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AR LT A FIARE 5147 K SRR HUTE S A B (DBST) A=Wyt iR £, BT A R A 8 B B g 6 S2 ARG B A 2 R f £t 19
2 AR AL, BIFTEAE SRR (1) AR S A7 PRI SE A R A 0y Bt A 18 52 SE 3 0 i Dl DN 38, JHE v G bt S A
RBAEPI R (10.93 vhm?) | (53 BAEWIRER 17.79% o XTSRRI, BERKI IS SEARG AL AL P i 3K 4P 2499 57
AAEBLEY R 0.22 ke/ bk, TR IS AS AR SRR R 8 5 FE FRUA A , A= 0 B A S A SR A 4 s 385, (2) W34 185 52 AR A A
C.N.P K& E70 50 491.01 4.13 2,75 1.83 g/kg, 21 TR MBI TTR & B, M AR K J0R & B TR L AMEL, 9
WREE TG SR €N (C P NP AR £ 128.58 232,79 . 1.95, HUih ST A A 23k He 25 o TG Mo, Al xd fb ot
FE AR R 22 AR R (P>0.05) , BT T W45 I SE AR B 0 3 & SRR 088 AR O, A R I R AL
(3) T SEAAT A Btk 85 PR B2 3 A ST 84 s ARG, JFG B bkl 85 L Ji K A BV P R 18 2,63 v/hm? (i 3l 36 7 AR
BRE LR 20.74% o BTSN N WA AHE TR S A e RVRSG 5 T2 B AR 38 T B9 22 A ML B S0, WA 106 SE AR R AR S B AR MR A A R
HOR AN AT 2 Y C
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Biomass and stoichiometry of dead branches of standing trees in Populus

euphratica forests with different ages
SHI Junhui* , LIU Maoxiu, WANG Xinying, MA Xuexi

Research Institute of Afforestation and Sand Control, Xinjiang Academy of Forestry Science, Urumgi 830046, China

Abstract; The temporal and spatial variations of stoichiometry and carbon (C) storage of the dead branches were revealed
in the natural forest trees after having investigated their biomass. The results indicated that; (1) the biomass of the dead
branches from a single tree, increased with the forest age and the average annual cumulative biomass of the dead branches,
was 0.22 kg per tree; The biomass of the dead branches increased with the enhancing diameters, and the larger diameter
grades would induce the easier dead branches. Biomass of the dead branches originally increased and then decreased with
increasing forest age, and the highest biomass value was 10.93 t/hm” contributing 17.79% of the total ground living biomass
in the mature forests; (2) the C, N, P, K contents of the dead branches were 491.01, 4.13, 2.75 ¢/kg and 1.83 g/kg,
respectively, and were higher than those on the living branches, whereas the K content showed the opposite trend. The
ratios of C:N, C:P, and N :P in dead branches of different forests were 128.58, 232.79, and 1.95, respectively, and were
higher than those in the living branches. Forest age had little effect on element contents and stoichiometry, which could
indicate that element content of dead branches of the standing trees varied slightly; and (3) the C density of the dead

branches first increased and then decreased with forest age, and was highest in the mature forests. The average carbon
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density of different aged forests was 2.63 t/hm’, which was 20.74% of that of the living forests. It was considered the
variation law that the biomass and carbon density of the dead branches increased with forest age, resulting in a potentially

huge carbon sink. This is a fundamental factor to consider for environmental and forestry management.

