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Abstract. Plant cover was visually estimated by five observ-
ers, independent of each other, in a species-rich grassland in
the Bílé Karpaty Mts., southeastern Czech Republic, in seven
plots ranging from 0.001 to 4 m2. Variation of total plant cover
among the observers was high at small scales: 0.001 - 0.016
m2; coefficient of variation, CV = 35 to 45%, but much lower
at larger scales: 0.06 - 4 m2; CV = 7 to 15%. Differences
between visual estimates of plant cover of individual species
made by different observers were affected by plot size, total
cover and morphology of particular plants. CV of the cover of
individual species ranged from 0 to 225% and decreased with
increasing plot size. For abundant plants the CV attained ca.
50%, independent of plot size. In spite of a very high number
of sterile plants with similar leaf morphology and colour, the
observed variation in cover estimates in the studied grassland
was comparable with results reported from other vegetation
types. Differences between estimates by individual observers
were often larger than usual year to year changes in undis-
turbed grasslands. Therefore, I suggest that to avoid difficul-
ties in the interpretation of results based on plant cover data
obtained from visual estimates, several observers should al-
ways work together, adjusting their extreme estimates.

Keywords: Sampling error; Spatial scale; Species-rich
meadow.

Nomenclature: Marhold & Hindák (1998).

Introduction

In spite of the progress in plant ecological methods,
visual estimates of plant cover are still used both in
descriptive studies and in experiments carried out in
plant ecology. In descriptive vegetation (phytosocio-
logical) studies visual estimates of plant cover belong to
the most frequently used descriptors. The main reason
for their attractiveness lies in the very low cost of the
data obtained in this way, both in terms of time and
equipment. Moreover, these estimates are not biased by
size and distribution of individuals (Mueller-Dombois
& Ellenberg 1974; Floyd & Anderson 1987). Therefore,
visual estimates of plant cover are frequently used, even
in cases where exact and unbiased results are needed
(e.g. Tilman 1999; Symstad 2000). In plant communi-
ties with an open canopy and little overtopping alterna-
tive methods are available (e.g. image analysis and point
intercept method, see Bråkenhielm & Liu 1995; Dietz &
Steinlein 1996; Liu & Bråkenhielm 1996; Röttgermann
et al. 2000; Vanha-Majamaa et al. 2000). In contrast, for
more complicated structures no simple quantitative
method for an estimation of plant cover has been devel-
oped (Everson et al. 1990; Stampfli 1991; Vanha-
Majamaa et al. 2000).

The fact that visual estimates of plant cover are
unrepeatable is well known and is mentioned in most
textbooks on vegetation ecology (e.g. Kershaw 1973;
Greig-Smith 1983; Kent & Coker 1992). However, in
my experience, most users of visual plant cover data
believe that their estimates are reliable and consistent
across plant communities and over time, or at least
biased systematically, meaning that an observer makes
the same errors in different vegetation types and sea-
sons, and these errors are independent of plant species
identity (cf. Dierschke 1994). For example, Kent &
Coker (1992) claim that “problems of subjectivity [with
visual estimates of plant cover] may have been over-
emphasized”.

Several authors have compared estimates of plant
abundance obtained by using different methods (Dauben-
mire 1959; Hanley 1978; Floyd & Anderson 1987;
Smartt et al. 1974, 1976; Vanha-Majamaa et al. 2000),
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but they usually focused on open canopy vegetation,
such as early successional stages or disturbed nutrient-
poor habitats, where estimation of plant cover by eye is
relatively easy and expected errors are small. In con-
trast, surprisingly little has been done to assess the bias
of plant cover estimates in plant communities with
closed canopies, where more serious methodological
problems can be expected, and to assess the biases made
by different observers.

