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Carbon Storage and Spatial Distributions Characteristic of
Stratified Mixed Stands of Eucalyptus urophylla and Acacia mangium

YE Shao-ming LONG Tao LAN Jinxuan QIN Lian-huan

( College of Forestry Guangxi University Nanning 530004 China)

Abstract: The carbon storage and spatial distributions characteristic of the stratified mixed forest of Euca—
lyptus urophylla and Acacia mangium with different mixed proportion were studied by sample plot harvesting
method and allometric dimension analysis. The results showed that carbon content of different organs herb lay—
er shrub layer litter layer were ranged from 433.6 -491.5 g/kg 412.9 —437.3 g/kg 430.6 —437.3 g/kg
and 458.6 —465.3 g/kg. In the stratified mixed stands of E. wurophylla and A. mangium at the same mixed
proportion with the increasing of forest density carbon storage in tree layer increased while the carbon storage
of shrub layer herb layer and litter layer decreased. In addition the carbon storage of soil depth shows little
change in different treatments. In two stands with density of 1 050 trees/hm” and 1 320 trees/hm’ at the mixed

proportion of 1: 1 respectively the carbon storage of total ecosystem were 55.247 t/hm’ and 67.396 t/hm’

:2010 - 06 —20 12010 - 08 — 04
: “048” (2005 -4 -03) . ( 0991035) . “ 7
( 2006 — 0009)

(1965 -) E — mail: yshaoming@ 163. com.



° 736 ¢ 32

In another two stands with density of 810 trees/hm” and 1 170 trees/hm” at the mixed proportion of 2: 1 re—
spectively the carbon storage of total ecosystem were 69. 106 t/hm’ and 83.446 t/hm’; When the stand den—
sity is 1 727 trees/hm” in the pure stand and the mixed stand with proportion of 1: 1.6 with E. urophylla to A.
mangium the carbon storage of total ecosystem were 76.356 t/hm” and 95.502 t/hm’. The carbon storage of
shrub layer herb layer and litter layer decreased with the increasing of stand density at the same mixed pro—
portion and these terms in the pure stand are higher than that in the mixed stand. As a conclusion in the six
treatments of stand regeneration patterns the mixed proportion of 1: 1.6 with E. urophylla X A. mangium has
obvious layers and highest total ecosystem carbon storage is the more rational pattern and it is extremely sig—
nificant to the other treatments.
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44.340 t/hm? 4 1170  /hm’
72.733 t/hm* 2 0.6 2
5 )
1727 /hm’ 73.942 t/hm’ 1:1.6
101.480 t/hm? 37.2%
1

Tab.1 The tree layer biomass and distribution of Eucalyptus urophylla and Acacia mangium in different mixed plantations

/em DBH /m Height /('t » hm ~2) Biomass and distribution
Tree Sample
Treatment ) Average Standard Average Standard Stem Bark Branch Leaf Root Total
species number
value deviation value deviation

1 175 8.5 1.853 10.2 1.046 8.361 1.308 1.481 0. 600 3.335 15.085
175 6.4 0.938 7.6 0.709 2.818 0.447 1.662 0. 608 1.480 7.015

11.179 1.755 3.143 1.208 4.815 22.100

2 220 9.8 3.135 11.3 2.167 15.451 2.353 3.564 1.043 5.768 28.179
220 6.9 1.746 7.8 1.498 5.621 0.736 1.958 1.180 4.508 14.003

21.072 3.089 5.522 2.223 10.276 42.182

3 225 13.5 1.144 16.0 1.026 32.730 4.836 9.715 2.060 11.316 60. 657
350 7.6 1.684 8.7 1.464 15.432 1.747 3.420 3.171 17.053 40. 823
48.162 6.583 13.135 5.231 28.369 101. 480

4 180 11.0 2.453 14.5 2.143 19.366 2.908 5.012 1.266 6.976 35.528
90 7.4 1.459 9.0 1.765 3.616 0.449 0.959 0.754 3.034 8.812

22.982 3.357 5.971 2.020 10.010 44.340

5 260 10.1 0.970 13.4 1.147 18.567 2.840 3.987 1.265 6.998 33.657
130 8.2 2.003 11.3 2.330 13.812 1.317 1.616 2.776 19.555 39.076

32.379 4.157 5.603 4.041 26.553 72.733

6 575 9.3 1.281 14.5 1.089 40.816 6.259 8.583 2.798 15.486 73.942
40.816 6.259 8.583 2.798 15.486 73.942

