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ABSTRACT

A forest inventory was made by a two-man team in the
Emory oak (Quercus emoryi) woodlands, near the Huachuca
Mountains, in southeastern Arizona. Two plot sizes, 1/lOth,
and l/25th hectare, and three basal area factors, 2, 4 and 6
(square meters per hectare) were used. Tree tally time was
recorded, but the travelling time between plots was not
recorded. Total number of trees, total basal area, and
total volume of trees per hectare were measured, summarized,
and analyzed. Significant differences were noted between
plot sampling and point sampling.

Results suggested that

with plot sampling, 1/25th hectare plot was more efficient
than l/10th hectare plot for all measures of forest
densities.

With point sampling, basal area factor 6 had the

highest relative sampling efficiency in terms of trees per
hectare.

Basal area factor 2 had the highest relative

sampling efficiency in terms of basal area and volume per
hectare.

From this information, more efficient forest

inventories of the Emory oak woodlands can be designed.
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INTRODUCTION

A forest inventory is an important step in the process
of establishing a forest management program.

The preferred

sampling method is one that provides the desired information
in a short time and at a low cost.

According to Avery and

Burkhart (1983), choice of sampling methods depends upon the
size of the area, density of the forest stand, precision
desired, relative cost, and length of time allowed for the
inventory. Intensity of a forest inventory varies as a
function of specific objectives of a forest inventory (Husch
et al., 1972). Therefore, objectives of each forest
inventory should be defined clearly.
The inventory information needed also can be the amount
of wood in the forest (Loetsch et al., 1973). To obtain
this information, one must count and measure individual
trees of the forest.

These measurements can be taken either

by field investigations or through interpretation of aerial
photographs.
Sampling efficiencies of forest inventory methods were
the subject of this study. Information one needs can be
obtained from one of two sampling methods: plot sampling and
point sampling.

With the plot sampling method, the

probability for trees to be sampled is proportional to their

11

frequency of occurrence in the population (Avery and
Burkhart, 1983). With the point sampling method, the
probability for trees to be sampled is proportional to their
size.
The purpose of this study was to evaluate alternative
plot and point sampling methods in terms of their relative
sampling efficiencies in the Emory oak woodlands of
southeastern Arizona.
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LITERATURE REVIEW

Plot sampling and point sampling, two unbiased sampling
methods (Grosenbaugh and Stover, 1955), are the most common
methods for inventorying forest stands.

Many studies have

been made comparing the two sampling methods.

The purpose

of this literature review is to present some of the studies
that have been conducted on that issue.
Grosenbaugh and Stover (1955) compared plot sampling
with point sampling in a Douglas-fir stand. Results
suggested that no significant differences in mean estimated
of basal area, cubic feet volume, and board feet volume per
acre were obtained.

Tally time for a single point sample

was much less than for a combined 1/4th and 1/4Oth acre
plot-sample. Only 7,012 sample trees tallied on 1,310 point
samples, as compared to 28,510 sample trees tallied on 1,310
plot samples.

Although no numerical assessment of the

advantages mentioned was made in their study, the authors
felt that it was a question of the point sampling method's
superiority.
Deitschman (1956) undertook a study comparing a 100%
inventory with point sampling in two uneven-aged upland
hardwood forest areas on the Kaskaskia Experimental Forest
in southern Illinois.

The results indicated that compared
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to the 100% inventory, point sampling with a basal area
factor 10 consistently over-estimated the of basal area in
small poles and under-estimated basal area in large poles
and saw timber.

A conclusion of the study was that prior

training and experience with point sampling methods would be
advisable before extensive use.
Comparing methods of sampling in a white pine forest,
Barrett and Carter (1968) described relative sampling
efficiencies of basal area factor 10, 20, and 30 with an
inventory based on l/10th acre plot. Using the l/10th acre
plot as a standard, efficiency estimates indicated point
sampling to be more efficient than plot sampling in
estimating basal area and volume in terms of board feet.
Paula Neto et al. (1981) compared the estimates of
volume per hectare from 500 and 600 square meters circular
plots which were compared with those from point sampling
with basal area factor 1 (square meter per hectare) in an
even-aged forest stand of Eucalyptus arandis in the Bom
Despacho region, Minas Gervais, Brazil. Point sampling was
more efficient than plot sampling with either of the two
plot sizes.
Souza et al. (1981) compared plots of fixed area and
point sampling in Eucalyptus arandis stands in the Bom
Depacho region, Minais Gervais, Brazil.

