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ABSTRACT

The obj ective of the project was to map out a forest comunity, and find out the
differences in tree commnutes on different soil types given by USDA soil nap.

| NTRODUCT| ON

The research was done on the Field Research Station. It is covered with a
ever green/ deci duous forest and prairie. Before it was the Field Research Station, it was
a farmowned by the Heinke Fam ly. The reason for mapping out tree comunities was to
set a base for future reference and projects on to what trees had grown in the specific
areas. The reason why to find differences in soil types was to see if the soil type
indicated in the USDA map had affected the types of trees growi ng on them

Met hod

The Field Research station is |ocated on a 400-acre plot of land. The need for
such a smal|l area of trees was critical for tine use. The need to concentrate on the
forest edge was to be sure that the tree communities were in the sane successional stage,
and the sane climate. Each tree species was identified using various books (refer to
identification trees list). The DBH (di ameter breast height) was recorded with each tree.
The trees were recorded using a GPS unit. Witing the waypoi nt nunber with the tree
species and DBH correlated the GPS unit and tree infornation.

The Waypoints were brought into the conputer using Waypoint + 1.7.07. Each tree
was then projected using Wsconsin Geodisc 3.0 paraneters onto a nmap using a program
naned Archview The tree species and DBH were then added to the Waypoint. The trees
were then put on an USDA Soil nap (refer to AIl Trees Qutput). The Quadrat-s were
digitally cut froman Archviewin 1000 sq. neter Quadrat-s on different soil types (refer
to Quadrat-s Qutput).

The program M crosoft Excel and software of “ANOVA Two Factor w thout Replication”
was used for statistically analyzing the data collected with 95% confidence | evel. The
ANOVA statistical analysis was needed since the source of variance included a wide
variety of the sane types of trees to be tested; also it included nore than one Quadrat
to be tested. Therefore the Quadrat-s were anal yzed by according variations of tree
structure and nunbers of trees in the Quadrat-s. The differences in Quadrat-s were found
out by taking F-value found and conparing to the Critical F-value for Quadrat-s, if it
was |larger the Quadrat-s would be statistically different. The differences between
Quadrat-s were found by using a LCD (or Least Significant Difference), if the averages
were differed nore than the LCD, then they were significantly different.



Identification Tree List

Acer aceae
Rubrum (Red napl e)
Bet ul aceae
Car pi nus Caroliniana (Anmerican Hornbeanl Bl ue Beech)
Al nus Rugosa (Speckl ed Al der/ Tag Al der)
Papyrifera (Paper Birch)

Fagaceae
Quercus Vel utina (Bl ack Oak)
Quercus Macrocar pa (Bur Gak)
Quercus Bicol or (Swanp Wiite Oak)
Quercus Al ba (Wite Qak)
Hi ppocast anaceae
Aescul us Hi ppocast anum ( Hor se Chest nut)
Jugl andanceae
Jugl ans Nigra (Bl ack WAl nut)

Pi naceae
Abi es Bal sanea (Bal sam Fir)
Mari ana (Bl ack Spruce)
Strobus (Eastern White Pine)
Banksi ana (Jack Pine)
Resi nosa (Red Pine)

Sal i caceae
Di scol or (Pussy W I ow)
Popul us Tremnul oi des (Quaki ng Aspen)

Popul us Al ba (White Poplar)

Rosaceae

Prunus Serotina (Black Cherry)

Prunus Virginiana (Conmon Choke Cherry)

Crataegus Crus-Glli (Long Spur Hawt horn/ Cockspur
Hawt hor n)

Prunus Pensyl vanica (Pin Cherry)
U naceae

Ameri cana (Anerican Elm






Quadrat Output

(Refer to All Trees Output)

Quadrat 4

duadrat 1

Quadrat 5

Each Quadrat displayed over USDA soil map



Quadrat Table 1

(Refer to Quadrat Output)

