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PRELIMINARY TABLES OF SOME CHEMICAL ELEMENTS
IN SEVEN TREE SPECIES IN MAINE

Harold E. Young!, Paul N. Carpenter> and Russell A. Altenberger®

INFORMATICN FOR PROPER USE OF THE TABLES

A series of studies of the fresh and dry weight of complete trees
by components, led to the development of the complete tree concept. In
this concept the primary unit of measurement is weight instead of volume
as it is based on the woody fiber. The entire tree from root hairs to
needles or leaves is considered for biological and technological research
and development leading to eventual utilization of the complete tree.

The first of a series of studies based on the complete tree concept
was concerned with the chemical elements in the wood and bark of
tree components and in the leaves or needles. This study was published
by the Technical Association of Pulp and Paper Industries. The find-
ings by the TAPPI study coupled with the information supplied by the
preliminary fresh and dry weight tables for these same species, pub-
lished by the Maine Agricultural Experiment Station, formed the basis
of the tables that make up this current study.

These tables show the amount in grams for each of twelve ele-
ments for the complete tree and the merchantable bole, for seven tree
species in terms of five height classes and ten diameter classes.

Tables 1 and 2 show the percent of each of the elements in the
bark of the complete tree and in the bark of the merchantable bole by
species. These have been included to show the relative amount removed
from the forest when the bark is included. Table 3 shows the percent
of each element in the leaves or needles, and in the roots and branches
less than Y4 inch in diameter for each element by species. Under the
most intensive utilization of a tree this material is the most likely of
all the components to be returned to the forest floor for the next crop.
Table 4 shows the percent of each element in the wood portion of the
complete tree larger than ¥4 inch in diameter to illustrate the removal
of chemical elements under intensive utilization,

The authors are acutely aware of the importance of adequate
sampling to determine the range of variation of chemical elements be-
tween trees growing on the same site and between sites. Six or more

1 Professor, School of Forestry, University of Maine . ) . )
2 Associate Professor, Department of Plant and Soil Sciences, University of Maine
2 Director, Computer Center, University of Maine
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mature trees per site and three to six sites would have been desirable.
This stady was limited to a single tree for each species growing in tili
soil for the chemical elements analysis. We recognize this as inadequate
sampling and therefore refer to these tables as preliminary tables.

To obtain and chemically analyze 21 sets of duplicate samples for
12 elements for a single tree from each of seven species constitutes a
formidable work load. Inasmuch as each tree had lived for a lengthy
period of years, each subsample was a composite of many years’ growth
of a single tree. Extensive sampling is desirable and necessary to de-
termine the range of variation that can be expected for each element in
each species from small seedlings to mature trees. Such studies are
underway and will be reported at a later date.

These tables do show the general order of magnitude for each of
the 12 elements by species. Because of ‘the limited sampling, the re-
sults have been rounded off to the nearest gram for those in compara-
tive abundance and to the nearest tenth of a gram for those present in
small amounts. It is important to bear in mind that the actual amount
of an element present in a tree is not, by itself, a true indication of the
relative importance of that element for the survival and growth of that
tree.

At this point our knowledge of the supply of chemical elements
in forest soils, the demand of forest vegetation and the amoumts of
chemical elements removed in harvesting operations is very limited. It
is hoped that these preliminary tables will stimulate professional for-
esters and forest scientists in such a manner that these tables will be
used for exploratory studies. Our rapidly expanding national popula-
tion will necessitate more exact information in order to meet our na-
tional requirements for forest products in the future.
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Table 1-—Estimated Amount of Element in Bark as Percent of Amount of
Element in Complete Tree*

Species Elements

Al Mn Mo Ca P Mg Zn Cu Fe B N K
Red Spruce 48 25 39 40 17 24 35 20 28 25 14 25
Balsam Fir 28 23 34 34 30 25 30 13 45 31 14 30
Hemlock 34 25 50 42 18 19 37 21 34 21 14 16
‘White Pine 74 43 55 63 46 44 49 22 57 57 21 39
‘White Birch 25 45 55 59 23 23 36 14 43 40 32 17
Red Maple 59 49 70 64 34 30 30 24 40 46 38 25
Aspen 59 39 69 67 41 43 55 28 53 53 34 40

*This table does not include bark in material in the tree smaller than Y4”—however
such material is included in estimates of the complete tree

Table 2—Estimated Amount of Element in Bark as Percent of Amount of Element in
Wood and Bark of Merchantable Bole (from stump to 4” top diameter inclusive)

Species Elements

Al Mn Mo Ca P Mg Zn Cu Fe B N K
Red Spruce 100 37 38 46 53 51 47 21 44 67 27 49
Balsam Fir 100 51 66 59 100 32 47 93 70 56 43 42
Hemlock 100 47 77 66 48 41 55 24 64 66 41 36
White Pine 100 60 65 82 100 66 57 19 61 73 37 53
‘White Birch 19 58 63 69 30 30 38 20 49 69 50 39
Red Maple 62 59 78 70 76 36 29 26 43 63 47 31
Aspen 100 52 82 75 48 44 61 25 55 65 47 37

Table 3-—Estimated Amount of Element in the Leaves, Branches and Roots Less
than %" as a Percent of Amount of Element in Complete Tree

Species Elements

Al Mn Mo Ca P Mg 7Zn Cu Fe B N K
Red Spruce 51 43 28 36 73 49 20 17 49 63 60 54
Balsam Fir 72 61 55 54 70 47 44 18 53 53 73 46
Hemlock 65 52 37 39 70 62 40 20 55 71 69 61
White Pine 25 29 17 22 50 33 16 7 22 24 46 30
White Birch 18 28 21 23 37 37 21 41 34 48 42 60
Red Maple 25 21 16 16 44 22 10 10 33 32 30 24
Aspen 33 32 18 16 31 17 15 8 19 25 39 6

Table 4—FEstimated Amount of Element in Wood as a Percent of Amount of
Element in Complete Tree

