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Introduction

Hourse chestnut (Aesculus indica) is a useful broad-leaved tree which grows naturally
as an individual or as an associate of other broad leaved species in high hill coniferous forests
of N.W.F.P., Punjab and Azad Kashmir. Its wood is pale pink, soft and used for light construc-
tional work, packing cases water troughs and furniture, The tree grows to a large size specially
under favourable conditions. It is a moderate light demander and has good coppicing power.

Data for the species were available from Galies forests of N.W.F.P. and Azad Kashmir.
However, initial scrutiny of data showed significant difference between volume contents for
both the regions especially timber volume. This necessitated construction of separate volume
tables of the species for both the regions.

Basic Data

Data on 243 trees ranging from 8 inches (20 cms) to 60 inches (152 cms) dbh classes
from Jhelum Valley Muzaffarabad, Keran and Sharda Forest Divisions of Azad Kashmir were
collected by the field staff of Forest Research Division of Azad Kashmir.

2

H e ‘
100 for initial scrutiny of data. 20

A graph was drawn between timber volume and
trees were rejected showing abnormal volume. Consequently data from 223 trees were used for
preparation of these volume tables.

Method and Procedure

Data were collected by felling the trees. Each felled tree was divided into logs of suitable
lengths upto minimum 8 inches (20 c¢ms) dbh at thin end both for stem and branches. Dia-
meters at both the ends of different logs of a tree were measured. Timber volumes of these
logs were -calculated using Samlian formula and were summed to get timber volume (o.b.)
for each tree. The estimates of heights and volume (timber) against dbh classes were obtained
using regression technique.

* The authors are Forest Mensuration Officer, P.F.l., Divisional Forest Officer (Research), Azad Kashmir
and Director, Forestry Research Division, P.F.l., respectively.
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Following mathematical models were used for these estimations:—
(i) Models for total height:—

H=a+blog D

H = a+b D+ ¢D?
(ii) Models for timber (0.b.) volume:—

D*H

V=a+bh 100

D’H
100

V =atblog

where,

H stands for total height in feet.

D stands for diameter at breast height in inches.
V stands for total timber (o.b.) volume in cft.

log stands for common logarithms to the base 10.

The regression equations developed from the above models are given in Appendix I
alongwith their measures of precision.

Height Estimation

Regression equations for height estimations are presented in Appendix I at serial No. 1
and 2. The measures of precision for both equations are not so strong due to much variation in
heights of trees of same size. Estimates of heights were obtained using both equations 1 and 2
to compare them with actual average volues against different dbh classes. It was found that the
estimates from equation 2 were more nearer to actual values upto 19 inch dbh class than the
estimates of equation 1 and after 19 dbh class, estimates from height equation 1 were better
as compared to equation 2, Therefore estimates of heights were obtained upto 19 inch dbh
class using equation 2 and thereafter equation 1 of Appendix L. i.e.

(i) H=24.3875 + 3.6280 D—0.0451 D? (upto 19 inch dbh class).
(ii) H=-—0.4759 +60.4674 log D (greater than 19 inch dbh class).

Smallwood Estimation

Variation of smallwood volume due to locality is not usually much against same dbh and
height classes. Since.smallwood volume data were not collected from the field, the standard
volume table of the species for N.W.F.P. (5) was used for estimation of smallwood volumes for
different dbh classes. These estimates are given in Appendix II.
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Total Volume Estimation

Timber volume and small wood volume against different dbh classes were added to get
the total volume for the same dbh classes.

Conversion to Metric Units

Equations used in the preparation of volume tables in the British units were converted
to metric units. Volume tables in metric units were prepared using diameter breast height
in centimeters and height in meters. The converted equations in metric units are:—

() H=17.433311 +0.435357 D—0.002129 D?
(ii) H=-—7.606334 + 18.430455 log D
(iii) V=—0.027412 +0.003593 D*H

Where H is height in metres, D is dbh in centimetres and V is volume in cubic metres.
For height estimation equation (i) was used upto 48 cm dbh class and thereafter eqnatlon (ii).

Local Volume Tables

Volume tables were prepared by one inch diamter class in the British units and two centi-
meter class intervals in metric units. These are produced in Appendices II and III respectively.
In these tables diameter classes are middle values between two ranges. For example 20 inch
dbh class includes trees ranging from 19.6 to 20.5 inches in the British units. In metric units
50 centimeter dbh class includes trees with dbh 49.1 to 51.0 centimetres.

Standard Volume Tables

Volume tables given in Appendices IV and V were prepared by one inch/2 centimetre
classes (as for local volume tables) and 5 feet/1.5 metres height classes in the British and metric
units respectively. As an example, 60 feet height class includes trees having total height ranging
from 58 to 62 feet in the British units. In metric units 21 metres height class includes trees with
total height from 20.26 to 21.75 metres and 22.5 metre height class includes trees with total
height 21.76 to 23.25 metres. Figuresin brackets are adjusted figveres calculated proportionately
on the basis of estimates given in local volume tables.
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Appendix II

Local timber volume table of Horse chestnut (Aesculus indica)
for Azad Kashmir (British units)