Quad rat 1 Black Black Black Blue Paper Pin  Quaking Red Swamp Tag White Total Trees
Cherry Oak Spruce Beech Birch  Cherry Aspen Maple White Alder Pine in Story
Oak
Saplings 7 0 6 199 42 4 7 34 2 37 0 338
9 species
Density of | 2.071005 0 1.775147 58.87573 12.42603 1.183431 2.071005 10.05917 0.5917159 10.94674 0 100
Saplings 917 929 964 55 953 917 16 76 556
Middle Story 4 1 1 48 14 13 33 63 0 39 0 216
9 species
Density Of | 1.843317 0.460829 0.460829 22.11981 6.451612 5.990783 15.20737 29.03225 0 17.97235 0 99.53917051
Middle Story 972 493 493 567 903 41 327 806 023
Overstory 0 2 5 1 8 0 6 14 0 0 1 37
7 species
Density Of 0 5.405405 13.51351 2.702702 21.62162 0 16.21621 37.83783 0 0 2.702702 100
Overstory 405 351 703 162 622 784 703
Total trees 11 3 12 248 64 17 46 112 2 76 1 592
11 species
Min DBH Sapling 32 Sapling Sapling Sapling Sapling Sapling  Sapling Sapling Sapling 80
Avg. DBH 19.25 33 40.16666 15.18367 32.27272 24.05 25.75324 0 15.51282 80
667 347 727 675 051
Max DBH 27 38 63 59 105 30 38 110 0 25 80
True Density | 1.854974 0.505902 2.023608 41.82124 10.79258 2.866779 7.757166 18.88701 0.3372681 12.81618 0.168634
705 192 769 789 01 089 948 518 28 887 064

At D2- Arland sandy loam 12 to 20 percent slopes, eroded. This

noderately steep soi

is on the sides of

| ow ridges (USDA soils).

Type

Hi ghest

Sapling Layer

Density of Saplings
M ddl e Story

Density of Mddle Story

Overstory
Density of Overstory
Total Trees

M n DBH

Avg. DBH

Max DBH

True Density

Bl ue Beech
Bl ue Beech
Red Mapl e
Red Mapl e
Red Mapl e
Red Mapl e
Bl ue Beech
Wi te Pine
White Pine
Paper Birch
Red Mapl e




Quadrat Table 2

(Refer to Quadrat Output)

Quadrat 2 Black Black Choke Long Spur Paper Quaking Red Tag White Total Trees in
Cherry Oak Cherry Hawthorn Birch Aspen Maple Alder Pine Story
Saplings 1 1 8 0 6 1 17 122 1 157
8 species
Density of | 0.6329113  0.6329113 5.0632911 0 3.7974683 0.63291139 10.759493 77.21518 0.6329113 99.36708861
Saplings 92 92 39 54 2 67 98 92
Middle Story 3 0 1 1 18 2 74 77 1 177
8 species
Density of | 1.6949152 0 0.5649717 0.564971751 10.169491 1.12994350 41.807909 43.50282 0.5649717 100
Middle Story 54 51 53 3 6 48 51
Overstory 0 3 0 0 5 1 12 1 0 22
5 species
Density of 0 13.636363 0 0 22.727272 4.54545454 54.545454 4.545454 0 100
Overstory 64 73 5 55 54
Total trees 4 4 9 1 29 4 103 200 2 356
9 species
Min DBH Sapling Sapling Sapling 12 Sapling Sapling Sapling Sapling Sapling
Avg. DBH 15.25 98 12 12 23 22.322580 15.10869 11
65 56
Max DBH 18 148 12 12 40 65 105 32 18
True Density | 1.1204481  1.1204481 2.5210084 0.280112045 8.1232493 1.12044817 28.851540 56.02240  0.5602240
7 03 9 62 89 9

PdB- Pl ani bo | oany sand, 2 to 6 percent slopes. This gently sloping
soil is on rigdetops on sandstone upl ands and on sandstone hills near
sandy stream terraces and outwash plains (USDA soils).

