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Abstract. Cloudberry Rubus chamaemorus is a promising new berry species for cultivation in 
Latvia. This study aimed to assess how different shade levels influence cloudberry growth and 
vitality in semi-controlled conditions. Cloudberries (variety ‘Nyby’) were planted in enclosed 
planting area and grown under four shading treatments, using shading nets: control (no shade), 
30%, 50%, and 80% shade for two years. Non-destructive SPAD measurements were taken 
weekly during the growing season (from May to August) in both years. Leaf size was measured 
at the end of August in both years, while leaf density and leaf nutrient concentrations were 
determined at the end of August in 2024. The results revealed significant differences between 
treatments for all of the measurements, with the highest values observed in plants under the 80% 
shade in both years. In the second year, the 50% an 80% shade treatments had similar results. 
Overall, the highest plant vitality was observed under 50% and 80% shade, demonstrating that 
netting effectively protects cloudberries from excessive sunlight. While larger leaves might 
improve light capture, they also require additional energy, potentially reducing resources 
available for fruit production. Thus, we suggest the 50% shade to be the most effective for 
cloudberries in the Latvian climate, as it balances protection with optimal energy conservation. 
Additionally, optimal fertilizing in the field could improve plant health and yield, therefore 
further studies regarding the combined effects of shade and fertilization on cloudberry production 
are required. 
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INTRODUCTION 
 

Cloudberry Rubus chamaemorus is a perennial herbaceous plant. In Latvia, 
cloudberries are harvested in the wild, and their cultivation remains in the experimental 
stage. In northern regions, cloudberries can form abundant fields in ombrothropic bogs 
(Hébert-Gentile et al., 2011). Although Latvia has a milder climate, cloudberries are still 
found in sphagnum peatlands throughout the country. Their distribution in Latvia is 
concentrated in the northern and central regions, with significantly fewer records in the 
eastern continental areas (Laiviņš et al., 2009). 
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Rising annual temperatures, along with milder winters and longer summers, 
contribute to wild plant adaptations. During wild cloudberry field studies from 2020 to 
2022 in Latvia, the authors observed that cloudberries predominantly grew in forested 
peat bogs with trees and low shrubs, rather than in fully exposed peatlands (Āboliņa et 
al., 2023). This suggested that in a moderate climate, cloudberries might prefer at least 
partial shade rather than full sun exposure. 

Light conditions is one of the main ecosystem productivity drivers (Niinemets, 
2010). However, prolonged periods of high temperatures and low precipitation during 
summer increase the risk of crop failure, particularly in fields with insufficient irrigation 
possibilities (Fatima et al., 2020). Drought and high temperatures significantly reduce 
plant photosynthetic activity, thus inhibiting carbon accumulation (Ashraf & Harris, 
2013). Cloudberry cold hardiness and overall growth relies on sufficient carbon storage 
in rhizomes (Gauci et al., 2009). In the wild, cloudberries typically grow in high moisture 
ecosystems such as bogs, while cultivated cloudberries are often grown in cutover peat 
fields (Bussières et al., 2015), where irrigation can be challenging during droughts. Even 
in their natural habitat, climate change affects wild cloudberries in Northern regions, 
with events as higher temperatures at the beginning of the year and subsequent drought 
conditions (Crawford, 2008). 

In forest ecosystems, the understorey tends to be cooler during the day, and warmer 
at night due to shade from plant canopies. In its natural habitat, wild cloudberry can 
reach 25 cm in height (Thiem, 2003). In Latvia, cloudberries are often found growing 
alongside bilberries Vaccinium myrtillus and lingonberries Vaccinium vitis-ideae, which 
can reach higher growth, respectively, 90 cm and 30 cm, thus potentially limiting light 
availability for smaller herbaceous species nearby (Gustavsson, 2001; Gailīte et al., 
2019; Āboliņa et al., 2023). 

Wild plants tend to require more light than those grown in controlled environments, 
due to the environmental complexities and variables that are not present in fully or partly 
controlled conditions (Valladares et al., 2016). While low light exposure can limit plant 
growth, both shade and non-shade species develop adaptations for growing in the shade, 
including increased leaf area to optimize light capture (Valladares & Niinemets, 2008; 
Gommers et al., 2013). Cloudberries exhibit phenotypic variations depending on their 
growing conditions. Large leaves and longer shoots are typically associated with shaded 
environment, while smaller plants are found in open areas (Ågren et al., 1989). Berry 
quality also depends on the level of exposure to sunlight. Cloudberries are known for 
their fruit high in anthocyannins and elagitannins (Hykkerud & Uleberg, 2018). Wild 
cloudberry fruits produced in shaded areas have been found to be sweeter and lighter 
coloured than fruits in open areas (Jaakkola et al., 2012). 

