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Abstract. This paper presents the behaviour of five hyacinth varieties: ‘City of
Haarlem’, ‘Blue Jacket’, ‘Miss Saigon’, ‘Jan Boss’, and ‘Double Prince of Love’ in forced
culture under the influence of different culture substrates. For this purpose, the following
parameters were monitored concerning the main characteristics: number of flowers from
inflorescence, length of stem flower, earliness of flowering period, and the flowers’
blooming period. The results of this work show that in culture substrate garden soil and
sand (1:1) the best results were obtained regarding the length of the floral stem, number
of flowers from inflorescence, and flowering period, and less favourable results were
obtained for bloom precocity.
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1. Introduction

Hyacinths are popular garden flowers, but they can also be found in markets,
flower shops, as cut flowers, or in pots.

The genus Hyacinthus brings together approximately 30 bulbous rustic species
[1]. The current Dutch cultivars have been imported in the middle of the 16" century,
and they are descended from a blue species of Hyacinthus orientalis [2].

In the recent years, the floricultural greenhouse industry produced potted
plants and cut flowers in Romania from a variety of bulbous species such as
tulips, daffodils, Dutch iris, or lilies. According to Janse [3], in the early 18"
century, the forcing of hyacinth bulbs was already known.
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At the beginning of this century, temperature treatments were introduced for
hyacinths plants to produce high-quality flower and sufficient stem length [4].

According to Selaru [5], the thermal treatments to which the bulbs are
subjected during storage aim at forming and preserving the floral bud until the
bulb is planted. For example, bulbs intended for flowering in December-January
are harvested in the first part of June and kept for two weeks at 30 °C, after which
the temperature is lowered to 25.5 °C for three weeks, and then it is maintained
at 23 °C until the flower is fully formed. Following this phase, storage is kept at
17 °C until the bulbs are planted, which takes place in September (Table 1).

Table 1. Calendar of forcing hyacinths with thermally treated bulbs
Preservation

Planting Flowering Temperature in .
period periods rooting room temperature in the
month before planting
15-30 Sept. 20-25 Dec. 9°C 13°C
1-10 Oct. 25-15 Jan. 9°C 17°C
15 Oct. 15 Jan.—15 Feb. 9°C 17°C
15 Nov. 15 Feb.—15 Mar. 9°C 17°C
15 Dec. 15 Mar.—15 Apr. 9°C 17°C

Source: [5]

Planting bulbs for forced cultivation is done in pots with a diameter of 9-11
cm or on rails, in a light, well-drained substrate. The planting distances are very
small, 2-3 cm, ensuring a density of 300-350 plants per square meter. The depth
of planting should be such that the leaf cone remains at the surface of the substrate
[1]. Bulb size for culture in pots should be more than 16 cm in circumference [6].

Immediately after planting, bulbs need 8-12 weeks of low temperature, 4—
5 °C, according to [1], or 9 °C for a good rooting [5].

The need for low temperature duration varies depending on the variety and
the finished product at recovery. In the case of cut flowers, the period of cold is
longer in order to obtain longer flowering rods. For two weeks from planting, a
maximum temperature of 13 °C can be permitted because it would otherwise
damage the normal growth of the plant. Towards the end of the rooting period,
the temperature may drop to 7 °C.

In the case of untreated bulbs, the temperature must be between 5 and 9 °C.

In the case of late forces, shoots grow too much in the rooting room (this
must exceed 8-10 cm). In this situation, as soon as the bulbs have rooted at 9 °C,
the temperature must be lowered to 2-0 °C. These plants will no longer need dark
conditions for the elongation of the stem [5, 7].

After the bulbs rooted and benefited from the necessary cold, the pots are
transferred to the greenhouse where the forcing itself occurs by increasing the



The behaviour of some hyacinth varieties in forced culture 119

temperature gradually to the level of 22-23 °C. This thermal threshold is
maintained until the buds begin to colour when temperature drops to 20 °C, and
when they are all coloured, it decreases and remains at 15 °C until it is recovered
[1, 5].

Regarding the light within the first 67 days from the beginning of the
forcing itself, the plants intended for use as cut flowers will be covered with a
black foil for the elongation of the floral stem, after which light is ensured at the
minimum intensity of 10,000 lux [8].

