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EFFECTS OF PLANTING DENSITY ON PRODUCTION OF
EUCALYPTUS CAMALDULENSIS DEHNH. PLANTATIONS FOR
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ABSTRACT

This study was carried out at the Agroforestry Research and Demonstration Plots
in Kantrarom, Srisaket. The stands were planted with four different grades of ; 1,250 (2x4 m
spacing), 625 (4x4 m spacing), 417 (4x6 m spacing) and 278 (6x6 m spacing) lrees per hectare.
There were three 20520 m plots for each grade of density. All trees of every plot (except border
trees) for each stand density were enumerated and their stem diameter at 1.30 m aboveground
was measured in April 1981 (2-year old), May 1982 (3-ycar old) and May 1983 (4-year old).
Twelve sample trees from various diameter size classes at 4-year old of four different grades
of density were cut down at the ground level. The relationships between various dimensions of
sample trees and dry matter of stem, branch, leaf, wood (stem+branch), total aboveground
(stem+branch+1caf) and stem volume were calculated by using allometric relation. The best
one of the relationships of cach tree part were selected to estimate the biomass of various
parts and stem volume of 2—3—and 4—year old Eﬂcg[ypf;[ s camaldulensis plantations planted
with four different grades of density. Competition—Density effect and Yield—Density effect
were investigated.

The results revealed that biomass of various parts and stem volume of 2—3—and—
4 vear old Eucalyptus camadulensis plantations planted with four different grades of density
could be estimated appropriately by using the square of diameter at 1.30 m aboveground
multiplied by total height of tree (D2H) as the independent variable of the allometric relation.
Mean biomass of each part and mean stem volume per tree of Eucalyptus camaldulensis
plantations were inversely correlated to stand density, following the C—D effect and varying
to stand age. Dry matter yield of each part and stem volume yield of Eucalyptus camaldulensis
plantations were directly correlated to stand density, following the Y—D effect and varying to
stand age. Four—year old Fucalyptus camaldulensis planted with the density of 1,250, 625,
417 and 278 trees/ha produced the mean total aboveground biomass of 63.04, 96.17, 126.63
and 152.87 kg/treec and mean stem volume of 0.09, 0.14, 0.19 and 0.22 m3/tree respectively

and the total aboveground biomass yielded 75.52, 57.89, 49.89 and 42.50 ton/ha and total stem
volume of 109.02, 84.28, 72.89 and 62.27 m3/ha respectively.
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Table 1. Stand characteristics of 2—,3 —and 4—year old Eucalyptus camaldulensis
in 4 different stand densities
Initial planting density
Stand age
Characteristics (y2.) (tree/ ha)
i 1,250 625 417 278
Stand density 2 1,198 625 417 278
(tree/ha) 3 1,198 625 417 278
4 1,198 602 394 278
2 7.62 8.18 9.57 10.45
Mean DBH (cm) 3 10.69 | 12.40 | 14.49 | 15.78
4 12.72 15.49 17.66 19.24
2 11.83 12.29 13.35 14.03
Mean height (m) 3 14.15 | 15.32 | 16.64 | 17.42
4 15.50 17.22 18.40 19.33
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Table 2. Constant parameters of the allometric relation (y:AXh or log y=log A+
h log x) for the eStimation of biomass of stem (WS), branch (WB),
leaf (WL), wood (WC), aboveground biomass (WT) and stem volume (VS)
from various tree dimensions of Eucalypius camaldulensis as derived from

2

12 sample trees of different size classes, r and r are coefficient of

determination and correlation coefficient respectively.