There are some indications that the error may vary
among plant community types, e.g. according to the
length of the grass (Hope-Simpson 1940). Visual esti-
mates may also substantially differ between individual
observers (Bråkenhielm & Liu 1995) and between re-
peated estimates of the same observer (van Hees &
Mead 2000). In an early report, Smith (1944) suggested
that training may reduce this error to some extent. How-
ever, several contradictory results have been published.
For example, it is not clear whether estimates of low
cover values are more biased than middle or high values
(Kennedy & Addison 1987) or if the opposite is the case
(Sykes et al. 1983). The supposedly large errors in
visual estimates of plant cover may complicate interpre-
tation of differences between vegetation types and ex-
perimental treatments reported in the literature. Kennedy
& Addison (1987) suggested that plant cover changes
less than 20% can be attributed to estimation errors.
Unfortunately, it is not known how far this conclusion
based on records of a single observer in 1 m2 squares
situated in a species-poor forest is valid for data ob-
tained by several independent observers and in species-
rich communities with a more complicated structure.
For example, grasslands which usually differ markedly
from forests by their higher total plant cover, species
richness and variation in plant morphology, may lead to
different errors in visual plant cover estimates (Hope-
Simpson 1940). Similarly, virtually nothing has so far
been published on the effects of scale, species richness,

vegetation structure and proportion of plants with dif-
ferent leaf forms on the errors in visual estimates.

In this communication I present results of a simple
study focused on variation in visual plant cover esti-
mates between several observers. As there is no easy
method providing non-biased estimates of plant cover in
species-rich plant communities with a more or less
closed canopy, I did not compare estimates by indi-
vidual observers with any reference, so that the absolute
errors made by individual observers remain unknown.
The study was performed in a grassland where only ca.
four species per 0.001 m2 occur. In contrast, at large
scales the studied grassland belongs to the most species-
rich in Europe: 68 species have been found per 1 m2 and
85 species per 4 m2 (Klimeš et al. 2001). Visual cover
estimates are particularly difficult to obtain in this veg-
etation type due to the high number of species with
similar morphology of above-ground parts, of which
most are usually sterile and partly overlapping. Two
problems were studied in detail: (1) the effect of spatial
scale on variation in plant cover estimates between
observers and (2) systematic species specific bias in
plant cover estimates at various scales.

The study area

The study area is situated in the National Nature
Reserve of Čertoryje, Bílé Karpaty Mts., southwestern
Czech Republic (48∞ 54' N, 17∞ 25' E). The experimen-
tal plots were located on a SW facing slope at 440 m
a.s.l. with an inclination of 5∞, in a grassland with scattered
Quercus robur trees (see Klimeš  1999 and Klimeš et al.
2001 for details). The grassland is mown once a year and has
not been fertilized in recent decades. The following species
had a mean cover of 2% or more in June 1998: Bromus
erectus (21%), Carex montana (16%), Molinia arundi-
nacea (6%), Cirsium pannonicum (4%), Prunella

Fig. 2. Relationship between sum of cover estimates of
individual species and estimates of total plant cover for sum
of cover estimates of individual species < and > 60 %.

Fig. 1. Estimates of total plant cover (mean ± SD) in seven
plots. Circles denote estimates by individual observers.
1 = 0.001, 2 = 0.004, 3 = 0.016, 4 = 0.063, 5 = 0.25, 6 = 1, 7 = 4 m2.
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grandiflora (3%), Viola hirta (2%), Potentilla alba
(2%) and Brachypodium pinnatum (2%) (estimated in
25 plots, 0.5 m2 each, situated 20 m from the studied
area; Klimeš et al. 2001). Maximum above-ground
biomass was ca. 250 g.m–2 in 1998.

Methods

I established seven non-overlapping plots in an 8 m
¥ 8 m area of homogeneous and species-rich grassland.
The largest plot was 4 m2, the next plots were always 4
¥ smaller than the previous one, so that the smallest plot
was ca. 9.8 cm2 (0.001 m2). The three smallest plots
were circular, with a diameter of ca. 3.5, 7.1 and 14.1
cm, respectively, and delimited by a wire. The medium-
size plots were quadrats delimited by a rope and were 25
cm ¥ 25 cm and 50 cm ¥ 50 cm in size. The two largest
plots, also delimited by a rope, were rectangles, 0.5 m ¥
2 m and 0.5 m ¥ 8 m in size. The resulting scale is:

Scale 1 2 3 4 5 6 7

Area (m2) 0.001 0.004 0.016 0.062 0.25 1 4

I used narrow rectangles because the observers were not
allowed to enter the plots to prevent trampling and other
disturbance and plants in plots wider than ca. 0.5 m
cannot be censused without entering the plots. There-
fore, plant cover estimates were made while lying or
kneeling on the ground.

