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CHAPTER-I 

INTRODUCTION 

On1on is the most important vegetable crop cultivated in India for 

t'wusand of years Apart from its importance for regular supply in 

domest1c markets all over the country. It is mainly used for cuisine and 

culinary purpose, it also relished in raw form with meals as salad. 

Onion is second only to tomato in their importance as a 

vegetable in the tropics The demand for onions is worldwide. Onions 

are found in most of the markets of the world throughout the year and 

can be grown under wide range of agro-climatic conditions. 

lrrespect1ve of pnce, the demand for onion remains almost constant in 
,, 

the market as it 1s pnmarily, used as seasoning for a wide variety of 

U1Sr1es 1r1 many homes almost. 

India ranks first in area 1n the world and second in production 

followed by China. In different states of India, Maharashtra is leading 

state accounting for more than 26.74% of area and 28.44% of 

production with an average yield 13.94 tonne/ha. Other major onion 

states are Gujrat, Orissa, Karnataka, Uttar Pradesh, Andhra Pradesh, 

Tam1l Nadu and Rajasthan. In India per hectare yield are highest in 

GuJrat (28 tonnes/ha) followed by Haryana (20.49 tonne/ha), Andhra 

f.Jradesh ( 19 33 tonnes/ha) and Madhya Pradesh (15.13 tonnes/ha), 

respectively (2005-06). 

On1on has many medicmal values and used for preparation of 

vanous Homeopathic, Unan1 and Ayurvedic medicines. Nutritive valu~ 

of on1on vanes from variety to variety. Small size onion are more 

nutr1t1ve than big size, its major value is in flavour. Onion ranks 

medium in caloric, low in protein and very low in vitamins 

The pungency of onion is due to the presence of sulphur 

compound 1n very small quantity (about 0.005%) in volatile oil of the 

plant Juice The rnain compound alelpropyle disulphide. The red colour 

of onion 1s due to the presence of quercetin. 



Among the vanous factors which can boost the yield, use of 

1mproved vanet1es is of paramount importance. Selection of. suitable 

vanety 1s also an important factor in improving crop yield, so selection 

of vanety should be made after studying their performance regarding 

growth. y1eld and quality. The productivity potential of any crop usually 

depends on its inherent capacity for photosynthetic leaf area 

developed and availability of photosynthetic within the canopy and its 

faster translocation towards the economic sink. 

The studies on morphological parameters and -their 

Interrelationship with the sink potentiality are totally lacking and 

particularly m M P , India. These studies are very essential to 

determme the growth pattern of an efficient ideotype for medium bulb ,, 

format1on under agro climatic conditions of Jabalpur. Hence the present 

illVest1gat1on on "performance study of different cult1vars of onion (Allium cepa 

L ;' was earned out at Vegetable Research Farm, Department of Horticultur~, 

JNKVV, Jabalpur (M.P.) during Rabi season 2007-08 with the following 

obJeCtives·-

1. To study the growth and yield contributing parameters of different 

On1on cultivars: 

2 To study the quality of Bulb of Onion cultivars. 

' Correlation study on yield and its contributing parameters 

4 T u 1solate h1gh yielding cultivars suitable for kymore plateau and 

satpura hills condition. 
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CHAPTER-II 

REVIEW OF LITERATURE 

A cntical revrew of the work done 1n India and abroad related to the 

present mvestigation has been grven as below -_ 

(A) Effect of varieties on growth and yield 

(B) Effect of vaneties on qualitatrve character 

(C) Correlatron studres 

(A) EFFECT OF VARIETIES ON GROWTH AND YIELD :-

Bhagchandani. et a/. ( 1980) found that Pus a White flat gave the highest 

yield followed by pusa white round. Pusa White flat had also topped in yield trials 

at many centres 

Pathak and Deshpande (1984) reported that in a varietal trial of 

1mproved onion varieties, Arka Niketan produced maximum 'bulb yield 

followed by Arka Kalyan and Arka Pragati as compared to commercial 

vanet1es N-53 and Sel-780_ 

Chadha and Sidhu ( 1986) stated that the highest yielding cultrvars were 

Verma's Grant SeL, PLRG SeL, Pb-48 and Wh1te Globe; they yielded 483.43, 

455 57, 438.92 and 436.25 q/ha, respectively SeL 2-4-1 gave the lowest yield of 

280 06 q/ha 

Savon and Ayala ( 1986) found that the Granex 33F1 gave the highest 

yreld (36 8 t/ha) and highest average bulb weight (186.8 g)_ 

Anonymous (1987) reported that the maximum gross yield was 
' found 1n Arka Niketan followed by Pusa Red and minimum was found in 

ArKa Kalyan The maximum bulb diameter was noted in VL-3 followed by 

Arka Niketan wh1le it was mmimum in Arka Kalyan followed by VL-3_ 

Bolanos (1989) reported that the Marketable yields were h1ghest rn cv_ 

Granex 33, followed by Granex 2000 (64.377 and 55.323 kg/ha, respectively) 
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Khan (1989) Among these cultivars Peshawar Local proved to be superior 

most as regards growth rate, plant height (62.36 cm)and leaf length (36.50 em) 

whereas max1mum number of leaves (17.70 per plant)and bulb size (8.56 em) 

was recorded 1n Dark Red while maximum individual bulb weight (169.70 gm) 

was recorded 1n Swat Local and Swat Selection Gave maximum yield (28777.78 

kg/ha) 

Katwale and Saraf (1991) found that the A N-53 had the highest mean 

bulb y1eld ( 133 99 q/ha) and the h1ghest percentage of med1um size (25-50 mm) 

bulbs (76 1 %) 

Patll eta/ (1991) found that the highest yield (29.9 t/ha) was obtained 

from N-53, followed by FB-780 (24.4 t) and N-2-4-1 (22.8 t). Y1elds were lowest in 

Nabapur local ( 14 8 t) and Bellary Red (18.2 t) The heaviest bulbs (average 76 

g) were obtained from N-53. 

Smgh and Korla (1991) reported that the later planting resulted in a 

decrease 1n the number of leaves, gross y1eld and net yield. Max1mum number of 

ieaves and y1eld were obtamed w1th Poona Red and Nasik Red 

S~ngh et a/. (1991) reported the Agrifound Dark Red and Pusa Red were 

the h1ghest yieldmg 1n Kharif and Rabi, respectively. 

Cerna and Ram1rez ( 1992) suggested that the Granex 438, Gran ex 429 

and Contessa produced the highest exportable (to the USA) yields (1664, 1496 

and 1370 bags (24 kg)/ha, respectively) and the highest total y1elds ( 1794, 1541 

and 1623 bags/ha, respectively). Red Comet produced the lowest exportable and 

total y1elds (598 and 683 bags/ha, respectively). 

Deka et a/ ( 1994) foun that the Pus a Madhavi and Agrifound Light Red 

produced the largest, heaviest bulbs and the highest yields. Arka Kalyan, Arka 

N1ketan and Agrifound Light Red were identified as short duration cultivars. N-53 

had the h1ghest TSS 

Resende et a/ ( 1996) reported that Quality and marketable yield w~re 

h1ghest 1n cv Roxa IPA-3 (12 0 and 19 2 t/ha in 1985/86 and 1987/88, 



respectively) and cv Pera IPA-4 (11 9 and 17.8 tlha 1n 1985/86 and.19B7/88, 

respectively). 

Masthanareddy and Sulikeri (1998) reported that the N-53 also had a 

good bulb we1ght and bulb diameter. Arka Niketan had a highest TSS content 

(14 23°/cJ) wh1le N-53 was moderate (11 14%). 

RaJcumar ( 1998) concluded that the cultivars Linda Vista and Star 5504 

produced the highest bulb y1elds (38.7 and 37.2 tlha, respectively). Other 

cull1vars namely Savannah Sweet, Chula Vista, Ha 950, Bronco and Red 

Ucl:lcana were not sJgn1f1cantly different from the standard Yellow Dessex (34 

t/ha) Earliness 1n production was noted in cultivars HA 944 and Savannah 

Sweet 

Awurum (1999) showed that the yields of the three cultivars were 

Significantly different Texas Early Grano cultivated under irrigation gave the best 

bulb y1eld of 16 8 tlha, followed by Composite I, w1th bulb yield of 15 t/ha under 

1mgat1on The least bulb yield of 12.8 tlha was obtained from Red Creole 

cultivated under ramfed condition 

El Sayed and Atia (1999) reported that the highest marketable yields were 

obtamed w1th cult1vars Ori (Israel), G.6 M (Egypt) and Perla (USA) in both 

seasons. 

Praman1ck et a/. (1999) found that the differences observed between the 

varieties/lmes were highly significant for all the characters. Pusa Red gave the 

highest yield followed by Sl 126. Pusa Red and Sl 126 were best for y1eld 

Costa (2000) reported that the texas Grano-PRR producing the highest 

y1eld (61 78 t/ha), followed by Granex-429 (58.28 t/ha), Texas Grano-438 (56 97 

t/ha) Brownsville (55 38 t/ha), Texas Grano-502 (53.97 t/ha) and Houston (53.35 

t/ha) 

Mohanty (2001 a) reported that the highest yields were obta1ned with 

plantmg of Agnfound Light Red (298 53 q/ha), Arka Niketan (295.77 q/ha), N 53 
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(281 03 q/ha). and Arka Kalyan (279.93 q/ha) on 16 November, and of Agrifol!.nd 

L1ght Red (286 00 q/ha) and Arka N1ketan (284.47 q/ha) on 1 November. 

Mohanty and Prusti (2001 a) suggested that the highest number of leaves 

was recorded for Arka Kalyan (16.40), Pusa Red (16.1 0), Pusa Madhavi (15.60), 

Pusa Ratnar (13.80), N 53 (13.20), and Punjab Red Round (12.80). Pusa 

Madhavi Arka N1ketan, Punjab Red Round, Arka Pitamber, Agrifound Light Red, 

and Pusa Ratnar produced small-to-medium bulbs (4.70-5.20 em 1n diameter). 

The highest y1elds (qumtal/ha) were recorded for Arka Kalyan, (205.60), N 53 
\ 

(193 80), Nasik Red (192.80), Punjab Red Round (191.80), Agrifound Light Red 

( 186 70), and Arka Niketan (186 40). 

Mohanty (2002) reported that the N 53 showed maximum plant heig.ht, 

number of leaves per plant, neck thickness and bulb yield, while Agrifound Dark 

Red and Pusa Ratnar showed the highest bulb weight and diameter, 

respectively. 

Mohanty and Prusti (2002a) reported that the varieties N 53 and Arka 

Kalyan recorded significantly higher bulb yield (228.54 and 220.60 q/ha, 

respectively) than other varieties It was found that rabi vaneties 1f grown in kharif 

season could also confer good bulb yield. 