Species Elements
Al Mn Mo Ca P Mg Zn Cu Fe B N K

Red Spruce 1 32 33 24 10 27 45 63 23 12 26 21
Balsam Fir 0 16 11 12 — 28 26 69 2 16 13 24
Hemlock 1 23 13 19 12 19 23 59 11 8 17 23
White Pine 1 28 28 15 4 23 35 71 21 19 33 31
White Birch 57 27 24 18 40 40 43 45 23 12 26 23
Red Maple 16 30 14 20 22 48 60 66 27 22 32 51
Aspen 8 29 13 17 28 40 30 64 28 22 27 54
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9 13 led

10 1e7 148 1.9
11 2e1l 242 243
12 25 267 28
13 3e2 3.3
14 37 309
15 4e4 406

RED SPRUCE

MERCHANTABLFE BOLE

COPPER (GRAMS)

TOTAL HEIGHT

DeBeHe (FEET)
(INs) 40 50 60 70

(<] 2 3

7 3 «3 4

8 4 5 5

Qo 6 «7

10 7 .9 140
11 «9 10 1e2
12 10 1e2 le4d
13 15 1e7
14 17 240
15 19 Ze3

21

80

80



RED SPRUCE

COMPLETE TREE

DeBole

(INe) 40

7 o7

14

15

RED SPRUCE

MERCHANTABLE BOLE

DeBelie
{ INo) 40

8 e 2

BORON (GRAMS)

TOTAL HEIGHT

(FEET)
50 60 70
[3=]
8 8
10 tel
13 1e4
1e7 108 19
2el 2e2 263
265 207 Z2e8
362 3.3
3e7 369
46l 406

BORON (GRAMS)

TOTAL HEIGHT

(FEET)
50 60 70
o1
ol 0?2
02 o2
02 «3
23 A A
o4 o b o5
A o5 06
06 o7
o7 +8
o8 160

28

80

80



BALSAM FIR

COMPLETE TREE

NITROGEN (GRAMS)

TOTAL HEIGHT

DeBaHe (FEET)
(INe) 40 50 60 70

I3 213, 230,
7 301, 324, 345,
8 404, 436, 464,
9 567 603,
10 7160 762, 803
11 886, 942 993,
12 1075, 1143, 1204
13 1366 1439,
14 1610 1697,
15

BALSAM FIR

MERCHANTABLE BOLE

NITROGEN (GRAMS)

TOTAL HEIGHT

DeBeHe (FEET)

(INe) 40 50 60 70
6 34 42
7 47« 58e 69
8 61l 76 e S0
9 Q6 e 114,
10 119, 142 164
11 144. 172 199
12 172 205 238
13 2410 279
14 280 324
15

29



BALSAM FIR

COMPLETE TREE

DeBeMHo
CINe)

BALSAM FIR

40

214.

301e

405

MERCHANTABLE BOLE

DeBoetHa
(INa)

40

50

68.

9O.

CALCIUM

(GRAMS)

TOTAL HEIGHT

(FEET)
50 &0
230,
325 345,
437 4650
S68s 604
718 763
887. Q43
10760 1145
1368,
1613
CALCIUM (GRAMS)

TOTAL HEIGHT

(FEET)

50 &0
[¥-33
85e 101
111 133,
141 168
175 208+
212 252
252 301

354

411

30

70

804

994«

12060

1441

1699

70

242

293

349

411s

477

80

80



BALSAM FIR

COMPLETE TREE

DoeBaHoe
(INe?

10

1

13

14

BALSAM FIR

POTASSIUM (GRAMS)

TOTAL HEIGHT

(FEET)
40 50 60 70
96 . 104,
135 146 155,
182. 196, 209
255, 271
322 343 361 .
398 424 447 e
484 S14. S42e
615, 648
725 7640

MERCHANTABLE BOLE

DeBeke
(INe)

10

11

12

14

15

POTASSIUM (GRAMS)

TOTAL HEIGHT

(FEET)
40 50 &0 70
33, 41e
45 56 67
59 T4 88
93 111
115 138, 160
140 167 194
167 199 231
234 272
272 316

31

80

80



BALSAM FIR

COMPLETE TREE

DeBoetHe
(INs) 40

8 524

BALSAM FIR

MERCHANTABLE BOLE

DeBate
(INe) 40

8 18

MAGNESIUM (GRAMS)

TOTAL HEIGHT

(FEET)
50 60 70
30
42 45.
S57e 60
The 78e
S3e 99 104
115 122 129
139, 148 156
177 187
209 2200

MAGNESIUM (GRAMS)

TOTAL HEIGHT

(FEET)
50 60 70
12
17 20,
22 26
28 33.
35 41e 48
42 50 S8e
50 60 69
70 81
8le 4.

32

80

80



BALSAM FIR

COMPLETE TREE

PHOSPHORUS (GRAMS)

TOTAL HEIGHT

DeBoeHe (FEET)

(INe) 40 50 60 70
& 30 32
7 42 45 48
8 56 . 6Ele 65
9 79 84
10 100 106 112
11 124. 132 139.
12 150 160 168
13 191 201 o
14 225 237
15

BALSAM FIR

MERCHANTABLE BOLE

PHOSPHORUS (GRAMS)

TOTAL HEIGHT

DeBete (FEET)

{INs) 40 50 60 70
é 4o 40
7 Se G Te
8 Ge Be 10
9 10 12
10 13 1S 17
11 15. 18 21
12 18 22 25
13 25 30
14 30 34
15

33



BALSAM FIR

COMPLETE TREE

DeBeHe
( INe) 40

8 524

BALSAM FIR

MERCHANTABLE BOLF

DeBatHe
(INe} 40

8 11,

13

14

15

MANGANESE (GRAMS)

TOTAL HEIGHT

(FEET)
50 60 70
29
41 44
56 59
T2 T7e
Gle 97e 102
113 1200 127
137 146 154,
174 184
205 216

MANGANESE (GRAMS)

