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Sampling experience in a cherry plantation

Polyak, N. L., Csizmazia, Z., Vaszil, B., Ancza, E., Nyéki, J. & Szabo, Z.

University of Debrecen Centre for Agricultural and Applied Economic Sciences,
H-4032 Debrecen, Boszorményi ut 138., Hungary

Summary: Experiments in a cherry plantation were performed to find out that samples taken from various parts of the foliage of the tree what
extent represent the whole tree. One tree from three different cherry varieties was selected. In the selection, we tried to form a good
representation of the foliage of the orchard. 8 sampling locations were designated on each tree, in two different heights and four different
directions according to the points of the compass. We measured the main sizes of the fruits in three orthogonal dimensions with a digital slide
gauge with an accuracy of 0.01 mm; the mass of each cherry by an analytical balance, with an accuracy of 0.001 g; the mass of the stones with
the same analytical balance, and then calculated the stone-pulp ratio. The measured and calculated data are used to characterize the sample in
question.
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Introduction

Experiments in a cherry plantation were performed to
find out that samples taken from various parts of the foliage
of the tree what extent represent the whole tree. One tree
from the Linda, Germersdorfi and Stella varieties were
selected for the tests. The selection of trees tried to form a

The samples, which were identified by the date, were
taken in 3 stages of the maturation.

15-15 fruits were selected from each sample, taking the
rules of sampling from a set into consideration. Conse-
quently, the characteristics of 3 x 3 x 8 x 15 = 1080 pieces of
fruit were measured.

The following data were recorded:

good representation of the foliage of the orchard. 8 sampling
locations were designated in two different heights and four 1.
different directions according to the points of the compass.

The samples were marked as follows:

the main sizes of the fruit in three orthogonal
dimensions with a digital slide gauge with an
accuracy of 0.01 mm;

1. Lower North (L/N); 2. the mass of each sweet cherry by an analytical
2. Upper North (U/N); balance, with an accuracy of 0.001 g;

3. Lower West (L/W); 3. the mass of the stones with the same analytical
4. Upper West (U/W); balance;

5. Lower South (L/S); 4. The samples, for subsequent image processing, were
6. Upper South (U/S); photographed together (Fig. /) and separately (Fig.
7. Lower East (L/E); 2). Photos taken from the Germersdorfi variety are
8. Upper East (U/E). given here.

Fig. 2: The sample marked as (U/W)

