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recorded. The underlying limiting factors have to be found elsewhere - so too, why

cold treated roots performed so poorly when compared to the control roots.

Table 1: ANOVA table for relative pith length in witloof chicory

Source DF TypeISS  Mean Square F Value Significance level
Block 3 119.00 39.67 1.43 0.2518
Cultivars 1 37.81 37.81 1.36 0.2515
Treatments 5 247.59 49.52 1.78 0.1434
None vs. rest 1 2.54 2.54 0.09 0.7643
Cold storage vs. rest 1 180.53 180.53 6.50 0.0156
Root GA vs. leaf GA 1 0.67 0.67 0.02 0.8778
Root: high vs. low 1 34.86 34.86 1.26 0.2705
[GA]

Leaf: high vs. low 1 28.99 28.99 1.04 0.3142
[GA]

Interaction 5 26.04 521 0.19 0.9520
Error 33 4749.12 27.76

Total 47 1346.36

Table 2: ANOVA table for chicon quality

Source DF TypeISS  Mean Square F Value Significance level
Block 3 3.119 1.040 0.564 0.643
Cultivars 1 0.207 0.207 0.112 0.740
Treatments 5

None vs. rest 1 7.830 7.830 4.246 0.047
Cold storage vs. rest 1 0.718 0.718 0.389 0.537
Root GA vs. leaf GA 1 0.249 0.249 0.135 0.716
Root: high wvs. low 1 0.580 0.580 0.315 0.578
[GA]

Leaf: high vs. low 1 2.783 2.783 1.509 0.228
[GA]

Interaction 5 8.325 1.665 0.903 0.491
Error 33 60.851 1.844

Total 47
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Witloof chicory cultivar evaluation - bolting
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Abstract

Bolting of witloof chicory (Cichorium intybus L.) renders the roots unusable for
chicon production. In Europe bolting mainly results from a cold induction early in the
season. This problem can be overcome to a certain extent by selecting and breeding
cultivars that are bolt resistant, i.e. that do not bolt when planted at low temperatures.
Contrary to this, high temperatures and irradience are found to be responsible for the
problem of bolting in South Africa. The aim of this paper was to identify cultivars,
other than the one mainly used locally (Focus), that promise to be less prone to bolting
during hot growing seasons with high irradience. It was concluded that there are

better options than Focus for local production.

Keywords: bolting, witloof chicory
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1 Introduction

In order for chicory roots to produce quality chicons, their quantitative cold
requirement for vernalization needs to be met (Reerink, 1992). In previous trials with
witloof chicory (Cichorium intybus L.) it was found, however, that roots that received
a cold treatment did not produce higher quality chicons than those that were placed
directly into the dark growing chamber after harvesting. According to Evans (1971), a
variety of alternative pathways may achieve the same result as vernalization in the
cases where meristem activation is the limiting process. Evans further proposed that
high temperatures may substitute for vernalization, while Sarrazyn (1991) noted that it
was possible for chicory to flower and form seed during the first growth year as a
result of any growth retarding factor. Gianquinto & Pimpini (1995) and Gianquinto
(1997) showed that plants can be induced to flower merely by long day exposure and
relatively high irradience. This poses a practical problem since the roots of plants that
bolt and form flowers during the first growing season become useless for chicon
production (Demeulemeester, 1995).

The varieties of witloof chicory that are presently used for chicon production
in South Africa are all imported from Europe. They are selected and bred in order to
perform optimally in maritime climate of Belgium, the Netherlands and France
(Nerum & Pieron, 1993). It is thus not surprising that chicory planted in the warm
Western Cape easily moves through the transition phase from the vegetative to the
generative growth stage resulting in a high percentage of roots bolting before they are
ready to be harvested for chicon production. The same problem is experienced in
Europe, with the difference that a cold induction early in the season causes the plants
to bolt during the first year (Croon, 1993). The focus in this paper will be on
identifying the varieties that are least sensitive to bolting under high temperature

conditions and high irradience.

2 Materials and methods

Two fundamentally similar trials were conducted over two seasons, 1998 and 1999.

The first was conducted in the open with cultivars Focus, Vitessa, Final, Tabor and
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Totem, while the second was done in a glass house with cultivars Flash, Bea, Pax and
Focus. Focus was included in both trials as this variety is the one that was commonly
used by the few producers of witloof in South Africa. Pax, however, is presently
rapidly replacing Focus. Seed was sown into well drained containers, filled to a depth
of 400mm with river sand (Particle size: £2mm). Throughout the growing period of
140 days, the plants were fertigated with a nutrient solution as described by
Combrink, Jacobs & Agenbag (1996). The irrigation frequency was controlled by a
solar integrator set at 4.184 MJ.m>. At harvest the leaves were cut off 30mm above
the root-top. In this way it was possible to sort the roots into those that had a clearly
visible growth point and those that have already formed stems. With the latter, the
growth points were removed together with the leaves - these were considered to have

bolted.

3 Results and discussion

The results of the two trials are shown in Figures 1 & 2. A large variation can clearly
be seen. It is evident that there were significant differences between the cultivars in
both of the trials. During the first trial (Fig. 1), the performance of Tabor was most
promising with only 15.6% of the plants bolting.

LSD = 22.919

Percentage of plants that bolted

D 7%, TN UG PR S TR Y o

Figure 1: Comparison of bolt-percentages for chicory plants of cultivars used in 1998
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LSD = 21.541

Percentage of plants that bolted

Flash Bea Pax Focus

Figure 2: Comparison of bolt-percentages for chicory plants of cultivars used in 1999

The results of the second trial were different from those of the first for cultivar Focus.
The reason for this could have been the extremely hot season, few cloud covered days
and the fact that the plants were grown in a green house where temperatures rose
beyond 41°C during the last three weeks of growth. This happened when the
ventilation system broke down and high temperatures probably induced the
morphological changes as described by Gianquinto & Pimpini (1995). Although the
results may not be representative for natural growing conditions, a highly significant

difference between Focus and the remaining varieties is evident (Fig. 2).

The aim of this study was to identify some witloof chicory cultivars that promised to
be most resistant to bolting under local conditions. From the 1998 trial Tabor, with
only 15.6% of the plants bolting, seriously needs to be considered. The 1999 trial
shows Pax with a bolt percentage of 36.3% leading the way. Even though such values
are unacceptably high, these varieties performed significantly better than Focus.
Before these promising cultivars can be recommended, however, they also need to be

evaluated under field conditions.
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