)

-

.
ki'

SELECTION OF SUITABLE FORMULA
FOR _THE MEASUREMENT DF VOLUME
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INTRODUCT ION

In the ancient times, the forest resources were in abun-
dance. Wood demands were negligible as compered to supplies

due to low population and non-industrieslization., The standards

of measurements if existed anywhere, were very crude and rough

and varied from locelity to locelity. Mostly, the peoples

entered in the nearby forest and cut ss much wood as required.

Forests were considered as common wealth and no law for the

Protection and management of the forests existed.

As the population increased with increasing rate, demand

for the basic necessities such as food, cloth and shelter

incressed with the same rate. Wood especielly. the timber

became economic rather than free good &and the forest law tg

channelize the supply of wood came into existance., The advance-

ment in civilization resulted in increased usge and higher
demand for timber. All this mage the ouners, the middle-men

and the end consumers quantity-conacious, Measurement of

timber is needed not only to quantify forest produce for sale
but 13 slso required in management, notably Ffor planning

purposes and for control of resources.

Reseorch Officer, PFRI, Falsalabad
** Director, PFRI, Foisalabadg
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Small wood (thicker end diameterZ.8") having comparatively
less econamic

value, is measured by somewhat rough measures.
Timber, being

more useful and precious good needs more accurate
measurements.

The most accurate method of measuring the volume
of wood is by

‘measuring the volume of water it will displace.

This method is fairly good for irregularly shaped and small pieces

of wood and cannot be used for bigger logs. 1In case of bigger

logs, the volume can be rapidly computed from the measurements of
dimensions af the logs which approach nearly regqular geometric
solids. Thus, the volume of a parabololid logq can he cumputgd

with the methodologies of Huber, Smalian, Quarter Girth, etc.

The most common method of volume computation of felled timber

in the field is by Quarter Girth formula.

Present study was
undertaken with the objective to compare different methods of
volume determination of felled timber in the field and find
out the best one. The study was conducted in Chichawatni and

Changa Mange plantations which are famous for high quality timber

production of Shisham (Delbergle sisson) in the Punjab.

MATERIALS AND METHODS

Ten logs from each

Class of timber were taken for volume
computstion by different methodologies in each of the above
plentations, Timber was classified ag under:

-
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Class I = 63" and ebove mid girth
Class II = 530 - 52" mid girth
Class III = 3" - 52* mid girth
Class IV = 24" - 37% mid girth
(Undersized)

Length of logs 10" (For all classes) '

Total 4O logs in each plantation were taken for study. Volume

(cft.) of single log in each and every class was calculated

with the follouwing siXx methods:

1. Smalian Overbark (S0) (Standard)
2. Quarter Girth Over-bark (Qd)
3. Smali;n Under-bark (SU)
4. Quarter Girth Under-bark Qu)

5. Quarter Girth Over-bark with 1" bark zllowance
per foot girth (QR)

6. Huber Under-bark (HU)
Smalian: VU = REE L
where,

V = Volume of the log.

R1 =
A3 =

First end cross-sectional area.

Second Bend cross-gectional ares.
L = Length of the log.

2
Quarter Girth: v -(%) x L

Where, V = Volume of the log.

G = Mid girth.
L = Length of the log.
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Huber: v A2 x L

Where, .
UV = Volume of the log.

A2 = Mid cross-sectlional area.
Length of the log.

-
[ ]

Randomized Complete Block Design (RCBD) was used for

data analysis, Date were analysed separately for each plantation

end class with the above six methods as treatments and number
of logs in each class as replications, Duncan Multiple Range

(DMR) test was applied to test the variation in each method.

RESULTS AND DISCUSSION

Variation in different methods of volume measurement

taken as treatments and the number of lags in each class con-

sidered as replications for all of the four classes at Chichawatni

and Changa Manga plantations (Table-I and Table=2) was signi-

ficant at 1 % level of significance. DMR test was applied to

quantify the variation among different methods of volume measure-

ment. Smalian's formula algnificantly gave 32-% and 14 %

(Chichawatni),28 % and 9 % (Changa Mange) excess volume (under bark)

over Quarter Girth and Huber's formulae, respectively. Huber's
formula showed almost the seme significant difference of 21 %

excess volume (under bark) over Quarter Girth methodology at both
plantations.