Mohanty and Prust1 (2002b) revealed that Pusa Madhavi, Arka Niketan, 

PunJab Red Round. Agrifound Dark Red, Arka Pitamber and Agnfound Light Red 

produced small to medium s1zed bulb The vaneties N 53 and Arka Kaly.an 

recorded sJgn1f1cantly higher bulb yield (228 54 and 220 60 q/ha, respectively) 

than other vanet1es 

Mohanty et a!. (2002) found that the Agrifound Dark Red and N 53 

recorded significantly higher yield (280.40 and 270 52 q/ha, respectively) than 

other cult1vars tested 

Mohanty et a! (2002) found that the Nasik Red had the highest plant 

he1ght (49 72 em) and number of leaves per plant (15 65 em). Arka t\liketan had 

the highest bulb d1ameter (6 18 em) and bulb weight (75 11 g) Agrifound Light 
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Red and N 53 had the highest bulb y1eld (413.73 q/ha) and neck thickness (118 

em). respectively 

Sarkar and Jam (2002) reported that the Plant height and number of 

leaves per plant were highest in Arka Niketan. The greatest bulb diameter (5.58 

em) was recorded 1n Arka Niketan and Agrifound Dark Red (5.26 em). The 

highest bulb yteld ( 174.39 q/ha) was recorded for Agrifound Dark Red, followed 

by Arka Niketan (156.40 q/ha), whereas the lowest bulb yield (81.11 q/ha) was 

recorded for Agnfound Light Red The total soluble solid content was highest 

( 11 4 degrees B) 1n Arka N1ketan 

Seetohul (2002) reported that the highest yield was recorded with cultivar 

Star 5517 (1 01.5 tlha). In the on-farm trials, the highest yield (116.2 t/ha) was 

obtamed w1th cult1var Star 5517. followed by Sivan (96.0 t/ha) m the reg1on of La 

Mane Highest mc1dence of bolt1ng was observed in Red Bombay (59.3%) at 

Pomte aux P1ments, of spl1t bulbs in Red Bandanah (46.5%) at Reduit and of 

th1ck necks 1n Sunshme (75.52%). 

Shah et at (2002) reported that the number of leaves per plant was high in 

Swat-1 (11 53) with minimum days to harvesting (182.33). While minimum 

numlJer of leaves per plant (7 67) and days to harvesting (149.33) were found in 

Contessa Tallest plants (66 50 em) were observed 1n Rio Corona [H], and dwarf 

plants (44 75 em) were found 1n ORI. Variety Rio Zarro was not~d as high 

y1eldmg vanety (86 44 tons/ha) and Maximum number of bulbs per kg (15.09) 

were found m Contessa, wh1le min1mum (5.55) were there in Chula V1sta [H]. 

La~ge bulbs by we1ght (217.17 g) was recorded 1n Chula Vista [H], while smallest 

( 113 58 g) bulbs were obtamed from Contessa. 

Singh and Brar (2002) reported that the highest bulb we1ghts were 

recorded from the cultivar N-53 regardless of the bulb set grade However, grade 

A bulb sets produced bulbs with the highest size and we1ght. Grade A bulb sets 

of N-53 recorded the highest bulb s1ze (14.33 em) and weight (54.03 g). PB-48 

produced the h1ghest y1eld w1th tops, whereas N-53 produced the highest yield 

Without tops N-53 also produced bulbs w1th the highest average we1ght and s1ze, 

7 



whereas PB-48 produced bulbs with lowest weight and size. The lower bulb yield 

1n PB-48 can be attributed to the increase in top production at the expens.e of 

underground bulb. wh1le the oppos1te holds true 1n the case of N-53. 

Cheema eta/ (2003) suggested that the highest number of leaves (14.17) 

and the lowest bolting percentage was observed in AC-383-1. Golden Globe had 

the highest y1eld (20 267 kg/ha) with a maximum plant stand (89.28%). Phulkara 

showed the highest leaf length (44.17 em). Genotype 606 Cal showed maximum 

bulb we1ght (140 50 g) and bulb diameter (8.16 em). AC-36-11 showed the highest 

dry matter content (17.50%). 

Qureshi et a/ (2004) found that the Swat-1 gave the highest number of 

bolted plants (8 50) Mansehra Local gave the highest number of leaves per p1ant 

( 11 53) Amencan Selection gave the maximum plant height (51 16 em) and yield 

(41 75 t/ha). 

Khandagale et a/. (2005) indicated that the days required for 

matunty. weight of fresh bulb, diameter of bulb and marketable yield per 

hectare were maximum in the onion variety N-2-4-1. However, the weight 

of bolted onion was maximum in Agrifound Dark Red variety of onion. 

Whereas the total soluble solids were maximum in the onion variety Phule 

Suwarna 

Anonymous (2007) Reported that percentage A grade bulbs were 
\ 

max1mum (67 6 %)) 1n B-780-5-2-2 which was followed by B-780-5-3-1. In best 

check variety (AFLR), percentage A grade bulbs was 51.8 %. Percentage 

doubles were lowest 1n B-780-5-2-2 (0 3 %). which was followed by B-780-5-3-1 

( 1 2 %) aga1nst the best check variety AFLR (26 4 %) percentage marketable 

y1elds were 99 1 % and 98 % 1n B-780-5-2-2 and B-780-5-3-1, respectively. 

Which were qu1te high over h1gh both the checks i.e. AFLR (73.4 %) and Arka 

N1ketan (86 1 %) entry RHR-O-S1 was earliest in maturity (98 days), which was 

toll owed by B-780-5-2-2( 100 days), which was statistically at par and significantly 

earl1er than the best check AFLR, which matured in 109 days Marketable yield 

was significantly superior 1n B-780-5-3-1, which y1elded 390 q/ha. 



Kabura et a! (2008) Field studies to assess the effect of different 

on1on/pepper llltercrop spacings (additive effect) on yield and yield components 
I 

of on1on (Allium cepa L.) and pepper ( Caps1cum annuum L) in the Sudan 

Savanna. Nigena E1ght different on1on/pepper intercrop spacings and a sole 

each for the two crops were assigned to plots in a random1zed complete block 

des1gn w1th three repl1cat1ons. The results obtained for the two years were 

s1m1lar The sole for both crops produced significantly higher marketable bulbs 

and bulb yield/ha for onion and greater number of fruits/plant and fresh fruit yield/ 

ha for pepper than the intercrops 

(B) EFFECT OF VARIETIES ON QUALITATIVE CHARACTER:-

Patil et a/ (1991) reported that the juice TSS was highest (18.30%) m-

Nabapur local and lowest (12 73%) in N-53 Since there was a negative 

relat1onsh1p between y1eld and % TSS, the cultivar N-2-4-1 appeared to be a 

suitable substitute for Bellary Red wh1ch 1s the dommant onion in th1s reg1on. 

Bhonde et a/ (1992) showed that the Agrifound Light Red had a good 

y1eld. and had the highest OM content and the lowest incidence and intensity of 

purple blotch of all cultivars. 

Smgh eta! ( 1992) 1nd1cated that the Pus a White Round, Pusa Wh1te Flat 

and H1sar 2 had the highest y1elds (means of 295 4, 277.6 and 255.5, 

respectively) Total soluble solids content was highest in Hisar 2 and Arka 

Kalyan the 1nc1dence of bolting was lowest 1n VL 1, VL3 and Hisar 2 

D1az (1994) reported that the highest dry matter content was found Ill 

Wh1te Creole (14%), Primero (12.33%) and Desh1drator 3 (11%) 

Sa1mbh1 and Ball (1997) found that the cultivar PW0-1 had the highest 

TSS and dry matter contents and being also white in colour was judged the most 

su1table for processmg 

Praman1ck et a/. (1999) reported that the Sl 126 has the highest total 
\ 

soluble sol1ds, dry matter (%) and ascorbic acid contents, making it suitable for 

the table. for dehydration as well as for storage purposes 

l) 



Verma et a/. (1999) reported that the based on data on yield, dry matter, 

drying ratio, total soluble solids (TSS), pungency and sugars, Punjab 48 was 

judged superior to the other varieties for dehydration quality, followed by Pusa 

White Flat. The importance of different constituents in onions on their quality for 

dehydration is discussed. 

Abhayawick et a/. (2002) reported that the three onion varieties (Sweet 

Vidalia, Spirit and Niz) were selected for this study based on their dry matter 

amounts ranging from 7% to 18%. 

Singh et a/. (2003) found that the significantly lowest moisture content 

(MC, 78.32%) and highest total soluble solids (TSS, 19.50%) and dry matter 

(21.68%) were recorded in Agrifound Red. 

(C) CORRELATION STUDIES :-

Suthanthira Pandian and Muthukrishnan (1982) reported that 

number of leaves, number of bulbs and weight of plant exhibited 

significant positive association with yield as well as between themselves. 

Anonymous (1983) reported that the bulb diameter recorded at random 

did not show any correlation with the yield in four white Onion varieties. 

Sidhu et a/. (1986) reported the high heritability estimates for these 2 

characters and bulb diameter were found. Bulb yield was positively associated 

with bulb diameter and 1 0-bulb weight. The highest mean yield was for Sel 102-1 

(36.8 tlha) and the highest 1 0-bulb weight was for PB48 (633g). 

Netra Pal eta! .(1988) evaluated various morphological and biochemical 

characters of Allium cepa and 28 F1 hybrids. Yield was positively correlated with 

bulb weight and diameter, and plant height. Dry matter content was positively 
correlated with total soluble solids. 

Singh et a/. (1995) found that the Bulb weight, bulb yield/ha and dry 

leaves/plant had high genotypic coefficients of variation (21.95, 20.72 and 20.28, 

respectively), heritability (97.88, 96.95 and 95.92%, respectively) and genetic 
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advance (44.80, 42.05 and 40.96%, respectively). Bulb yield showed strong 

positive correlation with bulb weight and neck girth. 

Thakur et al (1997) evaluated that 53 genotypes of garlic (Allium 

sativum) were evaluated for 7 yield and morphological traits at Ludhiana. Yields 

ranged from 7.69 to 16.71 Uha and bulb weights ranged from 9.9 to 20.8 g. Yield 

was significantly and positively correlated with weight per bulb, plant height, 

leaves per plant, and leaf length and width. 

Mohammed et a/. (2000) reported that the bulb production was 

significantly and highly correlated with equatorial bulb diameter, quantity of 

marketable bulbs and polar bulb diameter. It also had a positive relationship ~ith 

the number of rings per bulb and bulb neck thickness. The equatorial bulb 

diameter was significantly correlated with polar bulb diameter and marketable 

bulbs. Bolting, sprouting and split percentage in bulb production were negatively 

correlated with bulb yield, quantity of marketable bulbs, equatorial bulb diameter 

and polar bulb diameter. 

Mohanty and prusti (2000) reported that the pooled analysis Pusa 

Madhavi, Arka Niketan, Punjab Red Round, Arka Pitamber, Agrifound 

Light Red and Pusa Ratnar produced small to medium sized. The 

cultivars Arka kalyan, N-53, Nasik Red, Punjab Red Round, Agrifound 

Light Red and Arka Niketan recorded significantly higher bulb yield. 

Mohanty (2001b) reported that the moderate to high estimates of 

heritability, genetic coefficients of variation and genetic gain were recorded for 

neck thickness, weight of bulb and number of leaves/plant, which could be 

improved by simple selection. Phenotypic and genotypic associations of bulb 

yield were significantly positive for plant height, number of leaves per plant, and 

diameter and weight of bulb, but were significantly negative for neck thickness. 