Type Hi ghest
Sapl i ngs Tag Al der
Density of Saplings Tag Al der
M ddl e Story Tag Al der
Density of Mddle Story Tag Al der
Overstory Red Mapl e
Density of Overstory Red Mapl e
Total Trees Tag Al der
M n DBH Long Spur Haw.
Avg. DBH Bl ack Gak
Max DBH Bl ack Qak

True Density Tag Al der




Quadrat Table 3

(Refer to Quadrat Output)

Quadrate 3 Black Blue Long Spur Paper Pin  Quaking Red Red Tag White Total Treesin
Oak Beech Hawthorn Birch Cherry Aspen Maple Pine Alder Pine Story
Saplings 3 22 0 2 6 4 11 0 0 0 48
6 Species
Density of | 6.122448  44.89795 0 4.081632 12.24489 8.1632653 22.44897 0 0 0 97.95918367
Saplings 98 918 653 796 06 959
Middle Story 3 17 1 1 14 1 12 2 1 0 52
9 species
Density of | 5.769230 32.69230 1.923076923 1.923076 26.92307 1.9230769 23.07692 3.846153 1.923076 0 100
Middle Story 769 769 923 692 23 308 84 923
Overstory 5 0 0 2 1 0 3 3 0 9 23
6 species
Density of | 21.73913 0 0 8.695652 4.347826 0 13.04347 13.04347 0 39.13043 100
Overstory 043 174 087 826 82 478
total trees 11 39 1 6 21 5 26 5 1 9 124
10 species
Min Sapling Sapling 16 Sapling Sapling Sapling Sapling Sapling 18 31
Avg. dbh | 67.88888  15.16666 16 29 22.5625 20 48.2 18 80.33333
889 667 333
Max 139 23 16 43 57 22 57 90 18 113
True Density 8.8 31.2 0.8 48 16.8 4 20.8 4 038 7.2
MdB- Menahga sand, 1 to 6 percent slopes. This gently sloping soil is

on stream benches and outwash plains (USDA soils).

Type Hi ghest
Sapl i ngs Bl ue Beech
Density of Sapling Bl ue Beech
M ddl e Story Bl ue Beech
Density of Mddle Story Blue Beech
Overstory Wi te Pine
Density of Overstory Wi te Pine
Total Trees Bl ue Beech
M n DBH VWi te Pine
Avg. DBH White Pine
Max DBH Bl ack Gak
True Density Bl ue Beech




Quadrat Table 4

(Refer to Quadrat Output)

Quad rat 4 | BlackCherry  Black Oak Choke Paper Birch Red Maple Red Pine  White Pine  Total Trees in Story
Cherry
Saplings 1 0 1 0 9 0 0 11
3 species
Density of Saplings 9.090909091 0 9.090909091 0 81.81818182 0 0 100
Middle Story 1 1 0 1 25 1 1 30
6 species
Density of Middle Story 3.333333333  3.33333333 0 3.333333333 83.33333333 3.33333333 3.333333333 100
Overstory 0 2 0 0 12 0 1 15
3 species
Density of Overstory 0 13.3333333 0 0 80 0 6.666666667 100
Total trees 2 3 1 1 46 1 2 56
7 species
Min DBH Sapling 15 Sapling 33 Sapling 22 83
Avg. DBH 10.5 117.666666 7 33 26.975 198
Max DBH 11 190 7 33 64 22 313
True Density 3.571428571 5.35714285  1.785714286 1.785714286 82.14285714 1.78571428 3.571428571

Eo- Elm | ake | oamy sand (O
soil is along drai nageways
(USDA soils).

to 10 percent slopes).

and in depressions on

This nearly |eve
sandst one upl ands

Type Hi ghest
Sapl i ngs Red Mapl e
Density of Saplings Red Mapl e
M ddl e Story Red Mapl e
Density of Mddle Story Red Mapl e
Overstory Red Mapl e
Density of Overstory Red Mapl e
Total Trees Red Mapl e
M n DBH White Pine
Avg. DBH VWi te Pine
Max DBH VWhite Pine
True Density Red Mapl e




Quadrat Table 5

(Refer to Quadrat Output)