TOTAL HEIGHT

(FEET)
50 60 70
8
11 13
14 17
18 220
22 270 31.
27 32 38
32 39 45
45 53
53 61e

34

80

80



BALSAM FIR

COMPLETE TREE

DeBetda
(INe)

BALSAM FIR

MERCHANTABLE BOLE

DaBeHe
(INe)

IRON (GRAMS)

TOTAL MEIGHT

(FEET)
50 60 70
46l
58 642
729 8e4
10e2 1069
1269 13.7 1465
16.0 170 179
19e4 206 21e7
246 2509
2940 3066

IRON (GRAMS)

TOTAL HEIGHT

(FEET)
50 60 70
163
1.8 281
204 28
340 3.6
37 48 Sel
465 53 662
53 Eedh Te4
768 847
Be7 10,1

35

80

80



BALSAM FIR

COMPLETE TREE

DeBeHe
(INe) 40

BALSAM FIR

MERCHANTABLE BOLE

DeBoeHe
(1IN 40

10

11

ALUMINUM (GRAMS)

TOTAL HEIGHT

(FEET)

50 60
S5e0
Tel Te5
G5 1061
12e4 132
1546 166
193 206
235 250

298

352

ALUMINUM (GRAMS)

TOTAL HEIGHT

(FEET)
50 60
6
o8 10
1el 13
1e4 17
17 2e1
2el 245
245 360
35
40l

36

70

175

217

2643

31e4

3740

70

80

. 80



BALSAM FIR
COMPLETE TREE
MOLYBDENUM (GRAMS)

TOTAL HEIGHT

DeBoHe (FEET)

(INe) 40 50 60 70
() ol el
7 o2 e 2 2
8 3 e 3 «3
9 o4 o4
10 S «5 «5
11 06 & «6
12 7 o7 8
13 9 9
14 10 lel
15

BALSAM FIR
MERCHANTABLE BOLF
MOLYBDENUM (GRAMS)

TOTAL HEIGHT

DaBete (FEET)

(INe) a0 50 60 70
[S) 0 *0
7 e O el el
8 el ol el
o ol el
10 el ol ol
11 ol 02 02
12 o2 02 s 2
13 02 «2
14 2 e3
15

37

80

80



BALSAM FIR

COMPLETE TREE

DeBetio
(iNe )

11

12

13

BALLSAM FIR

MERCHANTABLE BOLE

DeBotte
(INe)

1

12

13

14

15

40

5

e 7

o9

ZINC (GRAMS)

TOTAL HEIGHT

(FEET)
a0

119

1400

ZINC (GRAMS)

TOTAL, HEIGHT

50

[y=)

29

38

(FEET)
60

70

1065

125

147

70

80

80



BALSAM FIR

COMPLETE TREE

COPPER (GRAMS)

TOTAL HEIGHT

DeBelle (FEET)

(INa) 40 50 &0 70
) °7 7
7 29 10 tol
a8 1.3 1a4 15
G 18 19
10 23 204 255
11 268 360 3ol
12 3e4 3e6 3:8
13 463 4655
14 Sel Beod
15

BALSAM FIR

MERCHANTABLE BOLE

COPPER (GRAMS)

TOTAL HEIGHT

DeBoke (FEET)

(INo) 40 50 60 70
& e 5 )
7 s 6 s 8 10
8 8 100 12
9 13 1o
10 1e6 260 2:3
1% 240 2e4h 28
12 Pet 268 3.3
13 363 309
14 39 45
15

39



BALSAM FIR

COMPLETE TREE

DoeBete
(INe)

&

13

14

18

BALSAM FIR

MERCHANTABLE BOLE

DeBeHe
{ INe)

12

13

14

40

o4

-]

8

40

el

02

2

BORON

TOTAL HEIGHT

50

5

o7

(FEET)
60

BORON (GRAMS)

TOTAL HEIGHT

50
ol
2
2
3
X
S

6

40

(FEET)
60

o2

3

X3

5

LX)

o7

8

«9

(GRAMS)

70

70

5

o7

8

=4

80

80



HEMLOCK

COMPLETE TREE

DeBeHe
(INe)

14

15

HEMLOCK

40

196,

276

371

483

MERCHANTABLE BOLE

DeBele
(INe)

13

14

15

40

32

44,

58

T4

NITROGEN

(GRAMS)

TOTAL HEIGHT

(FEET)
50 60
211
298,
40t e
S521e
658, 7000
813, 865,
987 1050
1179 12540
1390. 1479,
1621 17240
NITROGEN (GRAMS)

TOTAL HEIGHT

(FEET)
50 60
40s
55
72
9te

113, 135,
137 164
164 o 195
192, 229

223 266

257, 3066

41

70

70

80

80



HEML.OCK

COMPLETE

DeBote
CiNg 3

&

14

1%

HEMLOCK

TREE

CALCIUM (GRAMS)

TOTAL. HEIGHT

40 50
168 2136
2796 30Qe
3756 4040
487« 5256

664 e
821
996 e
1190
14030
16366

MERCHANTABILE 80LE

DeBete
(1IN

&

(FEET)Y
60

7060

87F3e

10596

12660

1492

17406

CALCIUM (GRAMS)

TOTAL HEIGHT

40 50
650 Bloe
859 1106
116, 1446
147 183
2268
275
327e
385
44T
S5ids

42

(FEET)
60

2706

3286

3900

4596

533e

6130

70

70

80

80



HEMLOCK

COMPLETE TREE

DeBoide
(INe)

HEMLOCK

MERCHANTABLE

DoBeHe
{IMe}

BOLE

40

260

346

43

POTASSTUM
TOTAL M

(FES
=0

4176

438

587

684 0

POTASSTUM

(GRAMS)
ELGHT

T
&0

2960

365

4436

5309

(GRAMS )

TOTAL HEIGHT

(FEET)
50 60
230
32
420
53
&S e 78
T9e 25s
95 e 113e
111 133
129, 1540
1486 177»

43

70

70

80

80



HEML.OCK
COMPLETE TREE
MAGNESIUM (GRAMS)