Results from 100%
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inventories were compared with estimates of volume and trees
per hectare obtained from sampling units in size varying
from 100 to 1000 square meters, and point sampling, using 7
different basal area factors. Primary sampling units of 500
or 600 square meters in size and basal area factor 1 (square
meter per hectare) most adequately represented the stand.
The fixed area plot was more efficient than the basal area
factor 1.
Soares et al. (1981) computed the precision and
efficiency for the determination of volume per hectare in
relation to diameter at breast height.

Measurements were

taken on an even-aged forest of Eucalyptus qrandis in the
Bom Despacho region, Minas Gervais, Brazil.

The authors

established 25 rectangular, square, and circular plots,
whose sizes varied from 100 to 1000 square meters.

Best

overall results were obtained from 500 or 600 square meters
circular units.
Ulbright (1984) conducted a study comparing basal area
factors 1, 2, and 4 (square meters per hectare) in mature
Norway spruce stands and mixed spruce pine birch stands in
Tharandt, German Democratic Republic.

It was concluded that

the basal area factor 4 was 13% faster in completing the
inventory than the basal area factor 1 and 2; furthermore,
basal area factor 2 was 6% faster than basal area factor 1.
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basal area factor 1 was recommended for use only in stands
with complicated relief or stocking conditions.
A report by Yacouba (1987) compared point sampling with
plot sampling in the San Rafael Valley of Coronado National
Forest, in southeastern Arizona. The forest stand sampled
was an oak dominant tree species, including Emory and White
oak (Quercus arizonica). He reported that point sampling
method was faster in completing the inventory than plot
sampling when using the basal area factors 2 and 4 (square
feet per hectare), compared to the plot sampling with the
1/1Oth acre plot.
This literature review provided a necessary background
to the planning of the study described in the following
sections of this thesis.
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DESCRIPTION OF STUDY

Objectives of study

As previously mentioned, this study was designed to (1)
determine the difference among sampling methods in terms of
inventory parameters, such as trees, basal area, and volume
per hectare; and (2) to determine the relative sampling
efficiencies of plot sampling and point sampling, in Emory
oak woodlands.

If no significant differences in the

estimated inventory parameters existed, the relative
sampling efficiencies then would be computed.
This study was part of a long-term research project in
which the anticipated results will provide information for
the preparation of land and resource management plans in the
encinal oak woodlands (Ffolliott 1988).

This specific study

was necessary to describe appropriate inventory methods
applicable for Emory oak woodlands.

Study Areas

Field measurements were taken in the San Rafael Valley
and Canelo Hills, on the Coronado National Forest in
southeastern Arizona (Figure 1).

Elevation in the San
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Rafael Valley ranges between 5,000 and 6,500 feet.

Slopes

range between 5% and 45%. Soils, deeper than 60 inches, are
formed from old alluvium of mixed sedimentary and igneous
rocks (Hendricks et al. 1985). The Canelo Hills area
presents a diverse aspect of topography varying from low
elevation to high elevation.

Hendricks et al. (1985)

classified the soils in this area as a mixture of CastoMartinez-Canelo associations, and the lithic haplustollslithic agriutolls-rock out crop associations.
Mean annual temperatures of both study areas range from
53° to 59° F. Annual precipitation varies from 15 to 20
inches.
The woodland sampled was an oak-dominant forest which
had been exploited historically for variety of wood
products, including fuelwood, fence post, and miscellaneous
building material (Ffolliott 1988).

Methods

As stated above, plot sampling and point sampling were
used.

For the plot sampling method, two plot sizes were

used, l/10th and l/25th hectare, while for the point
sampling method, three basal area factors, 2, 4, and 6,
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(square meters per hectare) were used.
Each primary sampling unit plot and point was selected
by simple random sampling. The center of each plot was the
location of the point.

Distance between sampling units,

measured by pacing in a randomly selected direction, was
determined by selecting a number between 50 to 150 paces.
These numbers were used to avoid boundary overlap.

Twenty-

nine primary sampling units were established in the San
Rafael Valley, and 21 primary sampling units were
established in the Canelo Hills.
Once a sampling unit was established, all of the
inventory measurements were made before moving to another
unit. Time spent for measurements on each primary sampling
unit for each primary sampling method was recorded.

Plot Sampling
With probability proportional to the frequency,
selection of trees for measurement depended upon the
frequency with which each tree size occurred in the forest
stand (Avery and Burkhart 1983).

