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Abstract

nant woody shrubs (Rosa spinosissima L. , Lonicera cearulea Linn. , Berberis heteropoda Schrenk , Juniperus pseudosabina Fisch. et Mey, Spiraea

(1. College of Resources and Environment Science , Xinjiang University , Urumgi, Xinjiang 830046 ;2. Key Lab
[ Objective | To study the biomass estimation model of dominant woody shrubs in Altay Mountain. [ Method | Taking 6 species of domi-

chamardryfolia Linn. ,Cotoneaster melanocarpus Lodd. ) in the eastern,central ,and western areas of the Altay Mountains as research objects. U-
sing different function and the independent variable (D*H) to build a single species of organs and individual biomass estimation model ,selecting
the fit of the correlation between the highest and the best model as the best estimate of hiomass model. [ Result ] The results showed that the 6
kinds of shrubs in order of the average biomass of an individual plant were Cotoneaster melanocarpus Lodd. [ (20.78 £8.99)kg] , Berberis hetero-
poda Schrenk. [ (13.24 +6.14) kg],Lonicera cearulea Linn. [ (12.17 £3.63) kg],Spiraeca Chamardryfolia Linn[ (9.20 +3.74)kg ], Juniperus
pseudosabina Fisch et Mey[ (4.87 £0.96) kg, Rosaspinosissima Linn. [ (4.09 £1.78) kg]. Through the Pearson correlation test of different spe-
cies in different vegetative organs,found that biomass of the other 5 kinds of shrubs vegetative organs differ significantly (P <0.05) except the
Juniperus pseudosabina Fisch. et Mey. Vegetative organs of 6 kinds of shrub biomass and plant biomass were fitting 27 groups,among them,7 set of
linear function,9 set of binomial function,6 set of exponential function ,4 set of logarithmic function, 1 set of power function. Function of 27 group
were significant (P <0.035). [ Conclusion] This study can provide theory basis for the forest biomass estimation of Altay Mountains in the future.
Key words Shrubs; Biomass ;Model ; Altay Mountain
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Table 1 Different vegetative organs biomass and total biomass of 6 kinds of sbrub species kg
Yy =¥ HE Biomass AR
Species R Root A% Branch - Leaf B Fruit Total biomass
B/ NEE
. - 5.99 +£2.56 ac 6.69 +3.13 ab 0.31 +£0.20 ab 0.26 +0.23 a 13.24 +6.14 ab

Berberis heteropoda Schrenk.
BRAA
s . 6.78 £2.63 a 4.98+1.16 a 0.37 £0.14 ab 0.04 +0.01 b 12.17 £3.63 ab
Lonicera cearulea Linn.

Sy
g*”@{ﬁk . . 2.27+1.03b 1.53+0.64 a 0.24 +0.09 a 0.05+0.04 b 4.09+1.78 b
Rosaspinosissima Linn.
%ﬁﬁ%ﬁﬁ*ﬂ N 2.94+0.72 b 1.33+0.24 a 0.60+0.10 b — 4.87+0.96 b
Juniperus pseudosabina Fisch. et Mey.

Y v
j(.[]t”éﬁ‘% - 4.49 +1.66 ab 4.41 +1.96 a 0.29 +0.13 ab — 9.20+3.74 b
Spiraea Chamardryfolia Linn.
A
AR T 8.25+4.25 ¢ 11.92 +6.15 b 0.55 +0.52 ab 0.07 £0.05 b 20.78 £8.99 a

Cotoneaster melanocarpus Lodd.

TE : [RISIAR/ING FREFRIR A BRI 22 53 1. 25 (P <0. 05)

Note ; Different lowercase letters in the same column indicated significant differences( P <0.05)
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(P <0.05) s Hrii )y A& E R BARDCHER R 38 R HAR S E TR B A B AR C R (P <0.01)
TERARAY SR BEY R 2B B EMLE KR (P <0.05),
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Table 2 Relationship among different vegetative organs biomass of 6 kinds of shrub species
Yy R -4 -t 2R - GRS - 2R
Species Root — branch Root — leaf Root — fruit Branch - leaf Branch - fruit Leaf — fruit
TRAUNEE . . . .
Berberis heteropoda Schrenk. 0.996 0.999 0.991 0.992 0.998 0.999
S . 0.643 0.917 0.951 0.885 0.595 0.891
Lonicera cearulea Linn.
42 il 5k 7
?Iﬂﬁﬁ& . . 0.961" 0.999" " 0.952" 0.952" 0.830 0.961"
osaspinosissima Linn.
BT SET B _ _ _
Juniperus pseudosabina Fisch. et Mey. 0.838 0151 0.603
KA - y - . - B
Spiraea Chamardryfolia Linn. 0.992 0.990 0.997
m
ARRA S 0.998"" 0.984"" 0.963" 0.991"" 0.977" 0.994""

Cotoneaster melanocarpus Lodd.

