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1. Turmeric 

Cultivation purpose 
The rhizome of the turmeric plant is used in the medical world, in cosmetics and is processed into 
powder for use as colouring in religious and culinary contexts. Curcumin, the natural colorant in the 
rhizomes, can also be used as a biodegradable colorant in biobased packaging. This manual aims to 
familiarize (greenhouse) growers in Northwest Europe with the cultivation of this innovative plant. 

General 
Turmeric (Curcuma longa L.) originated in the Indo-Malay area but is now found 
widespread across the Australian, Asian, and African continent. The plant needs 
a high soil temperature (19-28 °C), a high relative humidity (70-90 %) (Nair, 
2019) and could therefore be grown under glass or in tunnel in Northwest 
Europe (NWE). This species is part of the Zingiberaceae, a family which includes 
several woody herbs that produce rhizomes such as ginger. In addition to the 
rhizome containing curcumin, the flower (Figure 1) could possibly also be 
traded and curcumin could be extracted from the stem. 

2. Start of the cultivation 

Plant material 
Plant material can mainly be found in India, South America and other 
tropical to subtropical areas (Sasikumar, 2005). The genetic origin of plant material is not always clear, 
which makes it difficult to determine the variety the plant material belongs to. It is very important that 
the rhizomes are free of viruses and diseases and that they have several growing buds.  

Pre-germination  
There are two different options for planting. The rhizomes can be planted directly into the soil or the 
substrate or the rhizomes could be transplanted. This means that rhizomes germinate in one place but 
are then replanted in the soil or the final substrate. Transplanting seems a promising technique as it 
would be profitable to work directly with plants in the final setting so that they have jet start growth. 
This was demonstrated in trials on PCG where pre-germination resulted in a doubling of yield (in 
tonnes/ha).  

Pieces of tubers can be propagated in a preheated soil during several weeks. When cutting the pieces, 
it is important to have at least 2 buds and/or 30 g per piece. Hygiene measures should be taken to 
prevent the spread of any diseases during cutting. Let the pieces air dry for at least 2-3 days. When the 
cut surfaces are corked, the pieces can be placed (after a short soaking) in potting soil. After dark 
incubation at high relative humidity (90 %) (RH) and high temperature (around 25 °C), the first shoots 
appear. Then incubation should continue in light conditions, at 75 % RH and around 25 °C. It is 
important to continuously check the humidity of the substrate and watch out for rot. 

Some (foreign) plant breeders will also offer plants; however, their availability is very limited at the 
moment. 

Start of the cultivation 
It is necessary for the growth of turmeric that the soil maintains a temperature between 19 and 28°C. 
If the temperature drops below the minimum, growth will come to a halt. Soil that is too wet should 

Figure 1: Flower of a turmeric plant. 



 

4 
 

be avoided as the roots will not have sufficient contact with oxygen and start to rot. A well-drained 
sandy soil or a clay/loam soil with a pH of 6 to 6.5 is ideal for this type of cultivation.  

The rhizomes, pre-germinated or not, should be planted 5 cm deep and afterwards get covered by a 
decent amount of soil. Adding compost with planting is recommended. It is especially important that 
the already developed growth buds are planted upwards. The optimal planting period in NWE is from 
the end of March to the beginning of May, depending on the greenhouse or tunnel and the weather 
circumstances. Being for instance the soil temperature. The plant density can vary from 10 to 13 
plants/m². 

Turmeric can be grown on a cultivation bed system, on ridges and in ditches. Planting on ridges seems 
more profitable as it reaches a higher yield and is easier to harvest mechanically. It is best to grow 
them in a double-row system with 30 cm between the rows. Plant distance in the row is about 25 cm. 
The ridges themselves are then 60 cm wide and at least 10 cm high. This can be changed to meet the 
possibilities in the respective greenhouse or tunnel. 

It is possible to cover the ridges with black plastic before planting. Its light blocking properties will help 
to supress weeds and prevent the rhizomes from turning green. In addition, the soil will heat up faster 
in a ridge covered with black plastic. On the other hand, the plants need frequent visiting since the 
plastic mulch could obstruct the growth of new sprouts. Remove or tear the plastic where new sprouts 
are formed. 

3. Different cultivation methods 
In the Northwest of Europe, turmeric can be grown in a plastic tunnel (Figure 2), an unheated 
greenhouse or a heated greenhouse (Figure 3).  

