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Introduction

✓ Permaculture can produce not only better quality but

also, bigger quantity of food than other forms of

agriculture. It can also be practiced at home, even on a

few square meters.

✓ In the recent study a permaculture farm is analysed in

Hungary.

✓ There are some soil related data published from

various parts of the world but we have to admit that

thorough investigations are still missing, so any related

data can be valuable and add information to help

understanding the processes on a permaculture farm.

✓ On the other hand, since the products are considered

healthy and better than those produced on the intensive

farms with excess fertilizer and pesticide use, it is of

high importance to provide information on the soils

that are the very core of the vegetable production.

✓ In the recent study the soil moisture deviation is

examined on a small-scale farm in a municipality area.

Soil moisture is crucial for horticultural production.

2022 was an extremely dry year, so the importance is

even more highlighted. Besides, horticultural

production needs irrigation, and this also raises the

question of the ecological footprint.

Materials and Methods

• Soil samples were taken from 12 plots (2 samples from a greenhouse.

• The upper 10 centimeters were examined by using a Near InfraRed device (Figure 1.), an Agrocares

Company and its mobile application.

• The data is automatically transferred to the Netherlands, evaluation is done in the center of the company and 

results arrive to the users’ mobile application, so the evaluated data can be seen and used immediately. The 

original database can be downloaded from the server of AgroCares, and the excel can be the basis of further 

analyses. The study area is in Kóspallag, Hungary. Kóspallag is situated in the heart of the Börzsöny

Mountain (Figure 2a,b).

Results

There are obvious differences between the soil moisture content of the examined sampling points and we could find an increasing trend but this trend is only occurring in case of the soil

moisture content. This can be due to the soil type that is very similar all over the farm, has a high clay content, high compactness and thus, little infiltration capacity.

Table 1. Results of soil analysis by NIR scanner

Fig. 1. The NIR device

Conclusions

• The high clay content of the local brown forest soils make the infiltration of the water

difficult. A lot of organic matter is used for improving the upper layer of the soil for

horticultural production.

• The area is sloping, from northeast to southwest. Sampling started at the bottom of the

slope and finished in the upper third of the slope. The farm has small plots (Figure 3) that

is favorable from the point of view of protection against soil erosion.

• The farm is also surrounded by some forested area to

the north-north-west and a tree line can also be found

at the east-south-east edge of the plots. The forested

part also required of building a fence to avoid the

entrance of wildlife that could cause damage in the

crops.

Fig. 2a,b. The situation of the examined farm Fig. 3. The small plots of the farm

(Photo: Gábor Lévai, 2022)

The soil moisture content (m/m %) was reaching a minimum of 15.4% in Sample No. 1. that

is situated at the lowest part of the farm, also close to the trees and some grassy area. The

highest soil moisture content (m/m %) was 33.6%, measured in one of the polytunnel (Table

1.). Numerous parameters were measured with the NIR device but only those that might

affect the soil moisture content or interrelation between the parameter and the soil moisture

can be assumed, are published here (Table 1.). These parameters are the pH (H2O), soil

organic matter and the clay content.

Crop Name Field Name pH (H2O)
Soil Organic 

Matter

Clay 

content 

(m/m %)

Soil 

moisture 

(m/m %)

empty bed, pea was previous crop kpallag1 6.8 2.3 % 21 % 15.4 %

potato kpallag2 6.7 3.5 % 21 % 17.1 %

cucumber (after sweet pea) kpallag3 7.0 5.1 % 21 % 33.6 %

cucumber kpallag4 6.9 5.4 % 16 % 32.5 %

carrot kpallag5 7.4 6.5 % 18 % 31.6 %

sorrel kpallag6 6.9 2.6 % 18 % 24.4 %

potato kpallag7 6.9 6.6 % 20 % 27.2 %

leek kpallag8 6.9 2.4 % 17 % 28.4 %

beetroot kpallag9 7.3 3.6 % 17 % 29.8 %

aubergine kpallag10 7.0 17.7 % 17 % 31.2 %

tomato kpallag11 7.5 5.2 % 24 % 26 %

compost kpallag12 7.7 12 % 19 % 23 %
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For a better understanding of the trend between the sampling sites, we present Figure 4

where the sampling sites are in the order of their magnitude, staring from the smallest and

ends with the highest soil moisture content. The magnitude of the R2-values show the

strength of the trends, in this case towards the higher soil moisture content (Figure 4).

Fig.4. The magnitude of the pH (H2O), Soil Organic Matter, clay content and soil moisture in the order of the soil 

moisture, and the trendlines with the R2 values

The only parameter that seems increasing (as its R2 value is 0.9194 between the sites is the soil moisture content. The other parameters (pH, clay and SOM) do not seem to change along the 

soil moisture, at least their R2 values are quite small. The best R2 value belongs to the clay content however, it is a decreasing trend.

Fig.5a,b,c. Photos of the permaculture hortuculture farm, Kóspallag, Hungary