D.B.H. Height Timber o.b. S/Wo.b. Total volume
(inche) (feet) (cft) (cft) (cft)
8 50 7.89 4.94 12.74
9 53 10.6 5.07 16.67
10 56 13.9 5.16 19.06
11 59 17.7 5.40 23.10
12 61 21.8 5.50 27.3
13 64 26.9 5.70 326
14 . 66 32.2 6.00 38.2
15 69 38.6 6.20 448
16 n 45.2 6.40 51.6
17 3 52.5 6.80 59.3
18 75 60.5 7.10 67.6
19 71 69.3 7.40 76.7
20 78 8.7 7.80 86.5
21 79 86.8 8.10 94.9
22 81 97.7 8.50 106.2
23 82 108 9.20 117.2
24 83 119 10.0 129.0
25 84 131 10.0 141.0
26 85 143 10.0 153.0
27 86 156 11.0 167.0
28 87 170 11.0 181.0
29 88 185 13.0 198.0 -
3c : 89 200 13.0 213.0
31 90 216 13.0 229.0
32 90 232 14.0 246.0
33 91 247 14.0 261.0
34 92 265 15.0 280.0
35 93 284 16.0 300.0
36 94 304 17.0 321.0
37 94 321 18.0 339.0
38 95 342 18.0 360.0
39 96 364 19.0 383.0
40 96 383 20.0 403.0
41 97 407 20.0 427.0
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D.B.H. Height Timber o.b. S/Wo.b. Total volume
(inche) (feet) (cft) (cft) (cft)

42 98 : 431 23.0 454.0
43 98 452 23.0 475.0
44 99 478 24.0 502.0
45 99 500 25.0 525.0
46 100 528 26.0 554.0
47 101 - BbT 27.0 584.0
48 101 580 28.0 608.0
49 102 611 30.0 641.0
50 102 636 30.0 666.0
51 103 668 32.0 700.0
52 103 695 32.0 727.0
53 104 729 34.0 763.0
54 104 57 35.0 792.0
55 105 792 37.0 829.0
56 105 821 38.0 859.0
57 106 859 39.0 898.0
58 106 890 41.0 931.0
59 107 929 42.0 971.0
60 107 961 440 1005.0
Derived from:

H = 24,3875 + 3.6280 D—0.0451 D? (upto 19 inch dbh class)
H=-—0.475946 + 60.467374 log D (20 inch and over dbh classes)
2
V (tim) = —0.096804 + 0.249488 ?UOH
Smallwood volume is obtained from standard volume table of NWFP
Total volume. = Timber volume. + smallwood volume.
(0.b) (o.b) (o.b)
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Appendix III

Local timber volume table of Horse chestnut (Aesculus indica)
for Azad Kashmir (Metric units)

D.B.H. (cm) Height (m) Timber volume Smallwood Total volume
(ob)(m?®)  (0.b)(m?) (0.b.) (m?)
20 15.29 0.192 0.140 0.332
22 15.98 0.250 0.142 0.392
24 16.65 0.317 0.145 0.462
20 17.31 0.393 0.149 0.542
28 17.95 0.478 0.152 0.630
30 18.58 0.573 0.154 0.727
32 19.18 0.678 0.160 : 0.838
34 19.77 0.794 0.164 0.958
36 20.35 0.920 0.168 1.09
38 20.90 1.06 0.173 1.23
40 21.44 1.21 0.176 1.39
42 21,96 1.36 0.180 1.54
44 22.47 1.54 0.190 1.73
46 22.95 1.72 0.200 1.92
48 23.42 1.91 0.210 Ay i
50 23.711 2.10 0.220 2.32
52 24.02 2.31 0.220 2.53
54 24.32 2.52 0.240 2.76
56 24.61 2.71 0.240 3.01
58 24.89 2.98 0.250 3.23
60 25.17 3.23 0.260 3.49
62 25.43 3.48 0.270 3.75
64 25.68 3.75 0.280 403
66 25.93 4.03 0.290 432
68 26.17 4.32 0.300 4.62
70 26.40 4,62 0.320 494
72 26.63 4.93 0.330 5.26
74 26.84 5.25 0.350 5.60
76 27.06 5.59 0.360 5.95
78 27.27 5.93 0.370 6.30
80 27.417 6.29° 0.380 6.67
82 27.67 . 6.66 0.400 7.06
84 27.86 7.03 0.420 7.45
86 28.05 7.43 0.440 7.87
88 28.23 7.83 0.450 8.28
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D.B.H. (cm) Height (m) Timber volume Smallwood Total volume
(0.b.) (m*) (0.b.) (m?) (0.b.) (m?)
90 28.41 8.24 0.470 8.7
92 28.59 8.67 . 0.490 9.16
94 28.76 9.10 0.510 9.61
96 28.93 9.55 : 0.510 10.1
98 29.09 10.0 0.510 10.5
100 29.25 10.5 0.510 11.0
102 129.41 11.0 0.580 11.6
104 29.57 15 0.600 12.1
106 29.72 12.0 0620 12.6
108 29.87 125 0.640 13.1
110 ' 30.02 13.0 0.660 13.7
112 30.16 13.6 0.680 14.3
114 30.30 143 % 0.690 14.8
116 30.44 14.7 0.720 15.4
118 30.58 15.3 0.750 16.0
120 30.711 15.9 0.780 - 16.7
122 30.85 16.5 0.790 17.3
124 30.98 17.1 0.820 17.9
126 31.10 173 0.840 18.5
128 31.23 184 0.880 19.3
130 31.35 19.0 0.900 19.9
132 31.48 19.7 0.920 20.6
134 ] 31.60 20.4 0.960 21.4
136 31.72 21.1 0.980 22.1
138 31.83 21.8 1.01 22.8
140 31.95 22.5 1.04 23.5
142 32.06 23.2 1.07 24.3
144 3217 23.9 1.09 25.0
146 32.28 24.7 1.13 25.8
148 32.39 25.5 1.15 26.6
150 32.50 26.3 1.19 2175
Derived from:

H=7.433311 + 0.43537 D—0.002129D? (upto 48 ecm dbh class)
H=—7.606334 + 18.430455 log D (50 cm and over dbh class)

V (tim) = —0.027412 + 0.00003593 D*H

Smallwood volume is obtained from standard volume table of NWFP.
Total volume. = Timber volume. + smallwood volume.
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