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Abstract: In order to study the shrub biomass in the forest in Jingouling Plantation and there wasn’t a compre-
hensive shrub models study in this area. Three different forest densities (0.6, 0.8, 1.0) of a natural spruce-fir
Picea koraiensis-Picea jezoensis-Abies nephrolepis forest in Jingouling Plantation, Jilin Province were used for
this research. Based on measured data for shrub biomass under the forest canopy, 13 mixed biomass models for
13 different species and biomass models of the different shrubs’ organs were respectively constructed by R
software. Then the optimal model was selected using the largest R? and F and the smallest Egy and E. Also dif-
ferences in shrub biomass for forests of different densities and for different species distribution with the same
forest density were studied. Shrub quadrat 5 m x 5 m were setted in the center and four corner at each sample
plot (20 m x 20 m), then measured the diameter D, crown width C,, C,, and height H. According to the results
of the shrub species, 13 species, were selected from the sample plots. Results showed that the optimal biomass
model (R?*=0.626 2-0.997 9)for different organs in each species as well as for leaves and roots of Acer

tegmentosum, and the trunk of Acer ukurunduense was a power function; whereas the optimal model of the oth-
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er species was a quadratic equation or binary linear equation. The independent variable of the model for stem
and branch biomass was A (A =wC,C/4) with the other species being D’H and CH (crown width multiply
height). The independent variables in the optimal model of leaf biomass for species Spiraea pubescens, Acan-
thopanax senticosus and A. tegmentosum used factors of Ac and CH, but other species used variables D and
D*H. The optimal model for root biomass was D*H. The accuracy of the models are relatively high, and they
meets the requirements of biomass model estimation, which provides the basis for the measurement of shrub
biomass in this region. The research is only suitable for this area and the shrubs’ ground diameter must in a
certain range, for other areas to be further studied [Ch, 2 fig. 4 tab. 27 ref. ]
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Table 1  General parameters of sampling shrubs

i . i Sk
S pRdEZE CFIME FRdEZE CPIME fREZ

T2k %5 Spiraea pubescens 14 4786 2.292 1.003 0.542  0.384 0.206  #LIRPE K
I A canthopanax senticosus 12 12.131 2.113 1.482 0.387 0.597 0.204  HLAIPE R
Wi Deutzia scabra 18 6.941 2.894 0932 0312 0432 0.256  #LIRIPE K
¥ 4 Rosa multiflora 8 5.601 1.557 0.721 0.231 0.379 0.157 #IRIBE K
1A 4 Philadelphus incanus 11 11.305 2.757 1.830  0.511 0.865 0.318  FrARHIFEA
ZRBET Ribes mandshuricum 10 5518 1.612  1.154 0518 0551  0.333  #uEpEAR
B M Sorbaria sorbifolia. 14 12731  6.017  1.393  0.524 0388  0.207 LRI A
TN Acer tegmentosum 17 10473  7.372 1.398 1.234  0.555 0.486 FrARIFE A
TR Acer ukurunduense 11 8.583 7.325 1.204  0.875 0492  0.713  FRARBIPEAR
%5 T4 Syninga reticulata var. mandsshuca 14 11456 6478  1.387  0.753 0909  0.851 FF AR
4 Lonicera japonica 14 11.721 4.713 1.679  0.644 0945 0363 FrARBIREA
BtE T Corylus mandshurica 17 11.798  8.212 1.613 1.188 0.799 0.675 FFARRIFEAR
AR Ardlia chinensis 14 15.454  6.763 1.259 0.533 0.943 0.349 TR ARRIFEAR
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Table 2 Best-fit component hiomass models for specific species and mixed models for single species

