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Abstract: Weather conditions in Luxembourg became more instable, therefore varieties with more stable yields were need 

in organic farming in Luxembourg. Data of 4 winter wheat varieties (2 organic and 2 conventional), pooled data of all organic 

and all conventional varieties and total varieties through 2015-2019 were used for analyses. Results show no significant 

differences in grain yield between organic and conventional bred varieties. One organic and one conventional variety could 

be selected based on their yield stability. Therefor yield stability could be a useful tool for analysing variety trials. 

 

Introduction: In organic farming the main criteria for choosing the right varieties are mostly yield and other quality 

parameters such as health and weed suppression. Additionally, the stability of these parameters could be useful because 

the environmental effects have greater impact on organic farming since the use of mineral fertilizer and pesticides were 

permitted.  Normally, the stability parameters were not taken for account, because it requires data over a long period.  

In the last years the weather variability in Luxembourg increased and varieties with more stable yields were need in 

organic farming in Luxembourg. Therefore, the aim of the study was to analyse the differences of organic and 

conventional varieties of winter wheat in yield and yield stability in the winter cereal variety trials on organic farming sites 

in Luxemburg. 

 

Material and methods: Since 2010, the winter cereal variety trials in organic farming were conducted on two sites 

(“Gutland” and “Oesling”) in Luxembourg, which represents the important regions for organic farming in Luxemburg. The 

test fields are on two organically managed farms as IBLA does not own an agricultural experimental station. The exact 

trials are done in a randomized block design in three repetitions. For the analyse, data from 2015 to 2019 were used. As 

described in the papers of Finck et al. ( 2000), Mundt etr al. (1995) and Reid et al. (2011) each year and location was 

treated as separate environment, which makes a total number of 8 environments. 

http://www.ibla.lu/


For the study 4 winter wheat varieties, Jularo and Govelino (organic bred varieties) and Elixer and Florian (conventional 

bred varieties) and pooled data of all organic bred varieties, all conventional bred varieties and overall varieties were 

used. 

The data were analysed using the package “agricolae” (de Mendiburu, 2019) in R. Data were tested for normality using 

Shapiro test. Least square mean values for yield were compared by t-test and p-values were adjusted by the Tukey–

Kramer correction. Yield stability were calculated using Shukla`s stability variance and Kang`s Yield stability statistics 

analysis (Kang, 1993). Kang`s yield-stability-statistic (Ysi), which is a modified Kang`s modified rank-sum (KMR) (1991) 

method, is able to determine type I and type II error rates relative to select for both yield and stability. Additionally, the 

stability component in Ysi is based on the stability-variance statistics (δi2) of Shukla (1972) which were also calculated in 

the study. 

 

Results: The analysis showed a difference in yield between the pooled organic bred varieties and the pooled conventional 

bred varieties in the organic variety trials in Luxembourg of 3.49 t/ha and 3.67 t/ha, but the difference in yield was not 

significant (p-value >0.05) (see Table1). 

For the four varieties Elixer and Florian (conventional bred varieties), Govelino and Jularo (organic bred varieties), Elixer 

showed the highest yield 4.02 t/ha but had also the highest standard deviation (Std) of 1.49 t/ha. Florian had a lower yield 

as well as a lower Std (3.69 t/ha and 1.04 t/ha). In comparison to the two conventional varieties, Govelino and Jularo had 

similar yield of 3.77 t/ha and 3.62 t/ha with low respectively medium Std of 0.9 t/ha and 1.15 t/ha. Nevertheless, significant 

differences between the organic bred varieties (Govelino and Jularo) and the conventional bred varieties (Elixer and 

Florian) could not be observed (see Table 1). 

The Shukla`s stability variance for all four varieties and for both pooled data of organic bred and conventional bred 

varieties were highly significant (p<0.01) and ranged between 115.51 and 6.80, only the stability variance of all varieties (-

1.11) were not significant. Kang`s yield stability statistics show that only Elixer and Govelino had a stable yield in 

comparison to the other varieties Florian and Jularo as well as the pooled data (see Table 1). 

 

Table1: Mean Yield, standard deviation of yield (Std), Minimum yield (Min) and maximum yield (Max), Shukla`s stability 

variation (Stab.var) and Kang`s yield stability statistics (YSi) calculated for all four varieties, both pooled data sets and over 

all data set during the seasons 2015-2019  

 

* Tukey-Kramer Test with p-value <0.05, different letters show significant difference of the results 

** Shukla`s stability variance: with significance levels of p <0.1, p<0.05 *, p<0.01** 

***Kang`s stability statistics with mean YSi: -3.57, varieties > mean YSi were selected: * selected varieties on the basis of 

Ysi 

 

 

Variety Mean Yield* Std Min Max Stab.var** Ysi***

Elixer 4.02
a

1.49 2.54 6.40 115.51** 0*

Florian 3.69
a

1.04 2.25 5.15 17.11** -4

Govelino 3.77
a

0.90 2.59 5.42 58.47** 1*

Jularo 3.63
a

1.15 2.09 5.32 34.73** -8

Pooled organic varieties 3.49
a

1.03 2.16 5.12 6.80** -10

Pooled conventional varieties 3.67
a

1.22 2.00 5.43 16.56** -5

Total varieties 3.60
a

1.14 2.06 5.23 -1.11 -1



Discussion: The results of this analysis show no significant difference in yield between organic bred varieties and 

conventional bred varieties in the organic winter wheat variety trials in Luxemburg. One reason is that conventional bred 

varieties could not fulfil their high yield potential, because of the lack of mineral fertilizers of the low-input system in 

organic farming and the involved environmental effects (Urbatzka et al., 2019a, 2019b). Another reason is that organically 

bred varieties are better adapted to the low-input conditions and the higher environmental effects in organic farming, since 

they were already bred in these conditions and could fulfil their whole potential in variable environments with higher stress 

potential (Spiess, 2019). However, it is important to perform variety trials in organic farming at different environments, in 

order to choose the right variety, because not all varieties were adapted for all environmental conditions and they should 

only be performed on organic farm sides (Reid et al., 2011). 

Additionally, the yield stability could be an important selection tool for organic farming for the choice of appropriate 

varieties, since selection on yield stability could achieve a more uniform yield increase (Reid et al., 2011). Therefore, 

research should emphasis more on yield stability in the selection process, which would also benefit the growers, because 

growers could suffer yield loss, if the varieties are selected based only of the mean yield. The stability component of in Ysi 

is a useful tool to decrease the probability of disastrous type II errors (Kang, 1993) 

Consequently, calculation of yield stability should be included in variety trial performance in Luxembourg, but still further 

analyses are needed. 
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