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Abstract

An experiment was conducted to screening of onion varieties
suitable for sets production and raising of early kharif crop
through sets. Eighteen onion varieties including advance
lines were sown in three replications at the Experimental
Farm of ICAR-Directorate of Onion and Garlic Research,
Rajgurunagar, Pune (Maharashtra). The significant
differences were observed in varieties under onion sets
production. Maximum number of onion sets were recorded
in DOGR-1203 (554.83/m?) followed by Bhima Super (530.17/
m?), B-780 (518.00/m?), Bhima Raj (475.33/m?) and RGO-53
(462.08/m?). The sets were graded according to their diameter
as <10 mm, 10-15 mm, 16-20 mm and >20 mm onion sets.
Highest percentage of 10-15 mm onion sets was recorded in
W-448 (44.88%) followed by DOGR-1203 (44.55%),
Agrifound White (44.03%), INDWO-85 (43.80%) and Phule
Safed (42.44%). Different groups of onion sets were planted
with three replications for production of early kharif crop
through sets. Little variations were observed among four
groups of onion sets in respect of marketable yield of all the
varieties. Days for bulbs maturity varied from 75 to 95 days
in crop through onion sets whereas, 96 to 113 days in
transplanted crop. On the basis of overall mean of all the
onion sets groups, highest marketable yield was recorded
in R-Kh-M-I(22.09 t/ha) followed by RGO-53 (20.16 t/ha),
Bhima Shweta (20.10 t/ha), Bhima Super (19.13 t/ha), R-Kh-
M-III (18.50 t/ha) and these varieties gave higher yield under
cultivation through sets in comparison to transplanted crop
except Bhima Super. The results clearly indicated that early
and higher bulb yield can be obtained through onion sets
during kharif cultivation.

Key words: Onion sets, bulblets, sets’ production, kharif
onion.

Introduction

Kharif onion plays a very important role in bridging the
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critical gap of demand and supply from November to
February throughout the country when price of onion
shoots up a level and becomes a serious concern for
food supply. Because of its high export potential, it comes
under cash crop. About 55-60% of onion comes from
rabi and 40-45% from kharif and late kharif seasons.
Because of its special characteristic of pungency, it has
more value than other vegetable crops. Apart from its
importance for regular supply in domestic markets, it
has got very good export potential for earning valuable
foreign exchange for the country (Singh and Gupta
2016). Onion is grown either from seeds, seedlings or
sets for both green and dry bulbs (Elhag and Osman
2013). Availability of healthy, disease-free seedlings will
play the most critical factor for growing onion in kharif
season (Mandal et al. 2016). Though, kharif crop is
more sensitive and vulnerable forms, plays a crucial role
for maintaining demand and supply and price stabilization.
Usually, kharif onion is grown by raising nursery in April-
May under hot and humid conditions, thus making it
difficult to properly manage nursery seedlings. Kharif
onion can be successfully grown through sets or bulblets
which largely avoid the risk of seedling raising during
heavy rains in June-July (Singh and Gupta 2013). Sets,
being much larger than seeds have greater vigour for
the early establishment of plants which allows to grow
successfully in less favourable growing conditions where
the use of seedlings or direct sowing is difficult. The
seed-set-seed production method implies lower costs
and duration than the traditional seed-bulb-seed method
(Peluffo et al. 2016). Onion sets production is affected
by cultivar, density and environmental conditions
(Cheema et al. 2003; Anonymous 2011). The main
environmental factors which affects onion bulb and sets
production are temperature, photoperiod and interaction
between them (Im et al. 2002; Diaz-Perez et al. 2003;
Huh et al. 2002). The use of sets can help in extending
the availability of the commodity throughout the season.
Also, there is significant demand from professional
growers to produce early crops through sets. In this
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aspect, a research was conducted with a view to assess
the onion cultivars with appropriate set size suitable for
sets production for raising early kharif crop.