W:f;‘é S A - %%fi : P B R Pl B
W =ae"“® 0.018 1 2.0312 1.850 OE-05 0.003 7 0.851 7 58.263 1 0.000 O
FIEGELZE W ow=a+b (Ac)+c(A)? 0.018 4 0.000 2 0.116 1 -5.840 0E-10 0.002 0 0.945 2 134.774 0 0.000 0
0.21~0.98 W =a+b(Ac)+c(CH) 0.018 1 0.024 2 -0.003 1 -9.660 0E-10 0.000 7 0.898 9 87.819 1 0.000 O
cm W w=a+b(D)+c(A¢) 0.0153 0.000 9 0.026 9 —-1.090 OE-10 0.003 6 0.745 8 29.893 4 0.000 0
W i=ae"“® 0.071 1 1.609 9 4.240 0E-05 0.008 7 0.888 2 80.560 4 0.000 0
W y=a+b(Ac)+c (D*H) 0.015 7 0.026 5 0.000 1 -7.480 0E-17 0.004 6 0.962 6 403.133 7 0.000 0
i W y=a+b(Ac)+c(CH) 0.011 7 -0.063 1 0.0459 6.970 0OE-10 0.005 8 0.830 2 84.057 4 0.000 0
0.28~1.58 W y=a+b(Ac)+c(CH) 0.013 9 -0.068 5 0.046 5 7.990 0OE-10 0.006 5 0.776 5 67.985 2 0.000 0
cm W w=a+b(CH)+c(CH )? 0.045 4 -0.036 6 0.036 3 2.830 0E-09 0.007 5 0.886 0 116.264 4 0.000 0
W u=a+b(Ac)+c(CH) 0.059 4 -0.135 8 0.173 0 2.240 0E-09 0.018 8 0.924 2 221.681 6 0.000 0
W i=a+b(D*H)+c (D*H)? -0.000 7 0.000 2 -1.760 OE-07 4.410 OE-11 0.002 2 0.972 7 482.007 7 0.000 O
g W y=a+b (D’H )+c (D*H )? -0.002 2 0.000 3 -4.600 0OE-07 -7.410 OE-11 0.007 0 0.725 7 35.492 0 0.000 O
0.22~1.35 W y=a+b(D)+c(DH) 0.001 8 -0.000 4 7.730 OE-05 8.600 OE-12 0.001 4 0.902 5 109.219 0 0.000 O
cm W w=a+b (D’H )+c (D*H )? -0.003 2 0.000 5 -1.260 OE-06  1.790 OE-11 0.011 2 0.626 2 20.650 5 0.001 O
W w=a+b(D’H )+c (D*H )? -0.006 0 0.001 0 -1.850 OE-06  9.730 OE-12 0.018 6 0.837 4 70.028 2 0.000 O
W y=a+b(A¢)+c(CH) -0.002 4 -0.051 9 0.052 3 -5.600 OE-09 0.008 2 0.982 7 728.609 3 0.000 0
T W y=a+b(D)+c(D)? 0.005 4 -0.002 3 0.000 3 -2.560 0E-11 0.008 8 0.945 2 223.781 7 0.000 0
2.98~23.31 W y=al’ 2.740 OE-05 2.309 0 9.660 OE-05 0.002 7 0.979 6 707.487 3 0.000 O
mm W w=aD" 2.510 OE-14 9.110 5 0.010 1 0.023 5 0.952 7 154.291 8 0.000 O
W u=a+b(D’H )+c (D*H )? 0.002 1 0.000 3 -7.670 OE-08 —-1.100 5E-09 0.014 0 0.989 2 1 242.204 7 0.000 O
W y=a(CH)" 0.025 0 1.122 9 —0.000 7 0.003 4 0.997 9 4 050.345 5 0.000 O
ViRt W y=a+b(A¢)+c(CH) -0.001 0 0.019 4 0.004 6 -5.200 OE-09 0.003 2 0.993 2 1 070.311 0 0.000 O
2.88~28.90 W =a+b(D?H )+c(DH )? 0.001 2 2.460 OE-05 2.590 OE-09 1.380 OE-11 0.003 2 0.987 2 545.494 6 0.000 O
mm W w=a+b(Ac)+c(CH) -0.004 4 -0.037 8 0.040 8 1.200 0E-08 0.005 2 0.989 7 723.687 9 0.000 0
W u=a+b(D*H)+c(CH) 0.006 0 4.290 0E-05 0.063 4 -6.580 0E-11 0.010 8 0.997 0 2 476.331 6 0.000 0
W y=a+b(D*H )+c(CH) 0.0115 0.000 1 0.016 2 -1.120 OE-10 0.010 6 0.983 5 545.497 4 0.000 O
BT W y=a+b(CH )+c(DH) 0.010 6 0.000 1 0.010 3 -1.820 OE-12 0.011 9 0.957 7 210.506 6 0.000 O
4.20~23.13 W y=a+b(Ac)+c(CH) 0.013 4 -0.008 7 0.019 7 -7.010 OE-10 0.003 8 0.977 2 282.124 2 0.000 0
mm W w=a+b (D*H )+c(CH) 0.026 5 0.000 1 0.008 7 2.320 OE-11 0.019 2 0.865 4 63.099 9 0.000 0
W y=a+b(D’H )+c(CH) 0.061 8 0.000 3 0.048 9 1.400 OE-07 0.039 7 0.965 6 257.515 5 0.000 0
W y=a+b(D*H)+c (CH) -0.021 9 -0.000 1 0.086 9 1.540 OE-10 0.027 1 0.888 1 67.813 0 0.000 0
IS W y=a+b(CH)+c(CH)? -0.013 1 0.063 0 -0.005 8 9.420 OE-09 0.028 3 0.743 1 25.998 4 0.000 0
3.84~20.75 W w=at+b(D)+c(A.) 0.015 2 0.000 7 0.012 5 7.340 OE-10 0.004 0 0.883 0 65.218 6
mm W w=a+b(Ac)+c(CH) -0.002 3 -0.041 6 0.060 8 1.270 OE-10 0.022 0 0.860 8 49.411 9 0.000 0
W w=a+b(D*H )+c(CH) 0.000 2 -0.000 1 0.178 4  9.990 OE-08 0.054 9 0.920 5 101.692 9 0.000 0
W =a+b(Ac)+c(CH) -0.000 8 -0.013 6 0.0439 4.130 OE-09 0.018 4 0.969 0 285.036 8 0.000 0
EHET W y=a+b(CH)+c(CH)? -0.002 5 0.0157 -0.000 7 2.350 OE-10 0.009 4 0.898 3 97.458 6 0.000 0
2.19~26.58 W y=a+b(A)+c(D*H) 0.001 2 0.012 6 -1.750 OE-07 4.810 OE-11 0.003 5 0.940 0 203.918 1 0.000 0
mm W w=a+b (D*H )+c (D*H)* -9.640 OE-05 1.460 0E-04 -6.880 OE-08 -7.260 0E-11 0.009 6 0.904 1  101.298 7 0.000 0

