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Abstract 

 
Strawberry (Fragaria × ananassa) cultivation methods are rapidly changing from traditional soil 

cultivation to high bed hydroponics, which are easy to agricultural working. The objective was to evaluate the 
growth characteristics of three strawberry cultivars cultivated high bed system. The “Seolhyang”, “Altaking”, 
and “Keumsil” strawberry plants were transplanted in a glass-type greenhouse at Kyungpook National 
University Gunwi Agricultural Field. The cultivation period was approximately seven months from September 
17, 2021 to April 21, 2022. Growth parameters measured including the number of leaves, plant height, petiole 
length, leaf length, leaf width, and crown diameter at two-week intervals. The environmental parameters for 
each location in the greenhouse were collected. Plant height in all cultivars continued to decrease from the 
early stage to the late stage of growth. The crown diameter was increased by 50 DAT, and then gradually 
decreased until late growth stage in all cultivars. Results indicated that the growth parameters represented to 
vary according to the cultivar of strawberry plants. 

 
1. Introduction 

Strawberry (Fragaria ×ananassa) is a high-value crop in 
South Korea. The production area and marketable fruit yield 
in 2020 were 5683 ha and 163,736 tons, respectively (KOSIS, 
2022) [1]. The harvest season of June-bearing strawberry 
cultivars is from November to May, and the winter season is 
dry and cold. 

Many studies have demonstrated characteristics using 
growth data of strawberries. However, few studies have been 
conducted to evaluate from various cultivars cultivated in the 
same environment conditions and high bed system. Moreover, 
environmental data, including air and soil temperature, 
photosynthetic active radiation (PAR) density, soil water 
content, and electrical conductance was stored a data logger, 
which were installed many parts of the strawberry community. 
Therefore, this study's objective was to evaluate the growth 
parameters of three cultivars of strawberries grown in high 
bed system and to collect environmental parameters for each 
location in the greenhouse. The collected growth and 
environmental variables will be used as basic data for 

creating edge computing in the future. 
 

2. Materials and Methods 
Three cultivars of strawberry were cultivated for this 

experiment; “Seolhyang”, “Altaking”, and “Keumsil”. The 
experiment was conducted using hydroponics in a glass-type 
greenhouse located in the Kyungpook National University 
Gunwi Agricultural Field (36o06N, 128o38′E), Gyeongsangbuk-
do (Fig. 1). Strawberry plants were cultivated using Yamazaki 
nutrient solution in different concentration between Electrical 
Conductivity 1.0 and 1.5 dSm-1. The experiment was 
conducted from September 17, 2021 to April 21, 2022. 
“Seolhyang” and “Altaking” were cultivated 216 days after 
transplanting (DAT); “Keumsil” was cultivated 192 DAT. 
Growth parameter measurements, including the number of 
leaves, plant height, petiole length, leaf length, leaf width, and 
crown diameter were evaluated at two-week intervals. An 
individual was selected 10 individuals for each cultivar for 
transplanting (n=10). 

The environmental data in greenhouse, including air 
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temperature (AT), photosynthetic active radiation (PAR) 
density, soil temperature (ST), soil water content (SWC), and 
electrical conductivity (EC), were measured using a wet and 
dry bulb thermometer (directly made), a quantum sensor (LI-
190R, Campbell Scientific, UT, USA), and ST, SWC, and EC 
sensor (CS650, Campbell Scientific, UT, USA) and stored in a 
data logger (CR1000, Campbell Scientific, UT, USA) at 
intervals of 10 minutes, one hour, and one day (Fig. 2). The 
environmental sensors were installed many parts of the 
strawberry community (Fig. 3). 

 

Fig. 1. Inside the greenhouse (A), “Seolhyang” (B), “Altaking” 
(C), and “Keumsil” (D) of strawberry growth images. 
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Fig. 2. Environmental data including daily average air and soil 
temperature (A), average PAR density (B), and soil water 
content and electrical conductivity (C). 

 

Fig. 3. Environmental data sensor location map. 

Graphs were presented by SigmaPlot program (SigmaPlot 
12.5, Systat Software Inc., CA, USA). 

 

3. Results and Discussion 
Environmental parameters in greenhouse, 

including air temperature, photoperiod, light intensity 
[2], and soil temperature [3], affect the growth of 
strawberry plants. During experiment, the average AT 
and ST were 17.1 and 18.1oC, respectively and average 
PAR density and total PAR density were 329.8 and 
27542.0 µmol m-2s-1, respectively. The SWC and EC were 
30% and 0.15 dSm-1, respectively. The number of leaves, 
plant height, petiole length, leaf length, leaf width, and 
crown diameter during cultivation are represented Fig. 
4. The number of leaves were the highest at early 
growth stage in “Keumsil” and at late growth stage in 
“Seolhyang” (Fig. 4A). The plant height and petiole 
length were the greatest during most growth stage in 
“Altaking” than the other cultivars (Fig. 4B−C). In all 
cultivars, it continued to decrease from early to late 
growth stage. From 160 DAT, the leaf length and width 
were increased in “Seolhyang” and “Keumsil” (Fig. 
4D − E). In all cultivars, the leaf length and width 
represented similar increase-decrease patterns. The 
crown diameter was increased by 50 DAT, and then 
gradually decreased until late growth stage in all 
cultivars (Fig. 4F). 
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Fig. 4. The number of leaves (A), plant height (B), petiole 
length (C), leaf length (D), leaf width (E), and crown diameter 
(F) of strawberry (n=10). 
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