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Abstract: Tamarix spp. are woody plants that are widely distributed throughout the world, and they have ecological
importance in the arid and salinized areas of China. However, methods for modeling the biomass of Tamarix spp. and other
multi-stemmed shrubs are inadequate. Diameter measurements ( such as diameter at breast height) are frequently used and
have proved to correlate well with biomass; however, such methods are difficult to apply for Tamarix because of its irregular
growth patterns and multiple stems. Modeling shrub biomass has received more attention in recent years, and several studies
have indicated that for shrubs shaped like cylinders or cones, the crown area was significantly correlated with shrub biomass.
Considering the constraints of diameter measurements for Tamarix spp., we modeled Tamarix spp. biomass using crown
width and height in Changyi Marine Protected Area ( Shandong Province, China; 37°06'15"N, 119°22'00"E). The area
containing Tamarix spp. ( T. chinensis and T. austromongolica) was approximately 29.3 km’. In February 2014, nine
sample plots (30 m X 30 m) were selected, and three embedded plots (5 m X 5 m) were placed randomly in each plot.

Prior to harvesting, the height ( H), basal diameter ( BD), and crown area ( C) of 247 Tamarix individuals in the
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embedded plots were measured. Fresh weights ( FW) were collected after harvesting. At the time of sampling, the trees had
no foliage, and thus the FW included only stems and branches. One hundred and eighty-nine individuals were selected
randomly to establish the regression equations, while the remaining 58 individuals were used for testing the accuracy of these
equations. CH (the product of C xH) and C were chosen as independent variables, and the regression equations were
established in the form of linear, power-law, and quadratic polynomials.The equations based on CH were FW = 0.856 X
(CH) - 0.879 (R*= 0.884, F = 1428.5), FW = 0.403 x (CH) "** (R*= 0.900, F = 1396.1), and FW = 0.010 X
(CH)? + 0.562 x (CH) + 0.114(R*= 0.903, F = 875.7), whereas the equations based on C wereFW = 2.462 x C -
1.893 (R*= 0.825, F = 881.8), FW=0.900 x C"*° (R*= 0.861, F = 966.3), and FW =0.144 x C* + 1.007 x C + 0.
127(R*= 0.864, F = 600.7). Although quadratic polynomial equations had higher R* values, the power-law functions
performed best in the test, as they had deviations of ~ 2.22% (CH) and 2.92% (C). Furthermore, because the power—
law function is the most widely used allometric equation, we recommend establishing regression equations using power—law
functions in this area. As tree crown properties can be reconstructed using high —resolution satellite data, allometric
equations that use C as the only independent variable may provide a more cost—efficient way of monitoring, reporting, and
verifying the carbon stocks of Tamarix spp. The mean values of H, BD, C, and FW in the study area were (215.2 + 41.4)
em, (42 + 1.9)cm, (2.49 + 2.21)m*, and (4.15 + 5.80) kg (mean = SD), respectively; therefore, artificial

management should be enhanced to improve the stand quality.

Key Words: Tamarix spp.; allometric equation; crown area; above—ground biomass
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1 HREKE

B E I AESREIAT XA FILARA B BT, M R, AR PG K 5000 m, F AL 7000 m, BE AL 29.3
km?, UL ARFR A 37°06157 N, 119°22/00” B, $-471IX7E 2007 4F 10 H 445 [ S0 5 SRy b i gl ., 2 3k el o —
DARRMI A 2B AR G 1 [ RGO PR IR X R AR IR TS 1 1 A RGO R A X, R X
ALFEERMIAR MEVRTE VRV 55 2 R AR S 2 LR DX AR MR T RS B 29.3 km? |, 7 4 [ V52 g 56 A X

PRAFT DT DI T 2 W 2 AU R B e, i N IR I 5, U, 4R
B 11.9 C, ZAE B K N 628.6 mm, K ZEEHAE T 8 J BE/KEEZ) 5 2R K R 1 52% , 45735 5
KRR TR YR K &, R KT e SIS B 7, BAR VGO A, b3 2 B s U A, b 1w B 1% 0.
27%0 — 0.31%o , MUY 15 J& Tt &5 ¥ M B A0 —30 43, H)2 50 DO e MERRUZ M 38130 Sl 28 @ HE AR
D R, BRI AR AR, R X A HL S RS, P S R 0.420% , 2R R il
e ,%ﬂg%ﬁ%u% 284 mg/kg Fi1 487 mg/kg[m] 5