Hyacinths may also be forced to flourish earlier in their cultivation in
greenhouses [9]. Planting bulbs is done by the end of October under natural
environmental conditions. In January-February, the plastic material is installed —
using heating as well if necessary — for the plants to benefit from the warmth
needed for early flowering.

Considering the importance of this bulb flower crop, studies were focused
on the behaviour of some Hyacinthus orientalis L. varieties in forced culture.
Based on the observations and the measurements carried out for the
morphological characteristics, the best varieties can be promoted on Romanian
market as pot plants.

2. Materials and methods

The forcing of hyacinth bulbs was accomplished in the didactical
greenhouses of the University of Agricultural Sciences and Veterinary Medicine,
Cluj-Napoca (UASMV), during the period of 15 November 2017-30 March
2018.

The experiment consists in analysing the influence of culture substrate on
the main morphological characteristics of the flower of some hyacinth varieties.
The biological materials used to achieve this research were five of the most
cultivated cultivars of Hyacinthus orientalis: ‘City of Haarlem’ (Fig. 1), ‘Blue
Jacket’ (Fig. 2), ‘Miss Saigon’ (Fig. 3), ‘Jan Bos’ (Fig. 4), and ‘Double Prince of
Love’ (Fig. 5). The cultivars are planted on pots in three culture substrates: garden
soil, garden soil + peat (1:1), and garden soil + sand (1:1).

The combination of the two experimental factors with three and five
graduations resulted 15 experimental variants. In the experiments, a completely
randomized design and 3 replications were used. Five bulbs were used for each
variant/replication with a total of 15 plants per variant.

Throughout the storage and until planting, the hyacinth bulbs were kept in a
dry storage place at a temperature of 18 °C.

In the rooting chamber, the bulbs in the pots were kept at a temperature of
5-9 °C, and during the forced period in the heated greenhouse the temperature
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was kept in the range of 21-25 °C during the day and between 15 and 16 °C at
night.

Figure 2. ‘Blue Jacket’ [11]

The experiment consists in analysing the influence of culture substrate on
= " 3 " " 4 :

) [2] ©on3 ) Prince of Love’ [14]

the main morphological

characteristics of the flower of some hyacinth varieties (length of stem flower,

number of flower/inflorescences, precocity of flowering, and flowering period).
The data were statistically analysed using analysis of variance test [15].
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3. Results and discussions

Figure 6 shows the average data recorded for the average height of floral
stems in the five studied varieties under the influence of the culture substrate.
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Figure 6. The average length of the floral stem under the influence of
the culture substrate

By analysing Figure 6, we can see that the highest average height of the
flower stem was recorded in the garden soil + sand (1:1) (average height: 32.06
cm), followed by the garden soil + peat substrate (29.98 cm). In the case of the
mixture of garden soil and sand, there was an increase in the average plant height
of 1.65 cm, which is a statistically significant positive difference.

The length of the stem flower for the 15 experimental variants was between
22.70 cm and 36.65. In Figure 7, which shows the combined influence of the
culture substrate and the variety regarding the height of the flowering of the floral
stem of hyacinths, it can be noticed that the highest plants with an average height
of 35.65 cm were recorded for the ‘City of Haarlem’ in the combination with
garden soil + sand, followed by the combination of ‘Blue Jacket’ and garden soil.
In this case, the average plant height was 35.20 cm. In both experimental variants,
the difference compared to the control of the experiment (mean height, with a
value of 30.41 cm) was very significantly positive.
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Figure 7. Length of stem flower under the combined influence of the substrate
and the variety (cm)

The results are in accordance with the results achieved by Toma et al. [16],
who obtained a length of stem flower between 23.2 cm for the ‘Peter Stuyvesant’
cultivar and 33.4 cm for the ‘Delft Blue’ forced in pots placed at a forced
temperature of 8-9 °C. On the other hand, the plants with the lowest average
height were those from the ‘Miss Saigon’ variety, which recorded minimum
values of this parameter in all three substrate types; the height of the plants
decreased with 20% compared to the average of the experience.
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Figure 8. Number of flowers in inflorescence under the influence of variety

The varieties ‘Blue Jacket’ and ‘Double Prince of Love’ showed the largest
number of inflorescence flowers with 64.25 and 68.35 flowers, respectively, and
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with 17.0% and 24.5% more, respectively, than the average of the experience. In
both varieties, differences compared to the control, the average of the experience,
were very significantly positive (Fig. 8). Concerning the number of flowers in
inflorescence, the results are superior to those obtained by Toma et al. in 2012 [16].

