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Incidence of Bolting in Onion Cultivars Grown from Sets in Libya

M. W. EL-SHAFIE'

ABSTRACT

The present study was conducted in a split plot design with four replicates during
two seasons in Tripoli.

Small sets of three promising onion cultivars, namely; Texas Yellow Grano 502,
Giza Synthetic, and Giza 6 Mohassan, were planted in the second week of October.
These sets resulted from three different sowing dates in the previous season from
October to March. With the exception of the second sowing date in the first season,
the percentage of bolters was not affected by sowing dates of seeds to get sets. Results
were explained and discussed.

In the second part of the study, small sets of similar sowing date of two cultivars;
namely, Texas Yellow Grano 502, and Giza Synthetic cultivars, were planted in two
years at three planting dates from late September to early December. The statistical
analysis of the data showed that the effect of the planting date of sets was significant.
Earlier planting in late September and early October produced the highest percentage
of bolters. The combined analysis indicated that year x cultivar and year x culti-
var x planting date were significant. The percentages of bolters were 51.1, 21.0, and
5.2%, in the early, medium and late planting dates, respectively. Late planting pro-
duced significantly lower bolters.

INTRODUCTION

Bulb production from sets is not well known in Jamahiriya. It is used mainly for
producing early grown onions during winter months. Bolting has been a major prob-
lem in onion production from sets. Therefore, bolting should be reduced to a mini-
mum. It was previously reported (2) that planting small sets had significantly reduced
the percentage of bolters as compared with medium and large sets. Set planting date
and prevailing temperatures were reported as factors contributing to this inferior
quality (1,5). In Yugoslavia, better yield and marketable quality was obtained from
spring than from autumn planting of onion sets (6). In Poland, onion sets of three
cultivars were planted in the autumn (early October), and spring (late March and early
April). It was found that planting in the autumn advanced harvest by about 2 weeks
but losses due to winter damage were so high that is not recommended (4).

In Czechoslovakia (6), sets with different sizes of short- and long-day onion cvs were
planted on different dates in the autumn. It was reported that bolting ranged from
0-100%, and was determined genetically and by set size but not by planting date.
Further, autumn planting of sets did not advance the harvesting date compared with
autumn sowing. It resulted, however. in larger bulbs and is also suitable for very early
production of bunching onions.
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For the production of onion bulbs from sets two steps must be taken. First, seeds
are sown to get onion sets. Second. sets are planted for the production of a bulb crop.
The objective of the present study was to investigate the incidence of bolting in onion
bulbs produced from sets. Two experiments were conducted separately:

(1) The first experiment was planned to study the effect of three different sowing dates
to get sets, on the percentage of bolters. Sets used were of small size (less than
15mm) and planted in November, i.e. set size and planting date of sets were
constant.

(2) In the second experiment, the effect of three planting dates of onion sets on the
percentage of bolters was studied. Sets were small and resulted from sowing seeds
in December and January of the previous season. i.e. set size and sowing date of
seeds were as constant as possible,

MATERIALS AND METHODS

Experiment 1

A split plot experiment with four replicates was conducted at the Experimental
Station of the Faculty of Agriculture, Al-Fateh University, Tripoli during the two
successive seasons of 1977-78 and 1978-79. Two cultivars, namely: Giza Synthetic and
Texas Yellow Grano 502, were used the first season. Giza Synthetic and Giza 6
Mohassan cultivars were used the second season. The cultivars were allotted to the
main plots. Small sets (less than 15 mm) were planted on 9/10/77 and 14/10/78 during
the first and second seasons, respectively. These sets resulted from sowing seeds in the
previous season at three different sowing dates as follows:

Season
Sowing date 1977-78 1978-79
First (October) 18/10/76  2/10/77
Second (December) 8/12/76 3/12/77
Third (March) 21/3/77 2/3/78

The three sowing dates occupied the subplots. Plot size was 2.7 m? and contained 3
rows, 30 cm apart. 30 plants, 10 cm apart were grown in each row.

Late in the season (17/5/78 and 7/5/79 for the first and second seasons, respectively)
plants were harvested. Plants that developed seedstalks were counted and the percent-
ages of bolters were determined and analysed by the analysis of variance after angle
transformation.