2 HIRAE

2.1 RIS DA R A ) e A

AR LR AP XM S BT, DR XA 22 250 E — AL 330 mx 120 m Y7 FE b ( DU £ A b . 37°5738.37”
N, 119°21'25.90"E; 37°5'35.72"N, 119°21'26.13"E; 37°5'35.86"N, 119°21'41.34"E; 37°5'39.36"N, 119°21’
41.62"E) , T 2014 4F 2 J] X FE 30 N B9 BEMN HEAT 774, BE 1 P 32 B AE MO SR B (Aeluropus sinensis ) , 14 R &
(Artemisia capillaris) , %828 ( Cynanchum chinense) , % 8 ¥ ( Setaria viridis ) 55 . AWFFEAEBEAL 2 W7 T AR
X143 4 30 mx30 m (77, WHEER 9 AN J5 4 FEEES T 46 th BEAILIEHL 3 4> 5 mx5 m BY/METT  TE P2
R T /VEE T N T A BB RR =5 (H |, height) FE£4% (BD, basal diameter) 708 (C, crown width) B HAE (D,
diameter) , Jei 1 & T 247 BRAEMD,

DN SEHR R S RIEA TP (B AR L 5—10 em)  JEARHO L s B3R/ BE EL (FW, fresh weight) , H1 T4
RS = Uy T S g W Y 3 N S G ey o W o= N 3 1 v T e e 3 R R 7 5
BCy 3 AEMIR T [l e s BRI B S, T 85°C IMEAR Th = E L DA T
2.2 [EIET R EE ST
221 HZEEMWEE

HENTHEAE YA 1 e B AR I 25 5 DN DR A S A 0 2 8 3 R FH I 2 IR A 5642 (D) bk
i (H) JEE(C) GEIREAR(D,) 55, TR R, IFEARAE N 7 A8 5 (09 [0 )3 7 5 BOAR AT 3 RS B
B T2 5L T HARCR AR SR A Wy | DRI I e P B | AR R 0 i L ol T AR 28 T SRR 3 4 b
WERL B SN T MERE (A2 Wk (R I FIME T S SRS L, AR Y AT TE TR AT R
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RO R UL A2 T s A IA AT AR, i Lt = R O S T R A I

PR y = ax’ (2)

— ek ME e . y=a + bx (3)

€ 2UE W y=a+bx +cx’ (4)
223 [R5k

K BR 22 U FE R 43 B 4K A4 Origin 8.0 BYAELMESL A ( Nonlinear Curve fit) 77 1% Bia #E47 A | # 57
FRRICIEAT I 22500, S 00 5 RE LLAE R [B1H ( Nonlinear regression) W7 b ATKE I8, L8011 T 247 #RAR
W0, A Excel RREHLECE BRI, %) 247 BREEMIBENL S5 (0—3 1Y 4 D> HARED) 45 1—3 RYEEMNH] T2
SEAEY R EH AR (189 #R) L g5 o 0 BUARMINT T O R A S IE ( 21t 58 #%) o
2.2.4  BARHAGET KA 1A

A5 FH Excel (Microsoft Corporation, USA) 1 SPSS 13.0 (IBM Corporation, NY, USA) #4784 25 1 |
ARG 3HT , M origin 8.0 (OriginLab Corporation, MA, USA ) 2l [KIE .

3 HBREHS

3.1 IR RS
I X AR = A N | A (E 300 (215.2441.4) em, (4.2£1.9) em, (2.49+2.21 ) m’, (4.15%
5.80) kg, THESHEFM LA R (79.1£1.3) %,
Gt TIIX 247 BREEMIDDASFEBR B9 53 A0, DU T i DU 7% 10 2 R AE
D XA BR R TR 150—270 em ZIHJAYA 213 B, 5 S 800 86.2% , Hirb 170—190 em WM A R I 2
(48 B, 5 14.2%) . & 270 em FUET 150em AUBEMIAA 17 ¥R (4515 6.9%) .
W XM Y BEARTE 1.5—5.5 em ZIHIAYA 203 K, b7 B8R0 82.2% , Hirh 2.5—3.5 em Z [H] AU Ik & B
Z(71 8,15 28.7%) . KF 5.5 cm BUA 34 #£(13.8%) ,/NF 1.5 em HYAL 10 ££(4.0%) ,
W DX AZAGD 1 FEE M AR AE 2.5 m* LN, A 188 #£(62.7%) , HiHp 0.5—1.5 m* [ £ (86 #£,34.8%) ,2.5—4.5
m’ A 32 B (13.0%) ,4.5—13.5 m* A 27 #:(10.9%)
I DX A0 ) i B JEACHE 2.5 kg LAY, 194 Bk, 5 58001 78.5% ,2.5—12.5 kg 194 38 #£(15.4%) ,12.5—
47.5 kg MIAUH 15 #:(6.1%)
3.2 BT CH WENIENAEY S RIH (K 2 a)
L. Rk R H R
FW =0.856 x (CH) - 0.879  R*=0.884 (5)
11, PR mT I 7 FE
FW =0.403 x (CH) "** R*=0.900 (6)
|11 €A EWEEpy
FW =0.010 x (CH)> + 0.562 x (CH) + 0.114 R*=0.903 (7)
A SE T s, =R A R F SN 1428.475,1396.059,875.729 , ¥ K FF(0.01,1,187) =
6.772, it WAL . AT RN RMEEEE R LA R P R O Ik 2N R LT
—3
3.3 ETEE ¢ MRNIEAN YR EIE AR (B2 b)
ISR C E iy e B
FW =2.462 x C - 1.893 R*=0.825 (8)
I1. R pR R m] I 7 FE
FW =0.900 x C"* R*=0.861 (9)
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Fig.1 Frequency analysis of Tamarisk’s basal diameter ( BD) , height ( H), crown width (C) and fresh weight ( FW)

