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Studies on Biomass and Energy Characteristics of Short Rotation
Energy Plantations of Eucalyptus urophylla x E. grandis
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Abstract: In order to development and utilization of Eucalyptus urophylla % E. grandis plantation, biomass
and calorific values of 1- to 4-year-old E. urophylla % E. grandis were determined to reveal biomass and energy
characteristics of Eucalyptus at different ages. The results showed that the biomass of leaves, branches, stem,
roots, bark and total biomass increased with increasing age. The ratio of leaf, branch and bark biomass to total
biomass decreased with age, while the ratio of stem biomass to total biomass increased. Biomass of 1- to 4-year-
old individual and stands ranged from 4.32 to 66.29 kg, and 10.68 to 153.33 t hm?, respectively. Biomass structure
characteristics revealed that Eucalyptus plantation began to closure at the 4" year, and stem growth was dominant.
Gross calorific values had significant difference (P < 0.01) among five components, such as leaf, branch, root,
stem and bark, with ranged from 17.23 kJ g for bark to 20.56 kJ g for leaf, those of the same component had
no significant differences among different ages (P > 0.05). The retained energy of 1- to 4-year-old individual and
stands ranged from 81.61 to 1255.22 MJ and 201.83 to 2903.32 GJ hm™, respectively, the change trend and orders
of components were the same as biomass. Therefore, it suggested that E. urophylla x E. grandis energy plantation
could manage with short rotation for 4 years.
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Table 1 Growth state of Eucalyptus urophylla % E. grandis plantation
it I TN bk oA S
Age (a) Average height (m) Average DBH (cm)  Planting density (ind. hm™) Survival (%) Current density (ind. hm™)
1 5.4 4.4 2500 98.9 2473
2 14.0 10.0 2500 96.3 2408
3 16.0 11.3 2500 95.7 2393
4 17.5 12.2 2500 92.5 2313
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Table 2 Retained biomass and allocation of Eucalyptus urophylla * E. grandis individuals at different ages

i PUAFHE ) Retained biomass (kg) ot
Age (a) i H Leaf #A; Branch PR Root i+ Stem % Bark Total
1 0.42(9.72%) 0.78(18.05%) 0.46(10.65%) 2.06(47.69%) 0.60(13.89%) 4.32(100%)
2 1.06(3.95%) 2.98(11.12%) 2.12(7.91%) 18.56(69.22%) 2.09(7.80%) 26.81(100%)
3 1.21(3.18%) 3.56(9.35%) 3.85(10.11%) 26.71(70.16%) 2.74(7.20%) 38.07(100%)
4 1.78(2.68%) 4.87(7.35%) 5.56(8.39%) 49.80(75.12%) 429(6.46%) 66.29(100%)
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Fig. 1 Retained biomass of Eucalyptus urophylla % E. grandis planfations at different ages
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Table 3 Biomass structure of Eucalyptus urophylla % E. grandis at

different ages

RENiES FE#5 Index
Age (a) BNR BNI FC STR
1 1.695 0.287 0.107 0.528
2 2.815 0.151 0.040 0.752
3 2.940 0.125 0.032 0.781
4 2.743 0.100 0.027 0.820
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(P < 0.01), [F]— 253 AN [FIBRES 1) 22 A i (P >
0.05), F I REARIS BN, B8 B A% T i VB IR R
PR O R AR, TR 5 AL B E AR

R AR A e, AR 20 kI g DL BT
B8 20.56 kI g5 LU, 9 7E 19 k) ¢! L k5
AR50 A (R 4 R 42230, 9 7E 18.66 kI g A 15
Bz 1 B A0, YA T 17.50 kI g, 4 4F AR i B 2K
T 17 KT gt 4 PRI B B[R4 5 (14 T i A
A/ INITRE A+ 1 AFAE R 4 AR A I > BERE > A
T > B > B Rz 52 AFAR i R > BER > AR > A
T > BBz 5 3AFA i > BT > AR > B > B Bz
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Table 4 Variance analyses of gross calorific values of Eucalyptus urophylla % E. grandis
AR S Variation source  “F- 7 fll Sum of square  F H ¥ Degree of freedom 475 Mean square F P
MU Age [ i3] Between groups 0.471 3 0.157 0.126 0.945
ZH A Within groups 145.051 116 1.250
R Total 145.522 119
2%y Component  #1[fi] Between groups 135.266 4 33.816 379.173 0.000
2N Within groups 10.256 115 0.089
M3 Total 145.522 119

e 5 AR FR R T B AE

Table 5 Gross calorific value of Eucalyptus urophylla * E. grandis at different ages

BENIES F IR EHUE Gross calorific value (kJ g) P4
Age (a) I F Leaf #% Branch & Root W+ Stem )z Bark Average
1 20.40+0.19A 19.20+0.37B 18.66+0.56C 18.98+0.12BC 17.31+0.11D 18.91
2 20.85+0.23A 19.33+0.07B 19.02+0.11C 18.78+0.12D 17.37+0.11E 19.07
3 20.22+0.45A 19.16+0.14ABC 18.98+0.18C 19.33+0.16AB 17.44+0.23D 19.03
4 20.75+0.09A 19.26+0.16B 18.94+0.25C 19.02+0.23C 16.78+0.12D 18.95
-1 Average 20.56 19.24 18.90 19.03 17.23

AR IR AR RIS 5 3R 22 5 B35 (P < 0.01).

Data followed different capital letters within line indicate significant difference at 0.01 level.
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Table 6 Retained energy and allocation of Eucalyptus urophylla % E. grandis plantation at different ages

il Hes A7 Retained energy (MJ ind.” P
iy A= ined ind.”! At
Age (a) K Leaf #% Branch #R Root T Stem iz Bark Total
1 8.57(10.50%) 14.98(18.35%) 8.58(10.52%) 39.10(47.91%) 10.39(12.73%) 81.61(100%)
2 22.10(4.38%) 57.60(11.41%) 40.32(7.99%) 348.56(69.04%) 36.30(7.19%) 504.89(100%)
3 24.47(3.35%) 68.21(9.35%) 73.07(10.01%) 516.30(70.74%) 47.79(6.55%) 729.84(100%)
4 36.94(2.94%) 93.80(7.47%) 105.31(8.39%) 947.20(75.46%) 71.99(5.73%) 1255.22(100%)
3500.00
5 3000.00 + 2903.32
o 5
E ‘; 2500.00 F
3 =
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B % 200000 | 1746.50
& >
= 2
gy g 150000 ¢ 1215.77
RyAy) e
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Fig. 2 Retained energy of Eucalyptus urophylla % E. grandis plantations at different age
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