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Abstract: Estimation modeling of the total biomass of shrubs is associated with certain difficulties. Moreover, merely
studying the effect of organ allocation adaptability on shrub biomass is not sufficient. Thus, to investigate the effectiveness of
biomass estimation modeling on organ allocation in plants, we focused on six common shrub species found in the forests of
Tianshan Mountains, northwest China. To conduct a community investigation, we selected three sample areas in the
eastern, central, and western regions of Tianshan Mountains. A number of whole standard plants from six shrub species were

harvested to determine total biomass, which was divided into the, biomass of the roots, branches, and leaves, along with

E WA SHinde B /R i KB R & T8 800 H xjlk (2013) 001 [H 5 H AR ARG H (31060075) 3 Hrii A if X2 g PERHIT B B 5
ABHI A 55 9 & 0BT 4 100 H (R ILZRFR PYFRHE AR AE Wy i e A= 7= J1 5K ) 201414 )

75 B H#5:2014-04-28; % £& H i B A . 2015-

# WM iHA/EH Corresponding author. E-mail ; ecocsl@ 163.com

http ://www.ecologica.cn



2 A E = 35 %

different classes of root diameter. D*H (the square of the diameter multiplied by height) and V (the area of the crown
multiplied by height) were selected as the independent variables in the estimation models. Optimal estimation models for the
total biomass of the six shrub species were constructed using regression analysis. These models were used to compare
differences in total biomass allocation to vegetative organs and in biomass allocation to roots of each root diameter class in
the shrub species. The following results were obtained. First, the total biomass of Berberis heteropoda, Lonicera hispida, and
Cotoneaster melanocarpus was approximately 8.48 to 9.01 kg, whereas that of Rosa spinosissima, Spiraea hypericifolia, and
Juniperus pseudosabina was approximately 2.71 to 3.20 kg. Second, the optimal estimation models for the total biomass of R.
spinosissima , S. hypericifolia, and C. melanocarpus were functions based on V as an independent variable, whereas those for
B. heteropoda , L. hispida, and J. pseudosabina were functions based on D*H as an independent variable. The value of R* for
each estimation model was greater than 0.850, and all the models reached a high degree of accuracy at the 0.05 significance
level. Third, differences in the proportional allocation of total biomass to roots and branches of the six shrub species were
not significant, whereas that to leaves was significant at the 0.05 significance level. The root biomass of all six shrub species
decreased with decreasing root diameter class, with significant differences in the proportional allocation of biomass to roots
in roots with a diameter greater than 2 mm ( significant at the 0.05 and 0.01 significance levels for roots with diameters
greater than 20 mm ). For all examined shrub species, we conclude that the differences in total biomass allocation to
vegetative organs and in biomass allocation to the roots of each diameter class reflect adaptive strategies to their respective

habitats.
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WEARZIE AR EE 2 AR Wy e R R 0 T R AR AE 2 — R A e DG TE A B T
RETR Y AR IE THAE S B Al LRI TARMIRATF IR ZEMOARSE 1, X TR A A Pyt 25 AR ik
FROBIF T A 3l (L JRE A A i 0 S TR O Ok LT, I 8 A A i 1) 7 ik T O T R A R AR
LT AR TR IRE g ELIURE B SUARMEN JE GE T4 KRR AR I 2R AP AE BRI e . IR, R 5
PR A AL S RE AR A Wy T D T AT | A 2 i P R ) AR RS

I PEAT IR A W T T 05k BRIk SRS XA RIE S | B A6 2% Pl A A 4 i bk
FEMITRA , Z B0 58 N G T T A AR R A 1 05 71 AG I 7 o A 8 4, LA o g I
AR hE T BORGT TR (R oM 05 i S R X S PR 2 1) AR O AR AT i, DLHOR MR TR0 R R B 2 W)
T A Y A T AR AL TR B DN AR B 1 R AR R TR ELE R A A STk A
X PR DX THE A A W ) SR 2 1 A T P RE

RARRA: P AR 45 2 v (8 50 TR SR W S Al A 26 0% s BB RS I RN A PN AR KR B L R
S AT AR B B BB A3 R A e HS PR AR AR RE Y IO AR AR B i 22 I 43 T AR A
X RIE I A S5 5 FEARRRERE e TR I A A TS X 5 M T, % A R AR A R LAY
P 5E 224 TPAE XS AN TR AR SRR Z 14 A 0 ek B A BRI R A0 LU 100200 ) L4 T SR Wik 114 A 25 345 17 PEF 5
ANFEIT X HEA A My B 4 Y 3T B H R R 14 A 2 T AP ] A B A I T

ABIEFE VLR AR XS WLFEA BT X G2, A HEBR A AR 1] o A7 56 138 TR 3R AR B2 ), A K LR | PP |
VR 73 1| B AR M A TRETS U A FERETS PR A Bt b BOZ S MR bR RS T, DL ROk ok 4
PRA W FNA A% B A i DL SISO R TR LR DX 7S o R AR ) B A 0 B A SRS IR A B 1275 ol
ARFRRA DA E TR B _ LR RO, SR 25 WA e bk AR e 135 IR e B 2 BC O 1 A SR AR AR W e A A
o BCTT I AL (4 A S0 NP X T IR A T R IR I BEA ) LR 2 e B — E T

1 #MREFE

http ; //www.ecologica.cn



23 4 DUBE A5 RALARIX /S TR A 1) e 14 A6 R G288 1 0 B B 3

L1 WF5EIX DL

KWK AR I = 42 ( Picea schrenkiana Fisch. et Mey)?@%ﬂﬂjﬁ,ﬁ‘%\%'ﬁﬁﬁ? IR FEEH T
( Cotoneaster melanocarpus Lodd.) . /)N 5% ( Berberis heteropoda Schrenk } B. nummularia Bge.) | % 7% ( Rosa
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Table 1 The results of sample plots survey

