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Potential of Jerusalem artichoke as an energetic crop: tuber yield and above-
ground biomass in different sampling dates 

 
M. A. Rodrigues (1,2), I. Q. Ferreira (2), M. Arrobas (1,2), V. Cadavez (1,2) 

 
(1) Mountain Research Centre – (2) Polytechnic Institute of Bragança. 

Phone: 00351 273303237; e-mail: angelor@ipb.pt 

1. Introduction – Jerusalem artichoke (Helianthus tuberosus) is a species of the Asteraceae family that has been grown 
for its edible tubers. It is also used as an ornamental in several parts of the world. Previous studies have revealed 
that Jerusalem artichoke can be grown in Portugal, producing high tuber yields when the crop is regularly watered 
and moderately fertilized with nitrogen [1]. In recent years there has been an increasing interest on this species, 
since it can be grown as an energetic crop for bioethanol production because it commonly accumulates high levels 
of carbohydrates in the tubers [2]. Furthermore, the high amount of above-ground phytomass yielded may be used 
in the near future in the production of lignocellulosic bioethanol. This study was conducted with the aim of 
assessing the potential of Jerusalem artichoke to accumulate aerial phytomass and tubers in two dates of the 
growing cycle: at full bloom, when the accumulation of dry matter in aerial biomass reaches the higher level; and 
at the end of the growing cycle when almost all the photoassmilates were translocate to the tubers. 

 

2. Experimental – A field trial was carried out in Bragança (41º48' N; 6º44' W), NE Portugal, in a Eutric Cambissol. 
The experimental design included four nitrogen rates (0, 40, 80 and 160 kg N ha-1), since N is one of the major 
ecological factors determining the partition of photoassimilates between the aerial biomass and storage organs. 
The planting density was 2 plants m-2 and the crop was sprinkle-irrigated throughout the growing season. During 
the growing season the nutritional status of the crop was monitored by determining the chlorophyll content of 
leaves using the portable SPAD-502 chlorophyll meter and the standard leaf analysis procedure. SPAD readings 
were taken in the youngest fully developed leaves of the upper part of the plant. The leaves collected for 
laboratory analysis were also taken up from the same position in the plant. At full bloom samples of 1 m2 were cut 
to determine the dry matter content in the above-ground biomasss. At harvest, tuber dry matter yields were 
determined in the plants in which the above-ground biomass was cut at flowering and in those in which the above-
ground biomass was maintained until the end of the growing season. 

 

3. Results and Discussion – The production of aerial phytomass at full bloom varied significantly (P<0.05) between N 
rates, reaching a maximum value of fresh tissues of 26.9 Mg ha-1 when 80 kg N ha-1 were applied. In the plants 
where the above-ground biomass was cut at full bloom, interrupting the translocation of photoassimilates to the 
storage organs, fresh tuber yields also showed significant differences between N fertilization rates, reaching a 
maximum of 10.4 Mg ha-1 when 80 kg N ha-1 were applied. When the aerial biomass was left until the end of the 
growing season, fresh tuber yield reached a maximum of 24.4 Mg ha-1 in the plots where 160 kg N ha-1 were 
applied. Seed yields were lower than those found in previous studies with this crop in similar agro-ecological 
conditions [1]. The plant suffered a severe attack of Sclerotinia following flowering that restricted the 
photosynthetic capacity of the plants and which impaired the translocation of assimilates to the tubers. Despite 
being considered a hard crop [3], the introduction of this species into intensive cropping, with sprinkler irrigation 
and fertilization, seems to make it vulnerable to some diseases which will require monitoring and control. 

 

4. Conclusions – The cut of the above-ground biomass at flowering stage resulted in a tuber weight loss at harvest of 
60%. Thus, the best option on how to manage the crop will depend on the value of the aerial phytomass and tubers 
as raw materials for bioenergetic purposes. The profitable cultivation of Jerusalem artichoke seems possible in the 
conditions of this experiment. However, monitoring pest and disease will be needed to safeguard the expression of 
the full potential of the crop to produce and store biomass. 
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