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Biomass and its allocation characteristics of Eucalyptus urophylla x E. grandis

plantations at different stand ages

FU Weibo'*?, PENG Wanxia'>", SONG Tongqing', ZENG Fuping">, DU Hu'’*, WEN Yuanguang’,
XU Huifang'**

1 Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, CAS Changsha 410125, China

2 Huanjiang Observation and Research Station of Karst Ecosystem , Chinese Academy of Sciences Huanjiang , 547100, China

3 Forestry College of Guangxi University Nanning 530004, China

4 Jiangxi Agricultural University, Nanchang 330045, China

Abstract: To explore biomass dynamics and its allocation in Eucalyptus urophyllaxE. grandis plantations at different stand
ages (1,2, 3,5, 8a), fifteen plots with an area of 20 mx50 m each, were constructed in Guangxi, southwest China. The
biomass of single variable regression equation for DBH ( diameter at breast height) was established based the data of 18
sample trees of E. urophyllaxE. grandis with different ages and DBH. Regression analysis of sample trees in arbor layer and

harvest method in quadrats for shrubs, herbs and litterfall layers, were applied to calculate the biomass of Eucalyptus
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urophylla X E. grandis plantations at different ages, and to analyze its composition, distribution patterns, and variation
trend. The results showed that the total biomass of the plantations increased with stand age, being 12.94 t/hm” in la stand,
47.75 t/hm’ in 2a stand, 64.51 t/hm’ in 3a stand, 105.77 /hm® in 5a stand, 137.51 t/hm’ in 8a stand, with the living
biomass and litter accounted for 85.60% to 97.61% , and 2.39% to 14.40% , respectively, for the five stages. Arbor layer
dominated the E. urophylla X E. grandis plantation responsible for from 54.80% to 91.56% of the total biomass and the
dominance increased with stand age. The litter layer was ranked the second in plantation biomass. The biomass of shrub and
herb layers was very low, responsible for 1.02% to 6.47% and 0.28% to 24.33%, respectively, and the ratios decreased
with stand age. In the arbor layer, trunk accounted for 51.07% to 98.48% of the biomass, and the ratios increased along
with stand age, while branches, leaves, and roots were responsible for 5.76% to 11.80%, 2.17% to 21.01%, 6.72% to
14. 87% , respectively, and the ratios of all the compartments decreased with stand age. In the shrub layer, branch
accounted for the highest proportion (37.89% to 56.79% ) of the total biomass while leaves and roots accounted for 16.35%
to 34.24% and 19.52% to 39.52%, respectively, with little variations among stand ages. In the grass layer, the
aboveground biomass was larger than the underground biomass from la stand to 5a stand, while the underground biomass
accounted for 63.87% of the total biomass for the 8a stage. The total biomass and biomass of different compartments for E.
urophylla x E. grandis plantations had good growth models with the total biomass increase represented by Y=-1.693x10"+
3.337x10°X-1.761X>. Compared with other forests, the total biomass of 8a E. urophylla X E. grandis plantation was equal
to the 32 a Phoebe bourmei plantation, while lower than the tropical rain forests. However, the net annual biomass increment
of E. urophylla X E. grandis plantation was 17.19 t hm™ a™', which indicated that E. urophylla X E. grandis was a fast-

growing forest tree species with high photosynthesis efficiency and carbon sequestration capacity.

Key Words: Eucalypius urophylla X E.grandis; biomass; stand ages; regression models; Guangxi Province
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Table 1 Sites description of Eucalyptus urophyllaxE.grandis plantation at different stand ages

ages (B/hm?) Soil types (I/ke) Slope aspect position Altitude Latitude Longitude

1 111000 fag: 11.00 5—10 | th 145m 107°55' 22025

2 153000 21 e 18.89 25—30 il h 150m 108°10’ 22°52'
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Table 2 Regression models of biomass for Eucalyptus urophyllaXE.grandis

BE WAEHE AHIE AL 525 M FEAR Bl
Organs Fitting equation Correlation coefficients r Sum of squared residuals Samples (n)
I Leaf W, = 1.182¢000%0° 0.873"* 0.690 18

% Branch W, =0.042D"5% 0.946 " 1.530 18

+ Stem Wy, =0.028D*%% 0.989 0.811 18

2 Root W, =0.06D""" 0.922** 1.831 18
42k Total single-tree W,=0.138D*%¢ 0.988** 0.556 18

* % P<0.01

3.2 RIEIFRIE R EAEN TR A2 A S H Ay i

FE RN TR A Wt 5 FOMRIS 4% VAR OC | A=
Yy ik Wi A RS S R I (% 3) ,1,2,3,5
M AEAE R E A N TARA Y53 5 0 6.84,42.11,
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Table 3 Biomass allocation in arbor layer at different stand ages for E. urophylla x E. grandis plantations