Materials and Methods

The effect of set size on bulb yield in 18 onion genotypes
including varieties and advance lines were evaluated at
the Experimental Farm of ICAR-Directorate of Onion
and Garlic Research, Rajgurunagar, Pune (Maharashtra)
during 2010-11 and 2011-12. Seeds of all the genotypes
were sown in raised beds @ 15 g/m*in last week of
January in both the years. Harvesting of onion sets of
different genotypes were done in first week of May in
both years on different dates according to maturity.
Number of onion sets (per square meter) produced from
different varieties were recorded. The onion sets were
graded according to the diameter as <10 mm, 10-15
mm, 16-20 mm and >20 mm sets and stored at room
temperature in a ventilated storage structure till planting
in the field. Comparison between crop raised through
onion sets and seedlings transplanted was done.
Different groups of onion set and seedlings were planted
17" July, 2010 and 21* July, 2011 on raised beds with
three replications in Randomized Block Design with
spacing of 10x15 cm for both sets and seedlings crop.
Number of sets and seedlings used were 400 sets/ 6 m?
and 400 seedlings/ 6 m? respectively.

All the recommended agronomic and plant protection
practices were adopted for raising the healthy crop. The
performance of the cultivars were assessed on the basis
of twenty-one important growth, yield and quality
parameters. viz., plant height (cm), number of leaves/
plant, collar thickness (mm), polar diameter (cm),
equatorial diameter (cm), neck thickness (mm), A grade
bulbs (%), B grade bulbs (%), C grade bulbs (%), double
bulbs (%), unmarketable bulbs (%), bolter bulbs (%),
rotted bulbs (%), marketable bulbs (%), marketable yield
(t/ha), total yield (t/ha), total soluble solids (%), number
of centerness, average marketable bulb weight (g), days
to harvesting after planting and plant establishment (%).
Mean data for all the sets group were utilized for
comparing the result. Steps involved in raising of early
kharif onion crop through sets technology. Statistical
analysis was done according to the methods suggested
by Panse and Sukhatme (1967).

Results and Discussion

Significant differences were observed in different
varieties in respect of onion sets production. Maximum
number of onion sets were recorded in DOGR-1203
(554.83 sets/m’) followed by Bhima Super (530.17 sets/
nm?), B-780 (518.00 sets/m?), Bhima Raj (475.33 sets/

m?) and RGO-53 (462.08 sets/m?). Highest initial weight
of onion sets was recorded in B-780 (1.73 kg/m?)
followed by RGO-53 (1.57 kg/m?), Bhima Shweta (1.41
kg/m?), R-Kh-M-I (1.36 kg/m?) and Agrifound White
(1.29 kg/m?). Percentage of less than 10 mm onion sets
varied from 11.84% (B-780) to 42.36% (R-Kh-M-1V)
whereas, more than 20 mm onion sets ranged from
6.67% (DOGR-1203) to 26.64% (B-780). Highest
percentage of 10-15 mm onion sets was recorded in
W-448 (48.88%) followed by DOGR-1203 (44.55%),
Agrifound White (44.03%), INDWO-85 (43.80%) and
Phule Safed (42.44%) (Table 1).

Onion set size is one of the important factors for
producing onion bulb or green onion (Khokhar et al.
2001). The results of this experiment revealed that
marketable yield of <10 mm, 10-15 mm, 16-20 mm,
>20 mm onion sets and transplanted crop varied from
3.36 to 26.02 t/ha, 7.74 to 23.51 t/ha, 5.56 to 22.50 t/
ha, 3.87 t021.36 t/ha and 0.00 to 19.49 t/ha, respectively
(Table 2). Little variations were observed among four
groups of onion sets in respect of marketable yield of
all varieties (13.80 to 16.75 t/ha) whereas, seedlings
transplanted crop recorded 12.35 t/ha marketable yield.
Irrespective of variety, marketable yield was higher
when appropriate sized sets (10-20 mm) were used.
Patil et al. (2009) and Sharma et al. (2009) also reported
that the size of sets exhibited significant bearing on the
bulb yield and the large sets recorded highest yield of
onion bulb. The results also agreed with those of Verma
et al. (1971), Mohanty et al. (1990), Madisa (1993),
Seetohul and Hanoomanjee (2001), Khokhar et al. (2001)
and Gupta et al. (2016).