At each circular plot,

trees whose stem heights were greater than 1.3 meter were
selected and measured.
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Point Sampling
Point sampling is a method of selecting trees to be
tallied on the basis of their size rather than their
frequency of occurrence (Avery and Burkhart, 1983
Grosenbaugh and Stover, 1957).

With point sampling, the

basic idea is that for a given sighting angle, each tree
tallied, regardless of its diameter and distance from a
sample point, represents the basal area level corresponding
to the basal area factor selected (Figure 2).
Number of trees counted in a point sample decreased
with the increase in the basal area factor, that is, with
increasing sighting angle (Loetsch et al. 1973).

Angle

gauge ratios of the different basal area factors used in
this study were obtained from Wilson and Robbins (1969).

Diameter Measurements
Diameters were measured to the nearest 0.1 centimeter,
at 1.3 meter above the ground (dbh) outside the bark, with a
diameter tape.

Measurements of multi-stems were made by

measuring the single stems, and were considered as single
trees.
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DON'T,
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Figure 2.

How point sampling works in the field _ a tree is selected
for tally whose diameter is equal to or greater than a
pre-determined fixed angle whose vertex is at sample point.
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Height Measurements
Total tree height from ground level to tip of each
sample tree was measured in the nearest 1 meter with the
Christian hypsometer.

A pole of

"1 meter" length was made.

Graduations on the hypsometer were based on the height of
the pole used.

According to Loetsch et al. (1973), the

advantages of the Christian hypsometer are:
- it is easily self made;
- no additional distance measurement is required; and
- only one reading yields the desired height;
Its disadvantages are:
- some misreading might occur with an unsteady hand;
and
- it is difficult to find a suitable point of
observation in a dense stand.
To avoid the influence of slope while measuring the
height, measurements were taken at the same elevation as
that of the sampled trees.

Time Measurements
Time for sample tree measurements was recorded for each
sampling method in minute.

Time spent travelling between

sampling units was not considered, however. Time generally
is used as a measure of cost of an inventory.
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Analysis of Data

Through data analysis, different measures of forest
densities were computed for each sampling method; tests of
hypothesis then were conducted and analyzed at the 95%
probability level as described below.

Plot Sampling
Individual sample trees were classified per diameter
class.

Sample data were expanded to a per hectare basis by

applying an appropriate expansion factor, a constant number
for each plot size (Avery and Burkhart 1983). Total number
of trees per hectare was obtained by summing the number of
trees per diameter class, and per plot. To compute basal
area of trees, the assumption was made that all the trees
tallied were circular in cross section. The following
formula from Avery and Burkhart (1983) was used to calculate
the basal airea of the individual trees per diameter class:
basal area = 0.785 x dbh2

(1)

where:
dbh = diameter at breast height in centimeter
Total basal area per hectare was obtained by summing
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the basal areas of trees per diameter class, and per plot.
The volume of the individual trees tallied was computed
by applying the volume formula developed by Tonvichit (1987)
for Emory oak:
V = 0.00274 + 0.0000215 (dbh2 x h)
where:

(2)

V = volume of tree in square meter
h = height of tree in meter

Total volume per hectare was obtained by summing the
volumes of trees per diameter class and per plot.

Point Sampling
In point sampling, each sample tree was expanded to a
per hectare basis by an appropriate expansion factor (F)
(Avery and Burkhart, 1983):
BAF
(F) =

(3)
basal area per tree

where: BAF = basal area factor
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Number of Trees per Hectare
Number of trees per hectare for any dbh class was
obtained by applying the following formula (Avery and
Burkhart, 1983):
E(Trees tallied x F)
Trees per hectare =

(4)
n

where: n = number of sample points
Solutions to formula (4) then were summarized for an
overall estimate of trees per hectare.

Basal Area per Hectare
Basal area per hectare was computed by applying the
formula given by Avery and Burkhart (1983):

E(Total trees tallied) x BAF
Basal area per hectare =

(5)
n

Volume per Hectare
To compute the volume of individual trees, the formula
for individual trees (2) was used. The volume then was
expanded to a per hectare basis for any dbh class by using
formula (4), as shown below:
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S(Trees tallied)(Volume) x F
Volume per hectare =

(6)
n

Volume per hectare for the dbh classes computed were
summed to estimate total volume per hectare.

Analysis of Variance
An important part of the data analysis was the analysis
of variance (ANOVA) to determine if there was a significant
difference among the different sampling methods in terms of
number of trees, basal area, and volume per hectare.