Quadrat5 Black Black Oak Black Choke Paper Quaking Red Red Pine White Total
Cherry Spruce Cherry Birch Aspen Maple Pine Treesin
Story
Saplings 0 4 1 1 3 0 11 0 1 21
6 species
Density of 0 18.181818 4.54545454 4.54545454 13.636363 0 50 0 4.5454545 95.4545454
Saplings 18 5 45
Middle Story 3 3 1 2 9 1 21 2 1 43
9 species
Density of Middle |6.97674418 6.9767441 2.32558139 4.65116279 20.930232 2.325581395 48.837209  4.6511627 2.3255813 100
Story 6 86 5 1 56 3 9 95
Overstory 2 5 0 0 6 1 11 9 2 36
7 species
Density of | 5.55555555 13.888888 0 0 16.666666 2.777777778 30.555555 25 5.5555555 100
Overstory 6 89 67 56 56
Total trees 5 12 2 4 18 2 44 11 4 102
9 species
Min DBH 17 Sapling Sapling Sapling Sapling 18 Sapling 15 Sapling
Avg. DBH 26 97.444444 27 12.3333333 27.1875 25.714285  70.545454 28
44 3 71 5
Max DBH 38 237 27 15 43 72 56 102 37
True Density |4.90196078 11.764705 1.96078431 3.92156862 17.647058 1.960784314 43.137254  10.784313 3.9215686
4 88 4 7 82 9 7 27
At D2- Arland sandy |loam 12 to 20 percent slopes, eroded. This
noderately steep soil is on the sides of |ow ridges (USDA soils).
Type Hi ghest
Sapl i ngs Red Mapl e
Density of Saplings Red Mapl e
M ddl e Story Red Mapl e
Density of Mddle Story Red Mapl e
Overstory Red Mapl e
Density of Overstory Red Mapl e
Total Trees Red Mapl e
M n DBH Quaki ng Aspen
Avg. DBH Bl ack Gak
Max DBH Bl ack Gak
True Density Red Mapl e




ANOVA Table 1

(Refer to Quadrat Tables 1-5)

White Oak

Total
Trees
ANOVA
Source of SS df MS F P-value
Variation
Rows | 14565.48571 4] 3641.371 |2.58238 | 0.0477576
429 802 33
Columns | 36640.74286 13] 2818.518 |1.99883 | 0.0395732
681 725 4
Error| 73324.11429 52| 1410.079
121
Total 124530.3429| 69
RESULTS
LCD for Group 1| Average | Group 2 Average Group 3| Average
Quadrat
30.6567754 Quadrat | 8.928571 Quadrat 255 Quadrat 1| 42.35714
3 429 2 286
Quadrat 4
4
Thereisa Quadrat | 7.357142
statistical 5 857
difference
between
quadrat
overall
Group 1 <
Group 3
Group 3>
Group 1
LCD for Group 1| Average Group 2| Average Group 3 Average Group 4| Average Group 5| Average| Group 6| Average | Group| Average
species 7
51.29859704 Long Spur 04 Black 44| Black Oak 6.6 Paper 23.6| Tag Alder 55.4 Blue 57.4 Red 66.8
Hawthorn Cherry Birch Beech Maple
Swamp 04 Pin Cherry 76



Thereisa| Black Spruce 28 Quaking 11.6
statistical Aspen
difference
between| Choke Cherry 28
species
overall
Red Pine 34
Group 1 < White Pine 3.6
Group 5 +
Group2 <
Group 6+
Group 3 <
Group 7
Group 5 >
Group 1
Group 6 >
Group 2 -
Group 7 >
Group 3 -
ANOVA Table 2
(Refer to Quadrat Tables 1-5)
True Density
ANOVA
Source of Variation SS df MS F P-value F crit
Rows | 1.81899E 4| 4.54747E | 3.23475 112.5497612
-12 -13 E-15 91
Columns | 6891.691 13| 530.1301 |3.77096 | 2.98436E | 1.9134560
604 233 6861 -04 6
Error| 7310.264 52| 140.5820
829 159
Total | 14201.95 69
643
RESULTS
LCD for Group 1| Average
Quadrates
9.679872 Quadrat 1| 7.142857
143
There is no Quadrat 2| 7.142857
statistical 143
difference
between quadrat Quadrat 3| 7.142857
143
Quadrat 4| 7.142857
143
Quadrat 5| 7.142857
143
Species Group 1| Average| Group 2| Average
LCD for species Black Cherry | 2.280244 Red | 39.09016
078 Maple 907
16.19752393 Black Oak | 5.486795
733
Black Spruce| 0.793071
268
Thereisa Blue Beech| 14.60424
statistical 958
difference
between species Choke | 1.638043
overall Cherry 567
Long Spur | 0.216022
Hawthorn 409