The time to bulb maturation increased with decreasing
size of sets. The small size sets took relatively more
time i.e. in case of <10 mm size onion sets, it took
93.76 days for bulbs to mature as compared to 10-15
mm (92.75 days), 16-20 mm (90.71 days) and >20
mm (87.29 days). The results are in conformity with
those of Heath and Holdsworth (1948), and Jones and
Mann (1963), who reported that large sets are used to
produce early matured bulbs. However, results differ
with those of Khokhar et al. (2001) who reported delayed
maturity of onion bulbs by large sets. Days to bulb
maturity ranged from 75 to 95 days in crop through
onion sets whereas 96 to 113 days in transplanted crop
which revealed that onion sets are useful for early
production of onion bulbs as compared to transplanted
crop (Fig. 1). This is in conformity with Brewster
(1994), O’ Connor De (2006) and Ansari (2007).
Minimum days to harvest in case of crop through sets
were recorded in DOGR-1203 (74.88 days) followed
by Agrifound White (87.08 days), INDWO-85 (87.13
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Table 1: Production of onion sets of different varieties/ lines for raising early kharif crops (Mean data of 2010-11 and 2011-

12)

S. No. Entries Total wt. of Total No. of Percentage of Sets Average weight DOH
sets/ sq.m (kg) Sets/sq.m <10 mm 10-15 mm 16-20 mm >20 mm _ of Sets (g) (Days)
1 Agrifound Dark Red 1.10 303.33 29.21 32.14 28.12 10.53 3.35 103.50
2 Agrifound White 1.29 435.50 19.44 44.03 24.10 12.43 2.60 103.50
3 Arka Kalyan 0.57 159.67 18.16 37.37 21.09 23.38 3.54 115.00
4 B-780 1.73 518.00 11.84 30.37 31.15 26.64 333 105.00
5 Bhima Raj 1.27 475.33 33.73 30.74 23.73 11.80 2.53 108.00
6 Bhima Red 1.28 419.00 36.85 27.69 25.28 10.18 2.70 108.00
7 Bhima Shweta 1.41 414.50 16.25 38.56 34.67 10.52 2.32 103.50
8 Bhima Super 1.05 530.17 39.28 35.88 17.45 7.38 2.35 108.00
9 DOGR-1203 0.91 554.83 32.99 44.55 15.78 6.67 231 81.00
10 INDWO-85 1.17 284.17 16.28 43.80 24.67 15.25 325 104.50
11 L-28 0.71 247.25 29.74 29.55 26.47 14.24 223 109.00
12 Phule Safed 1.23 298.83 16.53 42.44 25.51 15.52 3.04 105.50
13 Phule Samarth 0.52 120.83 26.06 24.42 29.36 20.15 2.16 96.67
14 RGO-53 1.57 462.08 35.28 31.01 21.53 12.18 2.93 103.50
15 R-Kh-M-I 1.36 385.00 33.56 38.76 16.46 11.22 2.99 104.50
16 R-Kh-M-III 0.94 339.67 31.61 30.90 22.90 14.59 2.73 106.50
17 R-Kh-M-IV 0.53 138.92 42.36 24.67 17.85 15.12 4.38 107.00
18 W-448 1.28 235.83 14.25 48.88 26.84 10.33 3.68 106.50
Min 0.52 120.83 11.84 24.42 15.78 6.67 2.16 81.00
Max 1.73 554.83 42.36 48.88 34.67 26.64 4.38 115.00
Mean 1.11 351.27 26.86 35.32 24.05 13.79 291 104.40
S.E. 0.17 25.37 - - - - - 0.08

C.D. at 5% 0.49 72.92 - - - - - 0.23

days), Phule Samarth (89.75 days) and Bhima Super
(89.88 days) whereas, in case of transplanted crop,
minimum days to harvest were recorded in DOGR-1203
(96 days) followed by Agrifound White (105.50 days),
L-28 (106.50 days), Arka Kalyan (108 days) and Bhima
Shweta (110 days).

