* 217.68* 1.69* 3.91* 3.27* 0.02* 0.094* 0.085* , 
ds of 

' 
336.9* 343.7* I 212.43* I 99.46* 235.45* 4.07* 2.89* 3.79* 0.32* 0.15* 0.13* 

596.2 586.6 3 4.05 17.02 30.69 0.11 0.58 0.24 0.002 0.007 0.001 
392.8 373.3 21 4.75 13.56 12.15 0.16 0.33 0.30 0.002 0.005 0.002 

1ficant at 5 per cent level. 

ndix II : Analysis of variance for bolting per cent, jointed bulb per cent and days taken for maturity 

Mean sum of square (MSS) 

:e of variance 
Bolting per cent Jointed bulb per cent 

Maturity Days 
At harvest At harvest .-

cation 27.144 3.365 2.71 . 

; of sowing 502.063* 2.1198 130.46* 

ods of sowing 10.847 30.031* 4324.50* 

; 28.284 0.448 10.17 

31.013 0.912 3.399 
. -llflcant ot 5 per cent level. 

~. 
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Appendix III : Analysis of variance for yield, yield attributes and total soluble so!iaS' 
M ean sumo f square (MSS) 

df Diameter Weight of Bulb yield Straw Total yield Dry Dry Bulb grade (qha· ) 
of bulb (q ha'1) yield (q ha' 1) matter matter 

bulb (g) (q ha'1) per cent yield A grade B grade C grade 

(em) (Q ha'1) 

Replication 3 0.261 55.063 27.46 1.33 38.41 0.540 4.18 44.8 64.4 8.8 
Dates of sowing 3 2.58* 324.12* 5850.35* 587.60* 10138.34* 12.68* 399.91* 2220.1* 793.5* 142.2* 
Methods of 

1 7.86* 3553.25* 3310.95* 121.30* 4699.66* 3.82 200.41* 18!)7.5* 2251.3* 776.2* 
sowing 
D X s 3 0.42 30.70 232.21 7.70 304.54 0.63 25.69 74.6 25.1 56.2 
Error -- .21 0.18- 37.08 0 99.36. . W.64 .. 0 159.6.1 0.94 11.89- 134.9 - 768.9 - 22.8 

* S1gmficant at 5 per cent level. 

Appendix IV: Total cost of cultivation of bulb onion (Rs. ha'') as affected b_y different treatment combinations 
Treatment 

combination 

D,S, 
D,S, 
D,S, 
D2S2 

o,s, 
D,S, 
o,s, 
D,S, 

Pnce of Urea 
DAP 

Cost of land 
preparation 

Rs. ha'1 

1013 
1013 
1013 
1013 
1013 
1013 
1013 
1013 

Muriate of potash 
Seed 
Irrigation including application 

Man and women l:!bour 

cost of 
fertilizer 

with 
application 

Rs. ha'1 

2263 
2263 
2263 
2263 
2263 
2263 
2263 
2263 

Cost of seed 
with sowing 

Rs.ha'' 

2050 
-

2050 

-
2050 

-
2050 
-

' 

Cost of nursery 
raising including 

transplanting 
Rs. ha·' 

-
17063 

-
17063 

. 
17063 

-
17063 

.·• 4.80 Rs. kg 
8.89 Rs. kg'' 
5.50 Rs. kg' 1 

170 Rs. kg' 1 

400 Rs. ha'1 

50 Rs. day·' 

Irrigation Hand Harvesting Plant Gap 
cost weeding cost cost protection filling cost 

Rs. ha'1 Rs. ha·' Rs.ha'1 cost Rs. ha'1 

Rs. ha·' 

8800 2030 6167 845 -
8000 1500 6167 416 525 
8800 2030 6167 845 -
8000 1500 6167 416 525 
9200 2030 6167 845 -
8400 1500 6167 416 525 
9200 2030 6167 845 -
8400 1500 6167 416 525 

Total 
Soluble 
Solids 

per cent 
I 1.5. 
3.8 

0.7 

1.2 

-- 3.2 

Total cost of 
cultivation 

Rs. ha' 1 

23,168 
36,947 
23,168 
36,947 
23,568 
37,347 
23,568 
37,347 

-· ~-



Appendix V : Economics of different treatment combinations 

Sr. Treatment Bulb yield 
No. combination (q ha"1

) 

·I. o,s, 285.7 

2. o,s, .. 321.0 

3. o,s, 280.1 

4. o,s, 300.4 

5. o;s, 273.4 

6. o,s, . 284.0 

' 7. o,s, 233.0 

8. o,s, 248.2 

Note: 

The selling price of onion bulbs 

Gross realization 

-

o,s, 
o,s, 
o,s, 
o,s, 
o,s, 
o,s, 
o,s, 
D,S, 

(Rs. ha" 1
) 

1,14,280 

1,28,400 

1,12,040 

1,20,160 

82,020 

85,200 

69,900 

74,460 

@ Rs. 400 q·' 
@ Rs. 400 q·' 
@ Rs. 400 q-1 

@ Rs. 400 q-1 

@ Rs. 300 q·' 
@ Rs. 300 q·' 
@ Rs. 300 q·' 
@': R' 300 q-' 

Cost of cultivation Net Realization Cost Benefit Ratio 
(Rs. ha-1

) (Rs. ha-1
) 

23,168 91,112 1:4.9 

- 36,947 . -. 91,453. I: 3.5 

23,168 88,872 I: 4.3 

36,947 83,213 I: 3.3 

23,568 58,452 1:3.5 

37,347 47,853 1:2.3 

23,568 46,332 I: 3.0 

37,347 37,113 1:2.0 

-· -· <"'· 
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