Fig. I: Samples of Germersdorfi from 8 different sampling locations
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From the measured data we determined the following Germersdorfi
characteristics of the fruits for each sampling points: North | West | South | East | Diff.
— the smallest and largest values of the size: Min. 2221 | 21.78 | 21.75 | 20.37
— the average value of the size; Lower |12 2548 | 26,39 | 25,9 | 2570
. . . o S ] L2,
— the standard deviation of the size; Mean 2351 | 23.84 | 2395 | 2346 | 2%
— the average mass of the fruit; Std.dev. | 086 | 124 ] 130 | 151
_ the average mass of the stone; 14 June Min. 21,54 | 22,17 | 21,19 | 2245
. Max. 24,68 | 2641 | 25,64 | 26.85
— the average stone-pulp ratio.
C ] . . Upper | Mean 2314 | 2474 | 2398 | 2440 T%
The deviations found between the sampling locations
Std. dev. .03 | 103 | 141 | 133
were compared. -
Diff(L:U)| 2% 4% 0% 4%
Result Min. 23,59 | 23,09 | 23,94 | 22.14
esuits Max. 27.02 | 26,02 | 27.60 | 25.99
Lower — =
o . . A Mean 25,58 | 24,69 | 2523 | 24,55 4%
The. fruit sizes t.las been 1denF|ﬁed that the. height was St dov. 092 | 088 | 1.07 | 099
dchrmmed as the size parall.el with the stem, i.e. Fhe long 17 June Min. 2273 | 2344 | 23.14 | 2333
axis (y coordinate); perpendicularly to that, the width was Max. 3637 | 2845 | 26.60 | 26.09
measured at the largest diameter (x coordinate); and Upper | Mean 25.15 | 25.19 | 25.08 | 2444 | 3%
perpendicularly to that, the thickness (z coordinate). Std. dov. 1.03 | 126 ] 089 | 080
The maximum and the minimum size, the average value DIilfl(L:U)| 2% 2% 1% 0%
and standard deviation of these three sizes were determined Min. 2464 | 2221 | 2497 | 2176
for each sample. b Max. 2942 | 2800 | 28.88 | 27.38
WED
) Mean 26,08 | 2472 | 27.00 | 24.95 9%
Width
Std. dev. 130 | 161 | 1,13 | 165
The values of the widths of the samples, taken from two 21 June Min. 22,64 | 22,60 | 23,77 | 22.64
different heights and four different directions, for three Max. 27,34 | 2835 | 27.80 | 28,11
varieties of cherry are given in Table 1. Whereas other studies Upper | Mean 2573 | 25,83 | 26,02 | 2526 3%
Std. dev. 143 | 140 | 098 | 130
Diff.(L:U 1% 5% 4% 1%
Table I: The values of the widths of the samples @
Linda Stella
North | West | South | East | Diff. North | West | South East | Diff.
Min. 20,80 | 21,16 | 21,16 | 23.61 Min. 20,04 | 1922 | 19,15 | 19.66
Max. 24,67 | 25,63 | 2521 | 2543 Max. 22,79 | 22,11 | 2335 | 23.43
Lower Lower
Mean 23,58 | 23,30 | 23,99 | 24.57 5% Mean 2145 | 21,01 | 21,79 | 21.32 4%
Std.dev. | 121 | 127 [ 081 | 055 Std. dev. 085 | 070 | 1,03 | LI19
14 June Min. 22,50 | 21,36 | 22,73 | 21.53 14 June Min. 19.64 | 1992 | 1936 | 17.04
Max. 25,67 | 26,23 | 24,53 | 2531 Max. 2324 | 23,06 | 22,68 | 21.45
Upper | Mean 24,28 | 24,30 | 23,78 | 23,68 3% Upper | Mean 21,98 | 21.26 | 21,04 | 1991 10%
Std.dev. | 094 | 130 [ 047 | 104 Std. dev. 099 | 095 | 099 | 120
Diff.(L:U)| 3% 4% 1% 4% Diff.(L:U)| 2% 1% 4% 7%
Min. 22,83 | 24,54 | 23,69 | 24,26 Min. 20,81 | 21,16 | 2131 | 20,61
Max. 27.96 | 27.05 | 28,14 | 28.76 Max. 24,92 | 24,16 | 2322 | 23.81
Lower - Lower
Mean 2524 | 2552 | 2528 | 26.36 4% Mean 22,32 | 22,54 | 2235 | 22,66 2%
Std.dev. | 1,50 | 070 [ 1,17 | 1.28 Std. dev. 124 | 097 | 065 | 094
17 June Min. 22,83 | 2502 | 2242 | 23.15 17 June Min. 19,13 | 1996 | 19,92 | 20,39
Max. 2721 | 28.44 | 26,06 | 2697 Max. 22,07 | 23,58 | 2233 | 23.44
Upper | Mean 25,05 | 26,12 | 24.86 | 25.10 5% Upper | Mean 20,38 | 21,72 | 21,02 | 21,27 T%
Std.dev. | 1,13 | 100 | 079 | 084 Std. dev. 078 | 098 | 070 | 083
Diff.(L:U)| 1% 2% 2% 5% Diff(L:U)| 10% 49 6% 7%
Min. 25,52 | 2342 | 22,60 | 24,29 Min. 2238 | 19,66 | 21,29 | 21.75
o Max. 29.28 | 29.81 | 28,03 | 28.89 Lo Max. 27.37 | 23,67 | 23,98 | 24.37
Wer WED
Mean 2791 | 26,68 | 2546 | 27.12 | 10% Mean 2473 | 21,58 | 22.86 | 23.17 | 15%
Std.dev. | 098 | 1.63 | 1,56 | 1.20 Std. dev. 175 | 101 | 082 | 083
21 June Min. 2430 | 24,20 | 20,68 | 23.61 21 June Min. 20,56 | 2037 | 1941 | 20,35
Max. 27.86 | 28,20 | 25.68 | 28.32 Max. 2426 | 2349 | 23,62 | 24,00
Upper | Mean 26,44 | 26,50 | 23,45 | 25.57 13% Upper | Mean 22,19 | 22,10 | 22,05 | 22,23 1%
Std.dev. | 1,16 | 121 | 132 | L18 Std. dev. .07 | 086 | 106 | 115
Diff.(L:U)| 6% 1% 9% 6% Diff.(L:U) | 11% 2% 4% 4%
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attribute a significant role to the diameter of the cherries
(here width), so the size of the widths of the three size-related
results are presented. According to the data, shown in the
table, it can be generally concluded, that there is a substantial
difference in sizes of samples taken from different heights
and different directions.