Higher number of doubles and bigger neck thickness in
onion bulbs are considered as undesirable traits which
render the bulb as unmarketable. Highest percentage of
doubles were recorded in >20 mm sets (9.32%)
followed by <10 mm sets (7.18%) and 16-20 mm sets
(6.85%) whereas, lowest in 10-15 mm sets (6.59%).
Results showed that percentage of doubles increased
with the increasing set size. Rabinowitch (1979) also
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Fig. 1: Days to harvest comparison between cultivation of
onion crop through sets and through seedling transplanted
during kharif 2010-11 and 2011-12

found the similar results and explained the differences
in doubling between plants developing from small or
large onion sets, as large sets of a variety probably have
a higher number scales i.e. leaf bases and hence, large
sets either have the required number of leaves before
planting or they are just a few leaves off the minimum
number needed for doubling. These results are in
conformity with those of Thompson (1934), Chipman
and Thorpe (1977), Seetohul and Hanoomanjee (2001)
and Khokhar et al. (2002). On the basis of varietal
differences in sets group, minimum doubles were
observed in DOGR-1203 (0.15%) followed by Bhima
Super (1.86%), B-780 (2.31%) and RGO-53 (2.60%).
In case of transplanted onion crop, doubles were found
absent or less in Bhima Raj, Bhima Shweta, Bhima Super,
DOGR-1203, INDWO-85, Phule Safed, R-Kh-M-I and
W-448. The results also agreed with those of Gupta et
al. (2011) and (2016).

Mean neck thickness was recorded minimum in 10-15
mm (4.40 mm) followed by <10 mm sets (4.71 mm)
and 16-20 mm sets (5.01 mm) whereas, >20 mm sets
recorded maximum neck thickness (5.57 mm). Neck
thickness increased with increasing set size. This is in
conformity with Seetohul and Hanoomanjee (2001) who
reported that higher levels of bulbs with more neck
thickness were obtained when large sets were used.
Hirave et al. (2015) and Tarai et al. (2015) reported
cultivar variation for this trait of onion. Mandal et al.
(2018) reported that neck diameter of the onion bulblets
progressively increased with time. In case of sets crop,
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on the basis of overall mean, minimum neck thickness
was recorded in DOGR-1203 (3.20 mm) followed by
JINDWO-85 (3.93 mm), Phule Safed (4.29 mm), L-28
(4.38 mm) and Agrifound White (4.58 mm) whereas,
in case of transplanted crop, minimum neck thickness
was recorded in L-28 (3.96 mm) followed by Agrifound
White (4.35 mm), R-Kh-M-I (5.01 mm), R-Kh-M-IV
(5.36 mm) and Phule Samarth (5.52 mm). Irrespective
of variety and set size, percentage of plant establishment
through sets was found higher as compared to that of
transplanted crop. The mean percentage of plant
establishment through sets was found 74.77% as
compared to transplanted crop (63.09%). This is in
agreement with Brewster (1997) and Gupta etal. (2011).

The only dis-advantage observed in cultivation of onion
through sets while comparing it with cultivation through
seedlings transplanted is that the number of bolters
which were higher in case of the crop through sets as
compared to the transplanted crop (Fig. 2). It ranged
from 0 to 4.73% in onion crop through sets whereas,
from 0 to 0.65% in transplanted crop. On the basis of
overall mean of all the onion sets, the minimum bolters
were observed in DOGR-1203 (0.00) followed by
Agrifound White (0.37%), L-28 (0.50%), Arka Kalyan
(0.59%) and JNDWO-85 (0.83%). In case of
transplanted crop, bolters were absent in almost all the
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Fig. 2: Percent bolters comparison between cultivation of
onion crop through sets and through seedlings transplanted
during kharif 2010-11 and 2011-12

varieties under observation except Agrifound Dark Red,
Phule Samarth (0.43%) and B-780 (0.65%).