To minimize the effect of experience and training,
the observers spent a week identifying plants and mak-
ing cover estimates in the surroundings of the experi-
mental plots before the experiment started. They repeat-
edly discussed methodological problems associated with
plant cover estimates and adjusted their estimates, if
necessary. The five observers were either professional
botanists or Ph.D. students with at least three years
experience in floristics of the Bílé Karpaty Mts. There-
fore, their background was similar. During the experi-
ment, performed in June 1998, each observer worked
independently in each of the seven plots. The order of
the plots was not fixed. Some observers did their work
in a single day, others over two days. Sampling time per
plot nor for all seven plots was limited.

Individual observers estimated plant cover (1) for
the whole stand and (2) for individual species of vascu-
lar plants. Plant cover was defined as the vertical projec-
tion of all living aerial parts of plants as percentage of
the total plot area (Westhoff & van der Maarel 1973).
Thus, the cover of all individual species together should
be higher than the estimate of total plant cover if some
overlapping takes place. Individual observers used cover
scales which they considered appropriate for a given
vegetation type and plot. The number of cover classes

was not fixed. Cover values below 1% were arbitrary
assigned to 0.5%. Data analysis was performed using a
data set from which suspicious records not confirmed by
me at the end of the experiment were removed.

The recorded species were classified according to
leaf width into three categories: narrow-leaved plants
(grasses, graminoids) with leaf or leaflet length / leaf or
leaflet width (Leaf ratio = LR) > 20, intermediate plants
with 5 < LR < 20 and broad-leaved plants with LR < 5.
Cover of species not recorded in a particular plot by all
observers was set to zero in species lists of observers
who did not record them.

I tested three hypotheses to assess the role of factors
potentially causing systematic biases by some observ-
ers. 1: By comparing cover values estimated by indi-
vidual observers with the group mean based on cover
estimates by other observers for individual plot sizes I
tested whether exceptional values of cover estimates
are associated with broad or narrow leaves. The excep-
tional values of plant cover recorded by individual
observers in a plot were defined as estimates signifi-
cantly differing from a group mean calculated from
estimates of remaining observers. 2: That the amount
of bias in cover estimates is correlated with plant
frequency; frequent plants, occurring in most plots,
could be over-weighted or under-weighted by some
observers. Then the difference in plant cover estimated
by individual observers and the group mean based on
estimates by other four observers was calculated and
the relationship between this difference and overall
plant frequency, estimated across plot sizes and ob-
servers, was calculated for individual plot sizes using
regression analysis.  Hypothesis 3, similar to the previ-
ous one, was tested for plant cover.

Results

Total plant cover

The group mean of total plant cover estimates (cal-
culated over observers) was ca. 40% in the two smallest
plots and ca. 80% in the three largest plots. In the two
remaining plots the estimates were intermediate. The
estimates of total plant cover significantly differed among
observers (F = 324.1, P < 0.001; two-way ANOVA
without replication). The range of the observed values
was the highest at the medium scale (0.0156 m2) and
decreased towards both extremes of plot size (Fig. 1). At
small scales (0.001-0.016 m2) the coefficient of varia-
tion (CV) of total plant cover among observers ranged
from 35 to 45%, whereas at larger scales (0.06-4 m2) it
was much lower (7-15%). A similar pattern was ob-
tained for plant cover totalled for all species recorded in
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different plots. Therefore, the correlation between the
sum of individual plant species cover estimates and total
plant cover was strong and the slope of the regression
line for values lower than 60% was close to 1.0 (Fig. 2).
However, high values of the sum of cover estimates
were associated with low estimates of total plant cover.
This indicates that in plots with a total cover of more
than 60% individual plant species cover estimates re-
flected some overtopping of plant organs whereas in
plots with a total cover of 60% or less, overtopping did
not affect the estimates.