Group 1 < Group 2 Paper Birch| 8.595454
368
Pin Cherry | 3.933355
818
Quaking | 2.997599
Aspen 353
Red Pine | 3.293065
187
Tag Alder | 13.92771
957
Swamp | 0.067453
White Oak 626
White Pine | 3.076756
374
ANOVA Table 3
(Refer to Quadrat Tables 1-5)
Overstory
Density
ANOVA
Source of SS df MS F P-value F crit
Variation
Rows | 9.09495 4| 2.27374E- | 2.36283E 1| 2.549761291
E-13 13 -15
Columns | 8691.80 13 668.6006 | 6.947989 | 1.57934E 1.91345606
8513 548 883 -07
Error| 5003.92 52 | 96.22936
6983 505
Total | 13695.7 69
355
RESULTS
LCD for Group 1| Average
Quadrates
8.008635746 Quadrat 1| 7.142857
143
Quadrat 2| 7.142857
143
There is no Quadrat 3| 7.142857
statistical 143
difference
quadrat Quadrat 4| 7.142857
overall 143
Quadrat 5| 7.142857
143
LCD for Group 1| Average Group 2| Average Group 3| Average| Group 4 Average
species
13.40101079 Choke 0 Black | 1.111111 Black Oak| 13.6006 Red | 43.196465
Cherry Cherry 111 2434 Maple 24
Long Spur 0 Black | 2.702702 Paper Birch| 13.9422
Hawthorn Spruce 703 4264
Thereisa Swamp 0 Blue | 0.540540
statistical White Oak Beech 541
difference
between Pin| 0.869565
species Cherry 217
overall
Quaking | 4.707889
Aspen 708




Red Pine| 7.608695
652
Group 1 < Tag| 0.909090
Group 3+ Alder 909
Group 2 < White| 10.81107
Group 4 Pine 194
Group 3 <
Group 4
Group 3>
Group 1
Group 4 >
Group 2 -
ANOVA Table 4
(Refer to Quadrat Tables 1-5)
Middle
Story
Density
ANOVA
Source of SS df MS F P-value
Variation
Rows | 1.81899E- 4| 4.54747E- 4.17546E- 1
12 13 15
Columns | 8865.2382 13| 681.94140 | 6.2615464 6.94723E-07
37 29 82
Error| 5663.2899 52| 108.90942
12
Total | 14528.528 69
14
RESULTS
LCD for Group 1| Average
Quadrates
8.519958043 Quadrat 1| 7.142857
143
Quadrat 2| 7.142857
143
There is no Quadrat 3| 7.142857
statistical 143
difference
between Quadrat 4| 7.142857
Quadrats 143
overall
Quadrat 5| 7.142857
143
LCD for Group 1| Average Group 2 Average
species
14.25661664 Black Cherry| 2.769662 Red| 45.217526
149 Maple 63
Black Oak | 3.308027
556
Thereisa Black Spruce| 0.557282
statistical 178
difference
between Blue Beech| 10.96242
species overall 467




