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ABSTRACT

Finus densiflora natural forests of four local forms in Korea were studies to investigate effective
biomass estimation method. Dimension analysis was used and three allometric regression models, such as
logWt=A -+ BlogD, logWt=A-BlogD*H and logWt=A+ BlogD+ ClogH were applied to estimate biomass,
The most accurate estimation was made by the regression model of logWt=A + BlogD+ ClogH where Wt
is dry weight, D is diameter at breast height, and H is tree height. However, dry weights of cones and
dead branches were remotely related to tree size factor, such as D and H. In the interest of practical
use. generalized allometric regressions for all samples trees of four stands were computed and analysis of
covariance was used to compare the allometric regressions among the four stands. Based on the fest
criteria applied in this study, significant differences were found in terms of error variance and regression
intercept, not in terms of regression slope. These trends suggest a generalized biomass regression is not

valid for accurate estimation over a range of four local form stands.
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Table 1. Location of Pinus densiflora stands studied

3 : Latitude Longitude

Stand Location (ic)lrrh“ (e%lst)
1  Hagokri, Angangeup, Wolseonggun, Kyongbuk 36729 129713/
2 Cheongsori, Seomyon, Seungjugun, Chonnam 3503 12730
3 Chusaengmyon, Namwongun, Chonbuk 3524 127°16
4  Daegiri, Wangsanmyon, Myongjugun, Kangwon 37734 128744
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Table 2, Site and stand description of Pinus densiflora stands studied

Stand
1 2 3 4
Altitude (m) 190 110 300 720
Aspect SE S NwW SE
Slope () 10 15 10 20
@ 33 3 B
Age(yr.) 30-55 29-36 2337 29-41
. _ 7.l _166 _17.1 268
Mean DBH (em) 1.2-16 8 6.4-33.7 67341 12.442.9
Mean height (m) 3.8 11.9 12.1 18.2
Mean clear length (m} 1.7 6.6 6.4 10<j3
Density (trees/ha) 2520 1030 1150 723
Basal area{m?/ha) 3.8 25.2 32.6 431
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Table 3. Allometric regressions for sample trees of Pinus densiflora by stands. Regression model ; log
Wt=A+BlogD, where Wt is dry weight in g, and D is DBH in cm. E is the estimate of

relative error,

Trae component Stand 1 Stand 2
A B r E A B r E
Stem wood 2.111 1.714 0.974 1.246 2.218 2.052 0.996 1.097
Stem bark 1.556 1.712 0.938 1.421 1.255 2.050 0.990 1.163
Live branches 1.923 1.694 0.907 1.547 0.962 2 A11 0.984 1.246
Dead branches 2.062 0.405 0.605 1.344 2.087 0.684 0.557 1.600
Needles 1.976 1.199 0.847 1.498 0.753 2.365 0.999 1.033
Cones 1.874 -0.489 -0.155 5.661 -5.740 6.403 0.851 7.435
Aboveground total 2.582 1.592 0.959 1.300 2.272 2.149 0.999 1.047
Root 1.787 1.730 0.969 1.247 1.717 1.972 0.971 1.243
Tree total 2.647 1.615 0.964 1.280 2.374 2.121 0.999 1.093
Tree component Stand 3 Stand 4 —_
A B r E A B r E

Stem wood 2.062 2.157 0.998 1.065 1.825 2.328 0.990 1.110
Stem bark 1.437 1.945 0.977 1.239 0.843 2.254 0.954 1.254
Live branches 1.200 2.392 0.967 1.231 -0.030 3.163 .986 1.170
Lead branches 1.335 1.675 0.790 1.502 0.462 2.613 0.764 1.601
Needles 1.305 2.008 0.950 1.333 0.330 2.504 0.958 1.231
Cones -4.242 5.999 0.861 7.448 -5.771 6.472 .624 7.927
Aboveground total 2.269 2.152 0.996 1.099 1.775 2.471 0.998 1.094
Koot 2.553 1.210 0.984 1.253 1.367 2.099 0.971 1.205
Tree total 2.523 1.990 0.996 1.100 1.908 2.411 0.999 1.064
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Table 4. Allometric regressions for sample trees of PFinus densiflora by stands, Regression model ; log
Wt=A+Blog D*H, where Wt is dry weight in g, D is DBH in cm, and H is height in m. E is
the estimate of relative error. -

Tree component Stand 1 Stand 2
A B r E A B r E
Stem wood 1.940 0.727 0.976 1.237 1.622 0.884 0.995 1.106
Stem bark 1.375 0.731 0.947 1.387 0.659 0.883 0.989 1.167
Live branches 1.736 0.726 0.918 1.510 0.231 1.117 0.986 1.229
Dead branches 2.030 0.168 0.594 1.349 1.899 0.290 0.554 1.599
Needles 1.847 0.513 0.855 1.504 0.100 1.009 0.999 1.063
Cones 1.783 -0.150 -0.112 5.717 -7.689 2.780 0.857 7.086
Aboveground total 2.414 0.679 0.966 1.271 1.693 0.914 0.999 1.053
Root 1.608 0.737 0.974 1.250 1.326 0.786 0.981 1.244
Tree toal 2.478 0.689 0.971 1.249 1.802 0.902 0.998 1.100
i Stand 3 Stand 4
Tree component A m . E A B : E
Stem wood 1.627 0.879 0.996 1.100 1.002 1.001 0.987 1.108
Stem bark 1.027 0.798 0.982 1.231 0.049 0.978 0.954 1.253
Live branches 0.741 0.967 0.958 1.295 -1.111 1.365 0.985 1.171
Dead branches 0.951 0.694 0.790 1.500 -0.771 1.131 0.774 1.511
Needles 0.927 0.810 0.939 1.397 -0.471 1.083 0.976 1.204
Cones -6.897 3.010 0.847 7.943 7.134 2.792 0.535 8.111
Aboveground total 1.840 0.875 0.992 1.141 0.608 1.145 0.991 1.113
Root 2.258 0.510 0.977 1.240 0.684 0.897 0.965 1.221
Tree total 2.127 0.809 0.992 1.141 0.760 1.119 0.998 1.095

Table 5. Allometric regressions for sample trees of Frunus densiflora by stands. Regression model ; log
Wt=A+ BlogD ~ClogH, where Wt, D, H, and E are the same as Table 4.

