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1 Introduction

The Disc Pasture Meter (DPM) is a simple apparatus used to estimate grass biomass. The DPM
consists of a plate of a known weight that is lowered onto the grass sward and the height after settling
is recorded. An allometry of disc settling height and grass biomass measured through destructive
harvesting is generated using a subset of sample locations, to allow estimation of biomass directly
from disc settling height. First described by Castle (1976) and further by Bransby and Tainton (1977)
it became a popular method due to its simple design and ability to perform rapid measurements.
The method remains particularly popular among rangeland and savanna ecologists (Gwate et al.,
2021; Harmse, Dreber, and W. S. Trollope, 2019; Charles-Dominique et al., 2018).

Note that there is a similar instrument called the rising-plate meter (RPM) that is also used for
estimating grass biomass, developed by Earle and McGowan (1979). Following the publications by
Bransby and Tainton (1977) and Earle and McGowan (1979) which first described the DPM and
RPM, respectively, the RPM differs subtly from the DPM in its application. Using an RPM the
disc is rested on the top of the grass sward manually and the rod is lowered to the ground second,
while using a DPM the rod is lowered to the ground first and the disc is lowered second, or dropped
from a known height. The fundamental measurement of disc height is identical between the two
methods however, and there is some overlap in usage of the terms in the literature. RPMs have
been the subject of further development to digitise their readings and incorporate advanced sensor
technology (McSweeney et al., 2019; Bareth and Schellberg, 2018), while the term DPM is usually
reserved for apparatus requiring manual measurement. There is also some variation in terms among
fields of research. Researchers of agricultural pasture and in temperate climes refer more often to
RPMs, while researchers of tropical savanna and arid grassland more often refer to DPMs. In this
document I limit discussion to the DPM.

Below, I describe the dimensions of DPMs from a number of studies in the peer-reviewed literature,
and finally present instructions to build a robust DPM that conforms to conventional dimensions
used in other studies, using materials that are readily available throughout the world.

2 Previous studies

To gather studies I used the ISI Web of Science with the following search term:

(TOPIC: ("disc-pasture meter") OR TOPIC:("disc meter") OR TOPIC:("disc pasture meter")
OR TOPIC: ("disk pasture meter") OR TOPIC:("disk meter")) AND LANGUAGE: (English).

Only the studies which described or cited descriptions of a DPM design are included in Table 1.



Table 1: Comparison of DPM dimensions from previous stud-
ies. = diameter.

Publication Rod Rod ext. Sleeve Sleeve Disc Disc Mass Disc Drop Followed
length  @(mm) length int. Z(cm)  thick. of free height
(cm) (cm) & (mm) (cm) parts (m)
(kg)
Aiken and Bransby - - - - 45 - 1.36 - - -
(1992)
Bransby and Tainton 180 22 120 27 45.8 1.5 1.5 - - -
(1977)
Brenner et al. (1994) 150 12.5 25 2.5 60 0.5 1 - 1.5 Palazzo and Lee (1986)
Brockett (1996) - - - - 45 - 1.5 - - Bransby and Tainton
(1977)
Bryan, Thayne, and - - - - 50 - 2.2 - - - Vartha and Matches
Prigge (1989) (1977)
Castle (1976) 80 3.1 20 3.2 30 0.091 0.2 Aluminium - -
Charles-Dominique - - - - 45 - 1.5 - - Bransby and Tainton
et al. (2018) (1977)
Cooper et al. (2017) - - - - 46 - - - - E. B. Rayburn and S. B.
(square) Rayburn (1998)
Dérgeloh (2002) 180 - - - 45.8 - - - - Bransby and Tainton
(1977)
Dougherty et al. (2013) - - - - 46 0.56 ~1.5 - - E. Rayburn and Lozier
(square) (2003)
February et al. (2013) - - - - - - - - - Bransby and Tainton
(1977).
Fehmi and J. M. Stevens - - - - 45.7 0.52 1.263 Acrylic - E. B. Rayburn and S. B.
(2009) (square) Rayburn (1998)
Fushai (2006) - - - - 60 - - - - Bransby and Tainton
(1977).
Ganguli et al. (2000) - - - - 40 0.6 1 Acrylic - E. B. Rayburn and S. B.
(square) Rayburn (1998)
Gwate et al. (2021) - - - - - - - - - Bransby and Tainton
(1977)
Hardy and  Mentis - - - - - - - - - Bransby and Tainton

