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Summary

A simple pasture yield meter based on the use of a weighted metal
disc is described. The device has been calibrated against pastur,:
dry matter yield from mowing machine Luts  over all seasons and a
range of pasture types.

INTRODUCTION

&N-DESTRUCTIVE METHODS of estimating grass yield have been
,‘deacribed previously and are of two types. The radio&frequency
&@eitor  type of meter (Campbell et al., 1962) has been widely
used in research work. Simpler techniques have been based on
.an estimate of mean grass height by placing a rigid sheet on the
grass and measuring the average distance from the ground (Jag-
tenburg,  1970). Difficulties in reading mean grass height have
been overcome in the grass meter described here, by attaching
the weighted metal plate to a shaft carried in a vertical guide
mounted on a tripod. The scale is rigidly mounted on the tripod
and accurate measurements of the compressed height can be
made after a predetermined settling time. The device was cali-
brated against mowing machine cuts made on trial plots.

MATERIALS AND METHODS

The grass meter is shown in Fig. 1 and consists of a metal
plate 14 in. in diameter attached to a vertical metal shaft which
slides in a smooth bearing held by a tripod. The distance of the
plate from the ground can be measured on the scale mounted
on the top of the tripod stand. The downward movement of the
disc can be stopped after a predetermined “settling” time by
operation of a small brake which engages a friction pad with
the vertical shaft. The settling time is measured with a stop-
watch mounted on the tripod., and the brake is applied by a
toggle lever which can be trippIed quickly.
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FIG. 1: The weighted-disc mefer in use. The lever in fhe left fore-
ground operates the brake which is  applied after  a pre-determined settling

time.

IQ -use it was found that a settling time of 10 set was tin-
venient. The total weight of the disc and shaft assembly could
be varied by using a selection of lead weights which were placed
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on the upper end of the shaft. In the initial model a polythene
bearing was used but experiments are being made with the use
of PTFE* to reduce friction.

SENSITIVITV
The sensitivity of the instrument was estimated by measuring

the daily growth of several grass plots. Independent daily
measurements were made on a number  of marked plots to esti-
mat,e the repeatability and sensitivity of the method.

CALIBRATION AGAINST PASTURE DRY MATTER YIELD
The instrument was calibrated against pasture dry matter yield

from mowing machine cuts on a number of trial plots through-
out the year. The plots consisted of two strips 20 ft long on
which grass meter measurements were made at 2 ft intervals.
Mowing machine cuts were then made by:
(a) Sickle-bar mower cuts 3 ft wide.
(b) Reel mower cuts 20 in. wide.
In each case the yield 04 grass was calculated on a per-acre basis,
and dry matter determinations were made from samples taken
from the cut.

PASTURE TYPE
Pasture type was variable but tended to be grass-dominant

in. spring and winter and highly clover-dominant in summer and
autumn.

VISUAL ESTIMATES COMPARED
Co,mparis’ons were made with visual estimates of yield made

by three experienced technicians on twenty plots.

RESULTS
Growth curves for two plots are given in Fig. 2. In each case

two disc weights were used. The addition of the 2 lb weight to
the disc and shaft appeared to give a more consistent reading but
further investigation of the effect of weight is warranted, par-
ticularly in regard to its effect with variations in pasture com-
position.

A typical plot of data for the spring peroiod is given in Fig. 3.
The pasture yield was obtained by combining the figures for both
sickle-bar and reel-mower cuts.

*Polytetrafluroethylene



TABLE 1:  SICKLE-BAR MOWER - R E G R E S S I O N  O F  D R Y  M A T T E R  WEIGHT/<-XRE  O N  D I S C  H E I G H T
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TABLE 2: REEL MOWER CUT. REGRESSION OF DRY MATTER WEIGHT/ACRE ON DISC HEIGHT
-
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2: Daily growth readings made with weighted-disc grass-meter on
plots, with disc and shaft weight only, and with an additional 2 lb

weigkl.

The data were examined statistically and regression analyses
are given in Tables 1 and 2. Data were grouped into periods of
approximately a fortnight, as time appeared to be a factor in-
fluencing the regression.

In the case of the reel-mower cuts, the regression was also
fitted to pass through the origin. While this is not likely to be
TABLE 3: CORRELATIONS BETWEEN GKASS-METER AND

VISUAL ESTIMATES AND DRY MATTER WEIGHT PER ACRE

Correlation OmiLing Spearman’s
Coefficient one plot of Rank

Operator (4 3,840 lblac Correlation
Grass-meter 0.91 0.90 0.92
Visual estimates:

1 . . . . ..,. 0.82 0.90 0.93
2 . . 0.73 0.87 0.88
3 .,..  .,.. 0.75 0.87 0.87- - i______^ -
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F I G.  3 :  of weighted-disc grass-meter readings againsf reel-mower cufs
in lb dry  matter per acre for the spring period.

the case in fact, it may well be sufficient for practical purposes
if very low levels of grass are not being measured.

Co’rrelations  of mower-cut yield with visual estimates and
meter reading for the same plots are given in Table 3.

The meter was superior to all operators only in estimating the
yield of one high yielding plot which was underestimated in all
visual assessments. Otherwise the meter was comparable with
the best visual estimate.

DISCUSSION

With care in reading the scale the repeatability of readings was
surprisingly high. The fact that daily ;ncremeuts  in growth could
be detected indicates a high level of sensitivity.

It was noticeable that summer and autumn periolds produced
pastures of high clover dominance. This may well account for
the marked shift in the regressions for these periods relative to
spring and winter. It is possible that pasture composition could
be used to provide a correction factor, or alternatively a different
weight could be used.

Thered was no correlation between dry matter percentage and
meter indication. .‘-
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For practical use the meter could probably be calibrated for
different times o4 the year depending on the type of pasture. As
a rough approximation from the present data the following fac-
tors could be used:

Summer and autumn (clover) - 205 lb DM/ac for every
cm of meter scale.

Spring and winter (grass) - 155 lb DM/ac for every
cm 04 meter scale.

It is possible, however, that the scale would be directly gradu-
ated in lb DM/ac and corrections could be applied for pasture
type by the use elf two different weights. Further studies will de-
termine the best methods of correcting for the variables en-
counter,ed  in practice.

The meter is capable of detecting relatively small differences
in pasture gro,wth  and is better than a skilled technician in esti-
mating total dry matter yield. At the same time, the use of the
meter is less tiring than visual estimation.

The meter has many advantages over more complex measur-
ing devices such as the radio-frequency grass-yield meter. It is
extremely simple in construction and can ba duplicated exactly
with ease. It does no’t  suffer from calibration drift due to battery
or temperatur.e  changes. It is mechanically robust’ and will not
readily lose calibration owing- to mechanical changes resulting
from mild abuse. The wetness or electrical conductivity of the
pasture is unlikely to have any effect on the indicated yield.

No skill is required in its operation, thus it is very suitable
for general field use. Its simplicity and low cost may well ex-
tend its usefulness to the , , technicqlly  able farmer who could
benefit from an unbiased assessment of pasture yield. Such a
device has already been suggest&d as a means of estimating fer-
tilizer needs (Jagtenbuyg,  1970) and the grass meter described
here could be a real aid to pasture management in grassland
farming.
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