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The 0,5 ha field trials are situated in the 
hill and forest area of  35 ha experimental 
fields of  MATE university, Gödöllő situated 
at 30 km N-E from Budapest. 

Marginality factors: slopes approx. 5-8% , 
low SOM approx.1%, large soil variability 
from sandy to brown clay.
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Field trials placement and marginality factors



Plot arrangement, intercropping annual crops
(safflower, sorghum, hemp) and agro-forestry 

perennial crops (Miscanthus and poplar)
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Morphology: known as Elephant grass, Chinese Silver grass, Susuki grass, 
Porcupine grass Miscanthus spp. is a perennial herbaceous plant with 2-
4 m high and 10-12 mm diameter stalks  mostly used for green energy 
production but recently other industrial utilisation are on the way as 
paper and particle boards.

The plant develops 15 -25 cm deep rhizomes which serve as nutrient 
deposit. The roots can be deep laid as 1 m.

Mischanthus genus is a tropical-subtropical plant having 14 subspecies 
and originated from South East Asia, China, Japan, and Polynesia. Can be 
cultivated from sea level up to 3000 m altitude. A few species are known 
in Europe as ornamental plants.

Miscanthus x giganteus is a triploid sterile hybrid between M. sinensis 
and M. sacchariflorus with 3x 57 (M. sacchariflorus (2n=4x=76) and 
M.sinensis (2n=2x=38) 

1. Miscanthus production
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Physiology

1. Nutrients: compared with other C4 type crops as corn has a lower N demand as a part of  the 
N is used from the rhizomes. In winter or early spring in the harvest time plant N content is 15-
30 % compared with wheat or rice and 20-50 % of  corn 

The fertilisation experiences show that the extra production due to fertilisation is not in line 
with the amount of  applied fertilizers. From the fallen leafs thereis enough nutrient to the plant 
grows and regeneration. 

2. Water: the water demand for an approx.20-30t/ha which is an annual 350-500 mm/m2

3. Temperature:  Miscanthus is a subtropical C4 plant with  a large adaptability to different 
temperature conditions. The vegetation starts in the spring when in the soil is approx. 8°C and 
ends with the first autumn frosts. The leaves grow stops at 5-8°C. During the resting period the 
nutrients from the steams flow to rhizomes which assure the plant survival during the winter

4. Soil: large adaptability, still most suitable are the sandy and silty loam soils with a good 
aeration, high water retention capacity less rich in nutrients. Shallow, clay soils with watertight 
layer are tolerated with a reduced production.

1. Miscanthus production (2)
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Growth: after spring plantation of  the 10-12 cm rhizomes at least to 15-20 cm deep in the 

first year stalks grow to approx. 1 m high. In the following years plant can be 2-4 m high.

Crops density: rhizomes usually are planted in squares of  1 m x 1m or 0, 8 m x 0, 8 m 

having 10.000- 15.000 plants/ha

Crop maintenance: mostly in the first year before rows closing weeds spread can be 

prevented by hoeing or using chemical herbicides. In the following years no need for 

intervention as rows are closed.

Production: in cooler regions 15-20 t/ha DM, in warmer regions 20-40 t/ha DM. The 

production depends mostly from the soil condition, crop density and water supply

Harvesting: can be in two steps as cutting and baling or in one step with harvesting and 

baling with the same machine. Most suitable when crops are dry, with fallen leaves in 

January- early March.

Storage: most suitable is at approx. 25% humidity. If  the humidity is higher there is a 

moulding potential. Bales can be stored under open air, covered or protected area.

1. Miscanthus production (3)
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1. Composite materials: in the cellulose production from the approx. 50 % cellulose, 

25 % is hemicellulose having CNC (Cellulose Nanocrystal) and CNF (Cellulose 

nanofiber) favourable for industrial processing as having a breaking strength of  7,5 

GPa compared with carbon fibres 3,5 GPa and stainless steel 0,5 GPa. Cellulose and 

nanocellulose can be used for coating materials, medical products, food products, feed 

additives, plastic substitutes, textiles, acoustic membranes, insulating materials, paper 

products, packaging materials, chemical industry (e.g. furfural from hemicellulose), 

building industry mixed in the concrete. Due to CNC low density (approx. 1,6 g /qcm) 

can be used in the aerospace, car and airplane industry.

2. Green energy production: with <10% DM produce 17-19 MJ/kg, and with 20% 

DM produce 14-15MJ/kg

3. Carbon sequestration: 5933 kg C/ha by rhizomes and 9411 kg C/ha by the 

harvested product and 4204 kgC/ha by residues

4. Animal bedding and mulch

1.1 Miscanthus industrial utilisation
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220 ha, 4-5.000 t bales potential/year, 2016 started the particle board (MSB) 
research, now ready for marketing, in 2017 started the paper and food 
packaging material research (ongoing).

1.1 Miscanthus utilisation: HU case
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1.2 Miscanthus HU products
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Populus spp. is a perennial woody species belonging to Salicaceae fam. having 
different species as P. balsamifera, P. nigra, P. tremula and crossings of  these. Can be 
cultivated under different soil conditions, is a water demanding crop but can suffer in 

water lodged conditions. Is susceptible to pesticides residues.

2. Poplar cultivation
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2.1 Poplar cultivation with cuttings
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2.2 Poplar cultivation arrangement

In single rows 0,7-0,8 m between and cultivation row of  1-2 m. Double rows 0,7 -
0,8 m between plants and rows. Cultivation way 1,5-3,0 m. Cuttings planting as 
deep as the soil level.
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2.3  Poplar plant disease:Melampsora sp., leaf rust
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Production: 10-20 t/ha starting from 
the 3rd year and ongoing in the 
following years.

Utilisation: pellets, paper industry, 
furniture, mulch, particle boards, 
construction industry, ornamental 
products and others.

2.4 Production and utilisation
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SOLTUB Ltd. together with the subcontracted partner MATE university, 
Gödöllő till 2026 organised till three RAG meetings with participation of  15-
25 farmers, consultants, students. The meetings had a lecturing and 
consultation section, tutorial part and a field trial visit part. The invited 
expert lectures are in bio-economy, in cultivation of  the annual crops as 
sorghum, hemp and perennials as Miscanthus and poplar. The lectures and 
site visit pictures, videos are available at http://www.soltub.hu/?en_midas-
he,45. In 2025 a RAG partner in Miscanthus spp. cultivation and processing 
shared his experiences and presented to participants the HU particle boards 
and paper products.

3. MIDAS RAG Meetings
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3.1 MIDAS RAG meetings 2024-2025
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