W a=at+b (DH)+c(CH)

0.003 5 6.750 OE-05

0.047 0

3.000 0E-09 0.023 5 0.979 8

540.814 2 0.000 0
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Table 2 (Continued)

%iifé el ) %% : P Ew R P @b
W i=ae"” 0.000 03 1.054 1 -0.000 2 0.008 8 0.899 6 48.369 4 0.000 0

KT W y=ae'® 3.000 0E-6 1.308 3 0.000 3 0.003 6 0.964 5 124.658 2 0.000 O
2.82~7.60 W y=ae"” 0.000 2 0.499 7 -0.000 1 0.000 8 0.914 5  81.377 3 0.000 0
mm W w=ae’® 0.000 7 0.518 2 -0.000 5 0.003 6 0.920 6 93.081 7 0.000 0
W =ae'® 0.000 2 0.819 8 0.000 2 0.008 2 0.981 2 309.873 4 0.000 O

W y=a(D*H)" 0.000 2 1.025 1 -1.310 OE-03 0.027 5 0.950 6  202.991 9 0.000 O

A W w=ae"? 0.001 4 0.156 7 -1.750 OE-05 0.012 3 0.876 0 70.600 8 0.000 O
6.10~27.33 W ,=a+b(D)+c(A¢) -0.003 7 0.000 8 0.020 5 6.100 OE-09 0.007 6 0.857 0  58.151 1 0.000 O
mm W w=a+b(D*H )+c (D’H )* 0.001 3 0.000 2 -1.000 0E-7 -1.160 OE-10 0.018 1 0.843 0  57.445 7 0.000 0O
W y=a+b(D*H )+c (DH )* -0.006 7 0.000 6 -1.000 0E-7  4.450 0E-09 0.056 9 0.9358 146.741 1 0.000 0

W y=atb(Ac)+c (D*H) -0.011 1 0.010 2 0.000 2 -3.010 OE-11 0.007 0 0.977 1 302.694 4 0.000 O

11 H 48 W w=atb(Ac)+c (D*H) -0.013 1 0.009 2 0.000 2 3.190 OE-11 0.018 6 0.816 9  31.646 4 0.000 O
5.72~15770 W y=a+b(CH)+c(CH)? 0.008 2 -0.010 0 0.004 4 6.240 OE-13 0.002 3 0.811 2 3.827 2 0.000 0
mm W w=a+b(D*H)+c (CH) 0.008 0 0.000 2 -0.0125 2.810 0E-12 0.006 6 0.9553 135.136 7 0.000 0
W w=a(D*H)" 0.000 2 1.174 2 6.440 0E-04 0.028 0 0.941 9  128.770 6 0.000 0

