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Summary

ng brussels sprout plants propagated from cuttings and seed
glerleg‘glrzo:r‘:ldiig;ze)rﬁll:)uies at9, 13? 17, 21 and 25 °C and total radxafnon betl\:feen
16 500 — 33 000 J/cm?® at 4 weeks during 4, 8 and 12 weeks. Plants from c;3 1(;153
grew best at 21 °C and those from seeds at 17 °C. P'lant growth was best at
J/cm®. Radiation between 16 500 ~ 29 000 J/cm® did not affect growth. |

Introduction

The methods of growing brussels sprout plants have cha'nged in thebllasta lt:;nsj‘/jearls};
Formerly sprouts were considered as a late autumn or winter vegeta- e rtantpapn y
started in October. Freezing of sprouts, however, has become more 1rll:po 't and
because they were available the whole year round the demand for fres Sf'l;)-ui ;? has
started earlier (August — September). Sprout plants are now grown eatr :] v in
season. In addition, single harvest of sprouts has become more 1mfpo;fa . har).’
for conserving, which was made possible after the fievelopn?ent of e xcxenar "
vesting machines and better adapted cul}t\ivars. Earlier planting was necessary
Oobtai i ield before winter, however. ' .

b;?:;n?elz;shtg: (;zcg:gnz:xi;ded sowing dates were March t.o April, bl}l\[ nO\:; ez;r;\y/l ;n
February to April. Corresponding plgnting ga:es (ll?eﬂ;i dfle(:)l;i /\\Ng:,l tu; c:r; 1(; ]un)é

; w been advanced to ' . '

E%ulissh::g,e’lgg?),. }'i“?i: :;’ly sowing is done under Dutch lights instead of in the
0 .

p'eI‘I;x.e cultural changes described above introduced different env:ronme;ttz;ll cm;-
ditions: earlier in the year temperatures (evep under glass) are lowel: an i‘rihz
less light (especially under glass). To determine the fiffe_ct of thesg c agg;s c(i)n he
growth of young brussels sprout plants and the pOSS}bll:ty of further ahv Tfl ogun
planting dates the influences of temperature and light on the growth of young
brussels sprout plants were investigated.

! Publication 409 Laboratorium voor Tuinbouwplantenteelt, Landbouwhogeschool, Wagenin-
gen, the Netherlands.
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Materials and methods

Two experiments were carried out in five air-conditioned greenhouses belonging
to the phytotron of the Department of Horticulture at Wageningen (described by
Doorenbos, 1964). Temperatures were maintained at 9, 13, 17, 21 and 25 °C, but
were slightly higher at midday on sunny days. Radiation in the greenhouses was
measured continuously and averaged 40 % less than measurements in the open.

In both experiments plants were harvested and dried after 4, 8 and 12 weeks of
treatment. Dry weights were determined after 2 days at 45 ° and 3 days at 75 -
80 °C.

Because plants were harvested successively and space in the greenhouse was
restricted, only few plants were used per treatment: 2 plants per treatment in 1972
and 3 plants in 1973, In 1972 vegetatively propagated plants from a selected brus-
sels sprout plant of the cultivar ‘Sanda’ were used as test plants. The mother plant
was kept vegetative for years by growing it continuously above 15 °C for use as a
source of cuttings. Cuttings were struck and the young plants potted 3 weeks later
in 5-litre (21 cm diameter) pots. The experiment was started on 9 May with 5
groups of 8 uniform plants, which were grown for 4, 8 and 12 weeks at the above-
mentioned temperatures. The radiation received after 4, 8 and 12 weeks had been
23 866, 49 703 and 77 684 J/cm?, respectively.

In 1973 the normal practice of seeding was used, primarily because the plants
from cuttings in 1972 grew rather slowly. Furthermore, plants from cuttings are
adult plants and those from seeds are juvenile. The F, hybrid cultivar ‘Thor’ was
selected because it scored highest in the 1972 uniformity tests of the Institute of
Horticultural Plant Breeding at Wageningen. Four series, comprising five groups
of nine plants each, received different levels of radiation (Table 1). From these,
three were harvested and dried after 4, 8 and 12 weeks (Table 2).

Results and discussion

In 1972 temperature influences after 4 weeks were small (Fig. 1). After 8 and 12
weeks plants grown at 21 °C were distinctly heavier than at 17 or 25 °C.