L =R Z W )H 7
FW =0.144 x C* + 1.007 x C + 0.127 R*=0.864 (10)
BRI SE R s, =R 7 R F B4 )k 881.818,966.266,600.691, ¥ K F F(0.01,1,187) =
6.772, i3t AR TS . AR RMES UL CH S A ZZ R R A 7 B A LU 8K, 3896 — 2 R B AL, L
LR LA T B R e R RS I RPATSREAT . R R AR — ik 2300 R? LT —3L
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B2 EUENESETHE
Fig.2 Regression of Tamarisk fresh weight by CH and C
&l a Fl ¢ 350N EET CH BYAE YRl E D7 B AT AR50 18 b A1 d 43 53T C A= Wi 1ol U315 2 A 7 S5 A0 5 O Sy fic ke SO {1

3.4 [FIE R IRIE

AR Z 0 (BT 7 RN TR A% 58 MRARMINA A HEA TS 30 F , 25 R BoR , 36T CH B = AN EIE R RP 7Yy
B FFE KM 0.800,0.817 F110.835( 18 2 ¢) , T ¢ BI=AEIHTFEE) R T WA TR, 20514 0.7340.
789 F10.811 (& 2 d), T CH WA FERFET ¢ (I fedamad T B F MR, H R BiAR  Horp
TREI R BE R R

XoF R B B i A SR U, B Ry S T A o A s A R R MR AR X (5) —(10) A BN 58 B
MDA B Y AT AG B OF S5 SE I T T LA, 58 MRARMINA S B 5 ST(E g 174.44 kg, 48 7 RRIOTTE45
RNFE 1 PR, e R eREOE0, 5T C B R INME , B LT CH B FE 5 (7.54—10.66 kg) , T PR %L
A T 5 S ) D 85 /N, P 3T CH B R FNZE T € M R SR S —2.2% F1 2.9% , F£T C Lk
PEFN — IR Z2 000 7 R N 25 2R w23 48 2, 43 0 10.9%F1 9.9%
3.5 SALIIE R K FH i
3.5.0 R R R B R A S AT

I DX A o B AR R B TE 2500 A, AT DL RE T CH 4 £ i Oy o v el s 140 /N x4 SR O L e
(1) BRI A K30 i A A Gl 3T R 280 — A A AR PRk s Tk 1.5 m™™) ) DRI R 9 s 3 mT A b
HIE B, X R T A A B LA R Ol [ 28 S ST i A i Bt A SR R

SRS ST A% L T AT, S e T i [l U 25 B B I R K, Evangelista 55 X 36 F B2 R L2 £
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BAEMI(T. ramosissima ) 17 BIWTFE P | B SEHE AL E 7 18 s A RE T, 36 1o Ak D00 98E ARG T4 D7 19 2 B2 ok
AR W TR AR ; T T A AR IR R AR | LAAR VG 1) R R I 1) 5 A2 Y 1 Y — A D IR 2 AR
SRR T AR A SR AL IR R AR B (1) F) R AR BRAE

F1 TREYEEEAFEOFTNER

Table 1 Predicted results of the biomass regression equations

_ g R gl )
s i I < Vi fi
Ind lent Variabl. Fauati Determination Predictive Deviation
peependent Tanable duation coefficient R value/kg /%
BT IR = (CH) [ 572 FW = 0.856 x (CH) - 0.879 0.800 182.73 4.75
Equations based on CH FW = 0.403 x (CH) "** 0.817 170.56 -2.22
C_ e . = Hei - H 2 ;
(C = Crown Wu.ilh, H = Height, FW = 0.010 x (CH) “ +0.562 x (CH) +0. 0.835 184.18 5.58
FW = Fresh Weight) 114
FTRIE(C) 77 FW = 2.462 x C - 1.893 0.734 193.38 10.86
Equations based on C FW = 0.900 x C#0 0.789 179.53 2.92
FW = 0.144 x C* + 1.007 x C + 0.127 0.811 191.72 9.91