On the basis of overall mean of all the onion sets group,
highest marketable yield was recorded in R-Kh-M-I
(22.09 t/ha) followed by RGO-53 (20.16 t/ha), Bhima
Shweta (20.10 t/ha), Bhima Super (19.13 t/ha) and R-
Kh-M-1V (18.50 t/ha) (Table 2). These varieties also
gave higher marketable yield under crops through onion
sets in comparison of transplanted crops except Bhima
Super. The results clearly indicated that early and higher

Table 2: Performance of different varieties/ lines for production of bulb yield through different sized sets during kharif2010-

11and 2011-12

S. Entries <10 mm sets 10-15 mm sets 16-20 mm sets >20 mm sets Mean of MY MY through

No. (MY t/ha) (MY t/ha) (MY t/ha) (MY t/ha) through all the Seedlings

sets groups transplanted

(t/ha) (t/ha)
2010 2011 Mean 2010 2011 Mean 2010 2011 Mean 2010 2011 Mean 2010 2011 Mean 2010 2011 Mean
1 Agrifound Dark  14.88 10.63 12.76 9.42 13.50 11.46 12.06 6.41 924 8.77 3.81 6.29 11.28 859 9.93 11.33 14.27 12.80
Red

2 Agrifound White 14.12 7.14 10.63 11.46 547 8.47 10.57 1.71 6.14 37.33 0.00 18.67 18.37 3.58 10.98 4.00 556 4.78
3 Arka Kalyan - 2074 2074 - 1426 1426 - 10.07 10.07 - 481 481 - 1247 1247 - 795 795
4 B-780 - 1238 1238 - 1427 1427 - 556 556 - 387 387 -  9.02 9.02 - 13.50 13.50
5 Bhima Raj 14.51 17.46 15.99 19.62 13.68 16.65 24.76 6.67 15.71 38.60 4.13 21.36 24.37 10.48 17.43 19.17 538 12.28
6 Bhima Red 21.04 16.51 18.77 21.69 10.68 16.19 24.83 8.55 16.69 28.13 2.86 15.49 23.92 9.65 16.78 21.67 547 13.57
7 Bhima Shweta 2222 17.30 19.76 28.55 17.95 23.25 2593 9.15 17.54 3431 5.40 19.85 27.75 12.45 20.10 20.56 9.57 15.07
8 Bhima Super 18.46 14.13 16.29 24.37 22.65 23.51 30.98 7.61 19.29 32.00 8.26 20.13 26.45 11.81 19.13 31.11 7.86 19.49
9 DOGR-1203 323 349 336 7.62 786 7.74 10.71 744 9.07 20.83 825 14.54 10.60 6.76 868 - 0.00 0.00
10 JNDWO-85 13.44 630 9.87 18.68 3.46 11.07 13.98 3.33 8.66 25.00 0.00 12.50 17.78 3.27 10.53 - 3.85 3.85
11 L-28 24.11 6.03 15.07 14.44 427 936 1493 0.62 7.77 19.05 3.33 11.19 18.13 3.56 10.85 12.78 4.10 8.44
12 Phule Safed 26.55 14.44 20.50 25.16 13.59 19.37 19.89 5.87 12.88 24.73 1.11 12.92 24.08 8.75 16.42 18.89 2.65 10.77
13 Phule Samarth 24.44 15.56 20.00 16.67 21.04 18.85 14.01 12.22 13.12 31.01 11.67 21.34 21.53 15.12 18.33 19.44 12.65 16.04
14 RGO-53 22.18 24.13 23.15 24.83 21.11 22.97 21.80 9.74 15.77 29.33 8.13 18.73 24.54 15.78 20.16 31.11 5.13 18.12
15 R-Kh-M-I 31.56 20.48 26.02 25.76 17.44 21.60 34.92 10.09 22.50 31.88 4.60 18.24 31.03 13.15 22.09 28.89 9.40 19.15
16 R-Kh-M-III 22.75 16.67 19.71 28.04 16.24 22.14 30.41 11.11 20.76 18.63 3.41 11.02 24.96 11.86 18.41 27.78 8.38 18.08
17 R-Kh-M-IV 23.69 9.26 16.47 25.71 6.67 16.19 34.17 8.52 21.34 40.00 0.00 20.00 30.89 6.11 18.50 21.67 11.47 16.57
18 W-448 22.48 17.42 19.95 20.74 15.30 18.02 27.81 4.69 16.25 33.33 1.59 17.46 26.09 9.75 17.92 1722 6.32 11.77
Min 323 349 336 7.62 346 7.74 10.57 0.62 5.56 877 0.00 3.87 10.60 327 8.68 4.00 0.00 0.00
Max 31.56 24.13 26.02 28.55 22.65 23.51 34.92 12.22 22.50 40.00 11.67 21.36 31.03 15.78 22.09 31.11 14.27 19.49
Mean 19.98 13.89 16.75 20.17 13.30 16.41 21.99 7.19 13.80 28.31 3.88 14.76 22.61 9.56 15.43 20.40 7.42 1235
SE. 213 241 227 18 322 251 135 218 177 - 2.1 210 1.76 2.12 194 356 2.89 3.23
CD.at5% 639 692 6.66 5.18 925 722 405 627 516 - 605 605 521 6.17 5.69 10.81 831 9.56