The photosynthetic rate of plants fluctuates throughout the growing period and 
varies by species. Lingonberry was found to maintain relatively high photosynthetic rate 
until October, whereas blueberry photosynthetic rate levels declined in September, 
indicating photoinhibition (Lundell et al., 2008; Percival et al., 2012). High exposure to 
sunlight and drought stresses can lead to plant dehydration and photoinhibition, thus 
limiting plant performance (Akashi et al., 2008; Valladares & Niinemets, 2008). Plant 
protection mechanisms for light and drought stresses require significant resources. 
Netting can mitigate these stressors by reducing excessive soil temperatures and 
radiation, increasing minimum temperatures to protect flowers from frost, and shielding 
plants from hail and heavy rainfall (Shahak et al., 2004; Retamal-Salgado et al., 2017). 
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In Latvia, one of the concerns during the growing season is the combination of prolonged 
drought and high temperatures. Minimizing soil water evaporation in such conditions 
could be a significant factor in maintaining favourable conditions for berry cultivation. 
Additionally, cloudberries are susceptible to frost damage (Gauci et al., 2009). 
Considering that cloudberry flowering in Latvia coincides with potential late spring 
frosts in May (Latvian nature S.a.; LEGMC, 2025), netting might contribute to flower 
protection. 

Nets differ not only by the shade level but also by the transmitted light wavelength, 
which vary depending on the net material and colour (Kotilainen et al., 2018). The 
overall current knowledge regarding the netting impact on plant physiology is limited, 
particularly on berry crops. The aim of this study was to assess how different shade levels 
influence cloudberry growth and vitality in partly controlled conditions, imitating 
cultivation in a peat field in temperate climate. The findings will be used in developing 
a growing technology for cloudberries in Latvia. 

 
MATERIALS AND METHODS 

 
Design and conditions of the experiment 
The experiment was located in Riga, Latvia, at the Institute of Biology, University 

of Latvia, for two vegetation seasons from May to August of 2023 and 2024. 
The mean temperature and monthly solar radiation data for May, June, July and 

August in Riga (Fig. 1) was provided by SLLC ‘Latvian Environment, Geology and 
Meteorology Centre’ archives (LEGMC, 2025).  
 

 
 
Figure 1. Mean monthly solar radiation (W m-2) and temperature, (°C) for the vegetation seasons 
of 2023 and 2024 in Riga, Latvia. 
 

Solar radiation total sum was similar between years (686,753 and 676,134 W m-2, 
respectively). While in 2023 the trend for solar radiation was decreasing over the 
summer months, in 2024, July and August had similar total radiation. Temperatures were 
higher for May and July in 2024 than in 2023, other months were similar between years. 
Additionally, 2023 and 2024 both were on average hotter than the previous climatic 
norm (+1.0 °C and +1.9 °C, respectively) following the climatic warming trend. 
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Cloudberry cultivar ‘Nyby’ was used in the experiment. Substrate from combined 
milled raw peat and peat substrate for forest seedlings (Ltd. LaFlora, Latvia), in a ratio 
of 2:1, degree of decomposition H2–H5, was used for propagation. Cloudberries were 
propagated in spring of 2022: rhizomes were sectioned in 15 cm parts and planted in 1 L 
pots with the peat substrate. In autumn, cloudberries with visible living rhizomes were 
transplanted in enclosed planting area (beds) with milled raw peat. The area was divided 
in four sections, each section measuring 2 m in length, 0.80 m in width, and 0.50 m in 
depth. In each section 24 plants were taken out of the pots and planted with identical 
gaps between plants. Beds were isolated from surrounding soil with water-permeable 
agrotextile. Milled raw peat substrate agrochemical characteristics before transplantation 
outside are given in Table 1. 

 
Table 1. Milled raw peat substrate nutrient concentrations, pH and EC before shading experiment 
establishment 
Plant available nutrient concentrations, mg L-1 (1 M HCl extraction) 

pHKCl 
ECH2O, 

mS cm-1 N P K Ca Mg S Fe Mn Zn Cu Mo B 

7 <5 31 391 108 3.15 38.55 2.7 2.6 0.3 0.02 0.1 3.48 0.09 
 

Green shading nets with shading factors of 30%, 50% and 80% were used in the 
experiment to assess the effect of shade on cloudberry growth and vitality. The 
percentages indicate the proportion of sunlight (solar radiation) that is blocked by the 
shading net. A control variant (C) was left fully exposed to sunlight. No other natural or 
artificial shade affected the area (Fig. 2). 

