
Universität Bonn, Landwirtschaftliche Fakultät, 

INRES – Nachwachsende Rohstoffe, 

Klein-Altendorf 2, 53359 Rheinbach, 

martin.greve@uni-bonn.de, Tel.: 02225/9996319, 

www.nawaro.uni-bonn.de

Contact:

In the first step, in vitro embryo culture techniques should be used for shortening natural generation time. The earliest possible point in time for further

development of immature embryos in vitro will be determined. In the second step the natural vernalization time needs to be reduced to a minimum.

Therefore, the essential duration time for vernalization will be figured out.

Towards speeding up the breeding process of the 

perennial cup plant (Silphium perfoliatum L.) 

Cup plant (Silphium perfoliatum L.) originates from North America and has a

high potential for use as a biomass plant in future. This Asteraceae shows a

number of ecological advantages, according to a high biomass yield,

perennial growth, a strong root system and a bee-friendly flowering period.

Due to the biennial generation cycle, the breeding process of cup plant

would require a lot of time. Further, Silphium perfoliatum posses a long-

lasting seed mature and a strong inhabitation of germination. In order to

avoid these obstacles, a speed breeding process has to be developed,

which will ideally bisect the generation time in future.

Material and Methods

Picture 1: flowering Silphium perfoliatum, Campus Klein-Altendorf, University of Bonn, August 2019.
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Results and Discussion

Figure 1 shows that in variety 1A the first embryos capable of development are available from the 21st day after

pollination. The rate of development increases until day 42 after pollination and ends in a maximum of 45% of fully

developed young plants after further 60 days of development. Because no seeds have germinated in variety 1B, a

graphical image of the result has been omitted. In order to explain the non-germination of variety 1B, a second

experiment to assess inhibitory effects was carried out.

As shown in figure 2, almost every variety posses a development inhibition with increasing concentration of the additive

in different forms. Only a very low concentration of seed shells shows a marginal positive effect on the development

rate. It can be assumed that there is a primary physical effect by seed coat that leads to development inhibition. An

increase in the concentration of the additives results in a further decline in development rates, so that further influences

by certain ingredients of the seed or their interactions with the cultured embryos must be assumed.

Summary and Outlook

To shorten the generation time, the procedure described above is one of the first steps toward successfully breeding

Silphium perfoliatum. There are still many other adjustments in the method necessary to increase the germination

rates. Some approaches would be changes according the temperature regime, an improved disinfection of the seeds,

hormonal additives in the medium, as well as an optimization of the exposure.

Furthermore, the required vernalization time will be evaluated in another set of experiments. By combination of both

partial packages, a bisection of the generation time would be possible.

For all experiments, a natural population of Silphium perfoliatum was

pollinated manually to produce accession-true seeds.

Experiment 1: Study of the shortest possible period of time after pollination,

development of the plant becomes possible in vitro on MS-media.

• Variety 1A – Embryos dissected from seeds

• Variety 1B – Hole seeds

Experiment 2: Investigation of the germ-inhibiting effects of seed coat

ingredients observed in experiment 1.

Three modified MS-media varieties with different concentrations of seed-

containing additives to evaluate whether the inhabitation of germination was

caused physically or by inhibitors in the seed coat or the embryo itself.

• seed coat + embryo

• seed coat

• embryo

• control (embryos on unmodified MS-media)

Picture 3: Silphium perfoliatum 42 days after pollination, 

42 days in vitro.

Picture 2: Proposed shortening possibility of the generation cycle. After preparation of the embryo from the seed coat,

it is cultivated in vitro. After a young plant has developed, it is planted in a conventional substrate and further cultivated.

Later it is vernalized and brought to flower.

Figure 2: relative embryo development rate over time with different modified MS-media, (Control: unmodified

MS-medium) 42 days after pollination. 𝑛 = 40, light intensity: 200 µ𝑚𝑜𝑙 𝑚−2 𝑠−1 for 24 h, temperature: 25 ºC,

harvested in Sept. 2019, Campus Klein-Altendorf, University of Bonn.

Figure 1: relative embryo development rate over time - ascending ages (in days after pollination). 𝑛 = 60,

cultivated on MS-medium, light intensity: 200 µ𝑚𝑜𝑙 𝑚−2 𝑠−1 for 24 h, temperature: 25 ºC, harvested in Sept.

2019, Campus Klein-Altendorf, University of Bonn.