S/ a M Leaf A% Branch T Stem 2 Root ST Total
Stand A Ry AR, SELEY YR SEAY EYEs SRE4Y EPhRs i B
ages (vhm?) ®HO/%  (vhm?) ®BHEOA/%  (vhim?) BHOV/%  (vho?)  #EEB/%  (v/hm?) 2 H A/ %
1 1.44Cd 21.01 0.81Dd 11.80 3.50De 51.07 1.02Dd 14.87 6.84De 100
2 2.29ABbc 5.43 3.49Cc 8.28 29.70Cd 70.52 4.23Ce 10.04 42.11Cd 100
3 2.12Bec 3.92 4.07Cc 7.52 41.53Cc 76.74 4.88Cc 9.02 54.12Cc 100
5 2.54ABab 2.69 5.91Bb 6.28 86.31Bb 91.68 6.96Bb 7.39 94.15Bb 100
8 2.83Aa 2.17 7.53Aa 576  128.87Aa 98.48 8.79Aa 6.72  130.86Aa 100

IR R RS F 2R 22 70 835 (P<0.01) , AF/NG 8RR 22 5 W35 (P<0.05) 5 Y5 Biomass; (5 & E W) HAf] Percentage of the

total biomass
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Table 4 Biomass allocation in shrub layer at different stand ages for E. urophyllaxE.grandis plantations

kit a I Leaf 4% Branch #R Root ST Total

Stand ages s HREY 7/ v F R s HREY G275 v HEAEY)
(vhm?)  HHH/% (v/hm?) &= H/ % (v/hm?) BB/ % (/hm?) =il %

1 0.20ABab 24.30 0.33BChe 41.11 0.28ABab 34.58 0.81ABbc 100

2 0.07Bb 34.24 0.09Cc 46.24 0.04Bb 19.52 0.19Bc 100

3 0.27ABab 16.35 0.93Aa 56.79 0.44ABa 26.86 1.64Aa 100

5 0.45Aa 28.36 0.61ABb 37.89 0.54Aa 33.74 1.60Aa 100

8 0.29ABab 20.42 0.56ABb 40.06 0.55Aa 39.52 1.40Aab 100

3.4 RIREIFRIE B E AN TR )Z KI5 A 1)

AR B E A AR R A A (R 5), K
I A :5a> 1a>3a>8a>2a, 1 4FEAz B E # A Tk
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Table 5 Biomass allocation in herb and litter at different stand ages for E. urophyllaxE.grandis plantations

e BAHy 1 M T Bt Y
Stand ages R & S R, R i & A A
(Vhm?) A/ % (Vhm?) Rl % (Vhm?) A/ % (¢/hm*)

1 1.74Aa 57.10 1.30Aa 42.90 3.04Aa 100 1.80Bc
2 0.10Bc 73.33 0.04Ab 26.67 0.13Bb 100 5.31Aab

3 1.51Aab 57.43 1.12Aa 42.57 2.63Aa 100 6.11Aa

5 2.06Aa 58.59 1.45Aa 41.41 3.51Aa 100 6.51Aa

8 0.71ABbc 36.13 1.26Aa 63.87 1.97ABa 100 3.29ABbc
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Table 6 Biomass allocation in different layers at different stand ages for E. urophyllaxE. grandis plantations

PRS2 TeARJZ Arbor layer H#EAR)Z Shrub layer HARJZ Herb layer 7% Litter B3t Total
Stand Evms ERAY EWws  SEEY APEs hHEEY AYEs SE4Y AR/ i B
ages (vhm?) EHH/%  (vhm?) ®BHEA/%  (vhim?) 2HA/%  (vhm?)  BEHB/%  (/hm?) 5 il %
1 6.84Dd 54.80 0.81Cec 6.47 3.04Aab 24.33 1.80Dd 14.40 12.49De 100
2 42.11Cc 88.19 0.19Dd 0.41 0.13Dd 0.28 5.31Bb 11.12 47.75Cd 100
3 54.12Che 83.90 1.64Aa 2.54 2.63Bb 4.08 6.11Aa 9.48 64.51Cc 100
5 94.15Bb 89.01 1.60Aa 1.52 3.51Aa 3.32 6.51Aa 6.15 105.77Bb 100
8 130.86Aa 95.16 1.40Bb 1.02 1.97Cc 1.43 3.29Ce 2.39 137.51Aa 100

2.6 REMNTHMAEY R KA

HNT TREBEMANTHSASE SRR LA
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(V) R Z Rt 5 A A R AT AU, I 1]
FA R ZR B e VR LA IR | A5 sk 7 e
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Table 7 Growth models of different organs in arbor layer, shrub, herb, litter, and total biomass