Plant cover of individual species

As no cover scale was recommended to the observ-
ers it is not surprising that they used different scales.
Above a plant cover of 10% all observers used steps of
5% whereas below 10% most of them used steps of 1%.
The total number of cover classes varied among observ-
ers with a factor two, ranging from 8 to 16.

Altogether, 112 species of vascular plants were re-
corded in the seven plots by five observers. Most of
them were represented by a few individuals so that their
cover was very low (Table 1). The highest values of
plant cover were ca. 30% but most values were < 5%.

Table 1. Visual plant cover estimates from five observers in plots differing in size from 0.001 - 4 m2. Mean (min.-max.) are given
for species which had a mean cover of 1 % or more in at least one plot.

Plot (scale) 1 = 0.001 m2 2 = 0.004 m2 3 = 0.016 m2 4 = 0.062 m2 5 = 0.25 m2 6 = 1 m2  7 = 4 m2.

Narrow-leaved
Anthoxanthum odoratum - - 0.2 (0 – 1) < 0.1 (0 – 0.1) 0.5 (0.1 – 1) 0.3 (0.1 – 1) 1.6 (1 – 2)
Brachypodium pinnatum - 2.2 (0 – 5) 4.6 (3 – 5) 1.8 (1 – 3) 0.8 (0 – 3) 1.2 (1 – 2) 2 (1 – 5)
Briza media - 0.2 (0 – 1) 1.4 (0 – 3) < 0.1 (0 – 0.1) 0.8 (0.1 – 1) 0.6 (0.1 – 1) 1.4 (1 – 3)
Bromus erectus - 0.4 (0 – 1) 8.6 (3 – 20) 5 (0 – 15) 9.4 (5 – 15) 11 (5 – 20) 12 (5 – 20)
Carex caryophyllea 5 (0 – 10) 0.2 (0 – 1) 2.8 (0.1 – 5) 1 (0 – 2) < 0.1 (0 – 0.1) 2.6 (0.1 – 5) 2 (0.1 – 5)
Carex montana 1 (0 – 5) - 0.8 (0 – 3) 17 (10 – 25) 30 (15 – 55) 18 (10 – 35) 13 (7 – 25)
Carex panicea - 2.4 (0 – 10) 1.4 (0 – 5) 0.2 (0 – 1) 3 (2 – 5) 0.1 (0 – 0.1) < 0.1 (0 – 0.1)
Carex tomentosa - 2.4 (0 – 10) - 0.6 (0 – 1) 0.2 (0 – 1) 0.2 (0 – 1) < 0.1 (0 – 0.1)
Danthonia alpina - 2.2 (0 – 5) 2.4 (0 – 10) < 0.1 (0 – 0.1) < 0.1 (0 – 0.1) 0.1 (0 – 0.1) < 0.1 (0 – 0.1)
Danthonia decumbens - 0.6 (0 – 3) 0.2 (0 – 1) 0.4 (0 – 1) 0.6 (0.1 – 1) 1 (0.1 – 2) 1.8 (0.1 – 4)
Festuca rupicola - < 0.1 (0 – 0.1) - - 1 (0.1 – 2) 0.6 (0 – 2) 1.6 (1 – 3)
Molinia arundinacea - - 2.2 (0.1 – 5) 3.8 (2 – 7) 8 (5 – 10) 5 (5 – 5) 3.2 (2 – 5)