 

 
 

Figure 2. Experimental cloudberry beds with nets of different shading factors (from left to right): 
A – control (full sun exposure) and 30% sunlight blocking net; B – 50% and 80% sunlight 
blocking nets (taken on May 18, 2023). 
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In May of 2023 and 2024, 100 g of complex fertilizer (NPK 12–8–16 + 
micronutrients) was added to each bed as a base fertilizer. During the vegetative months 
from May to August, watering frequency was adjusted based on soil moisture level and 
weather patterns. Once a week, peat samples from 5–10 cm below the surface were taken 
and squeezed by hand into a ball. Optimal moisture was assumed if the peat retained its 
shape and was moist without dripping water. If the peat crumbled, treatments were 
watered with tap water to increase moisture. 

 
Nutrient analysis 
To determine plant-available nutrient (N, P, K, Ca, Mg, S, Fe, Mn, Zn, Cu, Mo, B) 

concentrations in substrate, peat samples were extracted with 1 M HCl in a volume ratio 
of 1:5. Peat reaction (pH) was measured in 1 M KCl mixture (in a peat-extractant ratio 
of 1:2.5). The electrical conductivity (EC) of the substrate was measured in a distilled 
water extraction (in a peat-water ratio of 1:5). For leaf tissue nutrient analysis, 
approximately 30 g of cloudberry leaves were collected from each treatment at the end 
of vegetation season of 2024. Samples were fully dried at +60 °C in a drying oven, and 
finely ground using a laboratory mill. Ground samples were then dry-ashed in 
concentrated HNO3 vapours, and then redissolved in 3% HCl to detect K, P, Ca, Mg, Fe, 
Cu, Zn, Mn, B, and Mo via microwave plasma atomic emission spectrometry (MP-AES 
Agilent 4210). Wet digestion was used to determine N (in H2SO4) and S (in HNO3). The 
contents of P, Mo, N, and B were determined via colorimetry, S – via turbidimetry, as 
previously described in Karlsons et al. (2021). Nutrient content was determined in 
triplicate for all samples. 

 
Plant measurements 
The beginning of cloudberry growth in 2023 was recorded at the end of April. The 

first leaves were fully developed by the second decade of May, measurements were 
conducted from May 22 to August 31. For each treatment, leaf total a and b chlorophyll 
concentration was measured weekly on randomly selected leaves (n = 10) with a 
chlorophyll meter SPAD–502Plus. In 2024, SPAD was measured between May 23 and 
August 28. 

For all treatments, leaf size (in cm) was measured at the end of the growing season 
in both years (in 2023 – on August 31; in 2024 – on August 30). Leaves were selected 
randomly and two measurements (width and length) for each leaf were taken to calculate 
the average size (n = 10). 

At the end of summer 2024 we also measured leaves per 10×10 cm2 quadrats  
(n = 6 for each treatment) to compare cloudberry density after two years of growth. 
Quadrats were placed randomly in each bed without overlapping. 

 
Statistical analysis 
Data were analysed and visualized with R programming language. To determine 

significant differences (P < 0.05) between shading treatments for SPAD, leaf size and 
density, and leaf tissue nutrient concentrations, one-way ANOVA with post-hoc Tukey 
HSD test, and descriptive statistics were conducted. Mann-Kendall’s τ (tau) test was 
used to determine significant trends in SPAD readings throughout the vegetation season. 
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RESULTS AND DISCUSSION 
 
In our previous studies in Latvia, less wild cloudberries were observed in areas that 

are fully exposed to the sun, than in shady or partially shaded areas (Āboliņa et al., 2023). 
In the northern Finland and Sweden, wild cloudberries have been found to have larger 
leaves in shaded conditions, as well as longer rhizomes and higher seed mass as 
compared to exposed areas (Ågren, 1989). Optimally reduced light and temperature 
conditions under protective covers have been reported to increase yield and quality of 
other berries grown in an acidic environment (Matamala et al., 2023). This led to the 
idea that in temperate climates, cloudberries might require at least partial protection from 
sunlight during the summer months. The issue is also relevant in the context of global 
warming. Although typical temperate climate conditions of Latvia are favourable for 
cloudberries, the warming climate might have its negative effect on local plant vitality. 
Generally, for the last years the average temperatures have been above, and precipitation 
levels below the climatic norm in Latvia (LEGMC, 2025). 