Figure 2: Turmeric plants in a plastic foil tunnel. 
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Cultivation in a plastic tunnel 
The benefit of cultivating in a plastic foil tunnel is that the plants can grow in quite a hot and humid 
environment with minimal input. By opening and closing the doors, growing conditions such as 
temperature and RH can be controlled. However, this control is limited. Results of trials at PCG show 
that the yield is around 20 % lower in the tunnel than in the heated greenhouse. Also, the curcumin 
content of the rhizomes proves to be lower in the tunnel than in the heated greenhouse (about 50 % 
lower). 

Cultivation in a (heated) greenhouse 
A heated greenhouse has the advantage that several parameters, such as temperature and RH, can be 
controlled more precisely. Windows can be closed during cultivation to maintain an optimal RH. During 
dry months, a nebulizer or vaporizer could be used to moist the air. If the temperature would drop 
below 19 °C, it is possible to heat the greenhouse. The heating system that is used for growing fruiting 
vegetables existing out of heating pipes below and between the crops proves to be sufficient, but other 
heating systems are possible too.  

Figure 3: Turmeric plants in the greenhouse with heating pipes at ground level. 
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Cultivation on other substrates 
Turmeric can not only be grown in soil, growing on different substrates is also possible. The substrate 
could be placed in boxes or in trays or on top of an aeroponics system (Figure 4). In this latter system 
the roots of the plants hang in a container where a mist of nutrient solution is sprayed onto the roots. 
On top of the container, substrate material can be placed in which the rhizomes can grow. The 
substrate material needs to be preheated until 25 °C before planting. Substrates with a fibre 
construction (cocos, peat, …) operate the best. The plants grown on other substrates have a larger 
plant height and crop mass. The average root/shoot ratio is much lower (0,3) when the rhizomes are 
planted on these substrates than in a soil-bound cultivation (0,6).  

4. Maintenance 

Manual labour 
In terms of crop maintenance, weed control is the biggest labour factor. Especially at the beginning of 
the cultivation, when a lot of sunlight still reaches the soil, weeding is necessary. When the plants are 
fully grown, they will suppress the weeds. Besides weeding, ridging is also a necessary operation for 
ridges without plastic covering. This is because the rhizomes grow upwards from the mother rhizome 
and may emerge from the cultivation ridge. When the rhizome comes into contact with light, it starts 
producing chlorophyll and turns green. This is not desirable from a consumption and yield point of 
view.  

As described earlier, covering the ridges with plastic will reduce the labour of weeding and ridging. 
However, after some time it will be necessary to tear the planting holes wider in the plastic. This is 
because the turmeric plant produces new stems every time, and the growth of these new stems can 
be hampered by the plastic if it is not teared open in time. Of course, planting and harvesting (and 
cleaning the rhizomes) are still big items in terms of labour costs.  

Fertilization 
Fertilization is a particularly important aspect of the cultivation of turmeric. Literature states that the 
total amounts of fertilizers needed for a high target yield are 100 kg/ha N, 50 kg/ha P2O5 and 250 kg/ha 
K2O (Karthikeyan, 2012; Mekonnen, 2019). These amounts are partial applied throughout the crop 
cultivation. Table 1 shows a possible fertilization scheme, but this depends a lot on the soil conditions 
and qualities present. Especially potassium has an interesting effect on the yield of the turmeric 
rhizomes (Karthikeyan, 2012). Maintaining an EC-value of 1,5 is recommended.  

Figure 4: Turmeric growing on an aeroponics system. 
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Table 1: Fertilization scheme. 

 N (kg/ha) P2O5 (kg/ha) K2O (kg/ha) 
0 DAP 33 50 50 
45 DAP 33 0 50 
90 DAP 33 0 100 
120 DAP 0 0 50 

 

Mulching 
In the cultivation of turmeric, mulching is a must. Trials on PCG demonstrated a doubling of yield when 
applying green compost as mulching. A 3-cm layer of mulch can be spread at the start of cultivation, 
right after planting. If necessary, this can be repeated again before the crop is fully grown. Of course, 
this only applies to crops where the ridges are not covered with plastic. Mulching is very important for 
moisture regulation in addition to weed control.  

Irrigation 
Turmeric is a (sub)tropical plant that needs a minimum of 70 % as relative humidity. There are three 
crucial moments in the cultivation. The day of planting water is needed to help the plants to sprout or 
to help the pre-germinated plants form new roots. After 90 days, water is needed for the budding of 
rhizomes and after 135 days for the development of those rhizomes. The optimal amount of water for 
a daily gift are 6 L/m² during summer and 4 L/m² during spring and fall. Drip irrigation and overhead 
sprinkling are common irrigation techniques. The combination of both techniques is the most 
interesting for turmeric. Even with drip irrigation the plants will benefit from an overhead shower now 
and then.  

