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Biomass Estimation Factors of Larix principis-rupprechtii Plantations in Northern China

Luo Yunjian' >  Wang Xiaoke’ Zhang Xiaoquan®' Zhu Jianhua' Zhang Zhijun' Hou Zhenhong'
1. Key Laboratory of Forest Ecology and Environment of State Forestry Adminisiration Research Institute of Forest Ecology
Environment and Protection Chinese Academy of Forestry  Betjing 100091
2. State Key Laboratory of Urban and Regional Ecology Research Center for Eco-Environmental Sciences Chinese Academy of Sciences Beijing 100085

3. The Nature Conservancy China Program  Beijing 100600

Abstract  Biomass conversion and expansion factor BCEF  biomass expansion factor BEF and root:shoot ratio R/
S of Larix principis-rupprechtii plantations in four typical regions 1i.e. Guandi Mountain Middle-alpine zone of Wutai
Mountain Basin zone of Wutai Mountain and Saihanba Forest Region were calculated and then their heterogeneities
were analyzed. Results showed that 1 there was no statistical difference of mean BCEF between Guandi Mountain and
Wutai Mountain P >0.05  but the mean BCEF was greater than that in Saihanba Forest Region P <0.05 . Mean
BEF in Middle-alpine zone of Wutai Mountain was greater P <0.05 than that in the other regions among which there
were no significant differences in BEF P >0.05 . BCEF value as well as BEF decreased and tended to stabilization
with increasing stand age mean DBH and standing volume. 2 there was no statistical differences of mean R/S among
regions P >0.05 . R/S value had positive correlations with stand age and mean DBH P < 0.01 but had no
significant correlations with standing volume and stand density. Based on these significant differences among regions we
recommend to select BCEF and BEF values in the given distribution regions. If possible it is better to use the variable
BCEF and BEF as functions of stand measured factors e.g. stand age mean DBH and standing volume
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Tab. 1 Summary of Larix principis-rupprechtii plantations in four typical regions

Study Stand Mean Mean tree Stand density/

Pl ber Altitude Slope/ ° M >me
sites ot number titude/m ope/ age /a DBH/c¢m height/m tree hm ~2 anagement
A 18 1920 31.1 20.9 11.8 10.4 2125
1733 ~2130 25.0~35.0 10.0 ~32.0 4.1~17.2 4.0~15.6 1 700 ~3 350 Extensive management
B 15 2226 29.5 17.3 9.1 7.3 2 627
2054 ~2365 20.0~35.0 8.0~28.0 4.6~13.3 3.6 ~11.0 1575 ~3 600 Extensive management
C 24 1 605 30.0 19.1 9.8 8.1 2 347
3 1400 ~1782 15.0~60.0 9.0 ~30.0 4.0~17.2 4.0~12.1 1 100 ~3 900 Extensive management
D 10 1568 15.0 25.6 13.8 11.2 1 669
1446 ~1790 0.0 ~60.0 8.0~40.0 4.0 ~21.5 3.3~19.6 600 ~3 900 Intensive management
DA Guandi Mountain B Middle-alpine zone of Wutai Mountain C Basin zone of Wutai Mountain
D Saihanba Forest Region The same below.
P<0.05 4 R/S
BCEF BEF P >0.05 2
R/S
2.3
SPSS 3.2
16.0 SigmaPlot 11. 0 BCEF BEF
3 P <0.01 3
BCEF P <0.05
3.1 BCEF P >0.05
BCEF 3 4 BEF
P >0.05 P < P >0.05 3 R/S
0.05 P <0.01
BEF P >0.05 P >0.05 3
2 4 v
Tab. 2 Comparison of biomass factors among four representative areas
S / Pl 25%
Items bt'ud) ot Mean standard error Minimum 3 /E Median 75%, Maximum
sites number quartile quartile
A 18 0.753 0.078 a 0. 506 0. 569 0. 654 0. 705 1. 820
B 15 0.906 0.087 a 0. 550 0. 629 0. 805 1. 155 1. 581
Biomass conversion C 24 0.799 0.023 a 0.599 0.731 0.786 0. 839 1.075
and expansion
3 D 32 0.505 0.016 b 0.377 0. 453 0. 474 0. 541 0.783
factor/ ¢t m ™’
A+B+C 57 0.813 0.035 0. 506 0. 653 0.734 0. 878 1. 820
A 18 1.452 0.098 a 1.177 1.221 1.303 1.431 2. 805
B 15 1.994 0.159 b 1.289 1.507 1.707 2.470 3.057
Biomass expansion C 24 1.498 0.038 a 1.225 1.386 1.472 1.611 1.927
factor D 32 1.423 0.055 a 1.097 1.232 1. 341 1.506 2.309
A+C+D 74 1.454 0.035 1.097 1.250 1.356 1.563 2. 805
A 18 0.157 0.009 a 0.076 0. 137 0. 150 0. 167 0.233
B 15 0.175 0.013 a 0. 069 0. 142 0.180 0.208 0.249
i C 24 0.185 0.009 a 0. 096 0. 151 0.181 0.217 0.270
Roots shoot ratio D 32 0.187 0.008 a 0.120 0.158 0.187 0.206 0.340
A+B+C+D 89 0.178 0.005 0. 069 0. 145 0. 168 0.209 0. 340
©) 0.05 For an item mean followed by the same small letter are not statistically