Choke | 1.043226
Cherry 908
Group 1< Long Spur | 0.497609
Group 2 Hawthorn 735
Paper Birch| 8.561549
449
Pin Cherry| 6.582772
067
Quaking | 4.209360
Aspen 917
Red Pine| 2.366129
994
Tag Alder| 12.67965
04
Swamp 0
White Oak
White Pine| 1.244777
296
ANOVA Table 5
(Refer to Quadrat Tables 1-5)
Sapling
Density
ANOVA
Source of SS df MS F P-value F crit
Variation
Rows - 4 - - 1] 2.549761291
9.09495 2.27374E- | 9.52931E-
E-13 13 16
Columns | 7309.53 131562.2722 | 2.356501 | 0.014648 1.91345606
91 385 473 227
Error| 12407.4 52 | 238.6046
4244 624
Total| 19716.9 69
8154
RESULTS
LCD for Group 1| Average
Quadrats
12.61084518 Quadrat 1| 7.142857
143
Quadrat 2| 7.142857
143
There is no Quadrat 3| 7.142857
statistical 143
difference
between Quadrat 4| 7.142857
quadrat overall 143
Quadrat 5| 7.142857
143
LCD for Group 1| Average Group 2 Average Group 3| Average
species
21.10198012 Black Cherry | 2.358965 Blue | 20.75473 Red Maple | 36.46100
28 Beech 977 17
Black Oak | 4.987435 | Tag Alder | 17.63238
711 709
Thereisa Black Spruce | 1.264120
statistical 495
difference
between Choke Cherry | 3.739930
species overall 955




Long Spur 0
Hawthorn
Group 1< Paper Birch | 6.788300
Group 3 029
Pin Cherry | 2.685665
982
Quaking | 2.173436
Aspen 523
Group 3 > Red Pine 0
Group 1
Swamp| 0.118343
White Oak 195
White Pine | 1.035673
188
ANOVA Table 6
(Refer to Quadrat Tables 1-5)
Overstory
Source of SS df MS F P-value F crit
Variation
Rows | 26.0857 4| 6.5214285 | 1.292778 | 0.284943 2.549761291
1429 71 564 15
Columns 515.9 13] 39.684615 | 7.866899 | 2.43360E 1.91345606
38 031 -
Error| 262.314 52| 5.0445054
2857 95
Total 804A3| 69
RESULTS
LCD for Group 1 Average
Quadrates
1.833639816 Quadrat | 2.6428571
1 43
Quadrat | 1.5714285
2 71
There is no Quadrat | 1.6428571
statistical 3 43
difference
between Quadrat | 1.0714285
quadrat overall 4 71
Quadrat | 2.5714285
5 71
LCD for Group 1 Average Group 2| Average Group 3| Average Group 4 Average| Group| Average| Group 6| Average
species S
3.068266275 Choke 0 Black 0.4| Quaking Aspen 1.6 Black 34| Paper 4.2 Red 10.4
Cherry Cherry Oak Birch Maple
Long 0 Black 1 Red Pine 24
Spur Spruce
Hawthor
n
Thereisa Swamp 0 White 26
statistical White Pine
difference Oak



between Blue 0.2
species overall Beech
Pin 0.2
Cherry
Group 1< Tag 0.2
Group 4 + Alder
Group 2<
Group 5 +
Group 3 <
Group 6
Group 4 >
Group 1
Group 5>
Group 2 -
Group 5 <
Group 6
Group 6 >
Group 5 -
ANOVA Table 7
(Refer to Quadrat Tables 1-5)
Middle Layer
ANOVA
Source of Variation SS df MS F P-value F crit
Rows | 2142.7 4] 535.6928 |3.193462 | 0.020275 | 2.54976129
71429 571 80 38
Columns | 8191.3 13| 630.1065 |3.756297 | 3.10314E | 1.91345606
85714 934 92 -0
Error| 8722.8 52| 167.7467
28571 033
Total | 19056. 69
98571
RESULTS
LCD for Quad rates Group 1 Average Group 2 Average Group 3| Average
10.5738155 Quadrat | 3.714285 | Quadrat 2| 12.64285 Quadrat 1 15.5
3 714 71
Quadrat | 2.142857
4 143
There is a statistical Quadrat | 3.071428
difference 5 571
between quadrat
overall
Group 1 < Group 3
Group 3> Group 3
LCD for species Group 1 Average Group 2 Average Group 3| Average Group 4| Average
17.69337751 Black 22 Blue 13 Tag Alder 23.4 Red 39
Cherry Beech Maple
Black 16 Paper 8.6
Oak Birch
There is a statistical Black 0.4 Quaking 76
difference Spruce Aspen
between species Choke 0.6
overall Cherry
Long 04
Spur