A null

hypothesis (Ho) (no difference among the sampling methods)
and an alternative hypothesis (Ha) (difference among the
sampling methods) were tested.

Relative sampling

efficiencies would be computed only if the null hypothesis
was accepted; that is, if there was no difference among the
sampling methods for the different density measurements.
The single factor experimental design was used to
analyze the variance, in which only a single factor varied
while all others were kept constant (Gomez and Gomez, 1984).
In this study, the only factor that varied was forest
density, that is, number of trees, basal area, and volume of
trees per hectare.

A completely randomized design was used

for that purpose.
The five sampling methods were the primary source of
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variation. Results from the analysis of variance would
determine if it was necessary to analyze a mean separation.
Mean separation would be computed only in case where
alternative hypothesis was accepted.

Mean Separation
Before computing relative sampling efficiencies,
sampling method means were analyzed for differences.
Duncan's multiple range test, described in Gomez and Gomez
(1984), was used for this purpose.

The process consisted of

ranking all the sampling method means in decreasing order,
then computing the Sj value following the procedures
described below:
2 x s2
)1/2

ST=(

(7)

where: Sg = standard error of the mean difference
s2 = error mean square from the ANOVA
r

= number of replications

The (t-l) values of the shortest significant range were
computed as:
t =

total number of sampling methods
(rp)x(Sg)

Rp

=

(8)
^2
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where: Rp =

the shortest significant ranges

rp =

tabular values of the significant
studentized ranges

p

the distance in rank between the pairs
of the sampling methods means to be
compared

=

Two sampling methods would be considered significantly
different if the difference between their means was greater
than or equal to the Rp corresponding to the specific p.

Relative Sampling Efficiencies
Calculation of relative sampling efficiencies of
different sampling methods, by definition was the final step
in analyzing the data. The best sampling method was the one
which provided the desired precision for the shortest time
in terms of confidence limit (Avery and Burkhart, 1983).
Relative sampling efficiencies of alternative sampling
methods, therefore, were computed from the elements of time.
According to Mesavage and Grosenbaugh (1956), sampling
efficiency must take cost into account as well as sampling
accuracy.

Cost was measured in terms of time required for

sampling and measuring the trees.
In this study, an index of relative sampling
efficiencies was computed from the product of the squared
standard error and the inventorying time required. The
formula used for that purpose, reported by Avery and
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Burkhart (1983), was:
Relative efficiency
where :

(S-)2 x T

Sj

standard error of mean

T

time in hours

(9)
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RESULTS AND DISCUSSION

Results obtained from the computation of forest
densities, tests of hypothesis, and relative sampling
efficiencies are discussed below.

Trees per Hectare
Results obtained after analyzing the data for total
number of trees per hectare are shown in Table 1.
Variability among the primary sampling units was expressed
as coefficients of variation.

In the plot sampling method,

there was 1.05 times more variability among l/25th hectare
plots than l/10th hectare plots.

In point sampling, there

was 1.35 times more variability among the primary sampling
units for basal area factor 2 than for basal area factor 6.
There was 1.15 times more variability among the primary
sampling units for basal area factor 6 than for the basal
area factor 4; and 1.16 times more variability among the
primary sampling units for basal area factor 2 than for
basal area factor 4.
Comparing the plot sampling method to point sampling,
in general, there was 2.16 times more variability among the
primary sampling units when using point sampling method.

Table 1.

Number of Trees per Hectare.

Sampling
Method

Trees
No./hectare

CV
%

Plot Sampling
l/10th hectare

470.3

81

1/25th hectare

478.5

85

BAF 2

236.1

208

BAF 4

190.1

154

BAF 6

102.8

178

Point Sampling
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Analysis of Variance
The results of the analysis of variance are presented
in Table 2. The result indicated that the number of trees
sampled varied significally from one sampling method to
another. Therefore, a mean separation analysis was
undertaken to determine specifically what differences were
significant.

Mean Separation
The results of this analysis are presented according
to the format of Little and Hill (1978). The lines denote
that there was no difference among the defined sampling
methods.

A

B

C

D

E

A represents the 10th hectare plot
B represents the 25th hectare plot
C represents basal area factor 2
D represents basal area factor 4
E represents basal area factor 6
There was no difference between the l/10th hectare plot
and the l/25th hectare plot; there also was no difference

Table 2.

Analysis of Variance of Trees per Hectare.