Experiment 2

At the same farm in Tripoli, a split plot experiment was conducted during the two
successive seasons 1976-77 and 1977-78. Two cultivars were used, namely: Texas
Yellow Grano 502 and Giza Synthetic. They occupied the main plots. Plants were
raised from sets of small sizes (less than 15 mm) that resulted from sowing seeds in
December and January of the previous season. These sets were planned at three
different planting dates during the two seasons and were as follows:
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Season
Planting date of sets 1976/77 1977/78
First (late September and
early October) September 28 October 4
Second (late October and
early November) October 28 November 6
Third (late November and
early December) November 22 December 4

The three planting dates of sets occupied the subplots. Plot size was 3.6 and 2.7 m?
in the first and second seasons, respectively.

During the season of 1976/77, plants were harvested on May 3, 8 and 24 for the
first, second and third planting dates, respectively. During the season of 1977-78, the
harvesting dates were May 8 for the first and second planting dates and June 6, 1978
for the third. The angle transformed means of the percentages of bolters were deter-
mined and statistically analysed.

RESULTS AND DISCUSSION

Experiment 1

Means and transformed means of bolter percentages as affected by three sowing
dates and two cultivars are shown in Tables 1 and 2 for the 1977-78 and 1978-79
seasons, respectively. Size and planting dates of the sets were constant as earlier
indicated.

In the 1977-78 season no significant differences in the transformed means of bolter
percentages between Texas Yellow Grano 502 and Giza Synthetic cultivars were
found. No significant effect was found on the interaction (cultivar x sowing date).
Significant difference was found between sowing dates. The percentages of bolters
were 57.8, 75.9 and 52.29, for the October, December and March sowing dates, re-
spectively. This indicated that the December sowing date was significant over the

Table | Means and angle transformed means of the percentages of bolters as affected by the three sowing
dates and two cultivars during 1977-78 season.

Sowing date
October December March
Cultivar mean

Cultivar Transformed °, Transformed ¢, Transformed ¢, Transformed 9
Texas Yellow
Grano 502 57.84 71.7 69.69 88.0 50.25 59.1 59.29 739
Giza Synthetic 41.20 434 51.51 61.3 42.27 452 44.99 499
Sowing Date Mean 49.52 578 60.60 75.9 46.28 52.2 52.13 623

Cultivars: F = 10.06 not significant.

Cultivars x sowing date: F = 3.46 not significant.
Sowing date: F = 25.89** highly significant.

LSD 0.05 among sowing date transformed means = 4.55.
CV. = 746",
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Table 2 Means and angle transformed means of the percentages of bolters as affected by three sowing
dates and two cultivars during 1978-79 season.

Sowing date

October December March
Cultivar mean
Cultivar Transformed 9, Transformed 9%, Transformed ©°, Transformed 9,
Giza Synthetic 3347 304 32.76 203 2843 22.7 31.55 273
Giza 6 Mohassan 24.66 16.4 20.33 12.1 22.18 143 22.39 14.5
Sowing Date Mean 29.07 23.6 26.54 20.0 25.31 18.2 26.97 20.5

Sowing dates: F = 1.93 not significant.

Cultivar x sowing date: F = 1.27 not significant.
Cultivars: F = 14.12* significant.

LSD = 0.05 among cultivar transformed means = 5.31.
CV. = 22.14%.

October and March sowing dates, but the October and March sowing dates were not
different from each other.

In the 1978-79 season, significant difference in the transformed means of bolter
percentages between cultivars was found. This might have been due to the utilization
of different cultivars in that season. Giza Synthetic gave a higher percentage of bolters
than Giza 6 Mohassan. The percentage of bolters was 27.3 for the former and 14.5 for
the latter. Coefficient of variation for cultivars was 22.14°%,. Giza 6 Mohassan
appeared to be more adapted for bulb production from sets than Giza Synthetic. The
effects of sowing dates and the interaction of cultivar x sowing date were not signifi-
cant.

With the exception of the second sowing date in the first season, the percentage of
bolters was not affected by the date of the seed sowing to obtain sets. This could be
explained on the basis that the period of exposure to cool temperatures during the
season of set production that depends on the sowing date has no effect on bolters in
the season of bulb production, because small sets (less than 15 mm) only were used.
This confirms the results of Thompson and Smith (5) who reported that small bulbs or
plants showed little or no induction of flowering by cool temperature. Bolting in bulb
crops resulting from large sets is expected to be different. Therefore, future research
should be focused on the behaviour of large sets resulting from different sowing dates.