H.

awthorn




difference

Group 1 < Group 3 + Pin 54
Cherry
Group 2 < Group 4 Red Pine 1
Group 3> Group 1 Swamp 0
White
Oak
Group 4 > Group 2 White 0.6
Pine
ANOVA Table 8
(Refer to Quadrat Tables 1-5)
Sapling
trees
ANOVA
Source of SS df MS F P-value F crit
Variation
Rows | 5385.51 411346.37 | 1.843470.13453 | 2.549761291
4286 8571 589 782
Columns | 12167.7 13[935.982 | 1.28155 | 0.25390 1.91345606
7143 4176 710 946
Error| 37978.0 521730.347
8571 8022
Total | 55531.3 69
7143
RESULTS
LCD for Group 1| Average
Quadrates
22.06325551 Quadrat 1| 24.1428
5714
Quadrat 2| 11.2857
1429
There is no Quadrat 3 35
statistical
difference
between Quadrat 4 0.78571
quadrat 4286
overall
Quadrat 5| 1.57142
8571
LCD for Group 1| Average
species
36.91888788 Black 18
Cherry
Black Oak 16
There is no Black 14
statistical Spruce



between Blue Beech 44.2
species
overall
Choke 2
Cherry
Long Spur 0
Hawthorn
Paper Birch 10.6
Pin Cherry 2
Quaking 24
Aspen
Red Maple 17
Red Pine 0
Tag Alder 31.8
Swamp 04
White Oak
White Pine 04

Di scussi on

Quadrat 1 vs. Quadrat 2

There were no statistical differences between Quadrat 1 and Quadrat 2 (ANOVA
Tables 1-8). Therefore the soil types were simlar enough to support the sane anpunt of
trees in each layer and as a whol e.

Quadrat 1 vs. Quadrat 3

Quadrat 1 and Quadrat 3 differed in ANOVA Table 1, and ANOVA Table 7. Therefore
this neans that the differences in the soil types of Quadrat 1 and Quadrat 3 have
produced differing amounts of trees in the Quadrat-s as a whole and the Mddle Story.
Statistically Quadrat 1 had produced nore trees.

Quadrat 1 vs. Quadrat 4

Quadrat 1 and Quadrat 4 differed in ANOVA Table 1, and ANOVA Table 7. Therefore
this neans that the differences in the soil types of Quadrat 1 and Quadrat 4 have
produced differing amounts of trees in the Quadrat-s as a whole and the Mddle Story.
Statistically Quadrat 1 had produced nore trees.

Quadrat 1 vs. Quadrat 5

Quadrat 1 and Quadrat 5 differed in ANOVA Table 1, and ANOVA Table 7. Therefore
this neans that the differences in the soil types of Quadrat 1 and Quadrat 5 have
produced differing amounts of trees in the Quadrat-s as a whole and the Mddle Story.
Statistically Quadrat 1 had produced nore trees.

Quadrat 2 vs. Quadrat 3

There were no statistical differences between Quadrat 2 and Quadrat 3 (ANOVA
Tables 1-8). Therefore the soil types were simlar enough to support the sane anount of
trees in each |layer, and as a whol e.

Quadrat 2 vs. Quadrat 4

There were no statistical differences between Quadrat 2 and Quadrat 4 (ANOVA
Tables 1-8). Therefore the soil types were sinilar enough to support the sanme anmount of
trees in each layer, and as a whole.

Quadrat 2 vs. Quadrat 5

There were no statistical differences between Quadrat 2 and Quadrat 5 (ANOVA
Tables 1-8). Therefore the soil types were simlar enough to support the sane anount of
trees in each |layer, and as a whol e.

Quadrat 3 vs. Quadrat 4



There were no statistical differences between Quadrat 3 and Quadrat 4 (ANOVA
Tables 1-8). Therefore the soil types were sinilar enough to support the sane anmount of
trees in each layer, and as a whole.

