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BARK VOLUME TABLES OF KAIL (PINUS WALLICHIANA, A.B. JACKSON)
by
R.W. Hussain and M. Afzal Cheema*
The bark of a tree is the portion between the inner living phloem and outer compresséd
cellular structure which has lost its activity as conductive tissue. Use of tree bark for dif-

ferent purposes has been enumerated by Hussain and Cheema(l).

274 trees were used in this study. Locality-wise distribution of the trees with
diameter and height range is given below:

Locality Diameter range Height range Number of
inches (cms) feet (metres) trees
Murree 5—26 (13—66) 36—108 (11.0—32.2) 87
Galies 423 (10—58) 22—110(6.7—33.5) 62
Swat 5—18 (13—46) 48—92 (14.6—28.0) 30
Indus Kohistan 5—31 (13—79) 25—132 (7.6—40.3) 95
Total: 274

Bark volume of individual trees was calculated on the lines described by Hussain
and Cheema(1) for chir pine. The mathematical models used for estimation of height and
volume were the same as for chir pine.

The regression equations derived from the models for pooled data are given below
alongwith correlation coefficient (r) and standard error of estimate (SE).

Height equations:

1. Log, H=0.625781+1.568279 Log,,D—0.409909 (Log,,D)*
r = 0.8866, SE = 9.86

2. D¥H = 0.008965+0.119802 D--0.004684 D*
r = 0.9725, S = 9.9

*The authors and Forest Mensuration Officer and Assistant Biometrician respectively at the Pakistan
Forest Institute, Peshawar.
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Volume equations
I. V. = 0.460282 — 0.0137194-0.028049 D2

r = 09287, SE = 2.10

D2H

2. V. = —1.738800+40.300632 D--0.016288 100
3., 5.198977+0.023689 =i
NS = 8, +0.0: o

£o= 0930, SE = 2,17

Height equation 2 was selected being more accurate in estimates. Similarly volume
equation 2 was selected for estimation of volume as it yielded better estimates.

The selected equations were converted to metric system of measurements and are
given below:— 3

H = D3 (0.189759-+0.998350 D+-0.015367 D?)
2
V = —0.049237-4-0.003352 D--0.000235 100

Where

H = Total height in metres
D = Diameter breast height in centimetres

V = Volume in cubic metres

Bark volume tables were prepared, using the selected equations, for different dia-
meter classes and height intervals both in British and metric units of measurements. These
are given in Table 1 and 2. Bark volumes for different diameter classes appear in Table 3
and 4 in British and metric system of measurements respectively.

The original data were categorised in one inch (2.5 cm) diameter classes and average
bark volume and height for each class was calculated. The bark volume and height
estimated from the regression equations were then compared with the average measured
values as shown in Figures 1 and 2.

The figures show that regression equations are close enough to the measured values.
However prediction beyond 30 inch (76 cm) diameter class is not reliable enough using
regression equations.
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Bark percent for each diameter class was worked out using the following relation:

Bark volume for particular dbh X 100
Bark percent for a particular dbh =

Total volume for that dbh

Table 5 gives bark percent for different dbh classes. This table shows that average
bark volume of kail from 10 inch (25 cm) to 30 inch (76 cm) dbh classes is approximately
12 percent of total volume.
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Table 1 (Continued)

ettt a it e e s e s

dbh*
(inch)