IPM 
A treatment with Trichoderma harzianum T-22 and Bacillus amyloliquefaciens strain QST 713 can be 
applied before planting as a preventive measure against soil-bound fungi. To date, no major diseases 
or pests have been identified during the cultivation of turmeric in NWE. Sporadic thrips, caterpillars 
and snails can be found. Incidentally, in Belgium 
there are no crop protection agents authorised in 
the cultivation of turmeric. 

5. Harvest  
In tropic regions the crop is harvested when it is 
considered “mature”. That means that all flowers 
have already bloomed, the leaves have turned 
yellow and the whole plant feels dry. In Northwest 
Europe we will harvest the rhizomes before this 
point. This ensures the rhizomes are juicier and less 
fibrous. The moment for harvesting is optimal after 
7 to 8 months, especially when turmeric is cultivated 
with the purpose of extracting curcumin.  

Harvesting can be done manually or mechanically. 
When harvesting manually you can dig the plant out 
with a mattock or a spade. Afterwards the stem and 
roots need to be cut off the rhizomes. If there is Figure 5: Harvesting turmeric with a little potato harvester. 
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space, mechanical harvesting can also be done. For example, with a small potato harvester (Figure 5). 
First, cut off the leaves and stems with, for example, a brushcutter. Then the rhizomes can be lifted 
from the soil. Afterwards the roots, soil and stem parts need to be removed (Figure 6).  

 

 

 

Depending on the purpose of the rhizomes, different actions are carried out. It is advised to stop 
irrigating a month before harvest to let the plant apex dry out and harden off the rhizomes if you want 
to use the rhizomes as starting material for the next cultivation. Another option to harden off the 
rhizomes is to continue with the irrigation until the harvest, cut off the stems, let the rhizomes dry a 
week in the soil and harvest afterwards. If the rhizomes will be used for consumption or fresh 
processing, it is better to keep irrigating until harvest.  

6. Storage  
After the harvest, the rhizomes can be washed (Figure 7) but it is not necessary. If you wash the 
turmeric, it is important to let them dry to prevent rotting during storage. Non-washed rhizomes seem 
to preserve better.   

For storage for consumption or processing, a curing at 24 °C for a about a week can be applied right 
after harvest. This will improve preservation. Afterwards the rhizomes can be stored in boxes in the 
dark at a temperature between 12 and 15 °C.  

For storage for starting material, the healthy parts of the tubers can be stored in a box of sand. The 
rhizomes should be held in a contamination free place where the temperature only varies between 12 
and 15 °C and the climate is dry (Plotto, 2004). Turmeric could be stored for around 20 weeks. Using 
rhizomes from a previous cultivation always carries risks of diseases and viruses. 

 

Figure 6: Turmeric rhizomes right after harvest. 
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Figure 7: Washed rhizomes of different turmeric varieties. 

7. Bibliography 
Karthikeyan, P. K., Muthuraman, R., Patricia, I. & Menachem, A. (2012) Application of potassium and 
magnesium on turmeric (Curcuma longa) to increase productivity in Inceptisols, Archives of Agronomy 
and Soil Science, 58:sup1, S147-S150, doi: 10.1080/03650340.2012.695866 

Mekonnen, B. & Garedew, W. (2019). Growth, yield, and quality responses of turmeric (Curcuma 
longa L.) to nitrogen fertilizer rate and timing of its application, Acta Agrobotanica, 72(3), 11, doi: 
10.5586/aa.1781. 

Nair, K. P. (2019). Turmeric (Curcuma longa L.) and Ginger (Zingiber officinale Rosc.) - World's 
Invaluable Medicinal Spices: The Agronomy and Economy of Turmeric and Ginger. Springers 
international publishing. ISBN : 978-3-030-29188-4 

Plotto, A. (2004, april 22). 2004-FAO-Post_Harvest_Compendium_-_Turmeric.pdf. Opgehaald van fao: 
https://www.fao.org/fileadmin/user_upload/inpho/docs/Post_Harvest_Compendium_-
_Turmeric.pdf 

Sasikumar, B. (2005). Genetic resources of Curcuma: Diversity, characterization and utilization. Plant 
Genetic Resources, 3(2), 230-251. doi:10.1079/PGR200574 

 