Mohanty (2001c) reported that the bulb yield was significantly and 

positively correlated with the number of leaves per plant and bulb weight at 

phenotypic and genotypic levels. Neck thickness was positively correlated with 
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plant hetght and bulb dtameter, but was negatively correlated with bulb weight 

and yield at both levels. 

Mohanty (2001 d) recorded that the high heritability with moderate to high 

genotyptc coefftctent of vanation and genetic gatn were recorded for weight of 

bulb. neck thtckness. bulb yteld and number of leaves per plant which could be 

1mproved by stmple select1on. Bulb yteld manifested positive and significant 
' phenotypic and genotypic correlation with plant height and diameter and weight 

of oulb 

Mohanty and Prust1 (2001 b) reported that the pooled analysis revealed 

that Arka Ntketan, Punjab Red Round, Nasik Red, N 2-4-1, Agrifound Light Red 

and Arka Pttamber produced small to medium bulb with thinner neck, assuring 

better storage quality Arka Kalyan recorded the highest yield (21.06 t/ha) which 

was at par wtth Ark a N1ketan ( 19 64 t/ha) and Pusa Madhavi (18.96 tlha), while 

Agnfound Dark Red and N 53 displayed moderately high yield of 18.06 and 17.85 

tlha. respectively 

Rahman et a/ (2002) Correlation and path coefficient analysis in onion 
I 

showed that total bulb yteld (kg/ha) had significant positive correlation wtth plant 

hetght. number of leaf per plant. bulb diameter and bulb yield per plant but had 

stgntftcant negative association with plant spacing 

Mohanty et a/ (2003) reported that the cult1vars Arka Kalyan and N53 

reco1 ded stgntftcantly htgher bulb yield (229 60 and 218.53 q/ha, respectively) 

than the other cult1vars. The Rabi cult1vars when grown in during the kharif 

season could also confer good bulb yield. 

Want (2004) revealed that bulb yield was positively and significantly 

assoc1ated wtth number of leaves, bulb volume, bulb we1ght and number of 

cluves pe1· bulb After computing parttal regression coefficient$, multiple 

regresston equatton was fitted to serve as selection index in garlic crop, which 

reflected 89 2% contnbut1on 1n bulb y1eld variation by bulb weight and number of 

cloves per bulb Hence, emphasts should be placed on these characters- in 
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seiect1on programmes for genetic improvement to obtain higher bulb yield .. in 

garl1c 

Altyu et a/ (2007) the associations among growth and yield components 

and thetr direct anq indirect influence on the bulb yield of onion were 

investigated. Correlation and path coefficient analysis in onion showed that cured 

bulb y1eld had significant positive correlation with plant height, number of leaves 

per plant, bulb dtameter and bulb weight but had negative association with 

percentage-culled bulbs. Path analysts indicated that bulb diameter, !i>lant height 

and number of leaves per plant were the principal component of yield. 
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CHAPTER-Ill 

MATERIALS AND METHODS 

The present investigation "Performance study of different 

cultivars of Onion (Allium cepa L) Under Jabalpur condition" was 

carried out durmg Rabi season of 2007-08. Th1s chapter contain the 

deta1ls about the materials used and methods employed dunng the 

course of present Investigation. 

3.1 Experimental site 

The experiments was conducted at Vegetable Research Farm, 

Department of Horticulture, JNKVV, Jabalpur The topography of the 

experimental f1eld was un1form with good irrigation facilit1es. 

3.2 Climate and season 

Jabalpur IS. situated at 23.9° North latitude and 79.58° East 

long1iudes at and altitude of 411.87 m above rnean sea level was semi 

lium1d. subtropical climate. The matn features are that and dry summer 

and cold wmter w1th occasional shower's. 

On the recommendation of Nat1onal Bureau of Soli Sc1ence and 

Land use Planning of ICAR this area belongs to Agro-ecological sub 

re~1on number 10 1 named as sub-hum1d (dry) Eco-reg1on The soil of 

l~xuenmcntal was clay loam w1th un1form topography. The weekly 

rnax~rrwm and min1mum temperature, relative humidity, rainfall, number 

of rainy days of entire crop growing period presented in Table 3 1. 

3.3 Soil 

The so1l of the experimental field was clay loam havmg good 

ora mage 
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Table-3.1 Weekly meteorological data during the period of 
Investigation from December 2007 to May 2008. 

-------- - ---- -

Temperature Relative 
Month Metro. (DC) humidity(%) Rainfall No. of rainy 

Week (mm) days 
Max. Min Max. Min. 

- -- -------

Dec 49 25.7 8.5 94 42 0 0 
- ---------- ---

50 24.6 11.7 93 58 6 2 
--------- - ---------- ----------

I 

51 23.8 5.5 95 32 0 0 
- ----------

52 25.9 8.6 91 37 0 0 
I go--) - --- - --

Jan 1 25 1 I 42 0 0 8.5 1 I 
-

------ 1- --- -- r -- ~--------

2 26 1 89 92 I 38 0 0 

3 25 6 7.9 85 36 0 0 

4 19.8 57 92 44 1.2 0 

5 22.7 5.9 88 30 1.4 0 

Feb 6 23 9.1 84 45 4.4 1 

7 25.1 4.3 84 20 0 0 
-- -- -- --

8 30 8.6 82 25 0 0 

9 30.4 8.3 77 21 0 0 

Mench 10 34 4 12.4 75 20 0 I 0 

11 32.6 15.3 73 24 0 0 

12 34 6 20 1 i 76 31 1.4 0 
I , .. 

13 35 8 18.1 62 19 0 0 

Apnl 14 34 2 16.9 65 21 0 0 
----~--- ---- -- -

15 38.1 18.3 56 13 0 0 
---- -----

16 40.1 18.8 47 10 0 0 

17 41 9 19 8 43 09 0 0 

May 18 41.7 24 6 

+-
29 12 0 0 

19 39 5 23.8 40 17 0 I 0 I 
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3.4 Experimental details 

The experiment was conducted in Randomized Block Design with 

3 replications. Each replication consisted of nineteen (19) treatments. 

All treatments were randomized separately for each replication. Th,. 

plan of layout is given below:-

1. Place 

2. Season 

3. Experimental design 

4 Number of replications 

5 Number of treatments 

6 Total number of plots 

7. Gross area 

8. Net area 

9. Plot size 

10. Row to row distance 

11. Plant to plant distance 

12. Plot to plot distance 

13. Distance between replication 

14. Crop 

Observations to be recorded:-

Vegetable Research Farm, 

JNKVV, Jabalpur 

Rabi 2007-08 

Randomized Block Design 

03 

19 

57 

256.5 m2 

: 200.07 m2 

: 2.25 x 2.0 m2 

15 em 

10 em 

0.30 m 
1m 

Onion 

(A)Morphological parameters (pre-harvest) 

(Observations recorded at 30, 60 and 90 OAT) 

I. Plant height (em) 

II. Number of leaves/plant 

Ill. Length of leaves/plant 

IV. Bolting percentage 

V. Maturity period (Number of days required for maturity) 
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Ftg- 2 Layout plan of experimental f1eld 
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(B) Productivity parameters (at-harvest) 

01ameter of Bulb (em) 

II Number of Unmarketable Bulb 

Ill Number of Marketable Bulb 

IV Number of Split Bulb 

V We1ght of Bulb/plot 

a Average weight of Bulb (gm) 

b We1ght of Unmarketable Bulb. 

c Weight of Marketable Bulb 

d. Weight of Split Bulb 

VI Weight of Bulb/ha. 

a_ Bulb yield (q) 

b. Marketable Bulb yield (q) 

c Unmarketable Bulb yield (q) 

d Split Bulb y1eld(q) 

V!l Percentage of Bulb/plot 

a. Percentage of Marketable Bulb 

b Percentage of Unmarketable Bulb 

c. Percentage of Split Bulb 

(C) Qualitative Analysis:-

Total Soluble Solids 

II Dry matter content (%) of 100 gm Bulb 

3.5 Agronomical operations 

3.5.1 Planting material 

Nmeteen cult1vars of onion were studied for their performance in 

relat1on to growth, yield and adaptability for high productivity. The 

mformat1on and details of the cultivars and their sources of supply are 

g 1ven below in the ·following table 



Table- 3.2 Cultivar information and their source of supply 

Treatments 

Ts 

T15 

T16 

T17 

T1a 

T19 

. rAG-R~;~~N: :':;~s-~ -- --~:~6; ~ 
i Ll NE-355 ___ _ N H RDF 

i R0-595 I __ NRCOG 

AGRIFOUNDLIGHT RED_j
1 

AADF 
-- -- ----- ---- -------- ------~-- ------ ---- --- --~ 

1 
PRO- 6 Ludhiana 

--------------------~---- ------ -~---- ----------------

SEL-383 IARI 

SEL-402 
---------- ----~----

JNDW0-207 
-- ---- - -----

PKV SEL WHITE 

RHR-O-S1 

B-780-5-2-2 

L-28 

B-780-5-3-1 

NRCOG-W-1 

NRCOG-W-2 

N0-355 

PUNJAB WHITE 

R0-597 

ARKA NIKETAN 

IARI 

Junagarh 

A kola 

Rahuri 

NRCOG 
-~ -------

NHRDF 

NRCOG 

NRCOG 

NRCOG 

NHRDF 

Ludhiana 

NRCOG 

IIHR 

3.5.2 Nursery raising 

After select1on of the site the soil was dug out with the help of 

p1ckaxe and land was ploughed thoroughly and made friable beds were 

prepared according to requirement Thereafter, Beds were 3 x 1 m in 

s1ze and ra1sed up to 15 em from the ground level and the seeds were 

sown 1mmed1ately, then light irrigation was given. 

3.5.3 After care of seedlings 

After sowing of seeds, necessary irrigation were g1ven till the 

seedlmgs were ready for transplanting_ Weeding and plant protection 

rneasure was done as and when required. 
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3.5.4 Field preparation 

Onion crop require a fine tilth The field was ploughed twice with 

the soil turnmg plough, followed by cross harrowing. The experiment 

was laid out on well prepared plots. 

3.5.5 Fertilizers application 

Basal dose of fertilizers was done prior to transplanting of onion 

seed11ngs 

Table-3.3 Basal doses of nutrients applied 

: S. No. 

1 

2 

3 

4 

Nutrient 

Farm yard manure 

Nitrogen 

i Phosphorus 
i 
! Potassium 

Quantity 
(kg/ha) 

20 tonnes 
- - -~-~---------

100 

60 

80 

Source 

Dung (animals) 

Urea 
- - ---- - ---- ---

Single super phosphate 

I MOP (60% K) 
_j --

Top dressing with urea for remaining half quantity of nitrogen was 

applied by to split dose at 30 and 45 days after transplanting. 

3.5.6 Transplanting and gap filling 

45 days old seedlings of uniform height (about 15-17 em) were 
' 

selected and transplanted in the field with the spacing of 15x1 0 em. 

Gap f1ll1ng was done within 10 days after transplanting and light 

1r n~auon were grven JUSt after gap filling of seedlings 300 seedlings 

were transplanted 1n each plot. 