85

3.4
3.86
4.51
5.18
5.89
6.62

8.16

8.97

9.81
10.7
11.6
125

14.4
15.4
16.5

90

3.98
4.65
5.34
6.07
6.82

8.42
9.27
10.1
11.0
2.0
12.9
13.9
14.4
16.0
17.1
18.2
19.3

9%

20.0
21.2
22.5

4.92
5.66
6.44
7.24
8.08
8.95
9.85
10.8
11.8
12.8
13.8
14.9
16.0
17.1

19.5
20.7
21.9
23.2
24.6

*diameter breast height over bark
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* Volume (cubic fet)
5.98
6.80  6.99
7.66  7.87  8.07
8.5 879 9.02
9.48  9.74  10.0
10.4 10.7 110
1.4 1.8 121
125, 128 13:2
135 13.9 143
147 151, ;15.5
15.8  16.3  16.7
1.0 17.5  18.0
8.2 18.7  19.3
9.4 20.0 20.6
20.7 214 22,0
2.0 2.7 2.4
234 4.1 249
4.8 25.6  26.4
262 2141 219
2.7 8.6 295
2.2 30.1 3.1
0.7 3.7 329
2.2 B4 M4
33.9 350 361
5.6 3.7 319
3.2 3.5 399
39.0 41.6

Height (fec)
Tos 10 15 10 125 1300 135 M40 145 150

Bark volume of Kail (Pinus waliichiana) in British units,

11.3
12.4
13.6

15.9
17.2
18.5
19.8
21.2
22.6
24.1
25.6

. 24.6

26.2
27.8
29.5

33.0
34.8
36.7
38.6
40.6
42.6
4.7
46.8

33.9
35.8
3.1
9.7
41.7

45.9
48.1

October, 1980

36.7
8.7
40.7
42.8
45.0

49.4
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T —
(ecm) 4.5
14 — - 9.001 0.002
16 0.007 0.008 0.009 0.010
18 0.014 0.016° 0.017 0.018
20 0.022 0.023 0.025 0.026
2 0.030 0.031 0.033 0035
24 0.043
26 0.052
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68

Bark volume of Kail (Pinus wallictiana) in Mefric units

0.002
0.011
0.019
0.028
0.036
0.045
0.055
0.064

05 120

0.003
0.012
0.020
0.029
0.038
0.047
0.057
0.067
0.077

Table 2

3.5

Volume (cubic metres)

0.012
0.021
0.030
0.040
0.049
0.059
0.069
0.080
0.090

0.022
0.032
0.042
0.051
0.062
0.072
0.083
0.094
0.105
0.117
0.129

H.cfi.gﬁtr(nrucrtres)

0.024
0.033
0.043
0.053
0.064
0.075
0.086
0.098
0.109
0.122
0.134
0.147
0.160
0.173

0.035
0.045
0.056
0.066
0.078
0.089
0.101
0.114
0.126
0.139
0.152
0.166
0.180
0.194

0.036
0.047
0.058
0.069
0.080
0.093
0.105
0.118
0.131
0.144
0.158
0.172
0.187
0.202
0.217
0.233

0.048
0.060
p.07!
0.083
0.096
0.108
0.122
0.135
0.149
0. 164
0.179
0.1%
0.209
0.225
0.242
0.258
0.276

+ 0.293

0.301
0.329
0.348

0.062
0.074
0.086
0.099
0:112
0.126
0.140
0.154
0.169
0.185
0.201
0.217
0.233
0.250
0.268
0.286
0.304
0.323
0.342
0.362
0.382

October, 1980

0.076
0.089
0.102
0.116
0.130
0.144
0.159
0.175
0.191
0.207
0.224
0.242
0.259
0.277
0.296
0.315
0.335
0.355
0.375
0.396
0.418

150 165 180 195 2.0 2.5 240 255

0.092
0.105
0.119
0.134
0.149
0.165
0.181
0.197
0.214
0.232
0.250
0.268
0.287
0.306
0.326
0.347
0.367
0.389
0.411
0.433
0.456

*&iameter breast height over bark
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Table 3

