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WE . M4k Phoebe bournei P B AMA, TEARXINAELBPHY, EHAEZHWEFNEFRLEMEL, AL
ZAREEMRRRARAB RS S, BEFERA AN T AERREABUIE, S ABEY T o RAFE, FAT
FEAREFRLEFEIMENMADIHEAY, 22N ORRAHEBLR(Q2, 4, 6, 8cm)¥ — %Ak, KAH ., *tA Y
TEHEAEANEORMEY ZFREZ(P<005), BAEAAMEETPTHATE, LB2ESTLEEASE(P<0.05),
QFZBEAEADT & LR AN THRMMAKRI MR AR T . AAR, WAL HeF, RRMAER4, 18, 22, 26, 30
em BAE)EBREAYTRDEFBE(P<005), REAMBEMALAYF 5 E4k AW F 09 A £ 57 B 3 (P<0.05),
EABBEARNFT LY EFREZ(P>005), O iEh THEA T4k, b, R, HE, T. HFrtei
S E S H 91.8%, 91.0%, 90.2%, 85.1%, 91.6%, 86.8%% T1.0%, &z F44F. B3 £ 6 4 31
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Biomass allocation characteristics and a compatible model for Phoebe

bournei in a natural secondary forest

CAO Meng, PAN Ping, OUYANG Xunzhi, ZANG Hao, WU Zirong, SHAN Kaili, YANG Yang
(College of Forestry, Jiangxi Agricultural University, Nanchang 330045, Jiangxi, China)

Abstract: As a unique species of China, Phoebe bournei, a protected second-level rare and vulnerable tree
species, has had important ecological and economic value. Within the research area of Anfu County in Jiangxi
Province, a natural secondary P. bournei forest was taken as the research object, and data was obtained by
means of a typical sample investigation and whole tree harvesting. Biomass allocation patterns of total tree and
each component (stem, root, branch, and leaf) of P. bournei were analyzed with branch diameter levels of 2, 4,
6, and 8 ¢cm and with DBH levels of 14, 18, 22, 26, and 30 cm as well as above. Compatible biomass models
were established using a nonlinear measurement error model. Results showed (1) Significant differences among
the biomass allocation ratios of primary branch, secondary branch, and leaf at different branch diameter levels
(P<<0.05). Live branch biomass mainly occurred in the lower canopy layers, and was significantly higher than
the upper layer (P<<0.05). (2) Biomass allocation ratios of each organ were as follows: stem>>root>branch >
leaf. The biomass of organs at different DBH levels was significantly different (P<<0.05). The biomass alloca-
tion ratio of roots was significantly different (P<<0.05); whereas, the biomass allocation ratios of other organs
were not significantly different (P>0.05). (3) The precision values of the compatible biomass model based on
the nonlinear measurement error model for biomass were whole plant (91.8% ), aboveground (91.0% ), root
(90.2%), crown (85.1%), stem (91.6%), branch (86.8% ), and leaf (71.0% ). Overall, the model was a good
fit. [Ch, 3 fig. 6 tab. 31 ref.]
Key words: forest ecology; Phoebe bournei; natural secondary forest; biomass allocation; compatible mode
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FMA Y B RN ES REREAN BRI Z —", SURE S M ARG R TR A = T, 18
FEVS/INE RN | Fa e A R V-1 5 R0 06 P K 31 B BB 7 55y T LA R AT R AR AR s ST A I AR
BT DL/ Pl ) AR it H TSR A AT I DU AR AR AR W R 0 i, AN TR A 4 S T ) A= 1y it 1) LA
RORA RIS, I AL TR 8] ) AN A 25 P 2 iR A i e ) 1) R, A DGR 98 26 I - 3l el RS Al T T S i A
A AR RS RE 8 A D ST AR 2 ] S A2 I R, I A S8R OE L BUAORS EERR m REaR, xE
DX 3k A% MR W e ) E A LA LA FE R L, [ Al Phoebe bournei }j#5F} Lauraceae fifi J& Phoebe 1% 4K
TR, faFrimA, 2 I RE SRR . ZWRRIE LSS, MR R, SOREW, HlE L,
NG RGRIFZE, A WS MUK R, MR E . REZI RS . SLAh, MR ST, FRS
B LA B Hw T & 55 D TR A T B 2 B AR S E . 3T SRR AR AR M TR K3, S 808 Hh #5 £R
PGS, MATERSHE . VTIPS . WiUT 4R 1 000 m LLR (99 G Fa Ak b A B B3 i . R
M E B SRR R, BN R 2238 X6 [ A AR UK A AR 9%, AR R AR vh 7 R B AR )L ol ) K
G50 PPRESERE 5 2S AAR JR) LA B AR TR VA TR, R R A A v [ A AR 0 o 43 T SRR B A 2 1
BRI GE G Ak 2 o R, A9 AVE VG 45 28 4 B BB A R SR IR A ORI S 6 42, 4o A 1) e A 00 o %
T E R Ry BOARAE,, A A AR Y AR B AR R AN O X AR A AR IS S 5