3. 5. 7 Irrigation 

L1ght imgation was g1ven just after transplanting and subsequent 

1tngat1on was g1ven as and when required depends upon soil type and 

cl1mat1c conditions. 

3.5.8 Intercultural operation 

Oxygold we'edicide @ 0.8 ml/lit. of water were sprayed after 

sprinkler imgation at 27 days after transplanting and hoeing was done 
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after 5 days of weedic1de spray. One hand weeding was performed at 

55 days after transplanting. 

3.5.9 Plant protection measures 

A timely spray of Rogor alone with fungicide @ 2 ml/liter of water 

to control sucKmg pest and d1seases was done for protection of crop 

3.5.1 0 Observations recorded 

Observat1on of the characters under study of onion plants was 

recorded F 1ve plants randomly were selected from each plot for 

observation The mean value of the recorded data was considered as 

the actual value of the respective characters. The observation recordea 

at 30 days after transplanting and there after at a regular interval of 30 

days upto 90 days, after transplanting. 

3.6 Morphological parameters 

3.6.1 Plant height (em) 

The plant height was measured in each treatment frof11 ground 

ievel up to the tip of fully opened leaves with help of meter scale at 30, 

60 and 90 days after transplanting 

3.6.2 Number of leaves 

Leaves per plant were counted from five selected tagged plants 

ot each plot The number of leaves per plant was recorded at 30, 60, 

and 90 days after transplanting. 

3.6.3 Length of Leaves (em) 

The length of leaves per plant was measured from leaf base to tip 

of the leaf at 30, 60 and 90 days after transplantmg 

3.6.4 Bolting percentage 

The bolting percentage was calculated by counting the number of 

bolted plants before harvestmg Bolting was calculated 1n percentage. 
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3.6.5 Days taken for maturity 

Days taken for maturity was recorded at the end when tip of the 

leaf starts turning yellow. The foliage is bent with the help of light 

wetght 

3.6.6 Harvesting 

The harvestmg was done by means of kudali when yellowtng and 

fallmg of leaves was observed Then after the foliage is bent dpwn with 

me help of l1ght pressure and after drying of foliage the bulbs are duged 

wtth the help of kudali and the roots are removed. The produce was 

recorded tn ktlograms on net plot basts and the per hectare yield was 

calculated. 

3.7 Productivity parameters (at-harvest) 

3.7.1 Bulb diameter (em) 

The dtameter of bulbs was recorded from each treatment 

randomly and measured by Vernier calipers and the mean was 

calculated 

3.7.2 Number of bulbs per plot 

The anton bulbs harvested from each plot were grouped in to 

marketable bulbs, unmarketable bulbs and split bulbs and their number 

was counted and recorded. 

3.7 .3 Average weight of bulb (gm) 

The average wetght of bulbs was taken after the harvest by 

taktng 20 bulbs from each treatment. 

3.7 .4 Weight of bulbs (kg/plot) 

The onton bulbs harvested from each plot were graded as 
I 

rnarketable bulbs, unmarketable bulbs and split bulbs, and thetr wetght 

'vvas :~ecorded separately The bulb were harvested carefully by digging 

and wetghed after cleaning them properly. 
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3.7.5 Weight of bulbs (q/ha) 

The crop was harvested and bulbs of each net plot were weighed 

1n kilograms Later, the yield was calculated in q/ha. 

3.7.6 Percentage of bulbs/plot 

The onion bulbs harvested from each plot were grouped in to 

marketable. unmarketable and split bulb and their number was counted 

and recorded separately and converted in percentage. 

3.8 Quality parameters 

3.8.1 Total soluble solids (TSS %) 

Bulbs from each treatment were collected and chopped and 

squashed Then after total soluble sol1ds were estimated with Ufe help 

of hand refractometer and mean TSS percentage was calculated. 

3.8.2 Dry matter content 

Bulbs from each treatment were collected and chopped samples 

weigh1ng 100 gm. were dried in sunlight for two days. Then these 

samples were kept in an oven at 60 °C for 24 hours and mean weight of 

dry matter was recorded. 

3.9 Statistical analysis 

The collected data were analysed statistically as sugg<ested by 

F1sher ( 1954) for analysis of variance and standard error of means were 

compared at 5 percent level of s1gn1f1cance 

The skeleton of analysis of variance table is as under table. 

Table- 3.4 Skeleton of analysis of variance 

Source of variation 

Repl1cat1on 

Treatment 

Error 

Total 

Degree 
of 

freedom 

2 

18 

36 

56 

S.S. MSS 

22 

Tab. 
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The cnt1cal difference to test the difference between two mean 

values was calculated as follows·-

Standard errors were found by using formulae mentioned by 

Panse and Sukhatme ( 1957). 

1 S Em ± = ~ 
r 

2 SEd ± = ~ r 
3 CD = ~ 2 Ve x tat 5% 

r 

= S.Ed X tat 5% 

Correlation Coefficient 

The relationship of some important morphological parameters 

w1th y1eld attributing parameters was studied by means of simple 

correlation coeffic1ent calculated by the standard procedure given by 

Panse and Sukhatme (1957) 

L::X y L::X.L::Y 
n 

n 

'v'Vr1er e x· and y equal the mean values for different morphological 

par a meters y1eld attr1butmg character and ·n· is the total number of 

observations The calculated 'r' value is then compared with table value 

of 'r' at 5 percent and 1 percent level of significance. 
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CHAPTER-IV 

EXPERIMENTAL FINDINGS 

Results of the investigation "Performance study of different 

culttvars of Onton (AII1um cepa L.) Under Jabalpur condition" carrie9 

out dur mg the year 2007-08 m the Vegetable Research Farm, JNKVV, 

Jabalpur have been presented under appropriate heads. 

The present growth analysis of nineteen onion (Allium cepa L) 

culttvar provided important parameters responsible for high economic 

yteld Morphologtcal characteristics, viz., plant height, number -of 

leaves, length of leaves, bolting percentage and maturity period 

exh1b1ted stgniftcant influence on productivity characters, viz., diameter 
'I 

of bulb. number, percentage and wetght of marketable, unmarketable 

and spltt bulbs kg per plot and quintals per hectare. 

The qualitative characteristics are also projected the cultivars 

contents. 1 e , T S S percentage and dry matter content The mean and 

analysts of variance table for different results are presented as follows: 

A. Morphological characteristics 

The variability amongst the nineteen cultivars was quantified at 

30, 60 and 90 days fixed tntervals for following quantified various 

morpholog teal attrtbutes are presented under the followtng characters: 

4.1 Plant height (em) 

Plant height (em) per plant at different stage of plant growth were 

recorded at 30 days intervals The results presented tn Table No. 4 . .:1 

shows that the plant height (em) at different stage ot plant growth Data 

r egardmg plant height continued to increase at all the stage of plant 

growth after transplanting in all the cultivars. Significant difference 

among the cultivar'S was recorded at all the stage of plant growth. 
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Table-4.1 Plant Height (em) in different eultivars of onion (at 30, 60 
and 90 OAT) 

Plant Height (em) 

T1 

T? 

I- 30DAf ] 6~6A-T -90 D~ T-
AGRIFOUND WHITE 1 22.86 j 41.88 53.33 

i 23~13---t-- 43.55 -5i2-3~--

Treatments 

r3 R0-595 l 20.60 47.44 51.20 
1- , ;~~R 6 -- ~- -1_~~-----~-~--~-~:-~---~--~---------~~~::-

--~~ -- ----~ ., 

I 
' 

T4 

T5 

Tfi 

Tl 

Te 

Ts) 

T ICJ 

r 11 

SEL-383 

SEL-402 

JNDW0-207 

PKV Sel WHITE 

RHR-O-S1 

8-780-5-2-2 

- l-- -~-~-~-~- --~-

' 18.13 

21 ~33 
--- ----

22.93 
--

22.20 

21.46 

19.93 
------------

T12 ! L-28 22.53 

44.60 

50.56 

44.00 
- ---- --- -

40.55 

39.21 
-

42.88 
---- -------

39.10 
T

13 
] B-780-5-3-1 -~----~-~ -- ~1~8---:-46-- -- - -37.50 __ _ 

i T l/l i NRCOG-W-1- ~ --- -23~1-3 __ _ 
~-

42~ 10 
, r -~- ~ ,-- ~~-~-- ~--r--- ~-~ ~--~ 

34.77 

38.78 
- ----- ---------
60.76 

49.53 

57.32 

54.87 

51.63 
~ ---~ -~~--~-~ 

52.50 

48.20. 

49.30 

50.06 

52.96 

53.16 ' T I~ • NRCOG-W-2 I 21.80 

'• T 16 J N0-355 _ ~ \ ------19.93-- - - - 4~~~---- +------ 52.83·----~-

T1,. , PUNJAB WHITE 21.66 

T1,l R0-597 

TIS.! ARKA NIKETAN 

SEm± 

CD at 5% 

19 46 
I -~ - - -- ---~ 

1.034 

2.967 

17.13 

41.10 

43.43 

34.33 

0.778 

2 233 

''~ 

54.44 

51.06 

44.30 

0 868 

2.491 

At 30 day stage, significantly maximum plant height was recorded 

in the cultivar PR0-6 (23.33 em) followed by LINE-355 (23 13cm) and 

NRCOG-VV-1 (23 13 em), whereas, the min1mum plant height was 
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recorded in the cultivars Arka niketan (17.13cm) and SEL-383 

(18.13cm). At 60 day stage, maximum plant height was noted in cultivar 

PR0-6 (50.99 em), followed by SEL-402 (50.55 em), R0-595 (47.44 

em) and SEL-383 (44.60 em), while minimum plant height was noted in 

cultivar Agri found light red (30.66 em) followed by Arka niketan (34.33 

em). At 90 day stage, significantly higher plant height was noted in the 

cultivar PR0-6 (60. 76 em} and SEL-402 (57 .32 em}. While, the lowest 
plant height was recorded in the Agri found light red (38.78 em} 
followed by Arka niketan (44.30 em). 

4.2 Number of leaves per plant 

The data pertaining to number of leaves per plant presented in a 
table 4.2 indicate that number of leaves continued to increase at all the 

stage of plant growth. Significant difference among the cultivars was 

recorded at 30 and 90 days stage of plant growth after transplanting, 

whereas, nonsignificant differences were recorded at 60 day stage. At 

30 day stage, the maximum number of leaves per plant was recorded in 

cultivar L-28 (4.46) and minimum was noted in Arka niketan (2.86). At 

60 day stage, maximum number of leaves was counted in cultivar PR0-

6 (6.1 0), whereas lowest number of leaves was recorded in cultivar Agri 

found light red (4.44). At 90 day stage, significant differences in number 

of leaves were among the cultivars. The cultivar PR0-6 (8.44) recorded 

the maximum number of leaves being significantly superior to Agri 

found light red (6.44} and was found to be at par with all other cultivars. 