Bark volume of Kail (Pinus wallichiana) in British units

dbh Estimated height Volume
(inch) (feet) (cft)
6.0 40.2 0.301
7.0 45.5 0.729
8.0 50.5 1.19
9.0 55.2 1.70
10.0 59.7 2.24
1.0 63.9 2.83
12.0 67.9 3.46
13.0 4.7 4.14
14.0 75.3 4,87
150 78.7 5.65
16.0 81.9 6.49
17.0 85.0 T.37
18.0 88.0 8.32
19.0 90.8 9.31
20.0 93.5 10.4
21.0 96.1 11.5
22.0 98.1 12.6
23.0 100.9 13.9
24.0 103.2 15.2
25.0 105.4 16.5
26.0 107.5 17.9
27.0 109.5 19.4
28.0 111.4 20.9
29.4 113.3 22.5
30.0 115.1 24.2
31.0 116.8 25.9
32.0 118.5 27.6
33.0 120.2 29.5
34.0 121.7 31.4
35.0 123.2 33.4
35.0 124.7 35.4
37.0 126.1 37.5
38.0 127.5 39.7
39.0 128.9 41.9
40.0 130.3 4.2
Drived from:
P4
g S et W :
0.008965+0.119802 D +0.004684 D?
2
V = 1.738800 0.300632 D--0.016288 100
Multiple correlation coefficient for height equation = 0.9725
Standard error in original units for height = 9,92 feet
Multiple correlation coefficient tor volume equation = 0.9301
Standard error in original units for volume = 2.08 cft.
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Table 4

Bark volume of Kail (Pinus wallichiana) in Metric units.

dbh Estimated height Volume
(cm) (metres) (Cubic metres)
12.0 10.01 0.001
12.0 10.01 0.001
14.0 11.41 0.003
16.0 12.74 0.012
18.0 14 00 0.022
20.0 15.21 0.032
22.0 16.36 0.043
24.0 17.45 0.055
26.0 18.50 0.067
28.0 19.51 0.081
30.0 20.47 0.095
32.0 21.39 0.109
34.0 22.27 0.125
36.0 23.12 0.142
38.0 23.94 0.159
40.0 24.73 0.178
42.0 25.48 0.197
44.0 26.21 0.217
46.0 26.91 0.239
48.0 27.59 0.261
50.0 28.24 0 284
52.0 28.87 0.309
54.0 29.48 0.334
56.0 30.07 0.360
58.0 30.64 0.387
60.0 31.19 0.416
62.0 31.73 0.445
64.0 32.25 0.476
66.0 32.75 0.507
68.0 33.23 0.540
70.0 33.71 0.574
72.0 34.17 0.608
74.0 34.61 0.644
76.0 35.04 0.681
78.0 35.46 0-719
80.0 35.87 0.758
82.0 36.27 0.799
84.0 36.66 0.840
86.0 37.04 0.883
88.0 37.40 0.926
90.0 37.76 0.971
92.0 38.11 1.02
94.0 38.45 1.07
96.0 38.79 1.11
98.0 39.11 1.16
10g.0 39.42 1.21
Derived from:
D2
H =
0.189759-0.998350 D +0.015367 D?
D2H
V = 0.04923740.003352D-+0.000235 ~100
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Table 5

Kail bark as percentage of stem volume

dbh No. of trees Actual total ~ Estimated Bark Bark
(inch) volume (cft) volume (cft) %)

6 11 4.40 0.301 7
7 17 - 6.42 0.729 . 11
8 23 8.63 1.19 14
9 24 12.65 1.70 13
10 25 16.22 2.24 14
11 14 22.73 2.83 12
12 21 26.57 3.46 13
13 24 31.36 4.14 13
14 12 38.03 4.87 13
15 16 45.10 5.65 13
16 11 53.43 6.49 12
17 10 57.54 7.37 13
18 8 57.33 8.32 15
19 5 82.18 9.31 11
20 8 89.70 10.4 12
21 6 113.68 11.5 10
22 4 116.90 12.6 11
23 6 118.81 13.9 12
24 5 131.22 15.2 12
25 3 149.13 16.5 11
26 4 163.41 17.9 11
27 1 160.04 19.4 12
28 1 247.02 20.9 8
29 2 207.63 22.5 11
30 1 195.49 24.2 12
31 1 215.93 25.9 12
34 1 353.08 31.4 9
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