MY= Marketable yield (t/ha)



Vegetable Science, Vol. 47(1), January-June 2020

bulb yield was obtained by crop through onion sets in
comparison with transplanted crop. It can be concluded
that R-Kh-M-I, RGO-53, Bhima Shweta, Bhima Super
and R-Kh-M-IV can be utilized for sets production to
raise kharif onion crop. Mandal et al. (2018) also found
Bhima Shweta as one of the suitable variety for
producing bulblets/sets targeting bulb or green onion
production during kharif season under Red and Laterite
Zone of West Bengal.

For production of onion sets, 15 g seeds per sq m in
nursery found significantly superior than other
treatments. 10-20 mm sets with 2-4 g weight found
suitable for commercial cultivation of kharif onion.
Maximum number of sets were recorded in DOGR-
1203 (554.83/m?) followed by Bhima Super (530.17/
n?), B-780 (518.00/m?), Bhima Raj (475.33/m?) and
RGO-53 (462.08/m?). Maximum commercial bulb yield
was recorded in R-Kh-M-I (22.09 t/ha) followed by
RGO-53 (20.16 t/ha), Bhima Shweta (20.10 t/ha) and
Bhima Super (19.13 t/ha) through sets. Through sets
technology, crop matures about one month earlier than
transplanted crop. Bhima Super and RGO-53 performed
better in production of sets as well as commercial bulb
crop raised through sets and are recommended for Sets
Technology.

AR

ERIG, @S B Wl & ASd & Aegd | Ie g SUGa
fret o g & forw v wan fear mar) afm el
Afed JfeRE WTel fbwl &1 9 gRigicd # Uil e
TS Ud g TR eemerd, ISR, goT (HERTs)
H ST AT | W STET & dgd WIS dl fhAt # anle
g Ag@yol 3fAR <@l TAT| SIeGieR—1203 (554.83 /
HeR) # Mfwan dem # Wl & Wed gt fhy MY dor
9@ 98 W W (530.17 /FF HieR), d1-780 (518.00 /
HeR), f\r IS (475.33 /a7 Hex) SR IMRSieN—53
(462.08 /i HIeR) &1 UM @ WS & WSH B D
@RI & AR <10 41, 10—15 BT, 16—20 R 3R >20
. # i faar mr | aE=d: 10—15 L @l =i
UCH BT STaad UfTeId Scg—448 (44.88 Ufrera) # o
far ar qer SS9 SISONRIR—1203 (44.55 Hfererd),
TGS @3 (44.03 URTeM), STSISsyei—85 (43.80
gfererd) SR el 9he (42.44 yfrerd) @1 W@t @ fafe
el B A GIRIghd H Ued & gRT AR TG IcdTad
B TN AT WS & IR WEl & 9 9 e @
fauor A Ius & dra AN TR QT AT | T ded
S AEH W BAd d 75 9 95 a1 § de B gRueEdr g
P A TefP AU aTel) B FH 96 H 113 oA F B @
Rugedr <@l T | W WS WSd Rl H RSV,
—I (22,09 29 UfT 8., MRON3N—53 (20.16 €4 UfT &), AT
TIAT (209 T U 7)), WA R (19.13 T URT B) 3R 3R,