The cultivars Agri found light red recorded the minimum number of 

leaves (6.44} at 90 day growth stage. 
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I 

Table-4.2 Number of Leaves/Plant in different cultivars of onion 

(at 30, 60 and 90 OAT) 

Treatments 

T1 · AGRIFOUND WHITE .. LINE-355 I 

r_, R0-595 

T4 ', AFLR 

T~, 
' 
PRO- 6 

T6 1 SEL-383 

Tr SEL-402 

Ts i JNDW0-207 
I 

L) , PKV Sel WHITE 

T1u RHR-0-S 1 

T11 B-780-5-2-2 

T17 L-28 

T13 B-780-5-3-1 

,-14 NRCOG-W-1 

T1~ NRCOG-W-2 

T16 , N0-355 

T 17-1 PUNJABWHITE 

Tl<l R0-597 

1- 1 ~1 ARKA N I KETAN 

SEm± 

CD at 5(1o 

i- ---- ----- ----- -- ~ 

Number of Leaves/Plant 

~--JODAT- r-60 OAT 

! 4.40 . 5.66 

4.06 

4.06 
------

3.86 
-------------

4.26 
-- ---

4.00 
------ ---

4.33 
------· 

4.33 

4.00 

3 86 
--

4.00 

4.46 
-- -

3.06 

I 4.26 
I -

I 4.26 

t--3.73 
3.86 

I 
3.66 

I 2.86 ! 

0 193 

0.556 

27 

-----

----

--------- -
5.88 

5.66 
-- ----
4.44 

6.10 

5.82 
-

5.75 

5.99 

5.21 

5.77 

5.99 

5.21 

5.11 

5.88 

5.33 
--

4.99 

5.22 

5 55 

5 33 

0.377 

1 083 

--------

90 OAT 
------

8.33 
------

7.77 
-

7.22 
.. 

- ---- - -----~-

6.44 
- ---- ---

8.44 
----

7.44 

7.22 

7.99 
--- ----- -

7.22 

7.77 

6.99 

7.55 
-- -- -- - --

7.22 

7.77 

7.89 

8.44 

8.10 

7.55 
-

6.77 

0.324 

0 930 
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4.3 Length of leaves per plant (em) 

Data regarding length of leaves per plant revealed that a linear 

increase up to 90 day stage as may be seen from table 4.3 Significant 

marked differences were obtained in relation to the length of 

Table- 4.3 Length of Leaves/Plant (em) in different cultivars of 
Onion (at 30, 60 and 90 OAT) 

--
Treatments 

T, AGRIFOUND WHITE 

T2 LJNE-355 

T3 R0-595 

T4 AFLR 
--

Ts PR0-6 

Ts SEL-383 

T1 SEL-402 

Ta JNDW0-207 

Tg PKV Sel WHITE 

T1o RHR-O-S1 

T11 B-780-5-2-2 

T12 L-28 

T13 B-780-5-3-1 

T14 NRCOG-W-1 

T1s NRCOG-W-2 

T1s N0-355 

T11 PUNJAB WHITE 

T1a R0-597 

T19 ARKA NIKETAN 

SEm± 

CD at 5% 

Length of Leaves/Plant (em) 

30 OAT 
--

17.72 

20.28 

20.12 

19.18 

18.59 

18.03 

19.65 

19.02 

20.09 

19.23 

18.72 

19.66 

18.43 

19.36 

17.93 

18.08 

20.15 

19.07 

19.50 

0.397 

1.141 

28 

60 OAT 

28.23 

31.08 

32.74 

24.31 

30.47 

32.69 

31.48 

26.98 

32.48. 

26.03 

31.96 

33.21 

25.19 

26.16 

25.46 

25.09 

25.06 

27.23 

25.27 

0.696 

1.997 

90 OAT 

37.03 

40.26 

40.42 

29.06 

38.87 

40.97 

38.02 

39.19 

39.31 

36.58 

40.29 

41.92 

32.53 

36.42 

35.25 

37.23 

34.23 

36.15 

28.99 

0.591 

1.696 

-



leaves at all the stage of plant growth. At 30 day stage Significantly 

h1ghest length of leaves was recorded in cultivar LINE-355 (20.28 em), 

followed by the cultivar Punjab white (20.15 em) The least length of 

leaves was found. in cultivar Agri found white (17.72 em). At 60 day 

stage, maximum length of leaves was recorded in cultivar L-28 (33.21 

em), followed by R0-595 (32 74 em), whereas, the minimum length of 

!c;aves was recorded in cultivar Agn found l1ght red (24 31 em), followed 

by PunJab wh1te (25.06 em). At 90 day stage, cultivar L-28 (41.92 em), 

had the maximum length of leaves being significantly superior to 

cult1var Arka niketan (28.99 em) and Agn found light red (29.06). The 

m1n1mum length of leaves was recorded in Arka niketan (28 99 em). 

4.4 Bolting percentage 

The data shown 1n Table 4 revealed that the maximum bolting 

percentage was recorded 1n the cult1var L-28 (1.55%) and it was found 

s1gn1flcantly superior over other cultivars. Where as minimum bolting 

percentage was observed 1n cult1var B-780-5-3-1 (0%) and Arka 

n1ketan (0%) 
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Table- 4.4 Bolting Percentage in different cultivars of onion. 

Treatments Bolting Percentage 

T1 AGRIFOUND WHITE 1.33 

T2 LINE-355 0.88 

T3 R0-595 0.99 
r-- 0.88 

--

T4 AFLR 

T!, PR0-6 
- .. 

Tt> SEL-383 

T? SEL-402 

Ta JNDW0-207 

Tg PKV Sel WHITE 

T1o RHR-O-S1 

T 11 B-7 80-5-2-2 

T12 L-28 

T13 8-780-5-3-1 

T14 NRCOG-W-1 

T1s NRCOG-W-2 

T1e N0-355 

T17 PUNJAB WHITE 

T1a R0-597 

T19 ARKA NIKETAN 

SEm± 

CD at 5% 

4.5 Maturity period 

--

. --

1.33 

1 .11 

0.99 

0.77 

1.44 

0.77 

0.77 

1.55 

0.00 

1.44 

1.22 

1.10 

0.88 

0.99 

0.00 

0.156 

0.448 

-

Significant variations were recorded on maturity days within 

cultivars. Data shown table 4.5 the maximum number of days was 

recorded in cultivar PR0-6 (145 days) and minimum number of days 

was recorded in cultivars R0-595, SEL-383, SEL-402, PKV SEI 

WHITE, RHR-O-S1, B-780-5-2-2 and L-28 (135 days). 
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Table- 4.5 Maturity Period in different cultivars of onion. (No. of 

days required for maturity) 

Treatments 
No. of days required for 

maturity 

T 1 . AGRIFOUND WHITE 140 
140 T;y · LINE-355 

TJ . R0-595 

T4 I A~LR 
I Ts i PRO- 6 

Tc SEL-383 

T. SEL-402 

re JNDW0-207 

T9 PKV Sel WHITE 

T10 RHR-0-31 

T11 B-780-5-2-2 

T1;o L-28 
I 

· T 13 I B-780-5-3-1 

T 11 . NRCOG-W-1 

T t!, ! NRCOG-W-2 

T I() • N0-355 

, T 1, ' PUNJAB WHITE 

T 113 R0-597 

I I~ 1\RKA NlKETAN 

SEm± 

CD at 5% 

. -- -·---!~------- -{ 3 5 
-- I - -- --- -13s 

--- --- -----+-----------
1 145 I 
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135 
140 

---- --------

135 
135 
135 
135 
138 

--- ---- -- -- -- - --

138 
140 
140 
138 
140 
140 

0.241 

0.693 



Fig. 5 Length of leaves in different cultivars of 
onion (at 30, 60 and 90 OAT) 
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B. PRODUCTIVITY PARAMETERS 
4.6 Diameter of bulb (em) 

Significant variations amongst the cultivars were also noted with 

regard to bulb diameter. Table 4.6 the significantly maximum bulb 

diameter was recorded in the cultivar LINE-355 (19.01 em). 

Table- 4.6 Diameter of Bulb (em) in different cultivars of onion. 

t------

T1 

Tz ---
TJ 
T4 

Ts . 
T6 

T1 

Te 

Tg 

T1o 
T ,, 

T12 

T13 
T,4 

T15 
T,6 

T17 

T1a 
T,g 

Treatments 

AGRIFOUND WHITE 

LINE-355 

R0-595 
-~------ - -~-~-~------~ ~-~ 

AFLR 

PR0-6 

SEL-383 

SEL-402 

JNDW0-207 

PKV Sel WHITE 

RHR-O-S1 

B-780-5-2-2 

L-28 

B-780-5-3-1 

NRCOG-W-1 

NRCOG-W-2 

N0-355 

PUNJAB WHITE 

R0-597 

ARKA NIKETAN 

SEm± 

CD at 5% 

---

Diameter of Bulb (em) 

18.73 

19.01 

18.90 

18.82 

18.88 

18.21 

18.98 

18.24 

18.12 

17.70 

17.74 

17.84 

18.58 

17.85 

18.56 

17.59 

18.43 

17.28 

16.69 

0.182 

0.524 

-

followed by SEL-402 (18.98 em) and R0-595 ( 18.90 em), while, 

minimum bulb diameter was recorded in the cultivar Arka niketan (16.79 

em). 
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4.7 Number of marketable bulb per plot 

The number of marketable bulbs per plot varied significantly 
amongst the cultivars (Table 4. 7). The higher number of marketable 

bulb per plot was found in the cultivars, LINE-355 (293), NRCOG-W-1 

(291.33), NRCOG-W-2 (291.33) respectively. The lowest number of 

marketable bulbs was found in cultivars SEL-402 (258.33) followed by 

RHR-0-81 (260.66). 

4.8 Number of unmarketable bulb per plot 

Significantly maximum number of unmarketable bulbs per plot 

was noted in the cultivars RHR-0-81 (11.00), Agri found white (9.00}, 

followed by LINE-355 (5.66) The number of unmarketable bulbs per plot 

was found less in L-28 (1.33), R0-597 (2.33), Agri found light red (2.66) 

respectively. 

4.9 Number of split bulb per plot 

Significantly variations existed among cultivars with regard to 

number of split bulb per plot (Table 4.7). The higher number of split 

bulbs per plot was noted in cultivar Agrifound white (3.~6), followed by 

PR0-6 (3.00) and Punjab white (3.00) whereas the lowest number of 

split bulbs per plot was recorded in cultivar Agri found light red (0.00), 

SEL-402 (0.00), JNDW0-207 (0.00), PKV SEL WHITE (0.00), 8-780-5-

2-2 (0.0), L-28 (0.00) respectively. 
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Table-4.7 Number of marketable, unmarketable and split 
Bulb/Plot in different cultivars of onion. 