different at 0. 05 level.
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Tab. 3 Pearson’ s correlation between biomass factors and the stand measured factors
3 . ) Stand density/ Standing volume/
Ttem Study sites Stand age/a Mean DBH/cm . 5 _2
: tree hm m’> hm
t m™3 A+B+C -0.614 " -0.686" -0.191 -0.612""
Biomass conversion and expansion factor D -0.666 ** -0.631™ 0.430" -0.614™"
A+C+D -0.655" -0.659 ™ 0.184 -0.639 ™
Biomass expansion factor B ~0.781** ~0.860** —-0.465 ~0.920**
Root: shoot ratio A+B+C+D 0.351* 0.301 ™ -0.117 0.168
@D# *+ P<0.01 = P<0.05.
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Tab. 4 Regression equations between biomass estimation factors and stand measured variables
¥ v 2
S.E. b S.E. d S.E.
Dependent variable  Study sites Independent variable Regression models 4 ¢ R
Stand age/a y=a+b exp -c 0.634 0.062 2.852 1.337 0.175 0.057 0.52
y=a+b e —c 3 0.650 0.050 3.517 1.742 0.378 0.116 0.62
A+B+C Mean DBH/cm y=at+h exp ¢
i 3 y=a+b exp -c 0.604 0.056 0.767 0.075 0.023 0.006 0.65
Standing volume/ m* hm
Biomass conversion Stand age/a y=a+b exp -c 0.439 0.029 0.509 0.198 0.103 0.046 0.52
and expansion factor/
-3 = _
Em Mean DBH/em y=a+b exp -c 0.398 0.088 0.394 0.090 0.105 0.080 0.40
D
) PR y=a+b exp -c 0.434 0.035 0.257 0.049 0.013 0.006 0.45
Standing volume/ m* hm
) f=a x" 0.153 0.066 0.163 0.059 — — 0.18
Stand density/ tree hm ™ yEas
Stand age/a y=a+b exp -c 1.221 0.058 2.524 0.693 0.132 0.031 0.57
y=a+b e —c 3 1.211 0.074 2.063 0.469 0.212 0.056 0.54
A+C+D Mean DBH/cm y=ath exp ¢
) 3 y=a+b exp -c 1.205 0.059 0.907 0.090 0.017 0.004 0.58
Standing volume/ m* hm
Biomass expansion
factor Stand age/a y=a x 8.797 2.182 -0.546 0.096 — — 0. 69
B Mean DBH/em y=a+b exp -c 1.276  0.579 4.584 3.349 0.236 0.222 0.75
) S y=a+b exp —c 1.064 0.470 1.924 0.386 0.013 0.007 0.88
Standing volume/ m* hm
A+B+C Stand age/a y=aexp b x 0.145 0.010 0.010 0.003 — — 0.13
Root: shoot ratio +D ;= b 0.146 0.011 0.017 0.006 0.09
) Mean DBH/cm sa e * ’ ’ ’ ’ ’
4 Wang 2008 R/
S 2007
BCEF BEF R/S
2 BCEF BEF
Lehtonen et al. 2004 Levy et al. 2004
IPCC 2006
BCEF  BEF BCEF
1 R/S
Brown et al. 1999 Fang et al. 2001
Lehtonen et al. 2004 Levy et al. 2004 IPCC
2006 2007 Teobaldelli et al. 2009 Westoby 1998 Westoby et al. 2002 4
BCEF BEF
R/S 2
IPCC 0.337 R/S
2
Mokany et al. 2006 Wang et al. 2008
2007 Mokany 2006 Wang 2008
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