Key Words: Populus euphratica; dead branches of standing trees; biomass; stoichiometry

PR BRI AR S RGP w2 AR REVEH R RA MRS R R B Y ML =
) 454 1) B BB T, WUR K R AR A A R G IR IR BRI AF TS SERT LSO e A LA SR i A 1 A 2 52
DIREM BTN AT IR AR SRR AR 25 R G0 I e B VR Jy T R H5 FZE M A ST RE R R 5
WAMASERY A FIEE AR P B, AU A 1 BB 5 38 SO L sh Wy SR s B0, R A S R g
BB PERFREE . ARRYIFRIAALERLA B IA (CWD, Coarse Woody Debris, £4£ =10 cm) FI4HIA F5E A
(FWD Fine Woody Debris,1 em<A{4£ <10 cm) 8] , RO A T A A T B RS A ST A A R R Y R R 4l
TG, S ARARA BT TR A 18 A4 s AR B AR AR T2 248 /s, HBCRE AR S T RE A R I

BEE A BRAR IR Y H ™ E | BAE PRI ST AL B Rk ) X sl RURE i, MR Ak DX S AR AR A 1 S B A
SYEEEET ER, X RRMRR I A T B AT SRR B 5 - A R A A T SR, AR BIOR ST A B A R 1 e
fitr i A VE BB 2 A AL, 2Rl A X 2208 T 1L A2 MRORNR B2 L B R AR A AL S 2 1 1
T R A TS BL R AR S  H SR RE ARA CWD B i S A IR T TR ST SR AT T /%
LRV AT Hb 2 VRS MR TR B MB35 2 R AT, B UL R 4501 AR 40 o 17 o3l L 25 XU S R bk CWD Ak I i
G, B W] CWD Bt BB, X AR A 3 R GEik-P A AT AR 2 S PR A A Bk it B 7E AR P Th B
A EEHAL

TR AE )it SR A A R GE R REAN KR AL SR PSS B AR S R GE W U 34 | B U 3 S e B AR 25
FRGE AR S AT s B A MK ( Populus euphratica Olivier) j2& T 543 A R K,
MR IR 2 A AR A AR AR AR S R G0, A s BRI A Sl R0 ) it 3 | P 7% 916 Tof 28 DR T it Bl 2 €20 57
B A, AR A A oy L XA R A SR G AT LIPS R A 8 1 , Wl e A S R B4
PSR AL A SRR RS . ET BT A i T TR AT Y 3R AR TR e A AR W e S A R AR W
T ik AR K 5 AR DGR R T 22 IR DGR i A SR AR R ST 80 . A ST AR T
PR AS W1 A ARARAE v B S BRI 22— ) T 7 v i S5 353 Jlh o ) 8 )0 7 SRS, T S AR A 32 03
T ARIRE 2R S RGP I S e IR A, B SN A o3 B, S A% 15 S ARG AL
BHAARNFRRST, BET LB HRIA WD BEERIA FWD 8 FF5% , 816 SEA L1617 R R AR i B G fk
15 S AKH AL (dead branches of standing tree, DBST) , & AR BUAR A ) —Fe ik R IE 20, R R 2 S8 I 5%
XF = B AR R AR TE W) B BE SR A Y DB SR B R R B L BT, AR TS LA L
A= Py ik S it i S B R

AR SCLASE D S A BV 0 SR BRSSO BIFFE XS G, WIFFEAS R AR I 3 47 16 S AR Rl A= it Ak 211 iy
FRIE Sttt it (A2 Ak, B A2 AR /R S AR 28 R G TGP0l B AL A R IR 2 B, Stk — 20 T i R 5 i
T SEARRE I B Bz WAz R 9 0, ) gt g i s WA AR G BRSO SR R PR HR

1 HREXER

TF5 DI 530 2 A 5ty A VRN Fe & B0 m B LKA AR F AR PR 71X (84°207E,41°10' N, 14k
912 m) , ZXZRPEK 109.7 km, FdLFE 47.1 km , j& 4t BRGSO U R, 43 A e B v, R die e 28 1) b
X, 32 DX BRI T A, AR -2 10.9 °C, 2 P30 26.8 °C AR R ( =10°C ) 3900°C—300 °C,
ToFEH 180—224 d; B FIREK AR 65.5 mm, K EZEPAE 5—8 A, b &FRRK RN 94.4% ; F-F

http ; //www.ecologica.cn



34 AR A ARSI IS S ARG B Y A A R R R 3

PFER i 2024 mm, AF P BRI N 35%—55% , - ¥ RKGE 1.8 m/s, %M X R AR ) A P
( Phragmites communis) JIKF H & ( Glycyrrhiza inflate) 3% 53¢ % ( Alhagi sParsifolia ) %5 , #E AR 3 % DL Z2 BOREWI
( Tamarix ramosissima) F324% ( Halimodendron halodeneron) i 3, i A1z X Fv K JZ R EEZREF &4 13L[H
FE 1 3 BT v S BT R R IS DX SRR 2O XD -

