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Introduction
Winstone agricultural gypsum (CaS04.2H20) was assessed for effect on soil physical quality

and earthworm levels in field conditions. Gypsum can benefit soil structure (Shainberg et al.,
1989) due to the supply of calcium (for flocculation) and sulfate (for plant nutrition and
excess sodium leaching). Although these effects are well established in certain soil types (e.g.
dispersive clays and sodic soils), gypsum's soil conditioning efficacy is less established on
other soil types.

The effect of gypsum on soil quality parameters was assessed for five varying silt loam soils
under varying management.

Preliminary results are presented here for impact on bulk density, soil compaction, earthworm
biomass and visual soil assessment (modified VSA) of structure, porosity and clods. These
measures will be repeated after a further year and combined with laboratory measurements of
macroporosity and aggregate stability.

Materials and methods

Five experimental sites were set up in spring 2011 under either apple orchard (Nelson), dairy
farm (South Canterbury), mixed cropping (Central Canterbury) or vineyard (Marlborough)
management and were studied for soil response to annual gypsum application over 18
months. For each type of soil assessment there were three repeat measurements per plot.

Bulk density was estimated with a steel column (85 mm diameter) driven into soil and
subsequent assessment of dry soil weight for volume to 75mm depth. Cone penetrometer
readings were taken, to a maximum of 6.9 kPa, at shallow (50 to 150 mm) and deep (400mm
to 600 mm) depths unless stones precluded assessment.

VSA used the method of Shepherd (2010) modified to be on an ordinal scale of 1 to 4 with
0.25 precision. Earthworms in 200 mm x 200 mm x 300 mm deep soil sample were counted,
identified and weighed.

Statistical analysis was performed with R (MVersion 3.02). REML analysis (plot within farm as
a random factor) was used for most parameters, GLM (Poisson distribution) for earthworm
counts, and CLM (Ordinal package) for analysis of VSA measures (plots within farm as a
covariate for GLM, CLM).

See Table 1 for gypsum rates and plot details.



Results

At 18 months after application, gypsum treated areas over all sites had a mean soil bulk
density of 1.27 Mg m™ compared to 1.20 in control areas (p=0.012). Gypsum treated areas
visual soil assessment of structure, aggregation and clods mean scores were 3.4 (out of 4
maximum soil quality), 3.3 and 3.2 compared to control soil means of 3.3 (p=0.010), 3.1
(p=0.002) and 3.0 (p=0.001). Burrowing earthworms biomass (g m) averaged 19.2% higher
for gypsum treated areas compared to control though earthworm numbers were only 0.5%
higher and the differences were not statistically significant. Penetrometer measures of deep
(400 mm to 600 mm) soil compaction were not significantly different at 18 months but this
may have been affected by dry conditions in the Marlborough vineyard sites. There had been
statistically significant lower compaction for gypsum treated soils at the 12 month monitoring
period.

Table 1. Gypsum treatment means for each location (with control means in brackets) for 18 month

Location Plot Details / Gypsum Rate | Bulk | Penetrometer VSA Burrowing
Density MPa Structure (S) | Earthworm
Mg m? Porosity (P) | No. (N) m?
Clods (C) Biomass (B)
4= best gm”
Vineyard A 1 or 3 tonne/ha in one block | 1.18 Shallow $:2.9(3.0) |N:208(198)
Marlborough splitin 4 (2 treatment, 2 (1.30) 6.03 (6.26) P:3.1(2.6) |B: 65( 63)
control) Stones deep C:3.1(2.5)
Vineyard B 2, 3 or 5 tonne per hectare 1.13 Shallow S:3.3(3.4) |N:418(379)
Marlborough over 3 blocks half split (1.17) 2.76 (4.04) P:3.6(3.7) |B:138(143)
control and gypsum Deep C:4.0(3.8)
>6.9 (>6.9)
Mixed Cropping [1.5 tonne per hectare, 3 1.24 Shallow $:3.6(3.3) |N:107(119)
Cent. Canterbury |reps per paddock times 3 (1.31) 0.86 (1.09) P:3.5(3.3) |B:105( 83)
paddocks, minimum 18m Deep C:3.5(3.1)
wide treatment plots 5.67 (6.05)
Apple Orchard |1 or 2 tonne per hectare per | 0.87 Shallow All soils scored |N: 770 (920)
Nelson annum, 5 bhlocks each with (0.97) 1.61(1.58) maximum 4.0 |B: 875 (785)
control, treatments on Stones deep
minimum 4 apple rows
Dairy Farm 0.5 tonne/ha 1.20 Shallow S$:2.6(2.8) |N:661(658)
Sth. Canterbury |3 pairs of paddocks, each (1.19) 1.78 (2.03) P:2.5(2.6) |B:195(218)
pair one control, one Deep C: 2.4 (2.5)
treatment 4.19 (4.29)
Conclusions

Gypsum treated silt loam showed overall improvement in soil physical quality as measured
by bulk density, penetrometer and visual soil assessment. This is evidence of gypsum
improving structure of some soil types that are neither clay nor sodic.

Gypsum effects on the soil were noticeable from the first 6 month soil monitoring including
reduced penetrometer resistance at 600 mm depth. At the same time, sulphate level at this
depth was elevated confirming some gypsum movement over this timescale despite lack of
cultivation.



Most work on gypsum effect on soil structure has tended to focus on the known effects of
gypsum in dispersive clay or soils (see Shainberg et al. 1989). Effects on other soil types are
likely to be harder to discern but have been reported (e.g. Tirado-Corbald et al. (2013). These
effects may be partly dependent on the clay content present and that factor will be examined
in the coming season.

All soil assessments will be conducted for a further year and will additionally include
assessment of impact of gypsum on macroporosity and aggregate stability.
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