Quadrat 3 vs. Quadrat 5

There were no statistical differences between Quadrat 3 and Quadrat 5 (ANOVA
Tables 1-8). Therefore the soil types were simlar enough to support the sane anpunt of
trees in each layer, and as a whol e.

Quadrat 4 vs. Quadrat 5

There were no statistica differences between Quadrat 4 and Quadrat 5 (ANOVA
Tables 1-8). Therefore the soil types were simlar enough to support the sane anmount of
trees in each layer, and as a whol e.

Looking on the other side

As a side product of this project, it was able to tell many things about the
associ ations between species on the Field Research Station. Unfortunately, | was not
able to tell the associations on the different soil types but the information is
interesting none the |ess.

Red Mapl e shows that it is nostly the domnant tree overall. It is represented in
all the Quadrates (Quadrat Tables 1-5). This would show that the tree of Red Maple
doesn’t discrimnate over the soil types. This could nmean that Red Maple has a
di stinctive advantage over the all other trees in all soil types mentioned. Maybe the
presence or absences of other trees in the Quadrates give the Red Maple multiple niches
to spread. Al so when recording the information, the Red Maple grew in clunps, which
woul d indicate that it gets its advantage through the growth of a larger tree, then the
death, and the growth of suckers on the stunp. Another research theory would be to see
how many trees actually growin clunp conpared to the nunber of trees that are their own
identity.

Bl ue Beech when it showed up in a Quadrat, it had strictly dom nated the sapling
layer making it the highest Sapling in those Quadrates (1,2). On all of the other
Quadrates it was not even present. How could this species dom nate these Quadrates and
not even show up in all other Quadrates? Blue Beech does spread through suckers in the
ground. Maybe when a tree is established in the understory, then it would send it
suckers out and neke nore trees. Another thing that supports this is that would not a
tree that is the overstory make seeds to spread to the forest floor, but Blue Beech is
not found in the overstory. Therefore it is safe to say that Bl ue Beech does get its
advant age from spreadi ng through suckers.

Tag Al der showed up when the soil type had been sufficiently noist, therefore we
coul d conclude that Tag Alder is found only where it is noist. Al so the growth of clunps
cormes into play, nmaybe since the Tag Alder grows in |large clunps give the advantage to
the tree. The sane hypothesis would have to applied to Tag Al der as suggested to Red
Mapl e.

Paper Birch, Wite Pine, and Bl ack Gak occur in all Quadrates (Quadrat Tables 1-
5). Wiy does not they make into a dominate tree? One suggestion woul d be that when
Paper Birch, Wite Pine, Black Gak occurs in large clunps, that would invite insects that
prey on the trees. That could be disproved in the case of Black Qak, sinply for the fact
that Black Cak grows |arge DBH (Quadrat Tables 1-5). So another reason would be that the
saplings are not good conpetitors for space, but when they reach the overstory, then they
are a overstory tree for a large period of tine.

The Goup of Black Cherry, Black Spruce, Choke Cherry, Long Spur Hawt horn, Pin
Cherry, Quaking Aspen, Red Pine, and Swanp White Cak only occur in specific Quadrates
(Quadrat Tables 1-5). Therefore they are either opportunists (occur when there is a spot



that no other conpetitor occur in), or that they only occur in clunps and that their
saplings cannot conpete with that of Tag Al der, Blue Beech, and Red Maple.

CONCLUSI ON

Through this research, it has set down the basis of differences between the soil
types. Maybe the tree structures will change in the future. Through the information
saved we can conpare how the soil further change the tree structures through there
growth. This can be neasure on conparing the same places that the trees were recorded.
Al so we could conclude how the tree comunities change through tine.

On a personal note, this was nmy first research project it proved nore than a
normal person could handl e, ny suggestion for the future is that if sonmebody were to do

this in the future, I would get together a group of people to handle a project of this
magni t ude.

Research was done By Brad Dotson, Altoona H gh School, Field Research 101, 2001-2002