2 #MRIEE

21 FEARAREE

2013 4 9 H WITERE ORI A AR A SR OR3P DX AT BT AR A e U I R E AR T | 37 2R 7 AR — 2
(R RIS (0 AR EARG MR R TERT 52 . SIS G iR 532 BR T RS5O MG I R TR 25 5L, 43 R il Ak e
AR I R BRI R, BRI B 3 AR bD  FRUERE HEAEAS 7 100 mx 100 m Y IE 4 TE , IO A
DVEAR R 3 em 1Y PVC € 83, D2, SR TR ARKE RO I7 0 42> 1.0 em BYEHAG #EAT I A DU 22 16 A
Mg B SRR VR ARPE BRI (R 1) o BRI IR G, LU 2 B S A, B4R 3 kR H 58
AT, R ARG RR i B BE e P <] em 1—2 ecm 2—4 em >4 em REE &, B DR ERRIEA
[ AR DR i e 4%, B HE RS Shvk AR A I S g o i ik e R & . IR L s 5 i te | ik
$E 3 PRARERR B bR Rk MOHAR B4k B4R, B (5 WA A 1 A= W i, iR AR W) AR AR <] em (1—2 em 2—4
em Fl >4 em REE [FIRPERTAERNE 1.3 m AbsrBe, HUF 5 2 m A B2 43 BOHR Wbk s 5B, 4350 00 5 H
T A R B R A 0 S S AR TS R ST 80°C HERE Hh ot Z B i E e I LA A 4
EX7/hi

x1 HROSERER

Table 1 The basic situation of sample plot ( mean+S.D.)

i AFY e e LR AR EA 2
Age group Age/a Height/m DBH/cm Crown/m Shade density
LR Young 10£2.5 3.4+0.65 7.3+1.58 1.7+0.38 0.620.06
FA R Middle-age 15+4.3 6.4+1.77 14.6+3.65 6.720.71 0.7+0.08
I FHK Near-mature 25+6.5 11.2+2.64 23.4+5.83 15.6+1.54 0.620.05
BB Mature 40+7.2 15.2+3.88 34.1+8.31 31.2+2.20 0.5+0.07
i3 #AHK Over-mature 70+12.7 15.2+4.14 78.3+17.73 49.7+3.11 0.4+0.04

2.2 FEAEYAL IR K E

KR BORE S Sz AR TS, SAACE T 80°C MU Tt = A R R I R A, A
MLAR N4 0N 22 300 2R FH B A R 25 1 vk — AN In gk (GB 9834-88) ARl fl i P IR (GB 7173-87) , &R H
PRI (GB 9837-88) , 44 R K MGk |
2.3 BdEsrHr

i& JH Excel 2010 #5m #-A7AL B, F]JH] SPSS 16.0 one-way ANOVA #E4T 8. E 5 227087, 2K JH Duncan
W IR B EE KN a=0.05 T AT FR A RIARIE i 22 S0k

3 ER5H5M

3.1 FAREAMIE SRR R YR AR AL
3.1.1  AN[REIEARME AL Y R E

AR R AR A ) 1 HI AR S O B s B i (8 1) o SRS RN =, A RIARIE <1 em BYRGELZE 574 2
& H A BB A Y K (7.15 kg) |, B M B R /N (0.35 kg) , 25(HIA 6.80 kg, 1—2 em UM EL
o S BRAE B AE Pl 12.80 ke, SRAIIEARIY 28.44 £, 7 220 M, ik UMK A AR i 5 W AR T UK
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4 A E = 37 &