TE: * FIRTE0.05 KFRFANG, + + FIRTE0.01 K EBFHIE

Note: * stands for significant correlation at 0.05 level; # s stands for significant collelation at 0.01 level
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Table 3 The biomass regression equation and coefficients of 6 kinds of shrub species

% A e R
i/;ztfies Depen:ei iriable I\Tf.(\)del 4 b ¢ R F P
RIL/NEE W, W=a(D'H)* +b(D’H) +c¢ 0.446 2.352 0. 060 0.999 738.892 0.026
Berberis heteropoda Schrenk. W, W = qe" ¥t 0.185 2.616 0. 990 195. 304 0. 005
w, W=a(D'H)> +b(D’H) +c¢ 0.035 0. 005 0.023 0.999 1 719.270 0.017
W, W = ae’®" 0.396 0. 029 0.983 112.788 0. 009
W, W=a(D’H) +b 2.250 3.671 0.997 701.489 0.001
WRAA W, W=a(D*H)* +b(D*H) +¢  —0.338 0. 070 3. 807 0.993 144.379  0.007
Lonicera cearulea Linn. W, W=a(D*H)* +b(D*H) +¢ 2. 120 -0.102 -5.121 0.971 33.040 0. 029
W, W=aln(D*H) +b 0.391  -0.463 0.994 475. 985 0
Wy W =ae' ™ 0.076 0.019 0.915 32.472 0.011
W, W=aln(D’H) +b 0.023 -0.011 0.995 601.571 0
Ll W, W=a(D*H) +b 1.883 0.721 0.998 758.469  0.001
Rosaspinosissima Linn. W, W=aln(D’H) +b 0.727 1. 841 0. 996 511.322 0. 002
W, W = ae’™™ 0.723 0. 124 0. 995 416. 640 0. 002
W, W=a(D’H)> +b(D*H) +c  —0.041 0. 070 0. 023 0.998 253,185 0. 044
W, W=a(D*H)b 0.546 4.719 0.998 841.830  0.001
ST TR . ! Wy W=a(DH) +b 1.791 0. 893 0. 980 99. 981 0.010
M‘:y”’em‘ pseudosabina. Fisch. ety W=a(D*H)? + b(D*H) +c¢ 2,281  -0.802  -0.134 0.992 62.053  0.040
' W, W=aln(D’H) +b 2.404 2.123 0.999 1510.514  0.006
K544 W, W=a(D’H) +b 3.832 -1.206 0.998 1948.411 0. 000
Spiraea Chamardryfolia Linn. W, W=a(D’H)* +b(D°H) +c 0.903 1.071 0. 054 0. 997 294. 420 0. 003
W, W = ae"”" 0. 881 0. 075 0.999 2215.083 0
W, W=a(D*H)* +b(D*H) +¢ 2.352 1.380 2.145 0.983 57.112  0.017
R Wi W=a(D’H) +b 0.556  -0.605 0.991 214.953 0. 005
Cotoneaster melanocarpus Lodd. W, W=a(D'H) +b 1.465 -11.444 0.999 1 881.009 0. 001
W, W=a(D'H)* +b(D*H) +¢c  —0.022 0. 002 0.197 0.998 302. 761 0.041
W, W = ae’”™ 0.153 0. 003 0. 990 195. 205 0. 005
W, W=a(D*H) +b 2.100 -12.697 0.998 903.415 0.001
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Table 4 Biomass models of nutrient organs in shrubs

E I X 2 .
Organs Equation 4 b ¢ R F St
HE Root W=a(D*H)b 0.427 2.844 - 0.822 110.905 0.000
4% Branch W=a(D’H)?> +b(D°H) +¢ 0.035 0.032 2.754 0.839 60. 147 0.000
" Leaf W=a(D’H)> +b(D°H) +c  -0.022 0.002 0.371 0.563 14. 836 0.000
Hb [543 Aboveground W=a(D’H)* +b(D’H) +c¢ 0.022 0.034 3.150 0.836 58.772 0. 000
YR Total W=a(D*H)*> +b(D*H) +c 0.484 0.032 5.902 0.828 55.176 0.000
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