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Abstract

Onion is considered as an important vegetable crop in the
world. India is the second largest producer of onion
contributing about 20% world production. At the present
times, onion is adapted to various agro-climatic conditions
of India and cultivated in all seasons (kharif, late kharif
and rabi) using advanced technology and improved
varieties. Bolting is a physiological disorder and reduces
quality and marketable yield of onion and having poor
storability. Onion plants are biennials i.e. they normally
flower inthe second season of their development. However,
under favourable conditions, some sensitive varieties bolt
in the first season itself. Bolting is a result of complicated
interaction between genotype, plant age and environmental
factors. Bolting is essential for seed production, but
undesirable during bulb production. Bolting varies with
genotype susceptibility and resistance, and is clearly
influenced by temperature or cultivar or both. This problem
occurs mostly in late kharif due to variation in temperature
during vegetative growth under Indian plains. With suitable
screening method more potent lines can be screened by
critical selection for bolting resistance. Twelve advance lines/
varieties of short day onion were screened for bolting
tolerance during late kharif season with five dates of
planting at 15 days interval. On the basis of two years data,
highest marketable yield was recorded in DOGR-1168 (38.84
t/ha) followed by DOGR-595 (37.02 t/ha) with the minimum
bolting percentage (<5%). Thus, these lines can be further
exploited in breeding programme.
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Introduction

Onion is the most important crop among vegetables in
the world. It is a photo-sensitive crop and on the basis
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of day length varieties are divided into short day and
long day types. Long day types are high yielder but have
poor shelflife, whereas short day types have better shelf
life with low yielding capacity and are sensitive to bolting,
Onion is grown as an annual plant for commercial
purpose, although they are biennial plant for completing
life cycle, which means that it takes two seasons to go
from seed to seed. First year bulbs are produced and
next year bulbs are planted to produce seed. When onion
is grown as bulb crop, some seed stalks are produced
before formation of normal bulbs which is known as
bolting. Bolting is not desirable because it stops the
development of bulbs in bulbing crop. These bulbs
become fibrous and light in weight. The bulbs become
unfit for consumption and such bulbs do not have long
keeping quality because these have hard core inthe centre
and are prone to rotting. The seeds obtained from such
bolts are not desirable and have tendency to bolt in next
generation.

Onion is adapted to various environments for example it
is cultivated around the majority of cities in the country
with one or several cultivars with acceptable yield.
Nevertheless, genetic information about this plant is
relatively limited (Brewester 1994). One ofthe important
breeding objectives of onion is resistant to bolting (Hu
et al. 2003). One factor of escaping from bolting is the
genotype and the other is the plant age when it confronts
low temperature (Brewester 1994). Bulb production in
onion depends on genotypes, temperature, photoperiod
and their interactions (Ansari and Mamghani 2008, and
Brewester 1994). Thus, eachlandrace variety is adapted
to a specific climatic condition. The amount of bolting
depends on variety, time of transplanting, seedling size,
and environment. The bolting percentage is highest during
years in which temperatures are relatively low in late
kharif at critical stage of development in sensitive
varieties. Even bolting in onion sometimes takes place
to the extent of 50-80% in early rabi or late kharif crop.
To minimize bolter bulbs and to enhance marketable yield,
the experiment was conducted during late kharif using


mailto:guptaaj75@yahoo.co.in

Vegetable Science, Vol. 45(1), January-June 2018

twelve onion advance lines/ varieties to screen out
bolting tolerant varieties suitable for late kharif season.

Materials and Methods

The investigation was carried out at the Experimental
Farm of ICAR- Directorate of Onion and Garlic
Research, Rajgurunagar for two years i.e. 2010-11 to
2011-12. Twelve advance lines/ varieties viz., Bhima
Kiran, Bhima Raj, Bhima Red, Bhima Shakti, Bhima
Super, Bhima Shweta, N-2-4-1, DOGR-595, DOGR-
1133, DOGR-1168, RGO-53 and W-448 were taken for
the study. Seedlings of 50 days old were transplanted in
main field during late kharif at five dates in the 15 days
interval from 16 September to 16 November. Each
genotype was raised in a net plot size of 3x2 mat spacing
of 10x15 cm from plant to plant and row to row,
respectively. A total of 400 plants were accommodated
in each plot. The experiment was conducted under
randomized block design in three replications. All the
recommended package of practices were followed for
raising the crop. Observations were recorded from 10
randomly selected plants for plant height, number of
leaves, collar thickness, polar diameter, equatorial
diameter, neck thickness and total soluble solids.
Observations for marketable yield, total yield, percentage
doubles and bolters were calculated on plot basis. Days
to harvest after transplanting and percentage plant
establishment were calculated. The total soluble solids
(TSS) were determined with digital refractometer
calibrated using distilled water. Monthly average
maximum and minimum temperatures, photoperiod and
total rainfall from ICAR-DOGR weather station for
2010-11 and 2011-12 are presented inFig. 1. All statistical
analysis was carried out based on twenty one traits using
INDOSTAT software available in the Directorate.
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Fig.1: Monthly average maximum and minimum tempera-
ture, photoperiod and total rainfall from DOGR weather sta-
tion for 2010-11 and 2011-12.