PR S B (P<0.05) , AR 2—4 cm Ak AR 22 5 03 i O AE 7 F 3K 20.60 kg, S22 Ak
FBAE YR 41.20 %, J5 22500, A AR | BRI O R A 4 1 2% 57 B 35 (P<0.05) , PRI MORD
Bk A >4 em BIREEL ; IEBRB T AR >4 em BIAEAEL, A EIAMRES SR E Y 5 R L KR
T RS AE i e K, SR I VMR R A Y 2.45 £

AH )RS PR AS , AR 26 P B AR G A B T 4 i, S MR R AR A A B 8, e RIAR 9 (2—4 cm)
AW 0.50 kg, SHR/MESL (<1 em) W EHIZE 0.15 kg, IR MM RS ALt AN &, Fe R A9AE 9% (2—4
em) AEWEL N 1.30 ke, SR/IMEH (<1 em) Y8 2(HE/N(0.50 k) o IEAMATT ZMS4 em AEEEY) 855
FJE<1 em MR AR R 517 581 4.36 £ BEAMO [ BORS A= P MR BN /NBI I AR IR R >4 em 2—
4 cm <1 em 1—2 em, GERFHEAM BT BME T >4 em YA, 7 408 MO 8 bR 2s
I 2—4em BH IR

40 ¢
35 O %higg bk a8
BaFEZ N
I R P
2 3 .
BE B @ik
ENgES
fz_j g 20 a
= o
E st
ks a
8 1o Ta ab b
st , I be
PR é%éé% b bI HHH c be i_]_'_:::::
0 Lo rmd—tiH . = .
<! 1—2 24 -4

142 Diameter class/cm

E1 AEEHERENENTN
Fig.1 Change of dead branches biomass in different diameter class ( mean+S.E.)

Different lowercase letters indicate significant statistical differences (P < 0.05)

3.1.2  AR[EMRES AR A A Py B R AE

iRy e, A ek X B AR 0 5 T g S A (3R 2) |, BRI X AR A A R R 2 S W (P<
0.05) o GEitor#t, Wi MR sp i MR AR B P i 25 AN B 2500 1.65 kg, (H 345 H A AR IS A A 21 4
225 3 Hohad BUbk 5 AR ARG B A W i 22 AR (68.00 kg) o ad CHRAG A A 1y 2 v R I bR
MM A Wy 1Y 23.49 3.42 1.46 1%, AS[FEIFKESHL [ AE Wi 22 5 18 35 (P<0.05) , i #Ubkib T A= ¥ 0 3 & %))
BRI AR bR R A ) 62,70 .21.70 5,54 (1.51 f% . A3 AT R IR A AR Wi G AR R T
BITE 13.72%—21.79% Z 8] , V-3 17.10% , Fo v ife 2R i A L LU 491 e K (21.79% ), i AR HE 9] B /)N (13.
T2%) o P, B I ST AR 5 85 T M AR R Y ] AR R A A S R G D E AR R AL AL

R2 TRMKREEENETHRLILE

Table 2 Change and proportion of biomass in different forest age Populus euphratica ( mean+S.E.)

Y| FAINEZIN ERETN AR AR i bk

Program Young Middle-aged Premature Mature Over-mature
L M/ (ke

;F“/HZEI}WE/( &) 1.30+0.20d 2.95+1.75d 20.25+4.05¢ 47.45+15.35b 69.30 £10.40a

Biomass of dead branches

’ =%

i@ii%;/(ky%) . 6.42+1.79% 18.55+3.93d 72.70+2.77¢ 267.41+63.74h 402.56+31.72a

Biomass of over ground standing tree

Filikse A= 4y BT o5 HE 9] Ratio/ % 20.25 13.72 21.79 15.07 14.69

ANNFING AR [RI bR (8] 14 22 57 . 35
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34 AR A ARSI IS S ARG B Y A A R R R 5