3.2 N N

2 . . . 433.6 ~491.5 g/kg

412.9 ~419.6 g/kg 430.6 ~437.3 g/kg 458.6 ~465.3 g/ke.
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Tab.2 Carbon content in vegetation layer for the stratified mixed forest of FEucalyptus urophylla
and Acacia mangium with different mixed plantations g/kg
Eucalyptus urophylla Acacia mangium
Treatment Truck Bark Branch Leaf Root Truck Bark Branch Leaf Root Grass  Shrub  Litter
1 485.7 440.3 466.0 477.17 460.6 488.6 471.7 466.7 455.5 462.6 419.6 437.3 465.3
2 479.0 433.6 459.3 471.0 453.9 489.8 472.9 467.9 456.7 463.8 412.9 430.6 458.6
3 481.1 435.7 461.4 473.1 456.0 486. 1 469.2 464.2 453.0 460. 1 415.0 432.7 460.7
4 485.2 439.8 465.5 477.2 460. 1 491.5 474.6 469.6 458.4 465.5 419.1 436.8 464.8
5 480.4 435.0 460.7 472.4 455.3 490.0 473.1 468. 1 456.9 464.0 414.3  432.0 460.0
6 479.2 433.8 459.5 471.2 454.1 413.1 430.8 458.8
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3.3
3
o 0~20 cm 1.02 ~1.15 g/cm3; 21 ~40 cm
1.13~1.28 g/em’.
3
Tab.3 Carbon content in soil layer for the stratified mixed forest of Eucalyptus urophylla
and Acacia mangium with different mixed plantations g/kg
Treatment 1 2 3 4 5 6
0~20 cm 14.1 14.4 14.7 14.7 15.0 14.8
21 ~40 cm 5.8 6.1 6.4 6.4 6.7 6.5
3.4
o 4
1:1 1050 /hm*> 1320 /hm’ 10.474 t/hm’
19.814 t/hm’ 1320 /hm’ 1050  /hm’ 1
2 1:1 2 .
2 o
2:1 810  /hm’ 20.040 t/hm’ .
4
Tab.4 Carbon storage and allocation in arbor layer for the stratified mixed forest of
Eucalyptus urophylla and Acacia mangium with different mixed plantations t/hm’
Carbon content and allocation in different compartment
Treatment Species Truck Bark Branch Leaf Root Total
1 4.061 0.576 0.690 0.287 1.536 7.149
1.377 0.211 0.776 0.277 0. 685 3.325
5.437 0.787 1.466 0.564 2.221 10. 474
2 7.400 1.020 1.637 0.491 2.618 13.167
2.753 0.348 0.916 0.539 2.091 6.647
10. 153 1.368 2.553 1.030 4.709 19.814
3 15.745 2.107 4.483 0.975 5.160 28.469
7.501 0.820 1.588 1.436 7.846 19. 190
23.246 2.927 6.071 2.411 13.005 47.659
4 9.396 1.279 1.354 0. 604 3.209 15.842
1.777 0.213 0.450 0.346 1.412 4.198
11.173 1.492 1.804 0.950 4.622 20.040
5 8.919 1.235 1.837 0.598 3.186 15.775
6.767 0.623 0.757 1.268 9.073 18.488
15. 686 1.858 2.593 1. 866 12.259 34.263
6 19.557 2.715 3.944 1.318 7.032 34.566
19.557 2.715 3.944 1.318 7.032 34.566
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Fig. 1  Carbon storage of different organs in arbor layer for the stratified mixed forest of Eucalyptus urophylla

and Acacia mangium with different mixed proportion
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N Tab.5 Carbon storage in grass shrub and litter layer for the stratified
N ° mixed forest of Eucalyptus urophylla and Acacia mangium
with different mixed plantations t/hm*
N Treatment Shrub Grass Litter
A 1 0.825 0.457 1.619
’ 2 0.676 0.320 1.525
3.5 ’ 3 0.081 0.177 2.216
4 0.216 0.672 1.415
5 0.130 0.339 1.244
6 0.496 0.483 3.819
( 5
1:1 1050 /hm’ 1320 /hm’ .
0.825 0.457 1.619 t/hm’ 0.676 0.320 1.525 t/hm’;
2:1 810  /hm’ 1170 /hm® \
0.216 0.672  1.415 t/hm’ 0.130 0.339  1.244 t/hm’.
. 1727  /hm’ N
0.496 0.483  3.819 t/hm’ 1727 /hm®

1:1.6 . 0.081 0.177  2.216 t/hm*.
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3.6
6 6 41.872 45.061 45.369 46.763 47.167  50.723 t/hm’
6
Tab.6 Carbon storage in soil layer for the stratified mixed forest of Eucalyptus urophylla
and Acacia mangium with different mixed plantations t/hm’
Treatment 1 2 3 4 5 6
0~20 cm 28.764 30.624 30.478 31.36 31.40 34.04
21 ~40 cm 13.108 14.437 14.891 15.403 15.767 16. 683
Total 41.872 45.061 45.369 46.763 47.167 50.723
3.7
3 : N . 6
> >
o 6 55.247 67.396 95.502 69.106
83.446  76.356 t/hm’ 1:1.6 676.1 051  /hm’
95.502 t/hm’ .
( 7 8) 4
2 °
7
Tab.7 Variance analysis of carbon storage for the stratified mixed forest of Eucalyptus urophylla
and Acacia mangium with different mixed plantations
SS df MS
Source of variation Sum of squares  Degrees of freedom Mean square d b= value
Between groups 3514.704 5 702.941 320.652" 2.44E -12
Within groups 26.307 12 2.192
Total 3 541.011 17
* 0.05 o
8
Tab.8 Multiple comparison of carbon storage for the stratified mixed forest of
Eucalyptus urophylla and Acacia mangium with different mixed plantations
Treatment 3 6 : 4 2
Treatment 3 Treatment 6 Treatment 5 Treatment 4 Treatment 2
1 Treatment 1 40.400" 35.014° 28.091° 15.029" 12.295°
2 Treatment 2 28.105° 22.719° 15.796" 2.734
4 Treatment 4 25.371° 19.985" 13.062"
5 Treatment 5 12.309° 6.923"
6 Treatment 6 5.386"

* 0.05 o
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