Values
Tree = 3
Parameter R H Hgp Do D.30 D Dp D°H
part 5\ 3 It 2
(m) (m) (m) (cm) | (cm) {ecm) | (cm) |(em.”m)
h 2.938 3.843 0.219 2.436 2.385 2.247 2.264 0.895
Stem log A 0.018 | —2.905 1.625 | —1.326 | —1.139 | —0.811 |—0.698 |—1.372
(wg) r? 0.681 0.932 0.014 0.969 0.959 0.974 0.914 0.993
r 0.825 0.965 0.120 0.984 | 0.979 0.987 0.955 0.996
h 2.806 3.121 0.149 2.146 2.138 2.043 2.030 0.794
Branch log A |—0.622 | —2.750 0.943 | —1.679 |—1.5658 | —1,296 |—1.163 [—1.740
(wg) r? 0.660 0.652 0.007 0.799 0.819 0.855 0.781 0.831
r 0.812 0.808 0.084 0.894 0.905 0.925 0.884 0.912
h 3.112 3.547 0.020 2.527 2.504 2.305 2,344 0.898
Leaf log A | —1.140 | —8.603 0.686 |—2.407 | —2.337 | —1.933 | —1.840 |—2.438
(wy) r? 0.659 | 0.684 | 0.000 | 0.900 | 0.911 | 0.884 | 0.846 | 0.862
r 0.812 0.827 0.010 0.948 0.955 0.940 0.920 0.928
h 2.916 3.733 0.207 2.393 2,349 2.218 2.228 0.880
Wood log A 0.110 | —2.692 1.710 | —1.192 | —1.016 | —0.697 | —0.580 |—1.240
(we) r’ 0.695 0.911 0.013 0.969 0.964 0.983 0.918 0.994
T 0.834 0.954 0.116 0.984 0.982 0.991 0.958 0.997
Total h 2.924 3.716 0.197 2.397 2.355 2,220 2.231 0.879
ota
log A 0.138 | —2.640 1.747 | —1.165 | —0.991 | —0.668 | —0.652 |—1.208
aboveground >
(wrp) r 0.700 0.903 0.012 0.973 0.970 0.986 0.921 0.995
w
gl T 0.837 0.950 0.110 0.937 0.985 0.993 0.960 0.997
St h 2.935 3.854 0.194 2,447 2.397 2.256 2,276 0.398
em
log A |—2.713 | —5.651 | —1.096 | —4.073 | —3.886 | —3.553 |—3.445 | —4.116
volume 2
( ) i o) 0.676 0.932 0.011 0.973 0.964 0.976 0.920 0.994
Vi
S T 0.822 0.965 0.106 | 0.986 0.982 0.088 0.959 0.997

2
Note 1) The allometric relations of each dependent variable and D H were
selected and applied (eq. 1~6).

o) For the determination of total height (H) of the standing tree, the

relationships of H and D ; log H=0.5625 log D + 0.612 was applied (eq.?).
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Table 3. Mean biomass of each fraction and mean stem volume of 2—,3— and

4—year old Eucalyptus camaldulensis in 4 different stand densities.

Stand Initial stand density
Tree part age (tree/ha)
(yr) 1,250 695 417 278
2 16.583 18.093 ©5.889 | 30.427
Stem 3 33.226 | 46.870 64.414 | 77.228
4 49,233 75.6086 90,988 | 121.017
2 3.408 3.899 5.3565 6.221
Branch 3 6.6584 8.920 12.079 14.224
4 9.477 13.905 17.830 21.187
] 2 1.364 1.5685 2270 2.669
Dry weight
Leaf 3 2.916 4.030 £.666 6.797
(kg/tree)
4 4.327 6.654 8.808 10.6867
2 18.991 21.992 31.244 36.648
Wood 3 39.910 54,790 76.493 | 91.4562
4 58.710 £9.511 117.818 | 142.204
P 20.3565 28.5717 83.514 39.317
Total
3 42.826 58.820 82.159 98.249
aboveground
4 63.037 96.165 126.626 | 152.871
2 0.029 0.033 0.048 0.0586
Stem volume
3 3 0.061 0.085 0.119 0.143
(m /tree)
4 0.091 0.140 0.185 0.224
2 & @ t A ¥ a ¥ & o
AL /LENNNT Tmmﬂnzﬂuwsﬂmﬁmmi BELAUDWUAUIIVNG  UASLTUINTRINN

reciprocal equation of the C—D effect
24 v o §o @
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Wz 2. The reciprocal equations of the C—D effect (1/w=Ap +B) for the

estimation of mean biomass of each fraction (ton/tree) and mean stem

3
volume (m o tree) of 2—,3—and 4— year old Eucalyptus camaldulensis

from their initial planting densities (p =tree/ ha)