Intermediate-leaved
Achillea collina 2 (0 – 5) - 0.2 (0 – 1) 0.6 (0.1 – 1) < 0.1 (0 – 0.1) 0.1 (0.1 – 0.1) 0.1 (0.1 – 0.1)
Carlina acaulis - - 1.2 (0 – 5) - - - -
Cirsium arvense - - 1.2 (0 – 5) - - - -
Filipendula vulgaris - - - 4.4 (2 – 6) 0.6 (0 – 2) 0.6 (0.1 – 1) 1.2 (1 – 2)
Inula hirta - - - 6.2 (2 – 10) 0.6 (0 – 3) 1.6 (0.1 – 3) 1.8 (1 – 3)
Inula salicina - - - - 1 (0 – 3) 2 (0.1 – 4) 1.4 (1 – 2)
Jacea pratensis - - - 1.8 (0 – 5) - - 0.5 (0.1 – 1)
Leontodon hispidus 0.2 (0 – 1) 6.2 (1 – 10) 1.3 (0.1 – 5) 1.4 (0 – 4) 0.8 (0.1 – 1) 0.8 (0.1 – 1) 1.2 (0.1 – 2)
Lotus corniculatus 10.6 (3 – 20) - - - 0.3 (0.1 – 1) 0.5 (0.1 – 1) 0.1 (0.1 – 0.1)
Plantago lanceolata - - 1 (0.1 – 2) 0.1 (0 – 0.1) 0.5 (0.1 – 1) 0.5 (0.1 – 1) 0.3 (0.1 – 1)

Broad-leaved
Betonica officinalis - - - - - 0.4 (0 – 1) 1.2 (1 – 2)
Chamaecytisus virescens - - - - - 1.2 (0.1 – 3) 0.3 (0.1 – 1)
Cirsium pannonicum - 0.4 (0 – 1) 0.2 (0 – 1) 7 (5 – 10) 2.8 (1 – 5) 2.6 (1 – 5) 5.8 (3 – 10)
Crepis praemorsa - 0.4 (0 – 2) 0.2 (0 – 1) 1 (0 – 2) - 0.4 (0 – 1) 0.4 (0 – 1)
Knautia kitaibelii - - - - < 0.1 (0 – 0.1) - 2 (1 – 3)
Linum catharticum - 2 (0 – 5) 0.5 (0.1 – 1) 0.5 (0.1 – 1) 0.5 (0.1 – 1) 0.1 (0.1 – 0.1) 0.1 (0.1 – 0.1)
Peucedanum cervaria - - - - - 0.6 (0.1 – 1) 1.2 (1 – 2)
Plantago media - - - 3.4 (2 – 5) 2.2 (1 – 3) 0.6 (0 – 2) 1.1 (0.1 – 2)
Potentilla alba - 2.6 (0 – 10) - - 1 (0 – 2) 1.6 (0.1 – 3) 1.8 (0.1 – 3)
Potentilla erecta - - 1 (0 – 3) - 0.3 (0.1 – 1) 0.3 (0.1 – 1) 0.1 (0.1 –0.1)
Potentilla heptaphylla - - 1.4 (1 – 3) 0.4 (0 – 1) 0.2 (0 – 1) 0.3 (0.1 – 1) 0.1 (0.1 –0.1)
Primula veris - - - 3.2 (1 – 5) 1.2 (0.1 – 3) 1.2 (1 – 2) 0.8 (0.1 – 2)
Prunella grandiflora - - 2.4 (0.1 – 5) 2 (1 – 3) 2.2 (1 – 4) 10 (3 – 15) 8.6 (5 – 10)
Ranunculus polyanthemos - - - 1.4 (1 – 2) 0.1 (0 – 0.1) 0.1 (0 – 0.1) 0.1 (0.1 –0.1)
Salvia pratensis - - - 3.2 (1 – 5) 1.8 (1 – 3) 0.8 (0 – 2) 0.5 (0.1 – 1)
Teucrium chamaedrys - 13.4 (2 – 20) - 1.2 (1 – 2) 0.4 (0 – 1) 0.3 (0.1 – 1) < 0.1 (0 – 0.1)
Veronica teucrium - - - 1.6 (0.1 – 3) - 0.4 (0 – 1) 0.1 (0.1 –0.1)
Viola hirta 16 (10 – 20) 0.8 (0 – 1) 20 (5 – 30) 2.2 (0.1 – 4) 9 (5 – 15) 1.8 (0.1 – 5) 3.6 (2 – 10)
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Correlations between plant cover estimates by dif-
ferent observers in individual plots were always signifi-
cant (P < 0.05), with correlation coefficients ranging
from 0.65 to 0.99. Some plant cover estimates made by
individual observers were very similar. For example,
cover estimates of Prunella grandiflora in the 4 m2 plot
ranged from 5 - 10%, of Molinia arundinacea in the
same plot from 2 - 5% and in the 1 m2 plot all observers
estimated the cover of this grass to be 5%. In other cases
a considerable range of values was recorded. The cover
of Bromus erectus in the 1 and 4 m2 plots was estimated
between 5 and 20%, of Carex montana in the 0.25 m2

