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Abstract

Landslide scars previously dated (1977, 1961, and 1941) and sampled by Lambert et al.
(1984) for pasture production and topsoil characteristics were re-sampled. Pasture dry matter
production and selected soil properties were re-measured on the same scars and uneroded
control sites for two years, from 2007 to 2009. Results show that after a further 25 years of
recovery, no significant increase in pasture production had occurred on the 1941 and 1961
slip scars. Average dry matter pasture production on eroded sites increased from 63% to 78%
of pasture production levels on uneroded sites, but improvement was restricted to the
youngest 1977 slip scars, where dry matter production increased from 20% to 80% of
uneroded levels. Maximum pasture recovery occurred within about 20 years of landsliding
and further recovery beyond 80% of uneroded level was unlikely.

The recovery of pasture production on slip scars follows similar recovery to soil physical



INTRODUCTION

Information on production losses due to soil erosion are essential for quantifying the



slopes of northwest (sunny) and southeast (shady) slope aspect. Soils at Te Whanga station
are Taihape steepland soils (previously mapped as Kourarau series). Topsoils were recorded
as thin (0.15 m) and subsoils often had alternating layers of subsoil and topsoil, or mixed
homogeneous material without horizonation.

Deforestation of indigenous forest and conversion to pasture from 1860-1890 increased the
vulnerability of steeper slopes to soil slip erosion (Trustrum et al. 1990). Extensive areas of
soil slipping are a feature of this landscape, and hillslopes have a complex pattern of
different-aged soil slip erosion scars (Fig. 1). Slips have occurred over many parts of the
landscape, but typically occur on gully sides and contour concave slopes, leaving arcuate,
tear-shaped scars around 50 m?






Table 1. Chronology of sampling at Te Whanga

Date Reported by Measurements
1981 Trustrum & Stephens 1981 Landslip scars mapped and their ages determined
1979-82 Lambert et al 1984 Pasture productivity monitored at 40 sites

7 sites sampled for full soil laboratory characterisation
Analysed for total N, organic C, organic P



Table 2. Summary of average annual pasture dry matter production on erosion scars and
adjacent uneroded sites

Trial Slip year Slip age (yrs) Annual dry matter production (kg DM/ha)
mean  std dev n std error %
uneroded
1979-82 1977 3 2191 2661 105 384 23
1961 19 7392 5895 105 840 77
1941 39 6753 5649 126 749 72
Pre-1941 74 6844 5912 105 803 73
Uneroded 120 9436 7300 105 1041 100
1979-82 average 6497 6169 546 256 63
2007-09 1977 31 6808 6120 60 1132 79
1961 47 7009 6652 60 1205 83
1941 67 6406 5933 60 1095 72
Uneroded 148 8779 8372 180 876 100
2007-09 average 7738 7486 360 402 76
Overall average 6972 6745 906 219

On eroded sites, average annual production was 6716 kg DM/ha
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Furthermore, a wider scar age range was studied in the earlier trial, with slip ages ranging
from 3 to 74 years, whereas the age range of slips in the latter trial was 27-67 years.

Recovery of topsoil characteristics

The recovery of pasture production was linked to the recovery of topsoil physical and
chemical properties of eroded soils by Lambert et al. (1984), who concluded that reduced
pasture production on erosion scars was most likely due to the dense, clay-rich substrates,

with high bulk de
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application rate on highly erodible land is unlikely to result in increased pasture production.
Nutrient application rates should therefore be better aligned with lower anticipated
production rates.
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