TOTAL HEIGHT

DeBoHe (FEET)
(INe) 40 50 60
& 25 27
7 35 38,
8 48 S51e
9 620 &7 e
10 84. 906
11 104. 11le
12 127« 135,
13 151 e 1610
14 1786 1906
15 208 2216
HEML.OCK

MERCHANTABLE BOLE

MAGNESITUM (GRAMS)

TOTAL HEIGHT

DeBoHe (FEET)

(INe) 40 50 &0
& &e Te
7 8e Se
8 106 12
9 13 16
10 19e 236
11 24 28e
12 28 33
13 33. 3%
i4 38 460
15 440 536

44



HEMLOCK

COMPLETE TREE

DeBeHe
(INe)

HEMLOCK

MERCHANTABLE BOLE

DeBeHe
(IN2 )

12

13

1a

15

40

38

53

Tle

936

126

16«

PHOSPHORUS (GRAMS)

TOTAL HEIGHT

50

416

57

77

100

1276

1560

190

227e

2680

312

(FEET)
60

135

166

202

2410

285

332

PHOSPHORUS (GRAMS)

TOTAL HEIGHT

50

9e

12

24e

29

35

41e

47 e

S54 e

45

(FEET)
60

29.

35,

41e

49

56.

65

70

70

80

80



HEMLOCK

COMPLETE TREE

MANGANESE (GRAMS)

TOTAL HEIGHT

DeBoHo (FEET)
(INe 40 50 60
6 29 32
7 41 45 e
a8 Sbe 606
9 72 78
10 99 e 105,
11 1226 130
12 148 1586
13 177 188,
14 2096 EZéQ
15 2436 259
HEMLLOCK

MERCHANTABLE BOLE

MANGANESE (GRAMS)

TOTAL HEIGHT

DeBakMse (FEET)

(INe) 40 50 60
[ 8e 10e
7 11e 1ae
8 15, iBe
2 1Ba 23e
10 28 B4
11 346 41e
12 416 49
13 A48« 57e
14 56 676
15 E46 T7e

46



HEMLOCK

COMPLETE TREE

BeBekMoe
{INe)

&

HEML.OCK

MERCHANTABLE BOLE

DeBote
(INs )

13

14

15

IRON (GRAMS)

TOTAL HEITGHT

1167

1405

1706

210

2448

2809

(FEET)

&0

TRON (GRAMS)

TOTAL HEIGHT

50

o6

« 8

47

(FEET)
60

70

70

80

80



HEML OCK

COMPLETE TREE

ALUMINUM (GRAMS)

TOTAL HEIGHT

DeBeHe (FEET)
(INs) 40 50 60
] 3.8 46l
7 Se & 58
8 Te3 79
9 965 1062
10 12.9 137
1t 1569 1760
12 194 2066
13 2341 2446
14 273 2940
15 31.8 33.8
HEML.OCK

MERCHANTABLEE BOLE

ALUMINUM (GRAMS)

TOTAL HEIGHT

DeBoHs (FEET)
(INe) 40 50 60
6 o6 o7
7 8 160
8 1ol 13
9 le4 167
10 2el 245
11 265 360
12 360 366
13 3.5 462
14 40l 409
15 407 566

48



HEML.OCK
COMPLETE TREE
MOL.YBDENUM (GRAMS)

TOTAL HEIGHT

DeBeHa (FEET)
(INe) 40 50 60
6 ol el
7 ol o1
8 02 .2
9 o2 .3
10 3 °3
1 I i
12 5 5
13 .6 .6
14 o7 07
15 o8 .8
HEML.OCK

MERCHANTABLE BOLE
MOLYBDENUM (GRAMS)

TOTAL HEIGHT

DeBoHa (FEET)

{INe) 40 50 60
& «0 [yl
7 [y ol
8 o1 ;1
9 el el
10 ol o1
13 el 2
12 o2 02
13 2 02
14 «2 3
15 .2 «3

49



HEML.OCK

COMPLETE

DoBotie
(INe?}

&

7

13

i2

13

%

HEMLOCK

MERCHANTABLE BOLE

DeB oo
(INe)

[2)

7

14

15

40

0l

2

e

ZIMC (GRAMS)

TOTAL HEIGHT

50

(3]

o7

(FEET)
60

ZINC (GRAMS)

TOTAL HEIGHT

50

2

0l

03

o4

5

[xs)

o7

o8

09

50

(FEETY
&0

56

o7

o8

80

80



HEMLOCK

COMPLETE TREE

COPRER (GRAMS)

TOTAL HEIGHT

DeBekMe (FEET)
(INe) 40 50 60
<] el o4
7 <5 6
8 o7 o7
o 9 10
10 12 1e3
11 1e5 1:6
12 1.8 200
13 202 23
14 206 208
18 300 362
HEML.OCK

MERCHANTABLE BOLE

COPPER (GRAMS)

TOTAL HEIGHT

DeBoeHe (FEET)

(INs) 40 S0 60
6 22 02
7 62 ¢ 3
8 e3 X
9 o & o5
10 6 o7
11 o7 2
12 [ 10
13 10 102
14 1e2 le4
15 14 1a6

51



HEMLOCK

COMPLETE TREE

DeBoMe
(INe)

HEML OCK

MERCHANTABL.E BOLE

DeBeto
(INe)

10

11

12

13

15

40

[Y5)

.G

40

ol

ol

2

2

BORON (GRAMS)

TOTAL HEIGHT

50

o7

9

(FEET)
60

BORON (GRAMS)

TOTAL HEIGHT

50

el

ol

o2

02

3

o4

X

[3e)

o6

07

52

(FEET)

60

o4

X

o5

Y]

7

o8

70

70

80

80



WHITE PINE

COMPLETE TREE

DeBehHe
(INe)

() 1

7 2

11

12

13

14

15

WHITE PINE

MERCHANTABLE BOLE

DeBoaHe
(INe)

10

11

13

14

15

40

460

06

40

43

58e

NITROGEN (GRAMS)