(1985) (1977)
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The majority of articles reviewed in Table 1 cite Bransby and Tainton (1977) or E. B. Rayburn
and S. B. Rayburn (1998) as the basis of their DPM design. 180 c¢m appears to be a popular rod
length, though this could be altered to any height as long as it is tall than the grass material. Two
principal methods of using the disc emerged from the literature. The first, which tends to use a
lighter disc, involves carefully lowering the disc onto the grass, and holding it at the position where
the disc touches the top of the grass sward (Veen, Geuverink, and OIlff, 2011), the second, which
tends to use a heavier disc involves lowering or dropping the disc from a pre-determined height and
letting it settle, sometimes for a pre-determined period of time (Vartha and Matches, 1977). The
first method measures sward height only, and cannot be used reliably to estimate biomass, while
the second method can be used to estimate biomass. Few studies included the drop height in the
article, and many did not include the mass of the free-moving parts, both of which are important
information when comparing results among studies.

3 Instructions for a Disc Pasture Meter

Here I provide detailed instructions for building a robust DPM using materials that can be commonly
found at hardware stores around the world. The design revolves around the flange piece. It is
important that the sleeve and the flange have a tight fit. Therefore the flange, sleeve and bolts
should ideally be sourced ahead of time. The rod and disc, being the bulkiest materials, could be
sourced closer to the field site if necessary. The flange is of the kind that is normally used to attach
a water pipe against a flat surface like a water tank. They are readily available where plumbing
supplies are sold. PVC water pipe is also a suitable material for the rod and sleeve. Remember
that the sleeve must be free moving against the rod, there should be no friction. Ideally the internal
diameter of the sleeve should be about 2 mm larger than the external diameter of the rod. The
materials below are based on UK conventional measurement systems. If sourcing the materials in
another country the exact dimensions may have to be altered.

}—Rod

Figure 1: Schematic diagram of the DPM design described above.



3.1 Materials

e Sleeve

— PVC pipe

— Internal diameter - >36.6 mm (1.15")
— External diameter - 40-41.4 mm

— Length - 30 cm

e Rod

— PVC pipe
— External diameter - <36 mm
— Length - 180 cm

e Flange

— Full face flange PN10/PN16BR1
— Internal diameter - 40 mm

e Disc

— Plywood
— Diameter - 45.8 cm
— Thickness - 5 mm

e Nuts and bolts

— x4
— M16x70

e PVA Glue

3.2 Instructions

—_

Cut the plywood to a disc and drill holes which line up with the flange.

Soak the plywood disc in PVA glue for an hour to apply waterproofing. Let the PVA dry
completely.

Cut the sleeve pipe to a length of 30 cm.

Push the sleeve into the flange fitting. If the fit is loose, try packing the gap with glue.

Bolt the flange to the disc, with the bolts facing upwards.

Weigh the disc, flange, sleeve and bolts together. Add extra weights such as extra bolts as
needed to reach 1.5 kg.

7. Thread the sleeve over the rod.

o

oot W

3.3 Usage

To use the DPM, slowly lower or drop the disc from a pre-determined height. Ensure that the rod
is held vertical, but don’t shake the rod as the disc is settling. After the disc has settled, read off
the height of the disc.

To allow quick measurement of the disc height, consider etching 5 cm marks into the rod. When the
disc has settled, hold your thumb on the rod where the top of the sleeve reaches, then remove the
rod and count the number of 5 cm marks from the bottom of the rod. When back in the lab, apply
a correction factor by subtracting the distance between the disc and the top of the sleeve from the
height measurement to get the height of the disc.

To build the disc height-biomass allometry, clip living biomass to ground level at a subset of DPM
samples, using a pair of secateurs, shears, or sickles. Make sure to discard litter found near the
ground. Begin by clipping all material in a radius around the DPM disc to improve visual clarity
of what material should be sampled. Consider using a ‘sampling cylinder’ of the same diameter as
the disc to make it easier to see what grass material should be harvested. Sampling cylinders can



be made from a strip of acrylic plastic folded into a cylinder. Alternatively I have used a flexi-tub,
also known as a rubble bucket, with the base cut off.
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