IR AT A AR REATHESY AR AR E AR w0

EARBARIAN (F 2) . RIS E S wl RS

K (y=0.5159x-14.946 ,R*=0.94) , i 1151550 84 § e

PREIBAE R D 0.22 ke/ B = :

3.2 BT AR E Y R 0L . e
RO A st " s

FUAAEE (3R 3) o BlAE SHAGRER PRI 093G I, AR 1 % A
Eﬁ{ﬁﬁ/h,Wﬁ*ﬁﬁ%ﬂﬂﬁi{ﬁﬁiﬁigﬁit@%ﬁ]%%ﬁ@E’(J Fig.2  The relationship between dead branches biomass and
SE ISR IS W 7 RBRRIE B T B R (10.93 V' forest age

hm®F1 61.61 t/hm?*) BT AR AS A ) 1 53 32 %))

WA R IR AR T RN R VR A R A R ) 11,04 . 8.67 .2.02 . 1.33 15, i BARBEIS MR A Wk 2
(8.20 t/hm*) , EITHFRIY 1.51 £5, MIETE AR A Wi o 0 3% (R A 0 2 1) BE R | i R A R 28 0 1
Bl R (27.85%) , e/ NI HHIE AR (15.90% ) , Z{EE K (11.95% ) , 3 AR L AMRAG A A= 1) 2 L ke T A
o I SRR AR YR G IS R A Y R (P 19.79%) , R AE S R G EE R IE 55
I

R3I TRNRAGEHEEREMEETN

Table 3 Change of biomass in different forest age Populus euphratica community

TiH FAJLEZ SREZIN IR e FREAY I

Program Young Middle-aged Premature Mature Over-mature
= 2

$i$&§£%£g/(t/hm ) 0.99+0.15 1.26+0.75 5.42+0.88 10.93+3.54 8.20+1.23

Biomass of dead branches

Mo b AEHHE/ (1/hm?

H‘?‘LJ‘%BA (hm®) ) ) 4.88+1.35 7.92+1.68 19.44+0.74 61.61+21.60 47.61+3.75

Biomass of over ground standing tree/ (t/hm*)

R Y47 o5 LE 0] Ratio/ % 20.25 15.90 27.85 17.74 17.21

3.3 AFEMESE SLARABOCR &l A iR e
331 AFMEEREOTR TRk

B HLER I &5 B AE 476.42—497.90 g/kg(£ 4) , Guit b, 45 e G ) 22 5 AN i 3, e PP MRAY AL C
R R, ARG, 22 (0 21.48 g/kg, AR N S 1E 3.64—5.00 g/kg, BMARTI 5 , A #9022 57 N 03
AP R ARRIE AR N 5 125 5 0 35 5 T bR N S i R, iR N S /N 25 E0 1,36 g/kg, MEASC P 540
TE 1.74—3.74 g/kg, GVt o0HT , AW PN 25 52 B35 (HR AL P35 BB MR I O3S IR 22 AR, RbAE K &
BTE 0.87—2.59 g/kg, J7 2204 , MRS XHE S ARG BOTER & BRI 22 5 A 35 (P>0.05)  (H ATk K 5 A
ARG PRI SE TG ey

®4 TEHEHSE C NP KEEEL
Table 4 Change of C, N, P, K content with dead branches in different forest age Populus euphratica

| LK Eoe B e

Age group 0C/(g/kg) TN/ (g/kg) TP/ (g/kg) TK/ (g/kg)
HIEHR Young 492.66+3.36a 4.32+0.26ab 3.74+1.14a 0.87+0.24b
bk Middle-aged 497.90+7.71a 3.6420.63b 3.3420.58a 1.71+0.54ab
LA Near-mature 476.42+9.44a 5.00+0.36a 2.74+0.68a 1.78+0.27ab
K Mature 492.48+5.66a 3.82+0.24ab 2.18+0.60a 2.20+0.47ab
SR Over-mature 495.60+2.02a 3.88+0.29ab 1.74+0.85a 2.59+1.08a
F 1.513 2.221 0.795 1.287