Analysing the certain varieties, the differences of the
average widths of Linda varied between 3-13% in the
function of orientation. The maximum deviation was
measured at the last sampling time, i.e. when the cherries
were ripe. The differences of the average widths varied
between 1-9% when the lower and upper sampling locations
were compared.

The changes can be seen clearly in Fig. 3, considering the
sampling time, the orientation and the height of the foliage.
This figure consists of three parts, and shows the values of
widths for Linda in three sampling dates. During the
assessment of the diagrams it must be taken into account that
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Fig. 3: The width in the function of time, orientation and height in the case
of Linda [mm]

the sizes, generated in each part of the figure, are different, so
the reference to the same values is essential. It can be easily
followed with the help of the dimensioning and the given
values. It is important to stress this, because disregarding
this, from the illustrations it might seem as if the size of the
fruit would have been greater at the earlier dates of sampling.

However, taking into account the actual dimensions of
the width, the change of the size of the width illustrates the
parallel increase of the fruit with the maturation, and also that
this increase may be different for each orientation.

In the case of Germersdorfi the differences of the average
widths varied between 3—13% in the function of orientation.
The maximum deviation was measured at the last sampling
time, i.e. when the cherries were ripe. The differences of the
average widths varied between 0-5% when the lower and
upper sampling locations were compared.

The changes can be seen clearly in Fig. 4, considering the
sampling time, the orientation and the height of the foliage.
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Fig. 4: The width in the function of time, orientation and height in the case
of Germersdorfi [mm]
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This figure consists of three parts, too, and shows the values Table 2: The values for the individual fruit mass
of widths for Germersdorfi in three sampling dates. Linda
In the case of Stella the differences of the average widths North | West | South | East | Diff.
varied between 2—-15% in the function of orientation. The Min. 519 | 513 | 513 | 661
maximum deviation was measured at the last sampling time, Lower |Max. 7.56 | 847 | 1187 | 8.9
i.e. when the cherries were ripe. The differences of the Mean 660 | 632 | 707 | 744 | 18%
average widths varied between 1-11% when the lower and Std.dev. | 070 | 0.89 | 059 | 051
upper sampling locations were compared. 14 June Min. 602 | 531 | 595 | 539
The changes can be seen clearly in Fig. 5, considering the Max. 826 | 900 | 762 | 830
sampling time, the orientation and the height of the foliage. Upper | Mean 722 | 724 | 703 | 695 | 4%
This figure also consists of three parts, and shows the values S'fj' dev. | 069 | 099 | 044 084
of widths for Stella in three sampling dates. D',""'(L;U) 9% | 15% 9% | 7%
Min. 629 | 7.06 | 631 | 7.63
Individual fruit mass Lower | Max. 991 | 924 | 10,80 | 10,59
The values for the individual fruit mass for the three Mean 776 | 801} 812 | 885 | 14%
- . . Std. dev. LIS | 061 | 1,12 | 089
varieties of cherry are given in Table 2. The samples were 17 Jome Min. 641 | 763 | 649 | 689
cc.:)llec.ted from t.wo dlfferen.t heights and four different Max 927 [ 1043 | 904 | 9.8
directions according to the points of the compass. Upper | Mean 786 | 873 | 781 | 790 | 12%
Std.dev. | 070 | 089 | 059 | 060
Diff.(L:U)| 1% 9% 4% | 12%
North Min. 8.29 | 647 | 618 | 726
22,0 mm
. Lower | Max- 1 l,?% 12,13 | 1052 | 11.72
4 Mean 1025 | 9.5 | 822 | 984 | 25%
) Std.dev. | 092 | 151 123 | 1,08
, 21 June Min. 770 | 775 | 510 | 7.58
West East
Max. 1058 | 11.29 | 829 | 10,65
Upper | Mean 938 9,48 6,70 8,57 4245
Std.dev. | 093 | 107 | 094 | 078
Diff.(L:U)| 9% 4% | 23% | 15%
South Germersdorfi
——56 14Lower —8-S6 14 Upper North | West | South | East | Dff.
Min. 574 | 6,03 | 563 | 487
Nodth Lower LMax- 792 | 838 | 854 | 822
330 mm Mean 664 | 691 | 701 | 649 | 8%
22.0 Std.dev. | 068 | 076 | 091 | 1.02
14 June Min. 508 | 539 | 534 | 635
Max. 8.12 | 852 | 803 | 9.02
West - - East Upper | Mean 6.59 738 7.05 737 12%
Std.dev. | 088 | 075 | 0.89 | 086
Diff.(L:U)| 1% 7% 1% | 14%
Min. 6,67 6,50 6,94 6,01
South Lower LMax. 975 | 867 | 897 | 942
Mean 835 | 7.63 | 803 | 7.70 9%
—+—56 .17 Lower —#=56 .17 Upper Std.dev. | 090 | 071 | 063 | 083
17 June Min. 620 | 6.69 | 397 | 646
North Max. 9,14 9,70 8.62 8,57
::g ::{::: Upper | Mean 817 | 809 | 753 | 732 12%
23.0 mm Std. dev. 074 | 090 1,23 0,64
22.0 mu Diff.(L:U) 2% 6% 7% 5%
West & oGk bt Min. 734 | 575 | 794 | 543
Lower | Max. 10,96 | 10,69 | 11,58 | 1041
Mean 892 | 778 | 9.66 | 791 | 24%
Std. dev. 112 | 132 | 098 | 145
| 21 June Min. 571 | 625 | 656 | 583
South Max. 1091 | 10,85 | 1046 | 11,41
——56 21 Lower —#-S6 21 Upper Upper | Mean 880 | 873 | 9.06 | 853 | 6%
Std. dev. 135 | 111 | 098 | 135
Fig. 5: The width in the [unction of time, orientation and height in the case Diff.(L:U) 1% 12% 7% 3%