At the beginning of the first year, the cloudberry shading experiment did not 
indicate any noticeable trends in cloudberry photosynthetic activity, however, significant 
differences (P < 0.05) were observed at the end of the season (Fig. 3). 

 

 
 
Figure 3. Shading level effect on chlorophyll content (in SPAD units) of cloudberry leaves from 
May to August 2023. 
*Significant trend (P < 0.05). Means and standard errors (SE) of each treatment represent chlorophyll data of 
the whole season. Significant differences between treatments are indicated by small letters (P < 0.05; a > b). 
 

Specifically, the last three weeks of SPAD measurements revealed significantly 
different results between the treatments. For these last three measurements, the control 
treatment had the lowest SPAD results, which differed significantly from treatments of 
30% and 80% shade. The overall season means for each treatment revealed differences 
consistent with the end of the season results - control treatment had significantly lower 
SPAD indices than treatments 30% and 80%. Among the treatments, only the 30% 
shading showed a significant yet moderate positive trend in total chlorophyll content 
over the season. 

In the second year, a trend was observed for the SPAD values to decrease over the 
season, as all four treatments showed strong negative trends over the observed period, 
as indicated by tau values (P < 0.05) (Fig. 4). 
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Figure 4. Shading level effect on chlorophyll content (in SPAD units) of cloudberry leaves from 
May to August 2024.  
*Significant trend (P < 0.05). Means and standard errors (SE) of each treatment represent chlorophyll data of 
the whole season. Significant differences between treatments are indicated by small letters (P < 0.05; a > b). 
 

It was also evident that for all of the treatments the chlorophyll content was lower 
in the second year, indicated by significantly lower SPAD results (weekly treatment 
means ranging 23.24–33.90) as compared to the first year (weekly treatment means 
ranging 33.68–40.61). Significant differences between groups were observed three times 
during the season, once at the end of July and then again at the last two weeks of August. 
In all three weeks, the 80% shade treatment had significantly higher SPAD indices than 
the 30% treatment. The overall season SPAD means were consistent with these 
differences, as control treatment and 30% SPAD results were significantly lower than 
for treatments 50% and 80%. 

In the second year of our experiment, SPAD indices showed a consistent and 
significant decline in total chlorophyll content over the course of the season for all 
treatments. Decrease in total chlorophyll, also observed visually as yellowing of the 
leaves, was noticeable by second half of July 2024 for the two most exposed  
treatments - control and 30% shade. Thus, the visual indications generally corresponded 
to the SPAD readings. July and August 2024 had similar total sun radiation, which may 
have further contributed to late summer photodamage of cloudberries in treatments more 
exposed to the sun. 

In both years of the experiment, the largest leaves corresponded to the darkest shade 
treatment of 80%. In the first year, the smallest leaves were observed in the control and 
50% shade treatments, in the second year – in control and 30% shade treatments (Fig. 5). 
Noticeably, the second year revealed higher variation of leaf size in all of the treatments, 
as well as an overall decrease in size was observed. Size decrease in the second year was 
confirmed significant for the 30% shade treatment (P < 0.05). 

Shade-tolerant plants have larger leaves, reduced chlorophyll a/b ratio, higher total 
chlorophyll content - adaptation responses to shade conditions, which contribute to 
carbon gain optimization (Lobos et al., 2012, Gommers et al., 2013, Lambers & Oliveira, 
2019). Our study results were consistent with these responses as well, as the largest 
leaves were confirmed for the 80% shade treatment in both years, and for 50% shade 
treatment as similar on the second year. 
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Figure 5. Cloudberry leaf size in different shading treatments for both years of the shading 
experiment (2023 & 2024). Triangles show group means, grey dots show individual 
measurements, letters indicate significant differences (P < 0.05; a > b) between treatments. 
 

It was also evident that between treatments, the shaded plants had higher survival 
rates at the end of the experiment. Leaves per quadrat were measured at the end of 2024 
season to assess the density of developed cloudberry ramets after a two-year period for 
each treatment (Figs 6 and 7). Differences were significant between the control and 80% 
shade treatments, thus following the overall trend for the 80% shade treatment to have 
higher results. The lower density observed for the control also corresponded to other 
plant health indicator results. 
 

 
Figure 6. Cloudberry leaf density per 10×10 cm2 quadrats in different shading treatments  
(n = 6), measured at the end of August 2024. Triangles show group means, dots show individual 
measurements. 
 