P 0.228 0.094 0.539 0.301
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6 A E = 37 &

I RETS IR L AAERL € N P K FX &R0 9108 :491.01 4.13 2,75 .1.83 g/kg, ARIMEEHIAL K & 8728
S RBER(0.35) B P AR R REORZ (0.30) , WA ELE C & w4 3 R /N(0.02) , RN ML 15
SEARREAL C F i LR E P R K i s MR ik, AR S IR IO L AL A LT A 2k AR
W TIEE SR (R S) HEEAR MERA N 2R S R 1.06,1.03 1,18 £%; i 48 1
TR TE AL TR

£S5 HWEMEKRN C.NPKSETE

Table 5 Comparison of C, N, P, K content between dead branches and live branches

W H EERiIRTS 2R N 25

Program 0oC /( g/’kg) TN /(g/kg) TP /(g/kg) TK /(g/kg)
Ak Dead branches 491.01+3.78 4.13+£0.24 2.75+0.37 1.83+0.23
b Living branches 464.70+5.73 4.00+0.17 2.34+0.35 2.50+0.19

3.3.2  RIRIMRHES A A fb 2 AR Ak

MFE 6 AT LAFE H, ARIMIRREL C:N FEAE 99.19—170.34 “FH) C:N o 128.58 (£ 6) , R E N 0.
205 ML C N L REARES 35 I SE 35 80/, b im0k C oN H /N iR R . ASRIARES A AL C <P H7E
164.73—304.12, -4 C :P 4} 232.79, 8 F 20K 0.26;C <P L FEARE B 5 S50 /N5 30 AR Y 3
Fo AR C 2P FlR/ N BBV, IR RN AR C P HL2E 57 3 (P<0.05) o ARIRIBRIEHIEL N P H7E
1.25—2.35 , RNFEIARIE 1 NP R 1.95, 28 F 250N 0.25,N P HBEMIE S i shias, J7 2200, BRIk X%
SEARMGRA 2 i LR Y 28 5 AN B3 (P>0.05) .

R6 TRMRERLFATELTWR

Table 6 Change of stoichiometry with dead branches in different forest age

I H Program C:N C:P N:P
4 HK Young 115.82+6.96ab 193.13+57.01ab 1.65£0.43a
HE R Middle-aged 170.34+39.79a 164.73+25.90b 1.25£0.25a
I ZAAK Near-mature 99.19+8.12b 215.55+47.65ab 2.24+0.30a
AR Mature 129.43+8.50ab 304.12+15.80a 2.35+0.3%
JF MK Over-mature 128.14+8.19ab 286.40+18.92ab 2.27+0.29a
F 2.087 2.395 1.786

P 0.111 0.076 0.162

F2e 7 AJ A, R EARIB AR 24 C:N L C:P NP 4351247 . 128.58 .232.79 . 1.95 , fb 24 it & AR S REGEAR
B, 40 0°5.0.20 .0.26 .0.25, it C:N . C:P N:P ¥ TIHEEMITHEIL HE S AR,

KT EREERUFITEL

Table 7 Comparison of stoichiometry between dead branches and live branches

Tji H Program C:N C:P N:P
4% Dead branches 128.58+11.77 232.79+26.89 1.95+0.48
G AY Living branches 117.86+6.18 227.14+40.78 1.90+0.29