Tree component Stand 1 Stand 2
A B C R E A B C R E

Stemn wood 1.976  1.513 0.568 0.966 1.235 2.420 2.147 -0.299 0.995 1.093
Stem bark 1.204 1.181 1.495 0.928 1.373 1.23¢ 2.040 0.032 0.985 1.163
Live branches 1.497 1.059 1.792 0.891 1.488 -0.141  2.033 1.693 0.979 1.227
Dead branches 2,170 0.567 -0.457 0.365 1.341 2.509  0.907 -0.654 0.172 1.595
Needles 1.721 0.817 1.078 0.794 1.498 0.752 2.365 0.002 0.999 1.033
Cones -0.398 -3.889 9.589 0.234 4.218 -16.881 -0.143 17.951 0.762 5.987
Aboveground total 2.301 1.172  1.186 0.954 1.264 1.990  1.993  0.444 0.998 1.050
Root 1.536  1.354 1.059 0.969 1.248 3.460 3.750 -3.500 0.971 1.243
Tree total 2.370 1.200 1.169 0.966 1.242 2.256 2.055 0.188 0.999 1.041

] Stand 3 Stand 4

Tree component N B C R B A B C R B
Stem wood 2.543  2.589 -0.961 0.999 1.063 -0.080 1.594 2.370 0.995 1.106
Stem bark -0.441  0.265 3.745 0.986 1.200 -0.281 1.879 1.332 0.973 1.231
Live branchrs 4.838 5.650 -7.259 0.998 1.064 -0.810 2.946 0.875 0.986 1.174
Dead branches 3.488  3.690 -4.399 0.729 1.512 -0.938 2.256 1.274 0.775 1.505
Needles 5.222 5.516 -7.815 0.998 1.065 -0.811  2.139 1.268 0.980 1.183
Cones -10.441 1.134 10.487 0.772 5.990 -15.244 0.111 16.479 0.711 6.798
Aboveground total 3.391 3.156 -2.238 0.999 1.016 0.152 1.880 1.983 0.998 1.065
Root 4.114 2.128 -2.606 0.977 1.232 -0.371 1.097 2.540 0.973 1.200
Tree total 3.751 3.931 -2.097 0.999 1.016 0.212 1.779 2.086 0.999 1.091
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Table 6. Generalized allometric regressions for all sample trees of four Pinus densiflora stands. Wt, D,

H, and E are the same as Table 4.

Nood  bam  ranches  Needlsw  APOYemund e e
log Wt=A-+BlogD
A 1.398 1.415 0.907 0.904 1.784 1.777 1.971
B 2.622 1.896 2.592 2.230 2.483 1.842 2.386
T 0.951 0.973 0.978 0.967 0.977 0.972 0.979
E 1.514 1.238 1.304 1.398 1.298 1.344 1.287
log Wt=A+BlogD?H
A 1.474 1.588 1.262 1.116 1.934 1.928 2.124
B 0.911 0.624 0.819 0.732 0.840 0.611 0.804
r 0.989 0.960 0.926 0.951 0.9%0 0.967 0.989
E 1.195 1.296 1.613 1.450 1.191 1.336 1.192
log Wt=A ~ BlogD+ClogH
A 1.552 1.884 0.843 0.922 1.869 1.559 2.046
B 1.563 1.757 3.032 2.109 1.896 1.619 1.867
C 1.151 -0.298 -0.478 0.131 0.638 0.242 0.564
R 0.989 0.823 0.982 0.595 0.989 0.970 0.989
E 1.191 1.345 1.242 1.320 1.176 1.383 1.170
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Table 7. Results from chi-square test of homogeneity of variance and coveriance analysis to test for
significant differences among allometric regressions from the four Pinus densiflora stands

logWt= A+ BlogD log Wit=A + BlogD*H

x Z-value F-value “x “-value Fvalue

Variance Slope Intercept " Variance Slope [ntercei)_lg’
Stem wood 1.368(NS) 2.879(NS) 106.149(S) 8.823(S) 1.957(NS) 6.372iS)
Stem bark 22.384(S) 0.609(NS) 2.039(NS)  29.757(5)  0.821(NS) 5.588(3)
Live branches 19.233(S) 1.640(NS) 7.480(S) 35.179(5) 1.257(NS) 27.237(8)
Needles 24.513(5) 0.567(NS) 18.652(S) 50.810(S)  0.567(NS) 24.823(S)
Aboveground total 7.419(NS) 7.507(S) 58.104(S) 11.220(5) 4.388(5) 13.534(5!
Root 7.877(S) 2.779(NS) 11.477(S) 8.204(S) 1.873(NS) 5.478(5
“ree total 8.927(S) 7.1484(S) 59.110(S) 13.147(5) 4.487(5) 11.346(5)

* All tests were decided at the 95% confidence level ; NS=not significantly different ; stxgmflc.antly
different, i.e., P<0.05.
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