TOTAL HEIGHT

(FEET)
50 60 70
157
222, 236,
299. 318,
388, 413, 435,
490, 5224 S50
645, 679
7826 824
985,
1161,
1354,
NITROGEN (GRAMS)
TOTAL HEIGHT
(FEET)
50 60 70
53
72, 86
95, 113,
120 143 166
149, 177 2064
215, 249,
2564 297,
350
406
467

53

80

Tile

862

1030

1215

1416

80

284 e

338

398

462

531



WHITE PINE

COMPLETE TREE

DeBeHe
CINe)

7 1

10

11

12

13

15

WHITE PINE

MERCHANTABLE BOLE

DeBoaHe
(INs)

10

11

40

93

3le

40

41e

S6 e

CALCIUM (GRAMS)

TOTAL HEIGHT

50

100

141s

190

246

3120

(FEET)
60

150,

202

2620

331

410

497

CALCIUM (GRAMS)

TOTAL HEIGHT

50

S1e

6F e

91l

115

142

54

(FEET)
60

82

108,

137

170

206

245

70

276

349,

4326

524

6260

738

860

70

159,

1970

239

28G o

335

389.¢

447«

80

452

548 e

655

772

S00e

80

272

324

381

442

509



WHITE PINE

COMPLETE TREE

DeBoHe

(INe) 40

WHITE PINE

MERCHANTABLE BOLE

DeBoeHe
(INe)

10

11

12

13

15

55 e

78

40

22¢

30,

POTASSIUM (GRAMS)

TOTAL HEIGHT

(FEET)
50 60 70
60
84. 89
113 120,
1470 156 165 e
186 198 208
2440 257
2960 312
373
440,
513
POTASSIUM (GRAMS)
TOTAL HEIGHT
(FEET)
50 60 70
27e
37e 446
48 586
61le 736 B85
T6E e 9le 105
110s 128
131 152
179
208
239

55

80

269e

3270

3390

460

537

80

145

1736

203e

236

2720



WHITE PINE

COMPLETE TREE

DeBeHe
(INe)

10

11

WHITE PINE

MERCHANTABLE BOLE

DeBoeHe
(INe)

10
11
12
13
14

15

MAGNESIUM (GRAMS)

TOTAL HEIGHT

(FEET)

40 50 60
20, 2ie

28 30e 32

41 43,

S53e S56e

67 T1le

88

107

MAGNESIUM (GRAMS)

TOTAL HEIGHT

(FEET)

40 50 60
Teo Fe

10, 12 144

160 19

20 24

2Se 30.

36

43

56

70

59

7Se

93

112

134

158

185

70

284

34.

42

50

59

68

T8

80

7

118

141e

166

193

80

48 e

S7e

[y

77

89



WHITE PINE
COMPLETE TREE
PHOSPHORUS (GRAMS)

TOTAL HEIGHT

DeBeHe (FEET)Y

(INe) 40 50 60 70
6 1Se 160
7 21 23 24.
a8 31 33,
9 40 43 45
10 Sle S4e 57
11 67 70
12 81l 85
13 102
14 120
15 140

WHITE PINE

MERCHANTABLE BOLE

PHOSPHORUS (GRAMS)

TOTAL HEIGHT

DeBeHe (FEET)

(INe) 40 50 60 70
6 3. Ge
7 Se G Te
8 8e e
9 10e 11e 13
10 12 14 16
11 ) 17 20«
12 20 24,
13 28
14 32
15 37

57

80

Tas

8G9

107

126

147

80

23.

27

32

37

42



WHITE PINE

COMPLETE TREE

DeBeHe
( INe )

11

12

13

14

15

WHITE PINE

MERCHANTABLE BOLE

DeBaHe
{INe)

40

G

8e

40

-

3.

MANGANESE (GRAMS)

TOTAL HEIGHT

50

6e

e

12.

16

20

(FEET)
60

10,

13.

176

21,

266

32

MANGANESE (GRAMS)

TOTAL HEIGHT

50

3

58

(FEET)
60

70

18

22

27.

33.

40 ¢

476

55.

70

20e

244

276

80

29e

35

42.

49 e

576

80

16

200

23

27

31



WHITE PINE

COMPLETE TREE

DeBaHoe
(INe)

11

12

14

15

WHITE PINE

MERCHANTABLE BOLE

DeBekle
(INe)

10

11

12

IRON (GRAMS)

TOTAL HEIGHT

(FEET)

40 50 60
267 249

38 4ol bt

Se6 S5e9

Te2 Te7

Fel Qe7

1240

1445

IRON (GRAMS)

TOTAL HEIGHT

(FEET)
40 50 60
g 1ol

1e2 15 1.8
20 2048

25 3.0

3e1 367

405

Se4

59

70

102

1206

1503

183

2106

25+2

70

80

1302

160

192

2206

263

80



WHITE PINE

COMPLETE TREE

ALUMINUM (GRAMS)

TOTAL HEIGHT

DeBeHe (FEET)

(INe) 40 50 60 70 80
6 340 32
7 42 405 448
8 Gel &e5S
9 79 84 8¢9
10 1060 10e6 112
11 131 139 1445
12 1640 168 176
13 2001 2140
14 237 2448
15 2746 289

WHITE PINE

MERCHANTABLE BOLE

ALUMINUM (GRAMS)

TOTAL HEIGHT

DeBeHe (FEET)
{INe) 40 50 60 70 80

6 l1el 1e4
7 15 18 202
8 2e4 29
9 3el 3e7 42
10 3.8 445 Se3
11 55 6e4 73
12 645 7e6 Beb
13 ’ 8e9 1042
14 i0e4 118
15 1149 13e6

60



WHITE PINE

COMPLETE TREE

DeBoetle
(INe) 40

WHITE PINE

MERCHANTABLE BOLE

DeBeloe
(iINe} 40

10

12

13

14

15

MOLYBDENUM (GRAMS)