H:¥)1e Biomass 1A Models R? P n
FEAR M Tree leaves Y=exp(7.998-0.713/X) 0.921 0.010 18
TR AAKE Tree branch Y=913.349+3.146x10InX 0.99 <0.001 18
FE AT Tree stem Y=-1.938x10%+2.408% 10> X-686.345X> 0.995 0.005 18
TR AR Tree root Y=1.201x10°+3.626x10°InX 0.988 0.001 18
FEAK Tree Y=exp(12.139-3.281/X) 0.991 <0.001 18
A Shrub Y=672.039-202.574X~162.864X%~15.807X> 0.541 0.791 18
HA Herb Y=6.129%10°-4.783x103X-1.418x10°X>-110.622X> 0.581 0.762 18
JHI%Y) Litter Y=-560.992+3.238% 10 X-346.602X> 0.930 0.07 18
B Total biomass Y=-1.693x103+3.337x10°X-1.761X> 0.996 0.004 18

4 THEMER

41 e
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A5 T e 3 2 R I e, {EHS £ B A A2 K Y
B2 H AR S AR 2 A AR A A 6
RF, PRIHAE AR AR A= 4y £ T v DA B A28 Sy B A8 it
RS RIRE )77 38 2 AR ST IR B AR 2y o
AR ) e AR N TR A Py i 50 A B AT A e O K
B AR E B B A ) B AR R OC R B ik #
Wt ZE KT BEAE X AN [T MRS B R N TR A 414
B Z R B S A R AT A A
4.1.2  JRE N TS A RSB AE i 1 A

B 512 AR R EY =R R
BUIAADC, AN X IR K S | ISR L R AR AR

RN ARSI B LR, I ST A B AR
AR, 8 A R E MY RN 137.51 t/hm®,
S HARS B VIR OC, e R )2 & 48 B V& ) AL AEY)
S UL AR Y 1 BEAR G 11 S e Bt Mk i 8 0 1 3h A8
i, SHALZRMA L, 8 R E A N TR Y
T AR TN R 8 X 25 4F A B HT AR R bR AR B
B 5 30 FA AARE N TARAE YRR
TR TR TR AR B LAt AR AR R A g i 120 ]
REMNTHMEE A= 73517.19 t hm™ 2™, & T
10 4EAE R MRk (15.98 t hm™ a™') Y 32 4FAE 4l
ARANTH(S. 57 t hm™ a™) P 45— Y FRARE AL A
ARSI O e v R AR N TARAE i A 7=
(17.56 t hm™ a™") Y RUIE B EARE LA
VeI SR , RIS 1K, e — AR 37 i A B AR
R Fh
42 %5ig

T ] R AR N MR & JR i e 0 A7 7 bR b
JIHEIR RGP 5 B A IR, ] S IR AR N TR
AIRELL R R OB B N AP G L, AR R
REMANTMITARR& ST M EREY LS4y
T A R A 3G KB B A Py Y AR
A Y=-1.693x10°+3.337x10° X - 1.761X ; #k 43 i
A BEARIR TR AN, 1,2,3,5 4R N 8 4R B E A%
NTARAY &3 5N 12.49,47.75,64.51,105.77 Al

137.51 v/hm®; RS BL T, ToARZE di g X e, o5
54.80%—91.56% , H.IKE AR W4 A 38 i 15 %, Hak oy
V&Y, HE AR 2R R AR 2 A N, s
1. 02%—6. 47% 1 0. 28%—24. 33% , 14 it AR 7 Ay 484
T 3 0 R TR E LT BT b B e,
51. 07%—98. 48% , H. Bl AR 1 3G fin , &z it AR 29 531
di 5.76%—11.80%, 2. 17%—21. 01% FI1 6. 72%—
14. 87% , S REAREE T T B 5 BE K 2 DLR T o Lo 4] 35
1, N 37. 89%—56. 79% , W FIAR 43 51 &5 16. 35%—
34. 24%H1 19. 52%—39. 52% , FEAKIEE Y AL A K
TR JZAYEL 1—5 4F A LU b F 5 Fe B4Rk, 8 4R
R AT LR35 63, 87% ;8 A AR BB I Mg N TR
A 30 4FEA B AR E N TARERF, 8T a0
M (EHAR Y A = ik 1719 vhm? J2—8 G
B R | TV RRVES ) R A T A R AR ol

Brigt: AU ST EAR B TP FA XA
MBI e 2% 1 22 U 3 B s AR I A A B T
R BE RO A IS5 T AL A S RH A
Be) T PER A MR B b el A 25 el A 8 Uil A =
AR D SEFE R I BUE
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