Results and Discussion

The present investigation revealed that the significant
variation among the twelve advance lines/ varieties in
late kharif season, which indicated the presence of
significant genetic variability for all the traits including
bolting tendency. During first year, on the basis of overall
mean of different dates of planting, minimum bolting
percentage was recorded in Bhima Kiran (4.35%)
followed by DOGR-595 (4.50%) and DOGR-1168
(5.55%) whereas highest marketable yield was recorded
in DOGR-1168 (41.51 t/ha) followed by DOGR-1133
(39.44 t/ha) and DOGR-595 (38.32 t/ha) as presented
in Table 1. Highest percentage of marketable yield was
recorded in Bhima Kiran (79.52%) followed by DOGR-
595 (79.04%) and DOGR-1133 (78.00%). DOGR-1168
exhibited maximum percentage of A grade bulbs
(49.40%) followed by DOGR-1133 (49.30%) and Bhima
Kiran (49.17%) whereas W-448 recorded maximum
average bulb weight (121.60 g) followed by DOGR-
1168 (112.64 g) and DOGR-595 (111.53 g). These
results are in conformity with the findings of Sawant et

Table 1a: Mean performance of advance lines/ varieties during late kharif 2010-11.

S.  Entries 1 2 3 4 5 6 7 8 9 10 11
No. PH(m) NOL CTh(mm) P(mm) E(mm) N (mm) %AGB %BGB %CGB % Double % UMB
1 Bhima Kiran 63.58 1121 1849 4535 5371 535 4917 2274  7.62 11.55 457
2 Bhima Raj 60.01 1259  17.73 4685 5074 535 4413 2078  9.01 1221 2.63
3 BhimaRed 62.87 1183  17.74 4603 5269 505 3826 18.68  7.23 13.74 2.33
4  Bhima Shakti 62.67 1153 1832 4501 5410 5.00 4032 2178  6.60 19.70 3.68
5  Bhima Super 6240 1158 1717 4578 5280 417 4114 2117 808 9.08 2.79
6  BhimaShweta  64.09 1171 1831 4686 5256 523 2929 1941 582 15.30 3.83
7 N-24-1 63.07 1188  18.69 4499 5369 559 3475 2898  9.63 9.93 436
8  DOGR-1133 6651 1219 1897 4544 5225 436 4930 2157 714 11.11 3.66
9  DOGR-1168 6650 1298 1838 4519 5464 465 4940 2065  7.31 1415 2.84
10  DOGR-595 65.97 1174 1889 4498 5620 528 4783 2345 775 12.92 341
11  RGO-S53 6443 1188  17.63 4331 5101 429 3891 1679 475 18.03 156
12 W-448 60.45 1243 1851 4474 5327 525 3627 1755  7.08 14.42 2.64

Mean 6355 1196 1824 4538 5314 496 4156 2113  7.33 1351 319

SE 227 061 0.81 155 207 061 419 320 165 2.26 0.82

CD 5% 665 178 2.38 456  6.08 179 1228 939 483 6.56 2.40

PH = Plant height, NOL = Number of leaves, CTh= Collar thickness, P = Polar diameter, E = Equatorial diameter, N = Neck thickness, % AGB
=% Agrade bulbs, % B= % B gradebulbs, % C =% C grade bulbs, % D = % Double bulbs, %UMB =% Unmarketable bulbs.
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al. (2002), Gupta et al. (2011a), Bosekeng and Coetzer
(2013) and Gupta et al. (2015).