of Stella [mm]
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Stella
North | West | South | East | Diff.
Min. 4,59 435 421 428
Lower Max. 6,49 6,02 6,95 7.42
Mean 5,69 541 6.16 5,93 14%
Std. dev. 0,56 0,50 0,73 0,86
14 June Min. 5,32 449 443 3,74
Max. 8,08 7,23 6,71 5,60
Upper | Mean 6,74 5,61 5.67 4,72 43%
Std. dev. 0,79 0,82 0,71 0,54
Diff(L:U)| 18% 4% 9% 26%
Min. 5,33 5,32 6,36 5,62
Lower Max. 8,31 8,16 7.89 7.99
Mean 6,50 6,74 7.01 6,88 8%
Std. dev. 0,89 0,91 048 0,76
17 June Min. 4,34 5,10 4,75 5,34
Max. 6,68 7.58 6,72 7.42
Upper | Mean 527 6,25 5.85 5,99 19%
Std. dev. 0,66 0,72 0,58 0,63
Diff(L:U)| 23% 8% 20% 15%
Min. 6,31 5,13 6,03 5,95
Max. 10,35 7.42 8,77 8,75
Lower - =
Mean 8.53 5,98 7.21 7.37 43%
Std. dev. 1,28 0,64 0,72 0,67
21 June Min. 5,21 477 491 5,06
Max. 9,05 8,18 7.89 7.81
Upper | Mean 6,80 6,56 6,73 6,65 4%
Std. dev. 0,99 0,88 0,78 0,88
Diff(L:U)| 26% 10% 7% 11%

According to the data, shown in the table, it can be
generally concluded, that there is a substantial difference in
the values of mass of samples taken from different heights
and different directions.

Analysing the certain varieties, the differences of the
average mass of Linda varied between 4-42% in the function
of orientation. The maximum deviation was measured at the
last sampling time, i.e. when the cherries were ripe. The
differences of the average mass varied between 1-23% when
the lower and upper sampling locations were compared.

The changes can be seen clearly in Fig. 6, considering the
sampling time, the orientation and the height of the foliage.
This figure consists of three parts, and shows the values of
mass for Linda in three sampling dates.

In the case of Germersdorfi the differences of the average
mass varied between 6-24% in the function of orientation.
The maximum deviation was measured at the last sampling
time, i.e. when the cherries were ripe. The differences of the
average mass varied between 1-14% when the lower and
upper sampling locations were compared.