No. of No. of No. of 
Treatments Marketable Unmarketab Split Bulb 

Bulb -le Bulb 
--~. -

T1 AGRIFOUND WHITE 282.66 9.00 3.66 

Tz LINE-355 293.00 5.66 2.00 

T3 R0-595 284.66 5.00 1.33 
r------ -

266.33 2.66 0.00 T4 AFLR 
------

-

T5 PR0-6 

To SEL-383 

T7 SEL-402 

Ts JNDW0-207 

Tg PKV Sel WHITE 

T1o RHR-O-S1 

T11 8-780-5-2-2 

T12 L-28 

T13 8-780-5-3-1 

T14 NRCOG-W-1 

T15 NRCOG-W-2 

T16 N0-355 

T11 PUNJAB WHITE 

T1a R0-597 

T19 ARKA NIKETAN 

SEm± 

CD at 5% 

285.00 

270.33 

258.33 

261.00 

266.66 

260.66 

283.00 

279.66 

266.66 

291.33 

291.33 

281.33 

284.00 

284.33 

279.33 

3.51 

10.09 

4.10 Average weight of bulb per plot (gm) 

5.33 

5.33 

5.00 

5.33 

4.00 

11.00 

3.66 

1.33 

3.00 

3.66 

4.00 

4.00 

3.00 

2.33 

4.66 

0.496 

1.425 

3.00 

0.33 

o.oe 
0.00 

0.00 

0.66 

0.00 

0.00 

0.66 

2.00 

0.66 

1.66 

3.00 

1.66 

0.33 

0.450 

1.291 

Highly significant variations were recorded amongst cultivars with 

regards to average weight of bulbs per plot (Table 4.8). Significantly 

highest weight was recorded in the cultivar LINE-355 (74gm), followed 

by L-28 (72.33 gm) whereas, the lowest average weight of bulbs was 

noted in the cultivar JNDW0-207 (53.66gm), followed by Agri found 

light red (56gm). 
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Table-4.8 Weight of marketable, unmarketable, split Bulb (Kg/plot) 
and average weight of bulb (gm) in onion cultivars. 

r-- - ---- -

Treatments 

--
T1 AGRIFOUND 

WHITE 
1-----
T2 LINE-355 

T3 R0-595 

T4 AFLR 

Ts PR0-6 

Ta SEL-383 

T1 SEL-402 

Ta JNDW0-207 

Tg PKV Sel WHITE 

T1o RHR-O-S1 

T11 8-780-5-2-2 
-

T12 L-28 

T13 8-780-5-3-1 

T14 NRCOG-W-1 

T1s NRCOG-W-2 

T1e N0-355 

T17 PUNJAB WHITE 

T1s R0-597 

T19 ARKA NIKETAN 

SEm± 

CD at 5% 

Average 
weight of 
Bulb(gm) 

65.00 

74.00 

62.33 

56.00 

69.66 

64.33 

62.33 

53.66 

71.00 

64.40 

61.00 

72.33 

63.00 

63.33 

63.46 

67.33 

70.33 

66.66 

69.00 

3.363 

9.646 

Weight of Bulb (kg/plot) 
Weight of 
Marketab-

le Bulb 
---

14.16 

17.23 

13.96 

7.73 

8.50 

7.41 

8.83 

7.13 

7.33 

12.83 

13.76 

15.50 

9.70 

12.83 

15.00 

13.90 

12.41 

14.00 

12.16 

0.309 

0.886 

Weight of 
Unmarketa-

ble Bulb 

0.450 

0.203 

0.366 

0.266 

0.333 

0.233 

0.333 

0.341 

0.200 

0.466 

0.140 

0.070 

0.103 

0.266 

0.213 

0.233 

0.166 

0.116 

0.183 

0.019 

0.055 

4.11 Weight of marketable bulb (kg/plot) 

Weight 
of Split 

Bulb 

0.180 

0.133 

0.066 

o.opo 
0.150 

0.021 

0.000 

0.000 

0.000 

0.041 

0.000 

0.000 

0.033 

0.091 

0.033 

0.066 

0.125 

0.083 

0.050 

0.0146 

0.0419 

Significant variations were recorded amongst cultivars with 

regard to weight of marketable bulbs per plot. (Table 4.8). Highest yield 

was recorded in the cultivar LINE-355 (17.23kg), followed by L-28 
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(15.50kg), whereas, the lowest yield was noted in the cultivar JNDW0-

207 (7.13kg) followed by PKV SEL WHITE (7.33kg). 

4.12 Weight of unmarketable bulb (kg/plot) 

The yield of unmarketable bulbs in kg per plot also varied 

significantly among the cultivars (Table 4.8). The higher yield of 

unmarketable bulbs where obtained from the cultivar RHR-0-81 

(0.466kg), followed by Agrifound white (0.450kg). The significantly 

lowest yield of unmarketable bulbs was noted in cultivars L-28 

(0.070kg) and B -780-S-3-1(0.103kg). 

4.13 Weight of split bulb (kg/plot) 

The significant difference between the cultivars, for higher yield Qf 

split bulbs were obtained from the cultivars Agrifound white (0.180kg) 

and PR0-6 (0.150kg) (Table 4.8). The lowest yield of split bulbs was 

found in cultivars Agri found light red (0.00), SEL-402 (0.00), JNDW0-

207 (0.00), PKV SEL WHITE (0.00), B-780-5-2-2 (0.0), L-28 (0.00). 

4.14 Marketable bulb yield (q/ha) 

Highly significant variations were recorded amongst cultivars with 

regard to yield of marketable bulbs per hectare (Table 4.9). Significantly 

higher yield was found in the cultivar LINE-355 (382.95q) followed by L-

28 (344.44q) and NRCOG-W-2 {333.33q). The lowest yield was 

obtained from JNDW0-207 (158.51 q) followed by PKV SEL WHITE 

(162.95q). 
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Table-4.9 Yield of marketable, unmarketable, split Bulb and total 
yield of bulb (q/ha) in different cultivars of onion. 

T5 

Tg 

T1u 

111 

• T12 

:Tn 

Treatments 

'AGRIFOUND WHITE 

LINE-355 

R0-595 
I 

! AFLR 

i 

PRO- 6 

SEL-383 

SEL-402 

I J N DW0-207.. 

PKV Sel WHITE 

RHR-O-S1 

B-780-5-2-2 

L-28 

B-780-5-3-1 

T11J , NRCOG-W-1 
T 

i 11 NRCOG-W-2 

T1s N0-355 

T 1 i PUNJAB WHITE 

T1s R0-597 

T 1<J ARKA NIKETAN 

SEm± 

CD at 5% 

Yield of Bulb(q/ha) 
------- ---

Total 
Bulb 
Yield 

328.82 

389.69 

319.98 

Marketab-
le Bulb 
Yield 

314.81 
I 

-1- -
382.95 

310.36 

177.39 17.1.84 

199.61 188.88 

17.0 A 7. 164 _ 81 
- - -

203.69 196.29 

166. 1 0 1 58- 51 
-- ---

167..39 162.95 
-

330.54 285.17. 
--- -- -

309.03 305.92 

345.98 344.44 

- -

Unmark-
etable 
Bulb 
Yield 
9.99 

4 51 

8.14 
----

5.86 

7.40 

5.18 

7.40 

7.58 

4.44 

11.03 

3.10 

1.54 

-

Split Bulb 
Yield 

4.01 

2.11 

1.48 

0.00 

3.33 
------- -

0.47 

0.00 

0.00 

0.00 

0.92 

0.00 

0.00 
- -- ---f----- - - ----+-~-- ----- ----

218.51 215.55 2.22 

315.54 

282.39 

315.55 

274.98 

9.354 

26.830 
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308.88 
-

275.92 

311.11 

270.36 

6.867 

19.967 

5 92 

4.7.3 

5.18 

3.7.0 

2.59 

4.06 

0 401 

1 151 

0.73 

2.03 

0.7-3 

1.48 

2.77 
- -

1.85 

0.55 

0 245 

0 703 



19.5 
E 19 
~ 18.5 ... 
Q) 18 -Q) 

17.5 E 
-~ 17 
"C 16.5 .Q 
:; 16 
ID 15.5 

fig. 7 Bulb diameter (em) in different cultivars of 
onion 

-
- - -

·- - - -
. • Bulb diameter (em) 

. ,-

- I· ll1 -

""" """;) "'<o """' "'OJ """" "":::> ""~ ""::. "",OJ 

500 
ii 
~ 400 
.E: 
.Q 300 
::1 

.Q 

0 200 
"C 
Qj 100 
>= 

0 

TREATMENTS 

fig.8 Yield of marketable, unmarketable, split and 
total bulb yield (q/ha) in onion cultivars 

.. _~, 
- --

,_ __ ,_ - ...- 1-

'~ 

___ , 

3 5 7 9 11 13 15 17 19 

TREATMENTS 

· • Total bulb yield 

• Marketable bulb yield 
o Unmarketable bulb yield 

o Split bulb yield 



4.15 Unmarketable bulb yield (q/ha) 

The yield of unmarketable bulbs in quintals per hectare also 
varied significantly amongst the cultivars (Table 4.9). The higher yield of 

unmarketable bulbs were obtained from the cultivar RHR-O-S1 (11.03q) 

followed by Agrifound white (9.99q). The lower yield of unmarketable 

bulbs was noted in cultivar L-28 (1.54q) followed by B-780-5-3-1 

(2.22q). 

4.16 Split bulb yield (q/ha) 

The split bulb yield (q/ha) also varied significantly amongst the 

cultivars (Table 4.9) maximum split bulb yield was recorded with 

Agrifound white (4.01q) followed by PR0-6 (3.33q). Whereas, the 

lowest yield was recorded in Agri found light red (0.00), SEL-402 (0.00), 

JNDW0-207 (0.00), PKV SEL WHITE (0.00), B-780-5-2-2 (0.0), L-28 

(0.00). 

4.17 Total yield of bulb (q/ha} 

The total yield (yield of marketable bulbs, unmarketable bulbs 

and split bulbs) expressed in quintals per hectare, varied significantly 

amongst the cultivars (Table 4.p). The cultivar LINE-35 (389.69q) 

recorded significantly highest total yield of bulbs followed by L-28 

(345.98q). The total yield of bulbs was found lowest in JNDW0-207 

(166.10) and PKV SEL WHITE (167.39q). 

4.18 Percentage of marketable bulb per plot 

The percentage of marketable bulbs per plot varied significantly 

amongst the cultivars (Table 4.1 0). The higher percentage of 

marketable bulbs per plot was found in the cultivar UNE-35 (97.66%) 

followed by NRCOG-W-1 (97.11 %) and NRCOG-W-2 (97.11 %). The 

lowest percentage of marketable bulbs was found in cultivar SEL-402 

(86.1 0%) followed by RHR-O-S1 (86.88%). 
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Table-4.1 0 Percentage of marketable, unmarketable and split 
Bulb/plot in different cultivars of onion. 