The higher leaf density in late August for the shaded treatments is explainable by 
reduced exposure to sunlight, thus reducing high temperature and radiation stress. 
Shade-tolerant plant leaves have a higher dry matter percentage and carbon 



1025 

concentration, which make the leaves more sufficient at resisting damage and they last 
longer in shady environments (Pons & Poorter, 2014). Longer surviving leaves allow the 
plant to photosynthesise continuously without replacing them frequently due to 
photoinhibition or combined damage. Thus, the study results suggest that in a typical 
summer, as the climate warms, radiation levels may be higher than optimal for 
cloudberries if they are exposed to full sun. Data on photosynthesis rates, leaf size and 
density confirms that cloudberry is a shade-tolerant plant and also suggests that 
physiological characteristics of the hermaphroditic variety ‘Nyby’ could generally 
correspond to wild cloudberry phenotypes in different habitats. Comparison between 
wild plants and the cultivated variety could initially help to develop a cultivation 
technology, particularly from the aspects of cloudberry nutritional requirements. 
 

 
 
Figure 7. Visual comparison of cloudberry growth under different sun exposure levels:  
A – control (full exposure) and B – under 80% sunlight blocking net. Taken on July 28, 2024. 
 

Plant nutrient content was analysed to compare shading treatments and 
additionally, cultivated cloudberries ‘Nyby’ with wild plants. Significant differences 
were observed between shading treatments for N, Fe and Cu (Table 2). The highest 
concentrations of these nutrients were determined for cloudberry leaves under the 50% 
and 80% shade treatments, although only the 80% shade treatment reached leaf N 
concentrations consistent with the range of wild cloudberry. P, K, Mg, Zn, Cu, and Mo 
concentrations of all treatments generally fell within the range observed for wild 
cloudberries. The concentrations of Ca, S, Fe, Mn, and B were higher for cultivated 
cloudberries in the shading experiment than for wild plants, which could be mainly due 
to the base fertilizer applied in both years of the experiment. The substrate used in the 
experiment was similar to previously described wild cloudberry peat in terms of 
decomposition level and nutrient concentrations described in Āboliņa et al. (2023). 
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Table 2. (A) Mean nutrient concentration in air-dried leaves of cloudberries grown in different 
shading treatments (2024); (B) Nutrient concentration in air-dried wild cloudberry leaves in 
Latvia, 2020–2022 

Nutrient 
A. Shading treatments, means B. Wild cloudberry nutrient 

content 
(Āboliņa et al., 2023) K 30% 50% 80% 

Macronutrients, % 
N 1.31 1.20 1.83* 1.98* 1.90–3.00 
P 0.09 0.08 0.09 0.10 0.08–0.27 
K 0.72 0.96 1.10 0.84 0.75–1.75 
Ca 1.44 1.41 1.3 1.44 0.15–0.90 
Mg 0.42 0.48 0.49 0.50 0.26–0.72 
S 0.30 0.31 0.31 0.30 0.07–0.23 
Micronutrients, mg kg-1 
Fe 120 126 145 204* 34.67–129.00 
Mn 1,581 1,678 1,761 1,639 50.95–660.00 
Zn 109 112 111 126 43.61–121.00 
Cu 3.80 4.54 5.18 6.79* 2.50–17.20 
B 44 50 50 58 8.00–29.00 
Mo 0.20 0.25 0.20 0.20 0.10–0.75 
*Significantly higher concentrations than for other treatments (P < 0.05). 

 
As nutritional status also affects every aspect of plant physiology, especially 

photosynthesis, we also consider the nutrient supply results as indicators of cloudberry 
vitality. Shading nets can reduce ambient and leaf temperatures and thus prevent leaf 
damage, which is important for CO2 assimilation and thus photosynthesis (Lobos et al., 
2012). Nitrogen use is optimized as it is allocated to light-harvesting complexes 
(Eichelmann et al., 2005). Strong positive N and chlorophyll index correlations have 
been reported in other berry species, even for different varieties (Pinzón-Sandoval et al., 
2023). Soil N deficiency has been shown to significantly reduce total chlorophyll 
contents in berry leaves (Yang et al., 2023a; Yang et al., 2023b). However, the level of 
sensitivity to N deficiency depends on the cultivar (Yañez-Mansilla et al., 2015). 
According to Hallik et al. (2009), chlorophyll and N correlation is species specific among 
herbaceous plants, rather than universal. Considering the higher N and chlorophyll 
concentrations in cloudberry leaves under the shaded treatments could be an adaptation 
to enhance chlorophyll production and light-harvesting capacity. Studies have shown 
that this helps to maximize photosynthesis under limited light conditions (Lambers & 
Oliveira, 2019), further confirming cloudberry responses characteristic to a shade-tolerant 
plant. In addition to N, higher Fe and Cu concentrations in cloudberry leaves were also 
determined in the 80% shading treatment. These microelements play a vital role not only 
in maintaining the overall health and vitality of plants - Fe is also directly involved in N 
fixation and chlorophyll development, and Cu acts as a catalyst for photosynthesis and 
respiration (Lambers & Oliveira, 2019). 

