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Agronomic Management of Hybrid Barley: Effect of
Tillage, Seeding Rate and N Fertilization

Mattia Scapino, Luca Capo, Raffaele Meloni, Paolo Colombatto, Amedeo Reyneri,
Massimo Blandino

DISAFA, Univ. Torino, IT, mattia.scapino@unito.it

Introduction

Currently, hybrid barleys (Hordeum vulgare L.) are cultivated in more than half of the crop surface of Italy.
As a consequence of the heterosis phenomenon, they have a greater vigour compared to conventional pure
line cultivars (Longin et al., 2012). Furthermore, to fully exploit their strength traits, while limiting their
weakness ones (high seed cost and, consequently, low seeding rate), it is required to develop agronomic
programmes specifically adapted for hybrid genotypes in specific production situations (Schmitz et al.,
2021). The aim of the present study was to investigate the effect of different agronomic practices, related
with the plant density, on the yield and qualitative traits of hybrid barley cultivars, in comparison with
conventional ones.

Materials and Methods

The study was carried out in the North-West Italy over three growing seasons (2017-2020). The
experimental field was characterized by a superficial loam soil, with a medium content of organic matter
and nutrients. The compared treatments were a factorial combination of 2 soil tillages [ploughing
(conventional tillage, CT) and minimum tillage (MT)], 4 combinations of cultivar x seeding rate [hybrid
barley cv. Tektoo x 70 (H70) and 140 (H140) kg of seed ha™' and conventional barley cv. Ketos x 140
(C140) and 210 (C210) kg seed ha'] and 2 nitrogen (N) fertilization timings (60+60 and 30+90 kg N ha™!
at growth stages GS 21 and 31, respectively). The experiment was carried out according to a split-plot
design with soil tillage, cultivar and seeding rate as main-plot treatment and N fertilization as sub-plot one.
Each treatment was replicated four times and the sub-plot area was 12 m”. The biomass development was
expressed as the area under canopy greenness curve (AUCDC), using the NDVI values measured weekly
during the vegetative (growth stages, GS 21-61) and the ripening (GS 61-91) period. The grain yield was
obtained by harvesting the whole sub-plot with a plot-combine and it was adjusted to 13% moisture content.
The yield components were measured: ear density and kernels per ear (at dough stage, GS 85) and thousand
kernel weight (TKW) after harvest. The grain protein content (GPC) and the deoxynivalenol contamination
(DON) were assessed as qualitative parameters. The data were analysed using a mixed effects model, with
crop practices as fixed effects and year as random effect. Analysis of variance (ANOVA) was performed
and when the effects were significant, the means were compared using the Bonferroni post-hoc test at p-
value<0.05.

Results

The CT increased both AUCDC GS 21-61 and AUCDC GS 61-91 values of barley compared to the MT
condition (Figure 1). A significant effect was reported for the interaction between cv. and seeding rate:
C210 had higher AUCDC GS 21-61 value compared to H70 due to the initial higher plant density, while
both H140 and C140 reported an intermediate value. During ripening, the hybrid (H70 and H140) had
reported higher NDVI values than the conventional genotype, due to a higher stay green. The N fertilization
strategy directly influenced NDVI values according to the growth stage: 60+60 treatment reported the
higher AUCDC GS 21-61 value, while in opposite 30+90 reported higher AUCDC GS 61-91. No statistical
differences were found between the different soil tillages on grain yield and yield components (Table 1),
while GPC and DON were higher for CT and MT, respectively. The hybrid (H70 and H140) had higher
grain yield (+7.6%), kernels per ear (+16.3%) and TKW (+13.7%) compared to the conventional cultivar,
which resulted in higher ear density at both density (C140 and C210). Qualitatively, C210 had higher GPC,
whereas the hybrid showed higher DON values. The 60+60 N fertilization treatment lead to higher grain
yield (+2.9%) and lower GPC than 30+90. Interactions between factors were significant for AUCDC GS
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21-61, grain yield, kernels per ear and TKW (data not shown): as expected, the higher seeding rates showed
more stable AUCDC GS 21-61 values between tillage. Furthermore, the hybrid cv. was less affected by the
timing of N fertilization than the conventional one.

Figure 1. Effect of tillage, cultivar with different seeding density and N fertilization on AUCDC GS 21-61 (vegetative growth stages)
and AUCDC GS 61-91 values (ripening growth stages).
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Within each experimental factor, different letters between treatments indicate significant differences (p-value <0.05).

Table 1. Effect of tillage, cultivar with different seeding density and fertilization on grain yield and yield components.

Factor Source Grain yield  Ear density  Kernels per ear TKW GPC DON
of variation (t ha!) (n. m?) (n. ear!) (g) (%) (pg kg!)
Tillage CT 6.0 a 351 a 46 a 438 a 11.7 a 3406 b
MT 6.1 a 364 a 45 a 444 a 113 b 5289 a
p-value 0.351 0.118 0.073 0.167 <0.001 <0.001
Cultivar x Density H70 63 a 325 b 50 a 470 a 11.6 ab 6066 a
H140 62 a 325 b 48 a 469 a 112 b 4459 ab
C140 58 b 377 a 45 b 413 b 11.5 ab 3761 b
C210 58 b 402 a 40 ¢ 413 b 11.7 a 3216 b
p-value <0.001 <0.001 <0.001 <0.001 0.033 <0.001
Fertilization 60+60 6.1 a 363 a 45 b 442 a 113 b 4233 a
(kg N hal) 30+90 59 b 353 a 46 a 440 a 11.7 a 4545 a
p-value 0.001 0.148 0.013 0.500 <0.001 0.200

Means followed by different letters are significantly different. The level of significance (p-value) is shown in the table.

Conclusions

The hybrid cv. presented on average significant grain yield benefits and similar GPC compared to the
conventional one, as a consequence of higher stay green, with advantages recorded in different production
situations (growing seasons, soil tillages), and an overall better nutrient use efficiency. The lower ear density
of the hybrid was compensated by higher kernels per ear and thousand kernel weight. In the considered
conditions and for both cultivars, a higher seeding rate did not increase significantly the ear density and,
consequently, the yield benefits. Furthermore, the hybrid could take benefits from a N fertilization more
equally applied between the tillering and the beginning of the stem elongation. As far as the safety trait is
concerned, the hybrid showed a higher susceptibility to mycotoxin contamination, requiring a higher
attention in designing cropping systems less prone to Fusarium head blight disease.
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