Source of
Variation

df

SS

249

10820.9

Treatments

4

1676.4

419.10

Exp. Error

245

6773.7

37.31

Total

MS

F

11.23*

34

among the basal area factors 2, 4, and 6. But, the
difference between plot sampling methods and point sampling
methods was significant.

Relative Sampling Efficiencies
Results of the relative sampling efficiencies in plot
sampling method are presented in Table 3.

The relative

sampling efficiencies within plot sampling methods showed
that the l/25th hectare plot was more efficient than the
l/10th hectare plot.
Results of the relative sampling efficiencies in plot
sampling method are presented in Table 4.

The relative

sampling efficiencies for the point sampling methods
indicated that the basal area factor 6 was more efficient
than the basal area factor 2 and 4, and basal area factor 4
was more efficient than basal area factor 2.

Basal Area per Hectare
Basal area per hectare values ranged from 3.84 to 6.78
square meters per hectare Table 5.

Variability among the

primary sampling units in terms of basal area was expressed
as coefficients of variation. In plot sampling, there was
1.18 times more variability when using l/25th hectare plot

Table 3.

Relative Sampling Efficiencies of Trees per
Hectare in Plot Sampling.

Sampling
Method

S-

Time

(sj)2
Efficiency
x Time
Rank

Hours
l/10th hectare

0.79

18.9

12.0

2

l/25th hectare

0.85

8.4

6.1

1

Table 4. Relative Sampling Efficiencies of Trees per
Hectare in Point Sampling.
Sampling
Method

Time

(s*)2
Efficiency
x Time
Rank

Hours
BAF 2

1.13

2.05

2.63

3

BAF 4

0.91

1.48

1.23

2

BAF 6

0.50

1.15

0.28

1
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Table 5.

Basal Area of Trees per Hectare.

Sampling
Method

Basal area

CV

m2/hectare

%

Plot Sampling
1/1Oth hectare

6.25

59

1/25th hectare

6.78

70

BAF 2

4.48

83

BAF 4

5.04

107

BAF 6

3.84

129

Point Sampling
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than a l/10th hectare plot. In point sampling method, there
was 1.28 times more variability when using basal area factor
4 than a basal area factor 2.

There also was 1.2 times more

variability when using basal area factor 6 than a basal area
factor 4. There was 1.5 times more variability when using
basal area factor 6 compared to basal area factor 2.
There was 1.6 times more variability in the primary
sampling units when using point sampling method compared to
plot sampling method.

Analysis of Variance
The analysis of variance is presented in Table 6.

the

results indicated a significant difference among the
sampling methods.

Therefore, a mean separation analysis was

made.

Mean Separation
The same procedure used for computing the mean
separation in trees per hectare was applied for the basal
area per hectare. The analysis is presented below:

A

B

C

D

E

Significant differences were observed between the plot

Table 6. Analysis of Variance of Basal Area per Hectare.
Source of
Variation

df

SS

249

2.034

Treatments

4

0.225

0.057

Exp. Error

245

1.809

0.0073

Total

MS

F

7.80*
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sampling, and point sampling methods, although no
differences were observed within plot sampling, and point
sampling methods.

Relative Sampling Efficiencies
Results of relative sampling efficiencies in plot
sampling methods are presented in Table 7. The results
indicated that the l/25th hectare plot was more efficient
than l/10th hectare plot because of the lowest product of
squared standard error and time of the l/25th hectare plot
compared to the l/10th hectare plot.
Results of the relative sampling efficiencies in point
sampling are presented in Table 8. The result indicated
that basal area factor 2 was more efficient than basal area
factors 4 and 6, and basal area factor 6 more efficient than
basal area factor 4.

Basal area factor 2 proved most

efficient because of the lowest product of the standard
error and time.

Although basal area factor 4 and 6 had the

same standard error value, basal area factor 4 ranked third
because of the larger time.