Our study focused on the agronomic aspects of netting as a means of plant 
protection from overexposure to sunlight and its effects on cloudberries. As the most 
optimal plant status results were observed in the 80% shade treatment, we consider shade 
as an effective factor contributing to cloudberry vitality over the summer season in 
Latvian climate. However, we also consider the hidden aspects of netting on plant 
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development and growth. For berry cultivation, it is important to understand how the 
plant × environment interaction impacts potential yield size and quality, as well as 
overall management of the berry crop (Senger et al., 2022). Problems related to the use 
of netting on cultivated berries may include reduced pollinator activity and decreased 
plant water stress, both of which significantly influence the overall chemical 
composition and quality of the fruit (Brown & McNeil, 2009; Mikulic-Petkovsek et al., 
2015; Karppinen et al., 2016). Habitat openness, temperature and exposure to sunlight 
were suggested as the main factors affecting yield and chemical composition of 
cloudberry fruits (Jaakkola et al., 2012). Lower stress levels during flowering and 
fruiting are associated with increased yield, but may lead to reduced secondary 
metabolite content in the fruits. Zoratti et al. (2015) found that shading increased 
antohcyannin content in bilberries, but decreased their content in blueberries. 
Considering this, the lowest yet effective shade factor might be applied to achieve 
desirable cloudberry growth and berry quality. Several studies have shown that, 
depending on the species, reducing solar radiation by 50% to 70% can improve plant 
vitality (Dai et al., 2009; Schwerz et al., 2017). As leaf size was confirmed significantly 
larger for the 80% shade treatment in both years, 80% shading for cloudberries could be 
excessive, as the plants might use the most energy for green mass growth at the expense 
of other physiological processes. Meanwhile, in 2024, leaf size between the other 
treatments did not differ, while SPAD results were significantly higher for plants under 
both 50% and 80% shade. This suggests that plants under 50% shade would not spend 
significant energy resources to develop larger leaves whilst maintaining optimal 
chlorophyll content. The mechanical protection is also considerable as a positive shading 
effect during the experiment. Netting considerably decreases the negative effects of 
insects and birds on berry crops (Kuesel et al., 2019). Reduced weed growth was also 
observed under the shaded treatments, as compared to the control. 

Current study of shading effect on cloudberries revealed healthier plants for longer 
periods in shaded treatments as compared to the fully exposed control variant. Higher 
cloudberry vitality was indicated by SPAD results and leaf density, as well as leaf colour 
during on-site assessment. Based on the findings of this research, we consider the 
cloudberry to be able to maintain optimal photosynthetic activity and leaf growth under 
50% shade netting, which will help maintain optimal temperature and irradiance for the 
plant in temperate climates. It is worth noting that optimal fertilizing would also improve 
plant vitality and possibly yield, therefore further studies regarding shade and fertilizer 
combined effect on cloudberry production are required. 

 
CONCLUSIONS 

 
Cloudberry is a promising new berry species for cultivation in Latvia, particularly 

given the vast areas of cutover peat bogs where it naturally occurs. Our study focused 
on the agronomic benefits of netting, which is known to mitigate extreme temperatures 
and protect plants from excessive solar radiation. The highest plant vitality was observed 
under 50% and 80% shade, demonstrating that netting effectively shields cloudberries 
from overexposure to sunlight and enhances overall plant health. However, we also 
considered the plant physiological adaptations to lower irradiance – increased leaf size, 
which were significant for cloudberries under 80% shade. While larger leaves may 
improve light capture, they also require valuable energy, potentially reducing resources 
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available for fruit production. Although both 50% and 80% shade treatments improved 
cloudberry vitality, we suggest the 50% shade netting to be most effective for 
cloudberries in the Latvian climate, as it balances protection with optimal energy 
conservation. These findings will contribute to the development of cloudberry 
cultivation technologies in Latvia. 
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