In second year, on the basis of overall mean of different
dates of planting, minimum bolting percentage was
recorded in Bhima Kiran (2.31%) followed by DOGR-
595 (2.56%) and DOGR-1168 (3.05%) whereas the
highest marketable yield was found in Bhima Shakti
(36.83 t/ha) followed by DOGR-1168 (36.17 t/ha) and
DOGR-595 (35.71 t/ha) as shown in Table 2. Highest
percentage of marketable yield was recorded in DOGR-
595 (92.90%) followed by Bhima Kiran (91.72%) and
DOGR-1168 (90.74%). Whereas Bhima Shakti exhibited
maximum percentage of A grade bulbs (40.37%) and
average bulb weight (80.29 g) followed by DOGR-1168

(40.34% & 78.14 g) and Bhima Kiran (38.76% & 73.72
g), respectively. These results are in conformity with
the findings of Gupta et al. (2011b) and Gupta et al.
(2015). Bhattarai et al. (1995) found significant variation
between the tested cultivars for different characters
including bolting tendency. Cramer (2003) reported
earlier sowing dates resulted in larger plants with more
leaves than later sowing dates when compared early in
the growing season. The mechanism ofbolting resistance
for cultivar may be a smaller plant size and/or a greater
plant size required for receptivity to bolting-inducing
temperatures compared to bolting-susceptible cultivars.
In general, cultivars exhibited less bolting, later maturity
dates and increase in bulb yield with a delay in sowing.

Table 1b: Mean performance of advance lines/ varieties during late kharif2010-11.

S. Entries 12 13 14 15 16 17 18 19 20 21
No. % Bolters % ROT % Mrk. MY (/ ha) TY (t/ ha) (%) TSS Centre MBW (g) DTH %Pl Estab.
1 Bhima Kiran 4.35 0.00 79.52 36.33 4545 12.68 1.40 104.17 144 69.57
2 Bhima Raj 11.24 0.01 73.92 33.77 45.63 11.85 1.75 98.04 145 76.01
3 Bhima Red 19.72 0.05 64.17 2849 44.57 12.33 1.57 104.22 145 71.02
4 Bhima Shakti 7.80 0.13 68.69 34.14 50.55 12.37 1.37 106.42 145 76.15
5 Bhima Super 17.06 0.66 70.40 33.08 47.08 12.01 1.50 102.77 145 75.60
6 Bhima Shweta 25.89 047 54.52 2341 43.82 12.56 1.87 96.86 144 74.92
7 N-24-1 12.36 0.00 73.35 3113 41.35 12.51 1.38 98.07 145 67.00
8 DOGR-1133 7.20 0.03 78.00 39.44 49.02 12.48 147 111.89 144 70.77
9 DOGR-1168 5.55 0.11 77.35 41.51 54.03 12.42 1.43 112.64 145 77.04
10 DOGR-595 4.50 0.13 79.04 38.32 48.51 12.28 1.57 111.53 144 71.18
11  RGO-53 19.78 0.18 60.45 28.79 48.31 12.01 1.52 110.27 144 71.69
12 W448 21.90 0.14 60.90 29.62 49.00 12.47 1.62 121.60 144 73.02
Mean 13.11 0.16 70.03 3291 47.28 12.33 1.54 10654 14431 72.83
SE 251 0.35 3.67 1.46 1.67 0.28 0.15 7.15 0.13 4.23
CD 5% 7.36 1.02 10.78 4.29 4.89 0.83 0.43 20.97 3.63 12.40

%Mrk. = % of marketable bulbs on weight basis, MY = Marketable yield, TY = Total yield, TSS = Total soluble solids, MBW = Average
marketable bulb weight, DTH = Days to harvest after transplanting, %P1. Estab.= % Plant establishment.

Table 2a: Mean performance of advance lines/ varieties during late kharif2011-12.