53

HyagA-IIl (1850 <4 9fy 2) # S=a fauvE arg U
ol @ M| S fEeE # W g B BreaR 3 IS
@ gRT ol T BA & Jol T H WSl & el & "redd |
Wl & Ted e IuS a1 | uRumMl ¥ W wd |
Hard AT gan o AT waet 1 ol ¥ Wl & 9eH gRT
ol T B ¥ WY SR ST Be SUS B T fhar S
AHar 2|

References

Anonymous (2011) Ensuring kharif onion production through
sets technology. ICAR-DOGR News, Jan-Jun 2011, pp 2.

Ansari NA (2007) Effect of density, cultivars and sowing date on
onion sets production. Asian Journal of Plant Sciences 6(7):
1147-1150.

Brewster JL (1994) Onions and other Vegetables Alliums. Cab
International, Wallingford, U.K. pp: 109-110.

Brewster JL (1997) Onions and Garlic. In: The Physiology of
Vegetable Crops. Wien H C (Ed). CAB International,
Walingford, UK, pp 581-619.

Cheema KL, Saced A and Habib M (2003) Effect of sowing date
on set size in various cultivars of onion (4//ium cepa L.).
International Journal of Agriculture & Biology 5(2): 185-
187.

Chipman EW and Thorpe E (1977) Effect of hilling and depth of
plant setting on the incidence of multiple hearts and shape
of sweet Spanish onion bulbs. Canadian Journal of Plant
Science 57: 1219-1221.

Diaz-Perez JC, Purvis AC and Paulk JT (2003) Bolting, yield and
bulb decay of sweet onion as affected by nitrogen
fertilization. Journal of the American Society for
Horticutural Science 128(1): 144-149.

Elhag AZ and Osman HM (2013) Effect of plant spacing on
onion (Allium cepa L.) seeds quality. Universal Journal of
Applied Science 1(2): 52-55.

Gupta AJ, Lawande KE and Mahajan V (2011) Screening of onion
genotypes for sets production and raising of kharif onion
crop through sets. /n: National Symposium on Alliums:
Current Scenario and Emerging Trends, 12-14 March, 2011.
ISA, DOGR, Pune, pp. 152-153.

Gupta AJ, Mahajan V, Gopal J, Kalia P, Verma LR, Dudi BS,
Sharma SN and Yadav SS (2016) Screening of onion varieties
suitable for raising early kharif crop through sets. In: 2™
National Symposium on Edible Alliums: Challenges and
future strategies for sustainable production, 7-9" November,
2016. ISA-DOGR and BSF, Jalna, pp. 183-184.

Heath OVS and Holdsworth M (1948) Morphogenic factors as
exemplified by the onion plant. Society of the Experiment
Biology, Symposia 2: 326-350.

Hirave PS, Wagh AP, Alekar AN and Karde RP (2015) Performance
of red onion varieties in kharif season under Akola
conditions. Journal of Horticulture 2(2): 1-3.

Huh E, Cho K, Kwon YS and Woo JG (2002) Effects of
temperature and photoperiod on bulbing and maturity of
spring sown onions in highland. Korean Society for
Horticultural Science Journal 43(5): 587-590.

Im CS, Park TH, Cho JL and Kang SM (2002) Effect of day



54 Gupta et al. : Screening of onion genotypes for sets production and kharif crop

length and temperature after bolting on flower and seed
yield of early onion ‘Samnamjosaeng’. Korean Journal of
Horticultural Science and Technology 20(4): 306-308.