H AL X i)

Measured interval of the parameters

R A BRI R

§ E i =1 e 0 \ =
bfi(is ?ﬁﬁ:j Number Sample (D) /e R CH)/ E’E;Am;i/ ? G (ﬁ:\Wﬁik/it Yy
of plots/n content/n - om = m m g
Diameter/cm Height/m The area of Total
crown/m? biomass/kg
% R. spinosissima Rs 3 5 0.79—1.16 1.22—2.15 1.04—7.16 0.63—38.40
JINBE B. heteropoda Bh 3 5 1.07—2.27 1.80—3.50 3.25—9.61 2.18—19.66
A4 L. hispida Lh 3 6 2.11—3.34 1.90—2.70 1.32—7.30 0.96—23.10
ZELAY S. hypericifolia Sh 3 6 0.54—1.32 1.10—1.80 1.12—3.34 0.91—7.66
JTHEAH J. pseudosabina Jp 3 5 1.14—1.73 0.35—0.75 5.72—10.39 1.52—5.43
M+ C. melanocarpus Cm 3 5 1.75—2.45 2.20—4.10 3.58—12.41 4.21—21.83
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Table 2 The correlation analysis among independent variables for six shrubs

A gk RREY R it PR e Wit T Y D v
Independent variables Total hiomass D H CA

LMY Total biomass 1

Az D 0.559 1

W H 0.519* 0.581 " 1

SEMRTH AR CA 0.432" 0.321 0.119 1

D*H 0.603 *** 0.916 0.755 *** 0.253 1

14 0.640 ™ 0.507 ** 0.733 ™ 0.690 *** 0.621 " 1

D #1112 Diameter; H: ¥k 5 Height; CA: TR I The area of crown( CA=m * C1 * Cw/4) C1 ; crown major axis
Cw ; crown minor aXiS;DzH;ﬂE?JZ:SFﬁLﬁ B TR Square of diameter( Dz) multiplied by height( H) ,V*ET%{ZFEE{ The volume of shrub(V=CA * H)
* } P<0.05; ** 2 P<0.01; ™ 2y P<0.001
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Table 3 The optimal estimation models for total biomass of six shrub species

Y/ 4w 1] B AR ZH Equation parameters

Species/ Abbr. The optimal estimation models bo b, b, by R F SEE P
W/ Rs W=by+b, Vb, V2+b, V? -2.535 2.325 0 -0.007  0.998 415938  0.235 0.002
/NBE/Bh W=by+b,(D*H) +by( D*H) > -8.464 0.051 -2403x10-5  / 0.964 27.005 1.910 0.036
BA/1h W=by(D*H) " 7448x10-9  2.753 / / 0.890 32314 0.514 0.005
F54845/5h W=by+b, Vb, V2+b,V? -5.602 8.938 -3.434 0.435  0.979 31.448  0.564 0.031
Ji B/ Ip W=by+b,(D*H) 0.881 0.021 / / 0.850 16.964  0.633 0.026
#)F/Cm W=bgy+b, Vb,V +b, V? 5.654 0 -0.011 0.001  0.992 123.946  0.948 0.008

......

melanocarpus , AR, R? E#U%H%ﬁl,F NI EHRY F TE;SEE At PR e IR 2% ;P }jﬂ%ﬁ7j<¥a R? is the discriminant factor; Fis

the value of ANOVA; SEE is the standard error of estimate; P is the level of significance.

W LA T 2R S VADCYERLF AR v = by + b,V + b,V + b,V R4 51K
0.998.0.979 1 0.992, /NBE ZAMITHHIS D> H A RMESHAF, /N AR AL y = by + b,(D*H) +
by(D*H)? R*H3 0.964, 24 M ERHIE Jy y = by( D*H)" | R* 0.890, J5 KA B AR BB Ny o = b, +
b (D’H) ,R*}0.850, #7k ZAHMITHE P<0.01 /K FahFI 2 /NEE SFR ARy Ribife P<0.05 7K I
RENE . RINARXISASEAR YR kYA TR ZE R 0 8 2L 13,

HM Rs . W =— 2.535 + 2.325V - 0.007V° (8)

G555 Sh.W =- 5.602 + 8.938V — 3.434V* + 0.435V° (9)
HI¥ Cm:W =5.654 — 0.011V* + 0.001V* (10)

JNBE Bh W =— 8.464 + 0.051(D*H) - (2.403 x 10 - 5)(D*H)* (11)
Wk Lh W = (7.448E - 9) (D°H)>™ (12)

iR Jp . W = 0.881 + 0.021(D’H) (13)
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1, B 1R SFREART /NBE A M1tk B 3BOR, TE 8.48—9.01 kg ZIH]; #5754 %8 . T BUAA
SRRV RN TE 2.71—3.20 kg Z 0], ANFERPRAEY EIE 1.38—4.20 kg Z 0] KA 7% 0.70—5.37
kg Z 0], Hop/NBE HAIE RN 5.00 ke F15.37 ke, #4k S54648 Bk M7/, 78 0.70—3.73 kg Z[A];
A= )R 7E 0.70 kg LA,
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Fig. 2 The allocation of six shrubs’total biomass in vegetative organs Fig. 3 The allocation of six shrubs underground biomass in organs
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Fig. 4 Adaptability of the allocation of six shrubs’ total biomass in vegetative organs
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