S. Entries 1 2 3 4 5 6 7 8 9 10 11
No. PH(cm) NOL CTh(mm) P(mm) E(@mm) N mm) %AGB %BGB %CGB % Double % UMB
1 Bhima Kiran 5841 9.21 14.07 46.33 51.82 5.72 38.76 38.27 14.70 3.23 2.56
2 Bhima Raj 5911  9.05 13.33 46.05 51.54 5.80 33.64 37.68 14.80 5.82 2.08
3 Bhima Red 59.02 913 12.88 46.37 50.30 5.35 36.67 3257 14.69 5.56 3.10
4 Bhima Shakti 58.65 9.21 13.59 48.39 53.90 5.95 40.37 37.98 11.55 4.09 1.71
5 Bhima Shweta 5846  9.03 12.87 44.33 50.05 5.03 36.63 31.67 13.39 6.00 2.54
6 Bhima Super 57.86 891 12.28 45.72 50.58 4.81 33.36 37.37 15.17 3.60 1.90
7 N-24-1 5912  9.08 13,57 45.70 49.90 6.11 33.69 31.11 13.37 4.38 3.82
8 DOGR-1133 5890  9.58 14.10 46.51 52.22 5.26 38.60 34.62 1542 4.22 1.99
9 DOGR-1168 5858 912 13.05 46.88 52.23 5.59 40.34 37.26 13.14 3.65 2.29
10 DOGR-595 5822  9.28 13.65 43.86 50.53 5.30 38.26 38.66 15.98 2.28 1.95
11 RGO-53 57.84 894 12.67 46.21 51.35 4.99 38.61 32.69 11.90 4.06 2.62
12 W-448 5831 944 13.06 4293 51.48 5.70 32.95 30.82 13,55 7.09 2.01
Mean 5854 917 13.26 45.77 51.33 547 36.82 35.06 13.97 4.50 2.38
SE 1.05 0.23 0.80 1.78 0.99 0.49 3.27 244 2.51 0.67 1.18
CD 5% 4.03 0.95 211 4.75 5.01 1.78 11.67 9.12 7.24 5.02 3.30

PH = Plant height, NOL = Number of leaves, CTH= Collar thickness, P = Polar Diameter, E = Equatorial diameter, N =Neck thickness, % AGB
= %A grade bulbs, % B = % B grade bulbs, % C =% C grade bulbs, %D = %Double bulbs, %UMB =% Unmarketable bulbs.
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Table 2a: Mean performance of advance lines/ varieties during late kharif2011-12.

S. Entries 12 13 14 15 16 17 18 19 20 21
No. % Bolters % ROT % Mrk. MY TY (%) TSS  Centre MBW DTH %Pl
(t/ ha) (t/ ha) (gm) Estab.
1 Bhima Kiran 231 0.19 91.72 32.68 35.65 13.14 1.24 73.72 135.67 78.68
2 Bhima Raj 5.77 0.23 86.11 31.67 37.08 12.65 1.40 69.36 134.13 82.07
3 Bhima Red 6.93 0.49 83.93 29.53 35.43 11.98 1.33 71.29 134.73 77.49
4 Bhima Shakti 4.22 0.08 89.91 36.83 41.06 12.67 1.23 80.29 135.40 80.67
5 Bhima Shweta 9.45 0.32 81.69 27.85 34.14 1249 151 70.32 135.13 76.96
6 Bhima Super 8.44 0.16 85.90 3143 36.73 12.12 1.28 69.69 134.47 81.85
7 N-24-1 13.39 0.24 78.17 28.96 3744 12.71 1.33 7244 136.20 79.20
8 DOGR -1133 5.10 0.05 88.64 33.85 38.36 12.75 1.33 74.36 135.27 81.47
9 DOGR -1168 3.05 0.27 90.74 36.17 40.00 12.99 1.29 78.14 134.93 81.62
10 DOGR-595 2.56 0.31 92.90 35.71 38.47 13.04 1.15 73.57 135.33 83.73
11  RGO-53 9.03 1.10 83.20 31.02 3741 12.62 1.19 73.12 134.67 81.17
12 w448 12.54 1.03 77.32 2642 34.45 12.13 147 7149 135.13 75.86
Mean 6.90 0.37 85.85 31.84 37.18 12.61 1.31 73.15 135.09 80.06
SE 1.90 0.00 2.08 1.03 1.04 0.33 0.18 2.23 0.74 1.99
CD 5% 6.99 1.80 8.36 4.16 4.49 1.15 0.40 11.26 2.69 10.40

%Mrk. = % of marketable bulbs on weight basis, MY =Marketable yield, TY = Total yield, TSS = Total soluble solids, MBW
= Average marketable bulb weight, DTH = Days to harvest after transplanting, %P1. Estab.= % Plant establishment.