-
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_ Toeble 1: DMR test for difference in Mesns at Chichowstni Plentstion.
Methods Difference in Means Excess volume (%) Av
C " era

Cless I Closs 11 Cless II1 Class IV Cless 1 Cless 1] Class 111 Cless 1V mn

SO - Q0 14,76 6.8k 3.69° 2,u2e 31.98  29.74  26.86 31,63
(L.36) (1.66)  (1.43) (0.86) 3002

Su - Qu 14.16* 5.68¢ 3401° 2.00° 36,77 31.87  28.67 31,40 32,18

. (L.60) (i1,79) (1.51) (D,88)

SU - QA 12.14*  L.26° 2,05 1.97° 31,52 23,91 19,52 30.93 26,47
(L.L9)  (1.79) (1.47) (0,86)

SU - HU  7.62°  2.L1 0.97"*5  p.81¢ 19.79  13.52  9.24 12,72 13.82
(4.36) (1.66) (1.43) (0.79)

SO - SU  7.64*  5.18° 3,240 1.28¢ 16.55 22.52  23.58 16,73 19,85
4.15) (1.58) (1.36) (0.79)

Q0 - Qu 7.04*  L.D2¢ 2.56°- 0.86° 22.43 2uL.B8 25,47 16, L 42,31
(L.L9) (1.771) (1.L7) (0.84)

dr - qu 2.02%5 1..2" 0,96 "5 p.03" 3 7.66  12.79 11,36 0.68 8,12
(6,15 (1.58 (1.36) (0.79)

HU - QU 6.5L*  3.27° 2.0L* 1.19¢ 21,17 21.22 21,61 21,40 21.30
(L.36) (1.66) (1.43) (0.86)

e . Significent ot 5% level of significance.
N.S - Non=-significent.

Figures in perentheses indicote LSR velues.
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Smalian's formula showed 20% while Quarter Girth gave

22% bark portion both significant at 0,05 probsbility level

at Chichawatni plantation.

This bark shere was 21% and 23%
respectively at Change Manga plantation. This means bark

constitutes 8 significant component (1/5th) of the total volume

of 8 log. The difference in bark portions amung both the formulae

depicts non-uniformity of bark thickness on Shisham logs. While
comparing volume measurement taken through Uuarter Girth over

bark with 1" bark allowance per foot girth with Yuarter Girth
under bark, no significant difference was noted in eny timber

cless a8t Chichawstni plantetion. However, this difference was
significant in all classes except class I at Changa Hangﬁ
plantation which showed comparatively thicker bark layer on
Shisham logs at this plantation. Class I gave non-significant

e to the fact that at older steges of Shisham
timber, bark looses its firmness and pa

adverse result du

rtly sheds auway.

Smelien's formula gave 30% end 26% excess volume(aver

park) over Quarter Girth formula at Chichawatni and Chenga

Mangs plantations respectively. These excess volume percentages

were less by 2% as compared to under bark volume comparisons
among these two formulae. This 2% veriation srose because of

greater mean velues of over bark volumes than under bark volumes
and almost constant

difference of means among the over bark

and under bark comparisons. Furthermore, results showed higher
values and greater varistion in excess volume percenteges

- —
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among different classes under same method of comparison at
Chichawstni plantation which indicates irregular growth and

low quality timber production st this plantetion as compared

to Changa Manga.