Volume per hectare
Volume per hectare of the different sampling methods is
presented in Table 9. There was 1.2 times more variability
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Table 7. Relative Sampling Efficiencies of Basal Area per
Hectare in Plot Sampling.
Sampling
Method

s;

Time

(sx)

x Time

Efficiency
Rank

Hrs
l/10th

0.011

18.9

0.0025

2

1/25th

0.015

8.4

0.0019

1
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Table 8. Relative Sampling Efficiencies of Basal Area per
Hectare in Point Sampling.
Sampling
Method

S-

Time

(s*)2
Efficiency
x Time
Rank

Hrs
BAF 2

0.011

2.05

0.00025

2

BAF 4

0.014

1.48

0.00037

3

BAF 6

0.014

1.15

0.00022

1

Table 9. Volume of Trees per Hectare.
Sampling
Method

Volume per
hectare

C.V

m3/hectare

%

Plot Sampling
l/10th hectare

11.34

67

1/25th hectare

11.10

84

BAF 2

9.90

95

BAF 4

11.83

124

BAF 6

9.81

152

Point Sampling
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among the primary sampling units when using l/25th hectare
plot compared to l/10th hectare plot.

There was 1.3 times

more variability among the primary sampling units when using
basal area factor 4 than a basal area factor 2; and there
was 1.6 times more variability among the primary sampling
units when using basal area factor 6 compared to basal area
factor 2.

There was 1.2 times more variability among the

primary sampling units when using basal area factor 6
compared to basal area factor 4.
Comparison between plot sampling method and point
sampling method indicated that there was 1.6 times more
variability among the primary sampling units established
with point sampling compared to plot sampling.

Analysis of Variance
Results of the analysis of variance are presented in
Table 10.

Analysis of variance indicated that there was no

difference among the five sampling methods.

With no

difference among the sampling methods, a mean separation was
not computed.

Relative Sampling Efficiencies
Relative sampling efficiencies are presented in Table
11. Overall, basal area factor 2 was the best relative
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Table 10. Analysis of Variance of Volume per Hectare.
Source of
Variation
Total

df
249

SS

MS

F

10.83

Treatments

4

0.17

0.0425

Exp. Error

245

10.66

0.0435

.98
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Table 11.

Relative Sampling Efficiencies of Volume per
Hectare.

Sampling
Method

S-

Time

(sj)2
Efficiency
x Time
Rank

Hours
Plot Sampling
l/10th hectare

0.024

18.90

0.01089

5

l/25th hectare

0.027

8.40

0.00612

4

BAF 2

0.027

2.05

0.0015

1

BAF 4

0.040

1.48

0.0024

3

BAF 6

0.041

1.15

0.0019

2

Point Sampling
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sampling efficiency.

Then basal area factor 6 was more

efficient than basal area factor 4, and plot sizes l/10th
and l/25th hectare plots.

However, l/25th hectare plot was

more efficient than l/10th hectare plot.
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CONCLUSIONS

From this study, the following conclusions can be made:
1.

In terms of trees per hectare, the analysis of variance
indicated that there was a difference among the
sampling methods.

A mean separation showed significant

difference was observed between plot sampling and point
sampling.

With mean separation analysis, no difference

was observed within plot sampling and point sampling.
Relative sampling efficiencies were computed within
plot sampling and point sampling.

Considering plot

sampling, l/25th hectare plot was more efficient than
the l/10th hectare plot.

With point sampling, basal

area factor 6 was more efficient than either basal area
factor 2 or 4.
2.

In terms of basal area per hectare, a significant
difference was observed between plot sampling and point
sampling.

A mean separation indicated that there were

no differences within plot sampling and point sampling,
however. Relative sampling efficiencies, therefore,
were computed within plot sampling and within point
sampling. The 1/25th hectare plot was more efficient
than the l/10th hectare plot.

Basal area factor 2 was

the most efficient point sampling method.
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3.

In terms of volume per hectare, relative sampling
efficiencies showed that basal area factor 2 was the
most efficient sampling method over the other sampling
methods.
From these conclusions, one could say that, in general,

the point sampling was the most efficient sampling method in
terms of volume per hectare.

Differences had been observed

in trees and basal area per hectare.

One can say that point

sampling was more efficient than plot sampling in terms of
volume per hectare.
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RECOMMENDATIONS

From the above conclusions, the following
recommendations can be made:
1.

Although less efficient than point sampling in
estimating volume per hectare, plot sampling could be
used for the inventory of the Emory oak woodlands when
dealing with the size structure in terms of diameter
classes of the forest stand.

For that purpose, the

l/25th hectare plot is more efficient and is
recommended for any forest density measurements,
because it is the most efficient plot size.
2.

When dealing with basal area and volume per hectare,
basal area factor 6 is recommended for the Emory oak
woodlands, because it was determined to be the most
efficient point sampling method.

3.

Basal area factor 6 also is recommended when it is a
question of obtaining the number of trees per hectare
because of its relative higher efficiency.
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