The ‘Miss Saigon’ and ‘Jan Bos’ varieties had a smaller number of flowers
— on average: 41.93 for the ‘Miss Saigon’ variety and 44.30 for the ‘Jan Bos’
variety —, the differences of 12.98 and 10.61 flowers/inflorescence compared to
the average being very significantly negative results.

From the analysis shown in Figure 9, it can be noticed that the best results
were recorded in the case of garden soil + sand (61.36 flowers/inflorescence),
followed by garden soil + peat (55.18 flowers/inflorescence) and garden soil
(48.20 flowers/inflorescence). Compared to the average experience of 54.91
flowers/inflorescence, the substrate composed of garden soil + sand (1:1)
recorded a plus of 6.45 flowers/inflorescence, which is distinctly significant in
statistical terms. On the other hand, in the case of culture substrate composed only
of garden soil, inflorescences had 12.2% less flowers than the control of the
experiment, the difference of 6.71 flowers/inflorescence being significantly
negative. Results are in accordance with those obtained by Sabo et al. [17].
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Figure 9. The number of flowers in inflorescences under the influence
of the culture substrate

In the case of the below-mentioned variants (Fig. 10), there were positive,
highly significant differences, compared to the control, the average of the
experience having a value of 54.91 flowers/inflorescence.

The lowest number of flowers in inflorescence was observed with ‘Miss
Saigon’, cultivated in all three substrates, as well as with ‘Jan Bos’, cultivated in
garden soil and garden soil + peat. In the case of these variants, the average
number of flowers in the inflorescences ranged from 34.75 to 47.55, all cases
showing highly significant negative differences from the average of the
experience.
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Figure 10. Number of flowers/inflorescences under the combined
influence of substrate and variety

The ‘Jan Bos’ was the earliest blooming variety because it flourished in
12.44 days after being introduced into the greenhouse, while the ‘Double Prince
of Love’ variety needed not less than 17.46 days of heat, making it the slowest in
terms of flowering (Fig. 11).
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Figure 11. Precocity of flowering under the influence of the variety (days)

The analysis illustrated in Fig. 11 shows that ‘Jan Bos’ needs the fewest
days to flourish from the time of introduction into the greenhouse, averaging
12.44 days, 17.6% less than the average experience of 15.10 days, thus recording
a difference of 2.65 days, which is significantly negative. With a significantly
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negative difference from the control, the ‘Miss Saigon’ variety, which took an
average of 14.37 days to flourish, was 4.8% less than the average.

The ‘Double Prince of Love’ needed the longest period to flowering (17.46
days), with 2.37 days longer than the average experience; so, the difference was
very significantly positive.

Even if the variety used had a strong influence on bloom precocity, this is
not valid for the substrate used as well, the data presented in Fig. 12 showing that
only the substrate made up of garden + sand soil led to a small delay in flowering.

Thus, it can be noticed that only the substrate made up of garden soil + sand
had a significant influence on the analysed character, a variant in which blooming
occurred 1.18 days later than the average of the experience.

Using the other two substrates, garden soil and garden soil + peat, the plants
flourished in about 14.5 days from the date of introduction into the greenhouse.

16,5 LSD 5% 0.88 *
16 LSD 1% 1.46
LSD 0.1% 2.73

15,5
& 15
)

14,5

13,5

Garden soil Garden soil + peat  Garden soil + sand
(1:1) (1:1)

Figure 12. Precocity of flowering under the influence of the variety (days)

Analysing Fig. 13, we can observe that the number of days required for the
plants to flourish from the date of introduction into the greenhouse was between
11.12 days for ‘Jan Bos’ cultivated in the garden and 18.45 days for the ‘Double
Prince of Love’ cultivated in a mixture of garden soil + sand.