plot between 15 and 55% and of Viola hirta in the same
plot between 5 and 15%. In small plots, the range was
sometimes even wider. For Teucrium chamaedrys it
was between 2 and 20% in the 0.004 m2 plot and for V.
hirta between 5 and 30% in the 0.016 m2 plot. (Table 1).

CVs calculated for plant cover estimates of indi-
vidual species ranged from 0 to 225% among observers.
No variation (CV = 0) was found in plants with a mean
cover < 1% only. The CV reached its maximum for
plants with a cover < 1% and decreased with increasing
group mean of plant cover (Fig. 3). In the most abundant
plants the CV was ca. 50%, independent of plot size.

Bias by individual observers over spatial scales and
across species

From the available data a consistent direction in bias
made by observers could not be detected because no
independent measure of plant cover was available. How-
ever, it is interesting to look more closely at exceptional
values of cover estimates made by individual observers.
I expected that exceptional values of cover estimates are
associated with broad or narrow leaves. Only one result
out of 35 tests was significant: one observer over esti-
mated the cover of broad-leaved plants at the largest plot
size (P < 0.02; one-way ANOVA). Considering the 5%
proportion of significant tests based on random data, the
effect of leaf shape on extreme values of cover estimates
was negligible. The amount of bias in cover estimates
was not correlated with plant frequency in any case. The
third hypothesis, suggesting a correlation with plant
cover, was not confirmed because only one significant
result was obtained which is less than expected on a
random basis.The analysis of cover of individual plants
across plot size had a different pattern. Out of the 112
species found in the plots, 13 species received higher or
lower values than the group mean calculated from esti-
mates of the other four observers, by at least one ob-
server. Among these 13 species narrow-leaved plants
and broad-leaved plants were over-represented (six
species in each category) and the remaining (intermedi-
ate) plants were under-represented (one species; P <
0.0001; chi2 test). However, no leaf width category was
consistently over or under represented in all biased
estimates.

Discussion

Total cover

Total cover is of considerable importance because it
indicates the intensity of competition for light and uti-
lization of space above the ground. It is not clear whether
the high variation observed at smaller scales was caused
by the scale itself, because group means of total cover
were also lower at small scales. The lower group means
of total cover obtained for smaller plots need not reflect
a real trend. As no independent measure of plant cover
was available, a systematic bias towards lower values in
smaller plots by all five observers could explain it as
well. In larger plots, where plant cover was relatively
high, variation in plant cover was slightly higher than
the difference between subsequent cover classes on the
scale used (5%), ranging between 10 and 15%. On the
other hand, the results suggest that if total plant cover is
< 60%, estimates at small scales are unreliable. This

Fig. 3. The relationship between group mean of plant cover
and coefficient of variation calculated over observers for the
smallest (A) and the largest (B) plot.
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could be partly caused by the fact that a small change
from the exactly vertical projection to an inclined one
may markedly change the perception of plant cover
because in the smallest plots plant height considerably
exceeded plot diameter.

Cover of individual species

Individual plant species are potentially even more
sensitive to subjectivity in cover estimates than total
plant cover. Kent & Coker (1992) suggested that species
which are in flower, attractive and conspicuous will
tend to be over estimated in contrast to inconspicuous
sterile plants. I was not able to test these assumptions
because most plants were sterile. On the other hand, the
results presented in Table 1 suggest that cover of both
conspicuous (broad-leaved) and inconspicuous (narrow-
leaved) plants included more often extreme cover esti-
mates than those of intermediate plants. This indicates
that observers had problems with estimates of plant
cover in both groups.