- Stand age Reciprocal equation Correlation
ik (yr) of the C—-D effect coefficient
Stem 2 1/Wg = 0.031p + 27.604 0.928
3 1/Ws = 0.018p +  8.845 0.984
4 1/Ws = 0.012p + 5.004 0.998
Branch 2 1/WB = 0.132p + 139.467 0.926
3 1/wg = 0.081p + 51.854 0.983
4 1/Wp = 0.060p + 31.852 0.997
Leaf 2 1/Wy, = 0.359p + 314,295 0.928
3 1/Wp, = 0.2000 + 100.229 0.984
4 1/Wy, = 0.141p + 56.662 0.998
Wood 2 1/We = 0.0250 + 23.057 0.927
3 1/Wc = 0.014p + 7.6572 0.984
4 1/We = 0.010p +  4.339 0.998
Total 2 I/WT =0.024p + 21.481 0.927
aboveground 3 1/ = 0.018p + 7.040 0.984
4 1/WT = 0.0100 + 4.030 0.998
St=m volume 2 1/Vs = 0.017p + 15.169 0.9156
3 1/Ys =0.0100 + 4.721 0.986
4 1/Vs = 0.0070 + 2.697 0.998
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Figure 1. The competition—density effect of (A) mean stem biomass (ws,)
(B) mean branch biomass (WB), (C) mean leaf hiomass (WL),
(D) mean wood biomass (WC), (E) mean total aboveground biomass
(WT) and (F) mean stem volume (VS) of 2—, 3—and 4—year old

Eucalyptus camaldulensis plantations and their initial planting densities (p)
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Table 5. Biomass and stem volume productions of 2—,3— and 4—year old Ecalyptus

camaldulensis plantations in 4 different stand densities.

Stand Initial planting density
Tree part age (tree/ha)
(yr) 1,250 625 417 078

Stem 2 18.668 | 11.308 | 10.796 8.459
3 39.805 | 28.669 | 26.861 | 21.469
4 58.981 | 45.5156 | 39.395 | 33.643
Branch 2 4.083 2.437 2.233 1.729
3 8.007 5.575 5,037 3.954
4 11.353 8.371 7.025 5.890
Dy et Leaf 2 1.634 0.991 0.847 0.742
o fis) 3 3.493 2.519 2,363 1.890
4 5.184 4.006 3.470 2,965
Woaod 2 02.761 | 13.745 | 13.029 | 10.188
3 47.812 | 34.244 | 31.895 | 26.423
4 | 70.334 | 53.886 | 46.420 | 39.533
Total 2 24.385 | 14.385 | 13.976 | 10.930
aboveground 3 51.305 | 36.763 | 34.261 | 27.313
4 76.518 | 57.892 | 49.800 | 42.498
Stem volume 2 34.742 | 20.625 | 20.016 | 15.568
(m° /ha) 3 73.078 | 53.125 | 40.623 | 30.754
4 109.018 | 84.280 | 72.890 | 62.272
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able 6. The reciprocal equation of the Y—D effect (]/y=A+B/p) for the

estimation of biomass production (ton / ha) and stem volume production

3
(m /ha) of 2—,3—and 4— year old Eucalyptus camaldulensis from their

initial planting densities (o = tree/ha)

Stand age Reciprocal equations Correlation
Tree part
(yr) of the Y-D effect coefficient
Stem o /s = 0.043 + 21.349/p 0.958
3 1/¥s = 0.021 + 7.237[p 0.980
4 1Ys = 0.014 +  4.488/p 0.991
Branch o 1/ = 0.186 + 111.898/p 0.972
3 1Y = 0.097 + 43.716[p 0.987
4 1/Yg = 0.069 + 28.804/p 0.992
Leaf 5 /YL = 0.496 + 242.877/p 0.958
| 3 I/¥YL = 0.237 + 81.862[p 0.979
4 1L = 0.161 + 50.707/p 0.991
f Wood 2 1/Yc = 0.035 + 17.952/p 0.961
3 1/¥c = 0.017 +  6.226/p 0.981
4 [¥¢ = 0.012 +  3.893/p 0.991
Total 2 /YT = 0.033 + 16.717/p 0.961
zboveground 3 /YT = 0.016 + 5.786/p 0.981
4 /¥t = 0.011 + 3.616/p 0.991
Stem volume 2 1/Vs = 0.023 + 11.622[p 0.952
3 1/Vs = 0.011 +  3.878/p 0.981
4 /Vs = 0.008 + 2.420/p 0.991
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Figure 2. The yield—density effect of (A) stem (YS)’ (B) branch (yB), (C) leaf
(YL), (D) wood (yc), (E) total aboveground (yT) and (F) stem
volume (VS) productions of 2—, 3—and 4—year old Eucalypius camal-

dulensis plantations and their initial planting densities (p).
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