For the data pooled classwise for both the plantations
(Table-3), difference between treatments (methods) as well as
replications (logs) was highly significant. Excess volume
percentages for Smalian and Huber's formulae over Quarter
Girth formule were almost the average of values from both the
plantations for respective comparison. Smalian's formula gave
significant excess volume (under bark) of 31% and 12% over
Quarter Girth and Huber's formulae respectively. Huber's
formula showed 21% excess volume (under bark) over Quarter

Girth method, significant at 0.05 probability. Smalian's

formula gave 20% bark portion while Quarter Girth showed

23% bark share significant at 5% level of significance.
Volume difference between Quarter Girth over bark with 1"
bark allowance per foot girth and Querter Girth under bark
was significant at 0.05 probability level in class II and III.
Cless IV showed non-significant result because of thin bark
layer

on Shisham logs at thelir early stage of growth while

the unexpected result in Class I has been explained earlier.

Different methods taken as treatments again showed high

variation among each other when date were pooled irrespective

of class and site (Teble-L). Smalian's formulas st 0.05

>
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Table 3: DMR test

2

for pooled data (clesswise)

1
Methods ! pDifference | -
' n Meens Vot . .
' C1 ] xcess Volume (%)
= - aamMM.H Mpwwm 11 Claess 111 Cless IV ! Cless I Class II Class IIl Class _cw Average
. .05° 3.39¢ 1.99¢ 29.69' .
(5.73) (0.92)  (0.74)  (D.46) 9.69% 28,48  26.28  29.05  26.38
su - QU 10.86*  5.07° 2.90° 1.64 .
. L - L . uu.-ﬂu ucvmo
(5.87) (0.97)  (0.78)  (D.47) 28.5h  29.60 37
SU - QA 9.37* 3.65° 2.02¢ 1.L5° 28.58 22.03 D
(5.73) (0.96)  (0.76)  (0.46) | 20,16 26.7  24.24
SU - HU b.91"*S 1.92¢ 0.96° 0.56° 14,98  11.59 9.58 10,11 11,57
(5.26) (0.92) (0.74) (0.42)
so - Su 6.86° 4L.67° 2.88° 1.31° 17.31  21.99 22.33 19,12  20.19
(5.26) (0.87) (0.70) (0.42)
QoD - QU 5.95° 3.69° 2.39° 0.96° 21.35 2L.29 25.13 19,75  22.63
(5.55) (0.96) (0.76) (0.45)
QA - QU .69 5 1.u2e 0.88¢ 0.19M5  6.36  10.99 11.00  L.66  8.29
(5.26) (0.87) (0.70) (0.42)
. D8* 21.35 21.50 21,41 21.69  21.L9
I: c m.mm. U.s—m. .ﬂlmr 1.
: (5.73) (0.92) (D.74) (0.46)

e _ significen

N.S - No
)- Figures in per

t st 5% leve

entheses indi

1 of significence.

cete LSR values.
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probablity gave 32% end 14% excess volume (under bark) over
Quarter Girth and Huber's methods respectively. Huber's

formula gave 21% excess volume (under bark) over Quarter Girth
method, significant at 5% level of significance. Both the
Smalian 88 well ss Quarter Girth formuloe showed significant
bark portions of 19% and 23% respectively. No significant
difference was observed among the volumes teken with Quarter

Girth (Under-bark) and Quarter Girth (over-bark) with 1" bark

ellowance per foot girth,

CONCLUSIONS:

Among different formulae 1.e. Smalien, Huber and Quarter
Girth tested for sultability for volume measurement of the same

lot of Shisham logs, Smalisn's formuls gave the highest volume

over the other two. For under bark volume measurement, percent

retio of Smelien, Huber and Quarter Girth formulae came to be
100 : 86 : 68 while Huber and Quarter Girth formulae gave
100 : 79 retio respectively. It is preferable to use Smalian's

formule which besides other adventages glves more accurate

result i.e. the result neorer to the actual aone.

Forest Depertment, @t Changa Manga plantation has an

economic benefit on sale of Shishem timber by giving 1" bark

sllowance per Foot qirth instead of selling it on under bark
volume basis. Moreover, results revesled better guelity timber

production at Change Manga as compared to Chichpowstn! plentetion.
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