Experiment 2

Means and angle transformed means of the percentages of bolters resulting at three
planting dates of sets during 1976-77 and 1977-78 seasons and the combined analysis
are shown in Table 3. In the 1976-77 season, significant differences in the percentages
of bolters existed due to the effect of cultivar and cultivar x planting date interaction.
The coefficient of variation of the transformed means of bolter percentages was 8.74%
for cultivars. In each of the two seasons, there were highly significant differences as to
the effect of planting dates of sets. The highest percentage of bolters was obtained
from the first planting date of sets. The third planting date produced the lowest
percentage of bolters, i.e. there was a significant decrease in bolters by late planting
dates of the sets from October to December. In the 1976-77 season, the bolter percent-
ages were 49.4, 14.0 and 0.8%, in the first, second, and third planting dates, respect-
ively. In 1977-78, it was 52.9. 29.1 and 13.39,. The coefficient of variation of the
transformed means of bolter percentages were 26.98%, and 25.26%, for the planting
dates in the first and second seasons, respectively.



Table 3 Means and angle transformed means of bolters percentages as affected by three planting dates of sets and two cultivars during 1976-77 and 1977-78

seasons.
1976-77 1977-78 Combined analysis
Planting date Planting date Planting date
Cultivar First Second  Third Mean First Second  Third Mean First Second  Third Mean
Texas Yellow T. 56.57 28.39 0.00 28.32 49.54 2594 14.76 30.08 53.05 27.16 7.38 29.19
Grano 502 % 69.6 226 0.00 225 57.9 19.1 6.5 25.1 63.9 20.8 1.6 238
Giza Synthetic T 32.76 15.56 10.24 19.52 4383 39.39 27.99 37.06 38.29 2747 19.11 28.29
% 293 72 3.2 111 480 40.3 220 36.3 384 21.3 10.7 225
T. 44.66 21.97 5.12 2392 46.68 32.66 2137 33.57 45.67 27.31 13.24 28.74
Mean % 494 140 08 16.4 529 29.1 133 336 51.1 21.0 5.2 23.1
Cultivars:
F 106.25**
LSD 0.05 for
T. means 272
Planting Dates:
F 75.58%* 17.98**
LSD 0.05 7.03 9.23
Cultivar x P.D.:
F 14.49**
2CatlPD. 12.48
2PD.for1C 994
Year x Cultivar:
F 8.66*
Year x Cultivar x P.D.:
F 14,12%*

LSD 0.05: (for transformed means)
. for the comparison of 2 years: 4.49
. for the comparison of 2 cultivars: 449
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. for the comparison of 2 cultivars in the same year: 6.35
. for the comparison of 2 years for the same cultivar: 7.15
. for the comparison of 2 planting dates: 5.49

. for the comparison of 2 P.D. in the same year: 7.77

. for the comparison of 2 years at the same P.D.: 597

. for the comparison of 2 P.D. for the same cultivar: 7.77
. for the comparison of 2 cultivars at the same P.D.: 6.35
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The combined analysis showed that the percentages of bolters were also affected by
year x cultivar and year x cultivar x planting date interactions. When the two culti-
vars were compared in the first year, Texas Yellow Grano 502 produced more bolters
than Giza Synthetic. The opposite was true in the second year. When the two years
were compared for one cultivar, Giza Synthetic produced significantly higher bolters
in the second than in the first year. Texas Yellow Grano 502 showed no significant
differences in bolters when the two years were compared. Similarly, through year x
cultivar x planting date interaction, two years at the same planting date, two planting
dates in the same year, two cultivars at the same planting date and two planting dates
for the same cultivar can be compared. Their LSD 0.05 were provided at the end of
Table 3.

According to Jones and Mann (3) and Thompson and Smith (5), the bolting of
onions are induced by a cool temperature. Growing plants may be induced to bolt but
size is of critical importance since small bulbs or plants show little or no induction of
flowering by cool temperatures. The results of the present experiment can be explained
on the basis that earlier planting of sets, relative to other planting dates, of both
cultivars permitted the development of large size plants before the cool temperatures
of winter months prevailed. The exposure of these large plants to cool temperatures
for a reasonable period of time (during winter), induce them to develop seedstalks.
Therefore, to reduce bolters to a minimum in crep production from small sets, the
results of the present experiment indicate that the third planting date of sets produce
significantly lower bolters in comparison to the first and the second planting dates.

The results of the present study are not in agreement with that reported by Tronick-
ova (6) in Czechoslovakia. It was reported that bolting was not determined by plant-
ing dates of sets in the autumn planting. This disagreement may be due to different
temperatures and other environmental conditions in the two countries.
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