TOTAL HEIGHT

S50

el

ol

ol

02

e 2

(FEET)
60

el

a2

2

3

o &

MOLYBDENUM (GRAMS)

TOTAL HEIGHT

50

0

O

ol

o1

61

(FEET)
60

o1

ol

el

ol

ol

o2

70

2

e 2

3

Y

o4

[3-]

e6

70

el

ol

02

02

o2

o3

o3

a0

e3

o d

[3=}

13

s &

80

02

s 2

«2

3

03



WHITE PINE

COMPLETE TREE

ZINC (GRAMS)

TOTAL HEIGHT

DeBeHe (FEET)

CINe) 40 50 60 70 80
6 18 19
7 25 2.7 2.8
8 3.6 3.8
9 4.7 540 5.2
10 5.9 63 6e6
11 7.8 8e2 Be6
12 9.4 949 1044
13 119 1244
14 1440 1446
15 163 1761

WHITE PINE

MERCHANTABLE BOLE

ZINC (GRAMS)

TOTAL HEIGHT

DeBeHe (FEET)
(INe) 40 30 60 70 80

6 9 1el
7 l1e2 15 18
8 20 2e¢4
9 246 3e1 346
10 3e2 38 44
11 406 53 Eel
12 S5e¢5 6e4d Te3
13 Te5 8e5
14 8e7 969
15 100 11e4

62



WHITE PINE

COMPLETE TREE

DeBokHe
(INe) 40

7 6

12

13

14

15

WHITE PINE

MERCHANTABLE BOLE

DeBele
{INe) 40

11

12

13

14

15

COPPER (GRAMS)

TOTAL HEIGHT

50

5

a7

(FEET)
60

COPPER (GRAMS)

TOTAL HEIGHT

50
3
o4
5
o7

«8

63

(FEET)
60

5
.6
8

10

70

70

80

80



WHITE PINE

COMPLETE TREE

DeBoHe
{(INe)

10

11

12

i3

14

15

WHITE PINE

MERCHANTABLE BOLE

DoeBelte
{I1Ne)

13

14

15

40

3

o4

40

ol

02

BORON (GRAMS)

TOTAL HEIGHT

50
3
(3]
o6

«8

BORON (GRAMS)

TOTAL HEIGHT

50
2
2
3
° &

(3]

64

(FEET)
&0

5

°7

(FEET)
60

23

3

4

(3]

o7

o8

70

70

5

06

8

« G

80

80



RED MAPLE

COMPLETE TREE

DoeBeHe
{iNe)

& 2

7 3

10

i1

12

13

14

15

RED MAPLE

MERCHANTABLE BOLE

DeBeoHe
(INs )}

10

11

13

14

15

40

19

08

40

65

1=

NITROGEN (GRAMS)

TOTAL HEIGHT

50

236

332

48T

S81e

(FEET)
60

353,

4760

6186

781

265,

1171

14008

1650

1924,

NITROGEN (GRAMS)

TOTAL HEIGHT

50

81
111.
145,

184.

65

(FEET)
60

132

173

2200

2726

330.

393,

462

53Te

6176

70

6510

B823¢

1017e

1234¢

1475

1739

2027 e

70

255

316

383

456 e

5360

623

7160

80

80



RED MAPLE
COMPLETE TREE
CALCIUM (GRAMS)

TOTAL HEIGHT

DeBete (FEET)
(INe) a0 50 60 70

6 328, 354.
7 462 498, 530
a8 671 T13e
9 871 927e 977
10 1172 1234,
11 1448, 1526+
12 1757 1852,
13 2100 2212
14 24760 2608+
15 2886 3041,

RED MAPLE

MERCHANTABLE BOLE

CALCIUM (GRAMS)

TOTAL HEIGHT

DoeBeHe (FEET)

(INe) 40 50 60 70
6 116 145
7 159, 197 235
8 259 308
9 328 391, 454 ¢
10 484 S62.
11 587 681
12 700 812
13 823, 955
14 956 1110,
15 1099 1276

66

80

80



RED MAPLE

COMPLETE TREE

POTASSIUM (GRAMS)

TOTAL HEIGHT

DeBeHe (FEET)
(INe) 40 50 60 70

(2] 144, 155
7 202 2180 232
8 294 312
9 382 406 428
10 5136 S41e
11 634 6680
12 770 811
13 919 96T e
14 1084. 11420
15 1264 1332

RED MAPLE

MERCHANTABLE BOLE

POTASSIUM (GRAMS)

TOTAL HEIGHT

DeBoHe (FEET)

(INe) 40 50 60 70
& a2 524
7 57 71e 85
8 93, 111
) 118 141 163,
10 1780 202
11 211, 245
12 252, 292
13 296, 344,
14 344, 399,
15 395, 459,

67

80

80



RED MAPLE

COMPLETE TREE

DeBoHs
(iNe)

10

11

12

RED MAPLE

MERCHANTABLE BOLE

DeBoeHe
{ INe)

10

12

13

14

15

40

260

36

40

1le

MAGNESIUM (GRAMS)

TOTAL HEIGHT

(FEET)

50 60 70

28+

39 410

520 56

68e T2 76
Al 96
1136 119,
137 145,
1640 173
193, 2040
225 237

MAGNESIUM (GRAMS)

TOTAL HEIGHT

(FEET)

50 60 70

10.