Jones HA and Mann LK (1963) Onion and their allies. Leonard
Hill. (Books) Ltd., London and Interscience Publishers,
Inc., New York pp: 286.

Khokhar KM, Hidayatullah, Mahmood T, Hussain SI, Bhatti
MH and Laghari MH (2002) Effect of seedling/set sizes
and planting times on bulb yield and quality in onion cultivar
‘Phulkara’ during autumn. Asian Journal of Plant Sciences
1(6): 665-667.

Khokhar KM, Hussain SI, Tariq M and Bhatti MH (2001) Effect
of set size on bulb yield, maturity and bolting in local and
exotic cultivars of onion during autumn season. Sarhad
Journal of Agriculture (Pakistan) 17(3): 355-358.

Madisa ME (1993) The effect of planting date, set size and spacing
on the yield of onion (Al/lium cepa L.) in Botswana. Acta
Horticulturae 358: 353-357.

Mandal J, Acharya P, Singh WD and Mohanta S (2018) Studies
on set production of onion (4//lium cepa L.) cultivars. Journal
of Allium Research 1(1): 28-31.

Mandal J, Sangama NS and Mohanta S (2016) Studies on set
production of onion (A/lium cepa L.). (In) 7" Indian
Horticulture Congress- An internal meet for Doubling
Farmers Income Through Horticulture, ICAR-Indian
Agricultural Research Institute, Pusa Campus, New Delhi
India pp. 252.

Mohanty BK, Barik T and Dora DK (1990) Effect of time of
transplanting and age of seedling on yield of onion. Indian
Agriculturist 34: 111-113.

O’Connor De (2006) Production of onion sets and onion from
sets. Vegetable Crops Research Bulletin 64: 181-187.

Panse VG and Sukhatme PV (1967) Statistical methods for
agricultural workers. 2nd enl. (ed). New Delhi, Indian
Council of Agricultural Research.

Patil RS, Yevale HV, Kolse RH, Bhalekar MN and Asane GB
(2009) Effect of various set sizes on kharif onion bulb
production. Advances in Plant Sciences 22(1): 129-131.

Peluffo S, Gonzalez Idiarte H, Borges A, Arboleya J and Galvan
GA (2016) Onion sets as planting material of three cultivars
in Uruguay. Seed Science and Technology 44: 500-513.

Rabinowitch HD (1979) Doubling of onion bulbs as affected by
size and planting date of sets. Annals of Applied Biology
93: 63-66.

Seetohul S and Hanoomanjee P (2001) Production of early onion
crop from sets: Effects of age and size of set on bulb yield
and quality. Food and Agricultural Research Council pp
173.

Sharma AK, Bhatiya RS and Raina R (2009) Effect of planting
dates, size of sets and methods of planting on kharif onion
(Allium cepa L.) production under sub mountain low hill
conditions of Himanchal Pradesh. Vegetable Science 36(1):
74-76.

Singh RK and Gupta RP (2013) Technique of kharif onion bulb
production. (http://www.the hindu.com/sci-tech/agriculture/
technique for kharif onion bulb production/article
4877715.ece), 4™ July 2013.

Singh RK and Gupta RP (2016) Kharif onion production through
bulblets is remunerative. Indian Hort 10-11.

Tarai RK, Panda PK, Behera SK, Beura JK, Mohapatra KC and
Sahoo TR (2015) Varietal performance of onion in the
western undulating zone of Odisha. Int J Sci Res Eng Studies
2(1): 2349-2362.

Thompson HC (1934) Effect of size of sets on yield and on
production of doubles in onions. Proceedings. American
Society for Horticultural Science 32: 558-560.

Verma JP, Rathore SVS and Yadav BS (1971) Performance of bulb
crops of onion as affected by sowing dates and age of
transplants. Prog. Hort. 9: 29-33.


http://www.the

	BOOK.pdf
	9 82584 Revised