,_ Percentage of Bulb/plot 
Perce-ntage of ~Percentage--Treatments 

Marketable of 
Bulb Unmarketab-

le Bulb 

Percentage 
of Split Bulb 

-- ---------~---- -----=------+-------- 1---~~~ 
T1 AGRIFOUND WHITE 94.21 2.99 1.22 

--·- ----------- -----------

LINE-355 97.66 1.88 

T3 R0-595 
------~~ t------=--=----=--=c----+--------

94.88 1.66 

, T4 AFLR 88.77 0.88 
- - ------- ------------------~~---t---~----------

PRO- 6 

T6 SEL-383 

T I 

Ts 

SEL-402 

JNOW0-207 

• T9 PKV Sel WHITE 

I 
j ------

94.99 1.77 

90.11 

86.10 

86.99 

88.88 

1.77 

1.66 

1.77 

1.33 
------- -- -----------+--------~~------ ------

T10 RHR-O-S1 86.88 2.99 

T11 B-780-5-2-2 

,T13 -~-B-_7_~0-5-3-1 
I 
I T14 NRCOG-W-1 

T1s NRCOG-W-2 

T tG NO 355 
T PUNJAB WHITE I 1 I 

i 

i T1s I R0-597 
I 

, T19 ARKA NIKETAN 

SEm± 

CD at 5% 

94.33 

93.22 
- --

88.88 

97.11 

97.10 

93.66 

94.66 
-----94.77 - --

93.10 

1.172 

3.364 

39 

1.22 

0_44 

0.99 

1.22 

1.33 

1.33 

1.00 

0.77 

1.55 

0.244 

0.702 

-----------

0.66. 
-------~~---

0.44 
- ---------~ --

0.00 

0:-99 
-- ---------

0.11 
--- - -- --- -----

0.00 
-------- ---

0.00 
-- -------- - -
0.00 

0.22 

0.00 

0.00 
-- --~----

0.22 

0.66 

0.22 

0.55 
- --~-

0.99 
------------

0.55 
------- ----~---

0.11 

0.149 

0.429 



4.19 Percentage of unmarketable bulb per plot 

Significantly maximum percentage of unmarketable bulbs per plot 

was noted in the cultivar RHR-O-S1 (3.66%) followed by Agrifound 

white (2.99%) (Table 4.10). The percentage of unmarketable bulbs per 

plot was found less in L-28 (0.44%), R0-597(0.77%) and Agri found 

light red (0.88%) respectively. 

4.20 Percentage of split bulb per plot 

Significantly variations existed amongst cultivars with regard to 
percentage of split bulbs per plot (Table 4.10). The higher percentage 

of split bulbs per plot was noted in cultivar Agrifound white (1.22%) 

followed by PR0-6 (0.99%) and Punjab white (0.99%). Whereas the 

lowest percentage of split bulbs per plot was recorded in cultivar Agri 

found light red (0.00), SEL-402 (0.00), JNDW0-207 (0.00), PKV SEL 

WHITE (0.00}, B-780-5-2-2 (0.0), L-28 (0.00). 

C. QUALITATIVE CHARACTERISTICS 

4.21 Total soluble solids percentage in degree brix 

Average percentage of total soluble solids in bulb juice was 

determined by Hand Refractometer (Table 4.11 ). The cultivars differed 

significantly with regard to TSS content is bulb. Higher TSS was found 

in the cultivar B-780-5-2-2 (13.76), higher TSS also noted in cultivar B-

780-5-3-1 (13.34), while the lowest TSS recorded in Punjab white 

(11.38) followed by LINE-355 (11.53). 

4.22 Dry matter content per 100 gm bulbs 

The significant difference recorded between cultivar (Table 4.8). 

The higher dry matter content per 100 gm bulbs was recorded in 

cultivar Agri found light red (16.26gm), whereas the lowest dry matter 

content of bulb was noted in the cultivar Agrifound white (9.96gm), 

NRCOG-W-1 (1 0.24gm) and RHR-O-S1 (1 0.83gm). 
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Table-4.11 TSS and Dry Matter Content in different cultivars of onion. 

T1 

T: 
r, 
T4 

T2 

TG 
T~' 

Ts 

T'l 

T 10 .. 
I I', 

Tp 

T1:~ 

Tl"l 

I I:J 

Treatments 

AGRIFOUND WHITE 

LINE-355 

R0-595 

AFLR 

PRO- 6 

! SEL-383 

--l 

SEL-402 

JNDW0-207 

PKV Sel WHITE 

RHR-0-S1 

L-28 

B-780-5-3-1 

NRCOG-W-1 

NRCOG-W-2 

I 

-- --

Total Soluble 
Solids (0Brix) 

11.62 

11.53 

12 40 

11.82 
-----

12.18 

12.00 

Dry matter 
content (%) of 1 00 

gm Bulb 
9.96 

'• 

--------- --

12.70 

11 72 

16 26 

14.40 

13.50 

13.33 

12.60 

12.43 
. -

12.27 

12.10 
- -- -

12.26 

12.23 

10.83 
-1-

13.76 I 12.03 

- -~~-~;-·I~-~~~:---
12.47 - 1 10.24 · 

1- - . 
rw 

T17 ~~~
3

J~B wHITE=_±-
12.26 

12.51 

11.38 

12.09 

11.77 

13.43 

13.23 

14.83 

14.93 

12.93 
T18 R0-597 

T1,, • ARKA NIKETAN 

SEm± 

CD at 5% 

41 

0.181 

0.521 

0 205 
'· 

0.590 
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Correlation studies:-

The correlation coefficients of yield with vanous characters were 

calculated and significant positive correlations were recorded (Table 

4.12). Plant height 30 OAT had s1gmficant correlation with plant height 

90 OAT (0.5879) and number of leaves 30 OAT (0.5706) Plant height 

60 OAT significantly and positively correlated with plant height 90 OAT 

(0.7008), length of leaves 60 OAT (0.6484) and length of leaves 90 OAT 

(0.6643). 

Plant he1ght 90 OAT s1gn1f1cantly posit1ve correlation w1th number 

of leaves 90 OAT (0 5546) and length of leaves 90 OAT (0.4835). 

Number of leaves 30 OAT also had significantly positive 

correlation w1th length of leaves 60 OAT (0 5579) Length of leaves 90 

OAT (0.5292) and bolting percentage (0 6835) 

Length of leaves 60 OAT had sigmf1cant1y positive correlation with 

length of leaves 90 OAT (0.9011) and bolting percentage (0.5581). 

Length of leaves 90 OAT also had significantly positive 

correlation with bolting percentage (0 5457). 

Number of marketable bulb per plot had significantly positive 

correlation w1th bulb yield (q/ha) (0 5617) and weight of marketable bulb 

(kg/plot) (0 6126). 

Weight of marketable bulb (kg/plot} had significantly pos1tive 

correlation with number of marketable bulb per plot (0.6126) 

Th1s md1cates that the weight of marketable bulb per plot 

increases w1th number of marketable bulb per plot. 
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CHAPTER-V 

DISCUSSION 

The present mvestigat1on entitled "Performance study of different 

cultivars of On1on (Allium cepa L.) Under Jabalpur condition" was carried 

out at the Vegetable Research Farm, JNKVV, Jabalpur (M.P) The discussion 

of the present mvestigat1on has been classified under the following heads:-

1 Morphological variations 

2 Productivity variations 

3. Oual1tat1ve vanat1ons 

4 Correlation studies 

1. Morphological variations:-

The result of the present investigation clearly exhibited that plant 

he1ght (crn). number of leaves, length of leaves (em), bolting percentage and 

11:atunty penod were influenced significantly. 

PR0-6 had significantly maximum plant height at 30 OAT, 60 OAT and 

90 OAT. whereas the mmimum plant height at 30 OAT was recorded under 

arka nrketan and plant he1ght at 60 OAT and 90 OAT were in agrifound light 

r~d The SiQrllfrcant vanat1ons amongst different cultivars may be due to their 

genetic characters. S1milar results were reported by Khan (1989), Mohanty 

(2002), Mohanty et a/. (2002), Sarkar and Jain (2002) and Qureshi et a/. 

(2004) 

The s1gn1flcant differences with regard to number of leaves were 

exh1b1ted w1th1n the cult1vars. Higher number of leaves at 30 OAT was 

recorded m L -28 and number of leaves per plant at 60 OAT recorded under 
' 

PR0-6 whereas mmimum number of leaves per plant at 30 OAT was noted 

L;:wer arka n1ketan and m1n1mum number of leaves per plant at 60 and 90 OAT 

'"ere iow under· agnfound l1ght red Number of leaves per plant at 90 OAT was 
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highest in PR0-6 at par with N0-355. Similar results were reported by Khan 

( 1989 ). Mohanty and Prusti (2001 ), Mohanty (2002) and Cheema eta/. (2003). 

Length of leaves (em) was significantly exhibited within the cultivar.s. 

H1gher length of leaves at 30 OAT was recorded in the cultivar LINE-355 and 

min1mum was in agrifound white, whereas maximum length of leaves at 60 

D.AT and 90 OAT was recorded in L-28. Minimum length of leaves at 60 OAT 

was noted 111 agrifound light red and 90 OAT was in arka niketan Similar 

findings were reported by Khan (1989) and Cheema eta/. (2003) in onion. 

This s1gn1ficant increase tn the length of leaves may be due to iocre~e 

1r1 photosynthetic potentiality of the cult1vars. 

Max1mum bolttng percentage of onion was recorded tn L-28, whereas 

mm1mum bolting percentage (0%) was recorded in B-780-5-2-2 and arka 

n1ketan S1mrlar results were reported by Seetohul (2002) 111 Red Bombay. 

H1ghest number of days requ1red for maturity was noted under PR0-6, 

whereas minimum was recorded under Ro-595. Sel-383, Sel-402, Pkv Sel 

White, RHR-O-S1, B-780-5-2-2 and L-28 (135 days). (Shah et a/., 2002 and 

Khandagale et a!., 2005). The earliness in maturity may be attributed due to 

mcreased photoperiod, high temperature and dry atmosphere which are 

fd v'uUi able for early maturity of the bulb. 

2. Productivity variations:-

Productlvlty being a complex character is determined by rnany 

number of genes and thus largely Influenced by the environment However, 

c~t!TiVcHS differences always play an important role 111 the productivity. The 

cult1vars under study also showed significant response for productivity. 

S1gn1ficant maximum average weight of bulb (7 4gm) was recorded in cultivar 

LINE-355 and minimum under cultivar JNDW0-207. Similar results were 

reported by Mohanty et a/. (2002) Singh and Brar (2002), Savon and Ayala 

( 1986) 
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Stgniftcantly higher total bulb yield (389.69 q/ha) and marketable bulb 

yteld (382 95 q/ha) were recorded under LINE-355, whereas mmimum were 

noted under JNDW0-207 Stmilar findings was also confirmed by 

Bhagchandani et at (1980), Chadha and Sidhu (1986), Balonos (1989), 

Katwale and Saraf (1991), Patil eta!. (1991), Costa (2000), Mohanty (2001a), 

Seetohul (2002) and Kabura et at. (2008). Higher unmarketable bulb yteld was 

rc·corded under RHR-O-S1 (11 03 q/ha) and mmtmum was under L-28 (1 54 

q/ha). whereas maxtmum split bulb yield was noted in agrifound white (4.01 

q/ha) and mtntmum split bulb yield was under agrifound light red, Sel-402, 

JNDW0-207, Pkv sel white, B-780-5-2-2 and L-28. This may be due to 

genettcal character of individual cultivars. The maximum productivity was due 

to htgher rate of photosynthetic ability The early maturing cultivars gave poor 

yield whtch may be due to incomplete translocation of photosynthate from 

leaves to stnk 

The maxtmum dtameter of bulb was noted in cultivar LINE-355 

( 19 01 em). whereas mint mum was under arka ntketan. Similar ftndings 

reported by Mohanty et at. (2002), Sarkar and Jain (2002) and Khandagale et 

CJ! (2005) Thts may be due to combination of most of the morphological 

characters Moreover the photosynthetic area and efficient translocation of 

frJod The pioducttvtty 1n LINE-355 may also be due to an tncrease in the 

d;arneter of bulb 

3. Qualitative variations:· 

Regardmg quality aspects, indivtdual cultivars had signiftcant influence 

011 rss percentage and dry matter content of 100 gm bulb 

However, the maximum dry mater content of 100 gm onion bulb was 

noted m agnfound ltght red 16 69gm) followed by R0-597 (14 93gm). Similar 

result was also reported by Bhonde et at (1992), Diaz (1994), Pramanick et at. 