13. 16

18e 216

22e 27 31le
33e 38
40e 47
480 55
560 65
65 T6e
750 87e

68

80

80



RED MAPLE

COMPLETE TREE

PHOSPHORUS (GRAMS)

TOTAL HEIGHT

DeBoto (FEET)
(INe) 40 S0 60 70

) 32 35
7 46 49 S52e
8 &6 Tle
9 860 92 97e
10 1160 1220
11 143 151
i2 174 1836
13 208 219
14 245e 2580
15 2860 301

RED MAPLE

MERCHANTABLE BOLE

PHOSPHORUS (GRAMS)

TOTAL HEIGHT

DeBeHoe (FEET)

(INe) 40 50 60 70
6 Se Te
7 Te Do 11e
8 12 14,
9 15 18e 21e
10 220 25
11 2Te 31l
12 320 37
13 37e 43.
14 43 S0
15 50 58e

69

80

80



RED MAPLE
COMPLETE TREE
MANGANESE (GRAMS)

TOTAL HEIGHT

DeBelo (FEET)
(INe) 40 50 60 70

6 20, 22
7 28 30 32
8 41 43
9 53 570 606
10 Tle TS50
11 88e 93
12 107, 113e
13 128 135
14 151 159,
15 1760 185

RED MAPLE

MERCHANTABLE BOLE
MAMNGAMNESE (GRAMS)

TOTAL HMEIGHT

DeBaldse (FEET)

{INo) 40 80 60 70
6 7o S
7 10 120 15
8 160 19
9 21e 25, 29
10 31 35
11 37 43
12 4. S1le
13 52 60
14 60 70
15 690 80

70



RED MAPLE

COMPLETE TREE

IRON (GRAMS)

TOTAL HEIGHT

DaBeHe (FEET)
(INe) 40 50 60 70

& 35 3e8
7 409 S5e3 506
8 Tel Teb
S 93 99 1004
10 125 1361l
11 1Se4 1602
12 18e7 197
13 224 23056
14 26e4 278
15 3067 3204

RED MAPLE

MERCHANTABLE BOLE

IRON (GRAMS)

TOTAL HEIGHT

DeBeHe (FEET)

(INe) 40 50 '60 70
6 8 10
7 1ol 14 17
8 18 2e2
4 203 208 362
i0 364 400
11 4 2.8
12 409 Se7
13 SeB 607
14 6o7 7«8
18 To7 G0

71



RED MAPLE

COMPLETE TREE

DeBeHe
(INe)

14

15

RED MAPLE

MERCHANTABLE BOLE

DeBeHe
{INs)

10

11

12

13

14

15

40

9

13

40

o2

o3

ALUMINUM

TOTAL HEIGHT

(FEET)
60

ALUMINUM (GRAMS)

TOTAL HEIGHT

50

02

83

X3

(31

72

(FEET)
60

X

o5

o6

o8

10

(GRAMS)

70

70

80

80



RED MAPLE

COMPLETE TREE

DeBeoHe
(INe}

11

12

13

14

RED MAPLE

MERCHANTABLE BOLE

DeBoHe
{INo)

10

i2

13

14

40

02

2

40

o1

MOL YBOENUM (GRAMS)

TOTAL HEIGHT

50

02

«3

o3

s 4

(FEET)
60

e3

ol

3=}

e &

«7

MOLYBDENUM (GRAMS)

TOTAL HEIGHT

50

ol

ol

01

o2

73

(FEET)
60

02

©2

03

«3

04

5

5

70

05

6

8

70

02

o3

«3

b

3]

[3=]

6

80

80



RED MAPLE

COMPLETE TREE

DeBeHoe
{INe)

10

11

12

RED MAPLE

MERCHANTABLE BOLE

DoeBoeHe
(INe)

10

11

12

13

14

15

40

263

ZINC (GRAMS)

TOTAL HEIGHT

(FEET)
60

10e4

131

162

197

2385

277

3243

ZINC (GRAMS)

TOTAL HEIGHT

T4

(FEET)
60

10.3

1261

1441

1642

70

10.9

138

1761

2047

248

292

3401

70

10e1

1260

14,1

1644

80

80



RED MAPLE

COMPLETE TREE

DeBolie
(INa)

RED MAPLE

MERCHANTABLE BOLE

DeBokHe
(INe)

10

11

12

13

14

1S

40

&

9

40

[3<]

04

COPPER

(GRAMS)

TOTAL HEIGHT

(FEET)
50 60
«7
10 140
13 1e4
17 18
202
28
3e4
400
407
565
COPPER (GRAMS)

TOTAL HEIGHT

(FEET)
50 60

3

131 o6

6 o7

8 9
1e2
1.4
17
200
2e¢3
2¢6

75

70 80

70 80



RED MAPLE

COMPLETE TREE

DeBoeHs
(INe)

11
i2

13

RED MAPLE

MERCHANTABLE BOLE

DeBeHe
(INe)

13
14

15

40

(3]

07

40

02

02

BORON (GRAMS)

TOTAL HEIGHT

(FEET)

50 60

LY )

o8 o8

10 leotl

l1e4 1¢5

BORON (GRAMS)

TOTAL HEIGHT

(FEET)
50 60

o2

s 3 3

e3 o4

o4 [3=]
o6
8
9
1ol
1e2
led

76

70

70

(-]

e 7

09

80

80



ASPEN

COMPLETE TREE

NITROGEN (GRAMS)

TOTAL HEIGHT

DeBoHo (FEET)
(INe) 40 50 60 70 80

6 241 256
7 339 361
8 456« 485,
9 593 630 664,
10 7970 840
11 985 1038
12
13
14
18

ASPEN

MERCHANTABLE BOLE

NITROGEN (GRAMS)

TOTAL HEIGHT

DoBeHe (FEET)
(INe) 40 S0 60 70 80

6 78+ 92
7 1060 1266
8 139 165,
9 176 2100 2446
10 2608 301
11 315 365
12
13
14
18

77



ASPEN

COMPLETE TREE

DeBeHe
(INe)

11

12

13

14

ASPEN

CALCIUM (GRAMS)

TOTAL HEIGHT

(FEET)
40 50 60 70
384. 408,
S40. 5756
727 7746
945, 1005 1059,
12710 1339
1570e¢ 1655.