The changes can be seen clearly in Fig. 7, considering the
sampling time, the orientation and the height of the foliage.
This figure also consists of three parts, and shows the values
of mass for Germersdorfi in three sampling dates.

In the case of Stella the differences of the average mass
varied between 4-43% in the function of orientation. The
maximum deviation was measured at the last sampling time,
i.e. when the cherries were ripe. The differences of the
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Fig. 6: The mass in the function of time, orientation and height In the case of
Linda [g]

average mass varied between 4-26% when the lower and
upper sampling locations were compared.

The changes can be followed in Fig. 8, considering the
sampling time, the orientation and the height of the foliage.
This figure also consists of three parts, and shows the values
of mass for Stella in three sampling dates.

Stone mass

In order to determine the stone-pulp ratio, we have to
measure the stone mass of the ripe cherries. These samples
were collected on 21 June.

The values of the stone mass of the samples, taken from
two different heights and four different directions, for three
varieties of cherry are given in Table 3.

According to the data, shown in the table, it can be
generally concluded, that there is some difference in the
values of stone mass of samples taken from different heights
and different directions.

Analysing the certain varieties, the differences of the
average stone mass of Linda varied between 14-25% in the
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Fig. 7: The mass in the function of time, orientation and height in the case of
Germersdorfi [g]

function of orientation. The differences of the average stone
mass varied between 4-12% when the lower and upper
sampling locations were compared.

The changes can be seen clearly in Fig. 9, considering the
orientation and the height of the foliage, and make it possible
to analyse the changes of the stone mass.

In the case of Germersdorfi the differences of the average
stone mass varied between 6-13% in the function of
orientation. The differences of the average stone mass varied
between 1-15% when the lower and upper sampling
locations were compared.

The changes can be seen clearly in Fig. /0, considering
the orientation and the height of the foliage, and make it
possible to analyse the changes of the stone mass.

In the case of Stella the differences of the average stone
mass varied between 16-30% in the function of orientation. The
differences of the average stone mass varied between 3-14%
when the lower and upper sampling locations were compared.

Fig. 11 shows the changes of stone mass, considering the
changes of foliage height and orientation, and makes it
possible to analyse the changes of the stone mass.
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Fig. 8: The mass in the function of time, orientation and height in the case of
Stella [g]
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Fig. 9: Stone mass in the function of orientation and height in the case of
Linda [g]

Stone-pulp ratio

The values of the stone-pulp ratio of the samples, taken
from two different heights and four different directions, for
three varieties of cherry are given in Table 4.

In general it can be concluded that the average values of
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Table 3: The values of the stone mass
Linda
North | West | South | East | Dill.
21 June| Lower | Min. 0,36 0,32 0.36 0,39
Max. 058 | 051 | 047 | 052 West East
Mean 048 | 043 | 042 | 047 | 14%
Std.dev. | 0,06 | 006 | 003 | 004
Upper | Min. 037 | 036 | 031 | 033 .
Max. 050 | 057 | 045 | 049 —
Mean 0.46 049 | 039 | 042 | 25% =4=521 June Lower —#=S521 June Upper
Std.dev. | 0,03 | 005 | 005 | 004
DIff(L:U)| 4% 12% 2% 10% Fig. 11: Stone mass in the function of orientation and height in the case of
Germersdorfi Stella lg)
ST Fp— v Nggz ‘;Z: Szu;]; E;Slt pit Analysing the cer.tain vz'irieties, .the differences of tt.le
average stone-pulp ratio of Linda varied between 11-20% in
Max. 043 | 042 | 047 | 044 the function of orientation. The differences of the average
Mean 038 | 035 | 039 | 037 | 13% stone mass varied between 4—-14% when the lower and upper
Std.dev. | 0,03 | 004 | 005 | 003 sampling locations were compared.
Upper | Min. 032 | 034 | 035 | 0728 These differences can be seen clearly in Fig. 12,
Max. 044 | 049 | 045 | 045 considering the orientation and the height of the foliage.
Mean 038 | 040 | 039 | 037 6%