1 1999) and Stngh et a/ (2003) The minimum dry matter content of 100 gm 

01110n bulo was recorded under agnfound white (9.96gm). 
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The chem1cal analysis for Total Soluble Solids of the bulb also showed 

s1gn1f1cant variat1on amongst cultivars. The maximum TSS (0 Bnx) was noted in 

B-780-5-2-2 (13.76) followed by N0-355 (12.51), where as minimum Ts·s 

(
0 Brix) was noted under Punjab white (11.38). This findings was also confirmed 

by Masthanareddy and Sulikeri (1998), Sarkar and Jain (2002) in arka niketan 

and Khandagale et at. (2005) in phule suwarna. 

4. Correlation studies 

Thus. the associationship in the present investigation, plant height at 

success1ve stage correlated positively and significantly with length of leaves at 

different stages ind1cat1ng that w1th the increase in leaf length, the plant height 

1s mcreased Moreover, number of leaves per plant at 30 OAT was also 

correlated with leaf length at 60 and 90 OAT. Similar result were also reported 

by Thakur eta/ (1997), Mohanty (2001 b) and Rahman eta/. (2002). 

Data presented in table number 12 indicating that weight of marketable 

bulb (kg/plot) was positively and significantly correlated with number of 

marketable bulb pe.r plot indicating that increase in number of number of 

marketable bulb per plot with the increase weight of marketable bulb (kg/plot) 

Smldar fmdmgs were also confirmed by Suthanthira Pandian and 

rvluthuknshnan ( 1982) 

Number of marketable bulb per plot was also positively and significantly 

correlated w1th Total bulb yield (q/ha). The results indicated that if number of 

marketable bulb per plot increases, Total bulb yield (q/ha) also increases. 
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CHAPTER-VI 

SUMMARY, CONCLUSIONS AND SUGGESTIONS FOR 

FURTHER WORK 

The present Investigation "Performance study of different cult1vars of 

On1on (AIIwm cepa L )" was carried out primarily under Jabalpur condition during 

Rabi season 2007-2008. The experiment was laid out in randomized block 

des1gn w1th nmeteen treatments and replicated three times. The ~treatments 

1ncluded nmeteen cult1vars v1z Agrifound White. Lme-355, Ro-595, Agri Found 

L1ght Red. Pro- 6. Sel-383. Sel-402. JNDW0-207, Pkv Sel White, RHR-O-S1 L B-

780-5-2-2. L-28. B-780-5-3-1. NRCOG-W-1, NRCOG-W-2, No-355, PunJab 

Wh1te. Ro-597 and A.rka N1ketan 

The obJeCtive of the investigation was to study the morphological and 

growth parameter in relation to yield. 

The salient features of the findings on different parameters recorded 

dunng the course of study are summarized as follows 

1 Growth of the plant in cultivar PR0-6 was faster and max1mum in all the 
'· stage ,1f plant growth. Plant height (60 76cm) was noted Significantly 

h1gher in PR0-6 as compared with all other cultivars He1ght of the plant 

was not found to be significantly Correlated with yield per hectare. 

N1ax1mum number of leaves was noted m the cultivar PR0-6 and N0.-355 

(C3 44) Followed by AgnfouncJ white (8.33). The other cultivars showed 

nonsign1f1cant difference for number of leaves. Higher length of ieaves 

was recorded in the cultivar L-28 (41.92cm). 

2 f\1ax1mum diameter of bulb recorded in the cultivar LINE-355 (19.01 em). 

J 1 )ia;-,t hc::gl1t numiJer of leaves, length of leaves and diameter uf bulb, 

correlated pos1t1vely and significantly which ultimately ·~ave higher 

production per hectare 
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4 LINE-355 cultivar also exhibited significant influence on number of 

marketable bulb per plot (393), bulb diameter (19.01 em) and y1eld of 

marketable bulb (382 95 q/ha) under Jabalpur condit1on. 

5 Cult1var B-780-5-2-2 produced maximum TSS (13.76) and med1um dry 

matter content (12.03 %) 

Thus, it may be suggested that the cultivar have their own potential 

and played an Important role for the production of onion bulb. 

CONCLUSION:-

The cultivar exhibited considerable variation in the morphologic~ 

and growth parameters and yield attributing characters_ 

It 1s suggested that in the present investigation, considerable 

vanat1on ex1st in the morphological character and yield attributing 

parameters among the cultivars tested_ 

Cult1var LINE-355 gave highest total yield (389.69q/ha), and 

h1ghest marketable bulb yields (382.95q/ha.), Hence it is suggested that 

th1s cult1var is suitable for kymore plateau and satpura hills condition. 

Maximum TSS was recorded in cultivar 8-780-5-2-2 (13. 76), 

whereas highest dry matter content (%) of 100 gm bulb recorded with 

cultivar Agn found l1ght red (16.26) 

Marketable bulb y1eld per plot exhibited positive mutual r~lationship 

w1th the number of marketable bulb per plot and also positively associated 

w1th marketable bulb yield per plot in onion cultivars. So for improvement 

of y1eld. selection can be based on these characters 
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SUGGESTIONS FOR FUTURE RESEARCH WORK: 

On the basis of the findings of present investigation the following studies 

are suggested for further work in future: 

1. The experiment should be repeated to confirm the findings of 

the present investigation. 

2. D1vergent cultivars should be used in the breeding programme to get 

the better combinations of yield components which may ultimately give 

higher production of bulbs per unit area. 

3. The cultivars included in the present investigation may also be tested 

during kharif season for their suitability under Jabalpur conditions. 

4. The cultivars Line-355 may be tested under different agro climatic 

conditions of Madhya Pradesh. 
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Appendlx-1 Mean squares for different parameters at different intervals -

1. Plant height (em) in different cultivars of onion 

Sources of 

vanat1on 

·-

Replications 

Treatments 

Error 

Total 

d.f 

·--
2 

18 

36 

56 
I 
t· 

Intervals 
---------- ------ --- ---------- -

30 OAT 60 OAT 

1 0034 0.5327 
- - -------

12.0261** 80.2681 ** 

3.2124 1.8194 
------ --· 

2. Number of leaves per plant in different cultivars of onion 

Sources of 

vanat1on d f. Intervals 

30 OAT 60 DAT 

Repl1cat1ons i 2 0.0906 1.5394 
·-- ~------ -- --- -- ----

Treatments 18 0.5323** 0.5442** 

Error 36 0.1127 0 4283 

Total 56 

3. Length of leaves (em) in different cultivars of onion 

Sources of 

vanat1on d f Intervals 

30 OAT 60 OAT 

r:;:epl!cat!ons 2 0.0901 0.6248 

Treatments 18 1.9503** 58.0064** 

Error 36 
- I - ------- --- --- - -------- --

0.4750 1.4552 

Total 56 

-- ----------

90 OAT 
-- -

3.1437 

69.7256** 
----- --

2 2628 

90 DAT 
-- -- -- --

0.7866 

0.9228** 

0.3154 

90 OAT 

7.5646 
---

41.1712** 
- - ·-

1.0496 



4. Bolting percentage, maturity period and diameter of bulb in different 
cultivars of onion 

----- -- --- -~-

Number of 

Sources of vanatron d f Bolting days 

percentage required for 

I maturity 
-- j-- -- -- -- --~-~----

Repl1cat1ons 2 .1255 27 8421 

Treatments 18 1 o.5264** 
-~ 

22 6315** 
I 

t:rror 36 1 0.0732 0.1754 

Total 56 _r 
5. Number of bulb per plot in different cultivars of onion 

---

Number of bulb/plot 

Source of df No of No. of 

variation marketable unmarketable 

bulb/plot bulb/plot 

Repl1cat1ons 2 0.2017 1 0000 

Treatments 18 
I 

372.0916** 15 1442** 
- I - ---- -- -- ---I 

Error 36 37 1369 0 7407 

Total 56 I I 
I 

6. Weight of bulb (kg/plot) in different cultivars of onion 
I 

Source of 

\lar:at1on 

i~epl1cat1ons 

T1 eatments 

Error 

Total 

df 

2 

18 

36 

56 

Average 

I we1ght of 

bulb (gm) 

13 9890 

82.3156** 

I 33 9373 
i 

I 

We1ght of bulb (kg/plot) 

I 
' We1ght of Weight ot 
i 
: marketable unmarketable 

bulb bulb 

0.5067 0.0027 

30 1822** 0 0374** 

0.2866 0 0011 

II 

Diameter 

of bulb 

(em) 
-------~ 

0.4087 

1.3175** 

0.1003 

No. of split 

bulb/plot 

0.0526 

4.1871** 

0.6081 

-

Werght of 

split bulb 

0 0002 
-

0 0097** 

0 0006 



7. Yield of bulb (q/ha) in different cultivars of onion 

Weight of bulb (q/ha) 

Source of , d.f 

vanation 
-------------- -------- -------~-----

Total bulb marketable unmarketable split bulb 

yield bulb yield bulb yield yield 
~-~------ ------

Replications 2 662.875 250.575 0.7334 0.0153 
-·- -- ------ - -- ---- - -------- - ---- ------------

i- reatments 18 15438.832** 14905.002** 19.7542** 4.5623** 
-- -- -------- ------ ------ -- -----------

Error 36 262.533 141.4948 0.4836 0.1802 
- ---- ---- ---- ----- ---

Total 56 

8. Percentage of bulb/plot in different cultivars of onion 

Percentage of bulb/plot 
---------------~------- --- ------- --- ---- ------

Source of d f. Percentage of Percentage of Percentage of 

vanat1on marketable unmarketable split bulb/plot 

bulb/plot bulb/plot 
---- ---- ----- -- --- -

i Replications 2 0.0360 0 3551 0.0062 
--

Treatments 18 41.3505** 1.2806 0.4624 

Error 36 4.1273 0.1799 0.0673 

Total 56 
L - -

9. T.S.S. percentage in degree brix and Dry matter content of 100 gm 
bulbs in different cultivars of onion 

Source of 

vanat1on 

Replications 

Treatments 

Error 

Total 

*S1gn1f1cant at 5 % level 

"S1gn1ficant at 1 % level 

d.f. 

--- -----

2 

18 

36 

56 

TSS (0Brix) Dry matter 

content 
- --- ---- - --

0 1193 0.0407 

1.7459** 7.5698** 
--

0.0990 0.1271 

Ill 
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