MERCHANTABLE BOLE

DeBels
{INe)

12

13

14

15

CALCIUM (GRAMS)

TOTAL HEIGHT

(FEET)
40 50 60 70
178 2136
244 291
319 381,
405 4830 S561e
598 694
7250 841

78

80

80



ASPEN

COMPLETE TREE

DoeBeHe
(INe) 40

11

12

13

15

ASPEN

MERCHANTABLE BOLE

DeBeHe
(INo) 40

10

11

i2

14

15

POTASSIUM (GRAMS)

TOTAL HEIGHT

(FEET)

50 60 70 80
138, 147
194. 207e
261 278e
3400 361e 381

4578 481 e

5650 595

POTASSIUM (GRAMS)

TOTAL HEIGHT

(FEET)

50 60 70 80
TTe 91,
104 125
137 163
1740 207 2400

2560 297e

311 361 .

79



ASPEN

COMPLETE TREE

DeBeHe
(INe)

10

11

12

13

14

15

ASPEN

MERCHANT ABLE BOLE

DeBeoHe
{(INe}

10

11

12

13

14

15

MAGNESIUM (GRAMS)

TOTAL HEIGHT

(FEET)
40 50 60 70 80

420 45
60 64e
8le 86e
105 111, 117

141 148

174, 1836

MAGNESIUM (GRAMS)

TOTAL HEIGHT

(FEET)
40 50 60 70 80

19 236
26 3le
34. 40e
43e Sle 59

63 730

77 8%

80



ASPEN

COMPLETE TREE

DeBoHoe
(INe) 40

10

il

ASPEN

MERCHANTABLE BOLE

DoeBote
(INe? 40

10

11

12

13

14

TOTAL HEIGHT

TOTAL HEIGHT

50

Te

10s

13

17e

81

PHOSPHORUS (GRAMS)

(FEET)
50 60
240 26,
34 36
46 49
600 630

80
99,
PHOSPHORUS

(FEET)
60

Fe

12

16

20e

25

30

(GRAMS)

70

670

B4

104

70

240

29.

35e

80

80



ASPEN

COMPLETE TREE

DoeBeHe
(INe)

ASPEN

MERCHANTABLE BOILE

DefBaHe
(INe)

6

11

12

13

40

40

MANGANESE (GRAMS)

TOTAL HEIGHT

30

Ge

(FEET)

60

T

Se

12

16

20.

25

MANGANESE (GRAMS)

TOTAL HEIGHT

50

26

82

(FEET)
60

3e

b

Se

e

Be

G

70

21

27

70

80

80



ASPEN

COMPLETE TREE

DoeBeke
(INe)

ASPEN

MERCHANTABLE BOLE

DeBeHe
(INe)

10

11

12

13

14

15

IRON (GRAMS)

TOTAL HEIGHT

(FEET)
40 50 60 70

363 365

405 409

602 606

80 85 90
10.8 i1e4
13.4 1461

IRON (GRAMS)

TOTAL HEIGHT

(FEET)
40 50 60 70
10 102
1e4 107
19 262
2e4 248 363
345 460
402 409

83

80

80



ASPEN

COMPLETE TREE

ALUMINUM (GRAMS)

TOTAL HEIGHT

DeBeHe (FEET)
(INe) 40 50 60 70

) 4 o8
7 leO lel
8 1ed 15
9 18 19 240
10 2e4 245
11 30 3el
12
13
14
15

ASPEN

MERCHANTABLE BOLE

ALUMINUM (GRAMS)

TOTAL HEIGHT

DeBeHoe (FEET)
(INe) 40 50 60 70

6 2 2

7 «3 «3

8 «3 o4

9 .4 5 o6
io LY o7
11 8 [y
12

13

14

15

84



ASPEN

COMPLETE TREE

MOLYBDENUM (GRAMS)

TOTAL HEIGHT

DeBoke
(INa ) 40 50

6 02

7 3

8 o4

9 05

13

14

i5

ASPEN

MERCHANTABLE BOLE

(FEET)
60 70
o2
«3
s
o5 (=3
o7 o7
8 9

MOLYBDENUM (GRAMS)

TOTAL HEIGHT

DeBeHe
(1Ne) 40 50

6 .1
7 ot
8 o
9 o2
10
11
12
13
14
15

85

(FEET)
&0 70

ol

0l

02

o2 o3
3 03
3 o4

80

80



ASPEN

COMPLETE TREE

ZINC (GRAMS)

TOTAL HEIGHT

DoBeHe (FEET)
(INs) 40 50 60 70

6 366 38
7 Sel Sed
8 68 73
9 8eF Fed 1060
10 119 1266
i1 14.8 1566
12
13
14
15

ASPEN

MERCHANTABLE BOLE
ZINC (GRAMS)

TOTAL HEIGHT

DeBeHo (FEET)

CINo) 40 50 60 70
& 1e7 260
7 2.3 248
8 3.0 3.6
9 3.8 4e6 Se3
10 547 666
11 669 8e0
12
13
14
15

86

80

80



ASPEN

COMPLETE TREE

DeBeHe
(INe)

10

11

12

13

15

ASPEN

MERCHANTABLE BOLE

DeBeHe
(INe)

10

11

12

13

14

15

COPPER

TOTAL HEIGHT

40 50

7

9

(FEET)
60

7

COPPER (GRAMS)

TOTAL HEIGHT

40 50

o3

[35)

6

8

87

(FEET)
60

e4

5

o7

°9

(GRAMS)

70

70

80

80



ASPEN

COMPLETE TREE

BORON (GRAMS)

TOTAL HEIGHT

DeBele (FEET)
(INe) 40 50 60 70

& 06 06
7 8 9
8 1ol 1.2
9 1e4 1e5S 1e6
10 19 260
11 2¢4 2e¢5
12
i3
14
15

ASPEN

MERCHANTABLE BOLE

BORON (GRAMS)

TOTAL HEIGHT

DeBoHe (FEET)

(INe) 40 50 60 70
6 02 3
7 3 o4
8 o4 [3=]
9 o5 06 e 7
10 o7 s 8
11 9 100
12
13
14
15

88
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Misc. Pub. 651. How Maine sawmills market their lumber. Gregory Baker.
1961

Bulletin 601, Forest plantations in Maine. Robert I. Ashman. 1962
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of red spruce trees in partially cut stands in eastern Maine. A. Temple
Bowen. 1964
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