Table 4: The values of the stone-pulp ratio

Std. dev. 0,03 0,05 0,03 0,05 .
Linda
Diff(L:U)] 1% 15% 0% 2% North | West | South | East | Diff.
Stella Min. 360 | 439 | 458 | 3,96
North West | South East Diff. Max. 6,06 6,16 7.29 5.99
21 June| Lower | Min. 032 | 030 | 030 | 026 FOWer I fean 497 | 502 | 552 | 501 | 1%
Max. 0,51 044 | 052 0,49 Std. dev. 0,70 | 051 0.83 | 055
Mean 0.40 0.36 041 0.36 16% 21 June| Min. 4,11 4,63 5,14 4,35
Sid.dev. | 0,05 | 004 | 005 | 005 Max. 635 | 659 | 944 | 6,13
- Upper | Mean 5,24 5,46 6,28 522 20%
Upper | Min. 037 | 030 | 029 | 023 Std.dev. | 0,64 | 058 | 1,05 | 047
Max. 049 | 044 | 043 | 038 DIffL:U) | 5% | 9% | 14% | 4%
Mean 0,41 0,38 0,36 0,32 30% Germersdorfi
Std.dev. | 004 | 004 | 003 | 005 North | West |South | East | Diff.
Diff(L;U)| 4% 3% 14% 12% Min. 3,33 3,79 3,61 4,10
Manx. 5,61 572 4,83 6,89
Lower I ean 457 | 474 | 421 | 497 | 18%
Std. dew. 0,65 0,71 0,34 0,83
21 June| Min. 3,61 3,88 3,99 3,59
Max. 634 | 6,16 | 564 | 567
Upper | Mean 4,61 4,82 4,53 4,66 7%
- East Std. dew. 0,81 0,67 0,42 0,64
Diff.(L;U) 1% 2% 7% 7%
Stella
North | West |South East | Diff.
Sﬂ;ll]l Min. 4,09 4,95 4,10 3,67
Manx. 6,50 8,38 6,95 7.46
=—G 21 June Lower —8=G 21 June Upper Lower Moan .93 6.55 6.10 S13 ey
Fig. 10: Stone mass in the function of orientation and height in the case of St dev. 0.61 0.88 | 070 | 089
Germersdorfi [g] 21 June Min. 487 | 528 | 483 | 401
Manx. 9,68 6,96 8,63 6,30
stone-pulp ratio of the samples are different in different Upper | Mean 6,60 | 6,11 | 580 | 505 | 31%
heights and directions according to the points of the Std.dev. | 127 | 0,59 | 0,99 | 062
compass. Diff.(L:U) | 34% 7% 5% 2%
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Fig. 12: Stone-pulp ratio in the function of orientation and height in the
case of Linda %)

In the case of Germersdorfi the differences of the average
stone-pulp ratio varied between 7-18% in the function of
orientation. The differences of the average stone-pulp ratio
varied between 1-7% when the lower and upper sampling
locations were compared (Fig. 13).

In the case of Stella the differences of the average stone-
pulp ratio varied between 31-33% in the function of
orientation. The differences of the average stone-pulp ratio
varied between 2-34% when the lower and upper sampling
locations were compared (Fig. 14).
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Fig. 13: Stone-pulp ratio in the function of orientation and height in the
case of Germersdorfi [%]

East

South
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Fig. 14: Stone-pulp ratio in the function of orientation and height in the
case of Stella [%]

Conclusions

1. There are differences in the size of cherries sampled from
different directions according to the points of the
compass. The differences are sometimes close to 20%.

2. There are also differences in the size of cherries sampled
from different heights of the foliage. The differences are
sometimes close to 15%.

3.The differences are greater when samples taken from
different orientations of the foliage were examined, than
samples from different height.

4.There are differences in the individual mass of the
cherries sampled from different directions according to
the points of the compass. The differences are sometimes
greater than 40%.

5.There are also differences in the individual mass of
cherries sampled from different heights of the foliage.
The differences are greater than 25%.

6. The differences in individual mass are greater when
samples taken from different orientations of the foliage
were examined, than samples from different height.

7. The stone-pulp ratio of cherries sampled from different
orientations is different; the differences are sometimes
greater than 30%.

8.There are also differences when the samples were
collected from different height of the foliage. These
differences can be over 30%.

9. There are not significant differences when samples taken
from different orientations of the foliage were examined,
than samples from different height.

10. Overall, therefore, it can be concluded that a
representative sample in a cherry orchard can only be
obtained if the samples are collected from different
orientations and heights of the foliage.
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