3.4 TR A STk 5 JEE A il

R A TR BB A A S B L 375 PR A Wy i 5 JHCRR ER 5 B AR R, SR T AN TR AR B BES A T A R AT b L
IEREIBEE . R 8 F WA ARV A S e 25 JEE B PR 8 i Se i s B A, 7 CABRGR 21 1 B R A (5.38 v/
hm?) | JEAd ABRAG RO B B2 04 1.33 i, 4 ARIR /) (0.49 /hm?) | 5331l 2 I AOMR I ek SObRs 25 2 9 0.09 il
0.12 f&5, WIREVEMBOREE B4 H 0 2.63 vhm? , M B B 3 B2 -5 A AS Tk 25 B2 B AT AR T IR | R subtk

http ; //www.ecologica.cn



34 AR A ARSI IS S ARG B Y A A R R R 7

B (30.26 t/hm?) o DRRE AR S5 FE 7 b b 6 AR % B LU IR, 3 R K (27.90% ) , ASTRIARIE FL BT
LB R < SR> G ks> 3T BUbks> liaubis TRl p, P35 F iR 20.74% 38 o X007 i e 3501 J IXC
FARAS RIS TR A T AT, 703 H S [RDRRIS 16 ST AR R B it £ (3% 8) , VbR A 1t fie K (155520.05 ) , %))
IR B/ (29023.63 t) |, I BBRER At AR ARG 5.36 1% , BRI ST AR A B fif i B3t 435125.83 t, IF H.
A BT RAE R 31370.63 t, FHARAM TG SRR i 7E SIS AR 25 R GERk i s h B B A,

R8 ARIMRAGEEHBRMREETL

Table 8 Change of carbon storage with dead branches in different forest age Populus euphratica community

TiH FAFLEZaN GREZN IR JAA FURZTIN
Program Young Middle-aged Premature Mature Over-mature
FEASRR % % Carbon density of dead branches/ (t/hm?) 0.49 0.63 2.58 5.38 4.06

3 3R E 2
iﬁl,J:{ﬁﬁiﬁi}'%.&J; /(Vhm™) . 2.16 3.65 9.25 30.26 22.25
Carbon density over ground standing tree
FiARRR A Carbon storage of dead branches/t 29023.63 118455.87 96177.54 155520.05 35948.79
AR B L9 Ratio/ % 22.55 17.21 27.90 17.79 18.25

4 ig
4.1 WIS AR BARE

ik BRURFRAA BRI 2 2 DI SR UK Al v RO RN BB AR S5 T A 1 A T )
BRARIE R AE S R G B R BR B FIFR A0 . S MO B T SRR DX AR MR T AR RS TR 2
IR BOK M ( Populus pruinosa) , 3712 4345 T8 BT AR | 2R I 100 Gt SRR FE AT i 4k, 50 4% AR AR
REVR IR T HAR AR L AR LB AA I Ah 36 R TR B ARG R, 3X — Rk R b 2E
BRGAEY TSR R TR IRIARSEAL,

B RGEAFE Y 5K N AT ARIE A A SR G EH 2k IR TSRS R S CWD 29,53
EAEWIEER 29%—10% " HEA T A R IRARER O PO B PR (4 B FT 25 30—200 t/hm? , 36 [E PG LR
BAMIC 572 [ KA B 3542 ( Pseudotsuga sinensis ) =842 ( Tsuga chinensis ) AR 5 5% 4 B¢ 2 7] 3k 537 t/
hm? , [ AR BT RV SEMR) S 8—50 v/hm® ™ 5T, & A [l AR vt 5 Rt i R s
PO R A L LR S AR RS BSR4 R 98. 46 tv/hm? 1> IR IR 5 W BAHT o P A A Z2 14 B LA A2 (
Abies fargesii ) MRAHA RIS R 15, 85 v/hm™ ' | B 7 HRHE 54 18 111 25 XU R % ) E Ak CWD i 2 9 1l
42.09 vhm® o ASCHFSE R, SAA% BBV EEA 16 ST AR A P iRy 10.93 vhm? 5 HARERMOEA T AR A A
Prie LA AR T 2208 I LV AZ AR ibl] L 20 XU e i) it R 242 1 r LU P o S A IR, 5 R 2% 2208 BR AR CWD
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