In 1973 differences in plant weight of Series 1, 2 and 3 were small, while plants
in Series 4 were heavier, Only results of Series 3 and 4 are given (Fig. 2). From

Table 1. Radiation (J/cm?2) received by brussels sprout plants after being brought into the
greenhouse (1973).

Series After 4 weeks 8 weeks 12 weeks
number

1 16 518 38876 67 845

2 22 358 51327 84 254

3 28 969 61 896 92950

4 32927 63 980 90110
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Table 2. Growing of young brussels sprout plants early in the year (1973).

Series Sowing Pricking Potting Start of Duration  Average dry

number off experiments of growing weight of
(days) 10 plants

(grams)

1 15 Jan. 29 Jan, 27 Feb. 6 Mar. 50 0.07

2 19 Feb. 5 Mar. 27 Mar. 3 Apr. 44 0.06

3 28 Mar. 5 Apr. 24 Apr. 1 May 34 0.04

4 1 May 10 May 22 May 29 May 28 0.06

these results after 4, 8 and 12 weeks it is clear that differences after 4 weeks were
small. Temperatures between 17 — 25 °C were better than the ones between 9 —
17 °C. After 8 and 12 weeks plants of Series 4 were heavier. 17 °C was the best,
21 °C the next best temperature for growth.

Comparison of the figures of Series 3 and 4 shows that the effect of light was
less pronounced than that of temperature. In the first 4 weeks radiation between
16 500 and 29 000 J/cm® had no effect on growth, but plants grew better at 33 000
J/cm?, especially at the higher temperatures (17 — 25 °C). The high-encrgy start
resulted in much better growth after 8 and 12 weeks, although the total energy
received was nearly the same.

Between the 1972 and 1973 results no weight differences were found after 4
weeks in either experiment, but weights after 8 and 12 weeks were highest in 1972
at 21 °C and in 1973 at 17 °C. Cuttings from adult plants (Kronenberg, 1971) had
an optimum growing temperature of 21 °C, while 4-month old plants from seeds
(2 =3 months under controlled conditions) grew best at 17 °C. Very young,
2-month old plants (1 month under controlled conditions) grew well at 17 - 25 °C.

Earlier results (Kronenberg, 1967b) showed that development of the sprouts
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130 —grams series Fig. 2. Increase of dry weight of
young brussels sprout plants from
seeds cv. ‘Thor’ in grams after 4,
8 and 12 weeks at various radi-
ation levels (1973).
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themselves was better at 12 °C than at 9 or 15 °C., Flower bud formation required
an optimum temperature of 7 °C (Stokes & Verkerk, 1950), while higher tempera-
tures were needed for flower stem elongation (Verkerk, 1954) (Fig. 3).

It is clear that the optimum temperatures for growth, flower bud formation and
flower bud development are not the same. Similarly optimum temperatures have
been found to change with the stage of development in tulip (Hartsema, 1961).

Table 3 gives average temperatures and radiation at De Bilt (Royal Dutch
Meteorological Institute) for a comparison between the growth of plants under
controlled temperature and plants in the field. Average temperatures at De Bilt
are below optimum growing temperatures for the entire year.

Sprout plants grow fastest in July and August; sprout development is best in
September and October; flower bud formation starts in November, but flower bud
development not before early April of the next year. Radiation intensity between
March and September is high enough to permit good plant growth. Plants sown
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Fig. 3. Optimum temperatures for growth, flower bud formation and development in brussels

Sprout plants.

in March (which used to be the recommended sowing date) received enough light,
but temperatures were too low for optimum growth. Earlier sowing (February un-
der glass) gave slower growth, because radiation was too low. This was clearly
demonstrated in Table 2. Plants of Table 2 were grown at 19 °C in a greenhouse

and received 30 % less radiation than in the open.

Table 3, Average temperatures (1943 —1972) and average global radiation (1963 —1972) at

De Bilt (the Netherlands).

Month Temperature (°C)

January 1.7 7109
February 2.0 12 869
March 5.0 24 384
April 8.5 36 437
May 124 50 531
June 155 52963
July 17.0 50100
August 16.8 43 476
September 14.3 31200
October 16.0 18737
November 5.9 8209
December 3.0 5680

Global radiation (J/cm?)
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Brussels sprouts could not be grown much earlier in the year without extensive
use of heated greenhouses. Even then growing periods would be long.
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