Determinations carried out for bloom precocity demonstrate that the variant
that can be characterized as the earliest in terms of blooming is the combination
of the ‘Jan Bos’ variety and the garden soil substrate. In this case, the plants
bloomed — on average 11.12 days — by 26.36% fewer days than the average of
the experience. The difference between this variant and the average of the
experience is 3.98 days, which is very significantly negative (Fig. 13). Also, the
‘Jan Bos’ variety cultivated in garden soil + peat (1:1) shows a significantly
negative difference, in which case the flowering took place in approximately 12
days, almost 3 days earlier than the calculated average.
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Figure 13. Precocity of flowering under the combined influence of culture
substrate and variety (days)

On the other hand, we can mention the following experimental variants:
‘Blue Jacket’ and ‘Double Prince of Love’, grown in garden soil + sand. In both
variants, blooming took place after 18 days kept in forced culture.

The flowering period of the five studied varieties of hyacinth is presented in
Fig. 14. The results of this work show that the variety had an influence on this
character. Sabo et al. [17] also found similar results with hyacinths.
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Figure 14. Flowers’ flowering period under the influence of variety (days).

Thus, the flowering period varied between 12.44 days for the ‘Jan Bos’
variety and 17.46 days for the ‘Double Prince of Love’ variety, while the other
varieties yielded values close to 14-15 days.

For City of Haarlem’, the difference from the average of experience of 9.94
days was 1.87 days, which is very significantly negative. For the ‘Double Prince
of Love’ variety, the difference from the average was 2.17 days, which is a
significantly positive difference.
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Also, with long flowering period are the varieties ‘Miss Saigon’ and ‘Jan
Bos’, which flourished for more than 10 days, but the differences from the control
are statistically insignificant.

As can be seen in Fig. 15, the substrate of culture had a great influence on
the flowers’ flowering period of the hyacinths.
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Figure 15. The flowers’ flowering period under substrate influence (days)

Thus, the longest flowering period (10.63 days) was registered for plants
grown in a mixture of garden soil + sand — 6.9% longer than the average of
experience. The difference from the control of the experiment was in this case
0.69 days, which is distinctly positive.

When cultivating plants in a substrate consisting of garden soil + peat, the
flowering period is only 9.50 days, 4.4% days less than the average of the
experience, the difference of 0.44 days being significantly negative.

The combined influence of the cultivar substrate and the variety used on the
flowering period of the hyacinths shows that the ‘Double Prince of Love’ variety
was the best one. Cultivating this variety in a substrate made up of garden soil +
peat and garden soil + sand, the duration of the flowering period exceeds 12 or
even 13 days. Remarkable results were also obtained in the ‘Jan Bos’ variety, in
plants that were planted in the garden soil + sand, in which case the flowers had
a blomming period of about 12 days. From a statistical point of view, the
differences from the average experiences of 9.94 days were significantly positive
in all the variants presented above (Fig. 16).

The experimental variants with a short flowering period are represented by
the ‘City of Haarlem’ variety, cultivated both in garden soil + peat and garden
soil + sand. Plants from these variants recorded blooming periods of 7.14 days
and 7.66 days, with differences of 2.80 and 2.28 days compared to the average of
experience — both variants were statistically significantly negative.
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Figure 16. The flowering period of hyacinth under the combined influence
of the culture substrate and the variety (days)

4. Conclusions

Regarding the substrate of culture formed by garden soil + sand, there were
very good results regarding the height of the plants, the number of flowers in the
inflorescences, and the flowers’ blooming period, but less favourable results were
obtained in terms of flowering precocity. Satisfactory results were also obtained
for the substrate culture consisting of garden + peat (1: 1) with insignificant
differences regarding the studied morpho-decorative characteristics.

Garden soil yielded less favourable results in the flowering period, the
height of the floral stem, and the number of flowers in the inflorescence.

The study also demonstrated that the varieties ‘Double Prince of Love’ and
‘Blue Jacket’ achieved the best results in the same substrate and can be promoted
on the Romanian market as pot plants for forced culture.
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