The CV of plant cover estimates by individual ob-
servers was higher for group mean cover estimates < 5%
than for higher values of plant cover, especially at
larger scales. Thus, small differences in plant cover
near the bottom of the cover scale were detected often
inconsistently by the five observers. Similar results
were reported by Tonteri (1990) for herbs in a boreal
forest. However, if errors are expressed in absolute
values, they are smaller for lower group means, in
accordance with the common believe that smaller dif-
ferences in plant cover can be more reliably estimated
if the plant cover of a given species is small (Kent &
Coker 1992; Dierschke 1994).

At medium mean cover (> 10%) the mean CV was
close to 50%, independent of plot size. The careful
selection of observers who took part in the experiment
and their experience with this kind of work suggest that
the relatively serious errors reported here could hardly
be reduced in species-rich grasslands. In the studied
plots sterile plants prevailed and numerous plants had
similar shapes and colours of leaves. So, it was rela-
tively difficult to make estimates of plant cover there,
even if relatively small plots were used. In comparison
with year to year variation in estimates of plant cover
based on point quadrat data (expressed as frequency of
hits) in an undisturbed species-rich grassland (e.g.
Stampfli 1995), the variation in cover estimates among
individual observers reported here was for many species
much larger. This finding contrasts with a common
belief (and hope) that problems of subjectivity of plant
cover estimates have been over emphasized (Kent &
Coker 1992).

Lepš & Hadincová (1992) compared plant cover

estimated by two observers using the Braun-Blanquet 7-
grade cover scale in species-poor wet meadows (18.6
species 25 m-2). They found that in 57.5% of all cases
the same cover class was estimated, in 39.5% the differ-
ence between observers was one cover class and in 3%
more than one cover-class. I transformed my percentage
cover data to the Braun-Blanquet cover scale with the
aim of comparing all possible pairs of observers in the
same way as Lepš & Hadincová (1992) did. The results
were scale dependent, with the lowest discrepancy oc-
curring at the largest plots, where the same cover class
was estimated in 50% of the species. In 46% of the cases
the estimates differed by one cover class and in 4% more
than one cover class. However, in small plots the per-
centage of species with cover estimates differing by two
cover classes or more increased to 40%. Only in ca. 20%
of species was the cover estimate the same. The results
presented for the largest scale correspond quite well to
the results by Lepš & Hadincová (1992), even though
their plots were much larger than mine. This compari-
son suggests that we can expect a similar magnitude of
variation in plant cover estimates in grasslands with
different species richness.

Some authors strongly recommend the use of fre-
quency instead of subjective estimates of plant cover.
According to Lawesson (2000) plant frequency can also
be relatively easily estimated and is less sensitive to
subjective errors. However, this type of data may suffer
from errors caused by a failure to find and/or correctly
identify all plant individuals occurring in the numerous
subplots. As was recently shown, plant censuses made
by experts include errors of 10-20% in grasslands, in
small plots errors are even greater (Klimeš et al. 2001).
Thus, frequency data based on plant censuses in numer-
ous subplots may suffer from errors that are not neces-
sarily smaller than those based on visual plant cover
estimates.

The question of whether subjective plant cover esti-
mates should be abandoned and replaced by quantitative
methods cannot be unequivocally answered. The advan-
tage of quantitative measurements is that most errors are
systematic. This means that measured values are biased
in the same direction and to the same extent. I found that
this does not hold for visual plant cover estimates, even
if the observers were intensively trained before the
experiment. On the other hand, it seems that the hardly
predictable errors of plant cover estimates can be mini-
mized if several observers work together and compare
their estimates. If three persons are involved, the work is
slowed down by a factor of two to three which is still
acceptable in many cases. Therefore, I suggest that if a
non-destructive approach is required, such as in perma-
nent plots, if the plots are relatively large (several m2 or
more) and the plant canopy is more or less closed,
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estimation of plant cover by eye may be the most effi-
cient approach. Its accuracy can be improved if three
observers co-operate and are working together in all
experimental plots.
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