Table 3: Performance of onion advance lines/ varieties for bolting tolerance during2010-11 &2011-12

S. Entries % Double % Bolters MY t/ha
No. 2010-11 2011-12 Mean 2010-11 2011-12 Mean 2010-11 2011-12 Mean
1 Bhima Kiran 11.55 3.23 7.39 4.35 2.31 3.33 36.33 32.68 34.51
2 Bhima Raj 12.21 5.82 9.01 11.24 5.77 8.50 33.77 31.67 32.72
3 Bhima Red 13.74 5.56 9.65 19.72 6.93 13.32 28.49 29.53 29.01
4 Bhima Shakti 19.70 4.09 11.90 7.80 4.22 6.01 34.14 36.83 35.49
5 Bhima Shweta 9.08 6.00 7.54 17.06 9.45 13.26 33.08 27.85 30.47
6 Bhima Super 15.30 3.60 9.45 25.89 8.44 17.16 23.41 3143 2742
7 N-24-1 9.93 4.38 7.15 12.36 13.39 12.87 31.13 28.96 30.05
8 DOGR-1133 11.11 4.22 7.67 6.58 5.10 5.84 39.44 33.85 36.64
9 DOGR-1168 14.15 3.65 8.90 5.55 3.05 4.30 41.51 36.17 38.84
10 DOGR-595 12.92 2.28 7.60 4.50 2.56 3.53 38.32 35.71 37.02
11  RGO-53 18.03 4.06 11.04 19.78 9.03 14.40 28.79 31.02 29.91
12 W48 14.42 7.09 10.76 21.90 12.54 17.22 29.62 2642 28.02
Mean 13.51 4.50 9.00 13.06 6.90 9.98 33.17 31.84 3251
S.E. 2.26 1.67 2.46 2.51 1.90 2.20 146 1.03 1.25
C.D.5% 6.56 5.02 5.79 7.36 6.99 717 4.29 411 4.20

On the basis of pooled data of both the years, Bhima
Kiran (3.33%) recorded lowest bolting percentage
followed by DOGR-595 (3.53%) and DOGR-1168
(4.30%) whereas highest marketable yield was recorded
in DOGR-1168 (38.84 t/ha) followed by DOGR-595
(37.02 t/ha) and DOGR-1133 (36.64 t/ha) as shown in
Table 3 and Fig. 2. Highest percentage of marketable
yield recorded in DOGR-595 (85.97%) followed by
Bhima Kiran (85.62%) and DOGR-1168 (84.05%). &
DOGR-1168 exhibited maximum percentage of A grade
bulbs (44.87%) followed by DOGR-1133 (43.95%) and
Bhima Kiran (43.97%) whereas W-448 recorded

FS
a

W oW B
S o o

~
o

Marketable Yield (t/ha)
o &

% Bolters & % Mrk yield

MY t/ha 2010-11

MY t/ha 2011-12
% Mrk Mean

MY t/ha Mean (Two Year)

= % Bolters Mean

Fig. 2: Screening of onion advance lines/ varieties for bolt-

maximum average bulb weight (96.55 g) followed by
DOGR-1168 (95.39 g) and Bhima Shakti (93.35 g).
Similar results were reported by Patil et al. (2003) and
found significant differences among genotypes at each
crop stage for yield and bolting during late kharif season.

ing tolerance

Supe et al. (2008) reported genotype S-1 was superior
interms of growth and yield parameters including lowest
premature bolting percentage.
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In comparison to second year, bolter percentage was
more during first year in each line and this may be due
to temperature, photoperiod and rainfall variation i.e.
climatic variations. But overall Bhima Kiran performed
lowest bolting percentage in both the seasons. During
first year all the lines were harvested within 144-145
days after transplanting, while in second year from 134
to 136 days were required for harvest after transplanting.
These showed that during late kharif 2011-12 lines
required comparatively less periods for harvesting and
recorded less bolting percentage as compared to late
kharif 2010-11. There is evidence that rapid bulb
formation may suppress the emergence of inflorescence
which have been initiated but have not yet elongated
(Heath and Holdsworth, 1948) and these results also
supported by Supe et al. (2008). The selection for
maturity was highly efficient and the population selected
for early maturity has potential to originate adapted
cultivars, with bulb yield and quality superior to the
available cultivars (Cardoso and Costa 2003). On the
basis of two year data, highest marketable yield was
recorded in DOGR-1168 (38.84 t/ha) followed by
DOGR-595 (37.02 t/ha) with the minimum bolting
percentage (<5%). Both lines also recorded >85%
marketable yield, >90 g average bulb weight, >40% A
grade bulbs and <10% doubles. Therefore, DOGR-1168
and DOGR-595 have been recommendation as bolting
tolerant onion lines and highly suitable for late kharif
and rabi season cultivation.
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