W =a+b(D*H )+c(D’H)* -0.001 1 0.000 3 —6.000 0E-7  3.980 0E-12 0.000 7 0.992 5 611.449 4 0.000 0

E 3 W w=a+b(D)+c(D)? -0.016 8 0.005 9 -0.000 4 -4.700 OE-14 0.001 6 0.792 1  17.278 0 0.000 O
3.66~8.33 W y=a+b(Ac)+c(CH) -0.002 3 0.007 8 0.025 2 -2.690 OE-10 0.001 3 0.9755 177.176 3 0.000 O
mm W w=a+b (D )+c(A¢) -0.012 8 0.004 1 0.109 9  2.610 OE-09 0.005 8 0.9349  67.875 2 0.000 0
W y=a+b(D)+c(A¢) -0.038 6 0.010 8 0.153 3 2.300 OE-09 0.005 4 0.982 3 268.803 8 0.000 0

W =a+b(DH )+c(D’H)* -0.010 9 0.000 4 0.000 0 1.070 OE-09 0.019 9 0.943 0  164.900 1 0.000 O

BBk W g=a+b(D)+c(A¢) -0.019 3 0.002 2 0.072 0  8.550 OE-09 0.009 3 0.896 2  88.969 4 0.000 0
421~24.53 W y=a+b(A¢)+c(DH) -0.000 8 0.044 2 0.000 03  2.440 OE-10 0.005 9 0.946 6  172.147 9 0.000 O
mm W w=a+b(D)+c(CH) -0.028 8 0.005 7 -0.016 8 -1.060 0E-09 0.016 4 0.761 2 34.158 0 0.000 O
W s=a+b(D*H)+c(D’H)* -0.005 5 0.000 6 -2.000 0E-7  4.650 OE-11 0.026 2 0.973 5 389.032 5 0.000 0

X RE A, BA— WA e R A P — )RR AR B R 0.008 2(Z5 1) ~0.056 9(FAK ),
B 2 & FIMEAR 1) Ese {355 0.050 0 ASE, HABYIFI Y Ese (H355/NH E (BN, R—P FpiE A5 R
B FE SR A RIS BE T oM e Bk s, HZAS RN A M D A, HAfZ h—o0 RE o — R, B+
525 2R 45 T AS BE T A6 — & W BT RIS BB P, A= s 3 0 i 0 U8 B A o W . 75 % i 8 O R R
FAR R D°H, TEfSbk . 29 THF . BLAMERRHAZEN DH M CH, BREL . WHsh, HAYFw
YIS BNHEL, B R T F DH, R ARIE SR, 52 m H A P B 7 d e b A
o, ZEEX 13 MMM R — Ay R R B, EEAREY R T2 REAHET DPH, WNE 2
WATLAE . B, B, 2N YR E YRR AR ADE REGE T e FS T A Y R B
M R B HAL Y Rl A BT RL 1 8 RN T4 40 B AR ) R (A

213 f—MhitEpEReBEN G ] 2015 4 7-8 H B SEIEHE /R R B AR A (5~10 B ) X #5157
PEATRL I, Kr IR g R aniEl 1 g 3, &R AR i SCIE S R BRI B A B AR T — LA R
60.00%, HAYAF] 70.00%0 F, HA 7 R HIE %R 90.00% 0L ., 13 AWl r) o — P R 4 4
TS 40 A R 5 14 51 82.00% LA -, S 82.77% (1 57 )~98.19% (FEA ), 185t Al 4% (1 - 3440 A 3R L AL
fib B b B, PR Sk U B A o R ) ) A R L At A Bt AR T AR . MK B A X R 2 A
1.82%, H VLG22 IKF) 98.19%, BERIILG BEAR M5 A58 . B 40ORn LA AR 1 - A X iR 22 L X
25 5.00%, BERIIGE MR RALHME B 18.00%, X2 i T REA B 5/ S5 8O 3 I A B AR
HoA I 11.00% 447, FE ALK B R AL S 20K, RN AT Y T AR Hib DX AR W i A 5
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