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Result 2

Orchardgrass is a highly productive and nutritious grass, but its persistence is low under acid
soil conditions. This low persistency may be due to the direct effects of soil exchangeable
aluminum (Al) or the indirect effects of other acid-tolerant plants, soil nutrient deficiencies, and
different pasture management practices. Therefore, we conducted a field survey to obtain
information on the variabilities of the soil acidity within each pasture and its relationship to
orchardgrass dominance and soil nutrients and to compare these relationships under cutting and
cattle grazing managements.
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▪ Botanical compositions (Dominance proportion)

▪ y1§ and pH
- 3 soil cores

▪ Dominance frequency
- Number of dominant plots / 3 plots

▪ Soil nutrient contents
- Additional soil samples (one per each line transect, Nov. 20)
- Total-N, NO3-N, NH4-N, P2O5, K2O, CaO, MgO
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▪ Orchardgrass did not increase.
▪ Orchardgrass increased with
›› No extremely high y1
the rise in y1 (p<0.1), while
tall fescue decreased (p<0.05). ›› Dung pats of grazing cattle
- reduction of soil acidification
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›› Selective grazing by cattle
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(Units: mg/100 g soil, except for pH)
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§: exchangeable acidity, an indicator of exchangeable Al
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(per each location, June 8-July 17, 2018)
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▪ Measurement: a species with the highest coverage
- Number of dominant plots / 90 plots (for each meadow)
- Number of dominant plots / 45 plots (for each pasture)
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▪ Parallel 6 and 3 line transects were fixed in each
cutting meadows and grazing pastures, respectively.
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▪ The vegetation survey and soil sampling were
conducted at fixed measurement locations.
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Grazing pasture

38.75°N, 140.76°E, 220–250 m a.s.l.

▪ All meadows and pastures
- Cattle manure compost (Nov.–Dec.)
- Haplic non-allophanic Andosol (strongly acidic soil)
- Renovated in 2012 to 2014 with orchardgrass and
tall fescue (Festuca arundinacea).

Effects of exchangeable acidity on the dominance frequency
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▪ Grazing pasture E–H (1.0–1.3 ha)
- Rotational cattle grazing (late Apr.–late Oct.)
- Chemical fertilizer: N:P2O5:K2O = 63:29:30 kg/ha
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▪ Cutting meadow A–D (1.0–3.0 ha)
- Three harvest (late May–early Oct.)
- Chemical fertilizer: N:P2O5:K2O = 153:66:72 kg/ha
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Introduction

▪ The other dominant plant species:
- Redtop (Agrostis alba)
- Broad-leaved dock (Rumex obtusifolius)
- Sweet vernalgrass (Anthoxanthum odoratum)
- Mugwort (Artemisia princeps)
- Water-pennywort (Hydrocotyle ramiflora)
- Reed canarygrass (Phalaris arundinacea)

▪ Soil pH and some nutrient contents decreased with increasing y1 (P<0.05). However, these
soil properties showed no significant relationship to the frequency of orchardgrass.

Conclusions

▪ Orchardgrass is more persistent than other plant species in locations with high exchangeable
Al under cutting conditions, whereas such trend is not seen under grazing conditions.
▪ To clarify the mechanism that causes the difference between cutting and grazing conditions,
further research works need to focus on the effect of grazing cattle on chemical properties of
strongly acidic soil and growth of orchardgrass, and the competition among pasture plant
species with different acid-tolerance.