ARG T ¢ 5HT CH WML, RPA — 5 N B, 1M HAEXT SR A P i i Al S5k vh, o
Al R X, TN 3k v T2 T CH W R 15 S IME I 22 E G, BRI, DA 4 1) #3225 08, X 1%
by DXASAGD A= 4y 2 R0 , LA s R o 8 ) 45V SR AR Rl -4 LA R e L T T 47

Bl 3S HEARM A& el e 1 L R LA (53 43 H 3 00 18 R AR 1 B AR I, DA Se i 2 <7 1 A 4 [ Ay
TERE AR Yy T AT B M (R B 5 22 ARG b i 45 SR S B T B 25 e St X R AT R e
1oL, BEAIEE M TEE R 45 A5 e ELAT b B IR JA G 2R, T 204 5 R QuickBird A% AR B HREUE HLA R i A%
WIARTEE R, SR IBORS BE IR 51 76.24% , X AFIE FHURE A 3S AR PE MER 1l & PPAh R e B v A&
Yyt 2 VISl A5
3.5.2  xFEIATRSE X oA

AWFFE, BAR R ZI G R R fem AR AESSTE ST AR B R AC SR A ) A
T C WA 5 3 B T 3T 10% 9 =il i R RS AR A0 sR 50 B R B N RS, S M S (£ 1)
BEEIR N AR R ECHE AR E R A A (B — @ R v, UM LR S, Hedn R 2
Wi 223 T A 18 T 48 7, (05 L RISt Oy 22 I B 2 B30 mT R B 22 K eiss i, B0 AR AR 2220 AT
WALLA RAE NV IR AR AR — o SR IR, T 45 & LA o, 75 25 5 1 e 1 1) 1T

FEAAS RUBE BIRIRSE o pR IO FE AR IR A A A LA AR B AR 20 BRI e 45 R X ) S i
K REh R EUS 2 T iR 2 BN, ZEAHIF ST 04 [0 U S8 R, T R B P e o A i (36 1), 2Rty
BRI BRI A3, B AR Y2 LB S 7 I I 2k i v 2 RS W 3 A 58 | S B0 LA AR AR 11
TN A g R, v ELBE S ARG X — RS dn & B S, RP A T RERE &, RV AR A T B A it
PRAEFERBOT 2 R SCAEAR 22 KK, LTS [m1H 7 R AR ELAT e AR e, B A dE SR H 2 Wi =0
S ST BRI A i I AR
4 ZitREW

AR FE LA B R AR B XA MR A X 52, 43 BIAG 56 1 LA Sel 0 bk i &5 & A0 LA e g 1 Sk 1 728 o, Sl ST A%
Wk A= [ R 7 A DU 4598

(1) XM, Toie LA IR & 45 A 1E o B AR i, 3 2% DUE R AE by B AR 1 g ST RN T4 )
7778, BT G UEAR A AR , 2wl S 10 15 (58 &5 00 %), 70 25 B0 A R, 5 8 7E 3S HR M S8R A3 4 1 g

S L
A2,
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(2) RPFEVFO 11 5 R A E AR 1 AR L AR A 0 e s o A 2 ™ A 0 B 6]y R 1 T 3 2R 47 A
B, ZEAOHT B LR R EIOY 2 ST 1) BN SRR, 4300k FW = 0.403 x (CH) " (R*=0.900, F=
1396) , FW =0.900 x C'"** (R*=0.861, F=966) , X I iEREA G A 1y it (1) T i 25 433l —2.22% 1 2.92% ,

(3) T B BRI AE AR A5 HA ARER M, P B R S B2 | 01 H R B R e PR B e, A B 5% v 2
& bR e AR R G 2R AR R B B A D (B A RS ) |, D R SRR T AR A, e A /) P AR A
Mo ZBRTFHUREE IR, ABIFG A 37 R T 8 B AR AR X T2 b XM A AR e P, 7 1R R HURE Y15 D LA 56
UE, PR AT OB 3 X IR AR A 454 | 3357 b 2k R S5 AR SR B R 7, iiE— AL R ST RN AR B, 58 & 2
BIBBURE 7 48 , NI A [ 00 2R 250, R v 0 R X 32 i XK T AR A g 3 0 A K B RS e 1k

(4) WARTIFEAR T, I X BRI EOH: 5642 et iR AR I 26 A7 AR K, i A AR KA A K s 1], I X AR A
TN APy AR, — A E B i R AR 28 BRI 353 X Sl 5%, S 3 S R /N MRy B i e 25 . A B
FEAH AR AR I XM A B AT R, (RO MR I AR A 1 KT R, G 0t N TAS B
AL BT i, Wk R Fe A Bk MBBSERR T B SRR IR 53 T, 384 I (51 55k fig
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