1 B % KB

ZAREL (27°04'~27°36'N, 114°00"~114°47"E) i TILPG4A th vl . #UE LALLM . FRh 3, =3
s M APEIE Sy, ARMK; #ik 300~1000 m, - 20 | b v s . BRI R
HNTHCE . RS BoE S, 8T =R X, RN 17.7 C, AR T A, F
PR 28.9 C, wR A 1 H, R 5.9 Co AFRREK AR 1 553.0 mm, “FHFEN H 166.0 d, [EKH
WAREPEREFMYIE, F¥HBEEC 1 649.0 h, IHIX HBMED, FIFHEM 2790 d, EEMAAREK, 4
HERMERRIE 705%, YOER "o L7, RARTTERFE . R PSERAT E AR B RTR ISR
B T MREE, FEEM G DR Pinus massoniana, 12 A Cunninghamia lanceolata, & Cinnamo-
mum camphora, AKfij Schima superba, W F Liquidambar formosana, 754 Alniphyllum fortunei F1E AT
Phyllostachys edulis 5", # R FEA 3B LUIME K Loropetalum chinense, #2111 Maesa japonica, %73
Dicranopterias linearis )55 1N BS L Elatostema stewardii 55k 3,

2 MBET®

21 HEMEESEE

A R AR T U A A R S A 2 AR BT AR IR AR L, O A L IR A R AR A AR A s A T
PR AL b, REEE A TR B R HA AR A B B E AR v, T AR 400 m?(20 m x 20 m) 5
600 m*(20 m x 30 m), F&it 16 BRARMENL o TCoRbRiEM BT A3 - R AP B Ae . W S8 1, [
VEFEI XTSRRI Ay S L 38 e R AT R A
22 HEYENE

T R T T R AP, X R SR AR SZ B M B, DIt X ) Al F 5 o e oA 2 L 2SR
RARKAR XS RA o AR B 3t A ROBH , B I 1~2 5 A o M bR - 249 A RSP P A s AR il LA
KAEHR . JO HUH BMRARAE PSR MEAR T T AE W TS o B ICREC T 17 dkiiA, Hg4e o 12.3~32.1
em, B 12.7~23.4 mo RAVEERICRE, WSRO E AP &, RE K Y EEFTTR,
LR JZARBE, AR )Z 700 B 1~2 AR5 122 F B EAR 5 R AR A R IE R ibs iR, 17
PRAFAT A SEARI 35 MARMERE, FEARMERETRIN & FAR, WIREAS, MEMAREMIERE, HoARE
W(LJZ . TIR), ARBH(—FA . RPAD) AR RSB, M) FRBCEE TR K 25 J2 45 1AL A A A
2B 500 g Ze A7 AORE b, VB FR IDURE 0 o0 4 [ o AR IBOR T A A7 i 19 T A (5 45 0 23 B 19 B B
o IZHAARA R AR R R AW, AR AR R AT R T U SRR Y R A BORE AT (] S5
0 N8 G R S A S 1R R N R IRy 7Sy R 8
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o 25 () KN DR St i (W o) RIS SR B (VO LR i R B AR it o B T MOR 52 40 (1o)X A 4 3 43 T 1) 5% 1)
WA, A3 R (0 FA RO, (0K Lo AR () — e F AR
2301 AR ME RIS S A0 Y R B W R TR R R [ AR R, SR AR R
SEASH A E W R ST AR O TE BRSO 220, RO BRI AT B B, R SR/ AR AR T IR A R
232 MEEEAGMHE SHESFIES R GEE, AR SEY RO SR, R 3 A Hn Iy
DAY R TR TR B v . RIBIER S H SOk (12 ], AW fdiE s R 57 20, Bk
2577 25 BE DA AR A 1, D5 B BRA bR BSOS B 57 7 25 o MR TR v, SR T R R e 1) Oy
P B ST AR AR Y i O 2%, Tt AR AR AR R A 2, SR B R e i S 2,
PEAHIE 58 R AR LM IR, AR ik 57 A5 Y (1 5% 22 Oy 22 ok iff e AR gk, B b MR . A . BEA . B
IR A= ST AU R R O 22 @S ) — o BN R (W=1/Dr, Hodh D hEEARIEE), HRESHE
T 3K 2% T AR g Ty 25 HEAT LG NI AS, 7ESR A ForStat 2.1 3R (3K ZE0T, REUE— A J5 BRI 3
R AR b 1) J5 R AT AL B
24 HEREBEE5SH
241 MRS EIRAGFIE o RIAMR [ AR I 32 8 FEAROR B9 SE A T, R IR SRR B B 4 G
2B A KR T 5 B B A IS8 438 48 Hegyi $8 80 . BNIZL S HIE R L2 BUBOR AR
SR IRCT 4 MR LA S5 /0N [F) 245 K BT B RBAG 4 IR AT AR s (R S5 44 20 AT o DRI, FH A AR 2 1 2 oF
SR B R 54 AR, BB RREGE 1Y 4 BRBOR T, M 5E G AR M AR . e L ek e A H 380 A By % 42
KRR .
242 #BAFH EEMET, HFEA -SRI S0 . F BRI R AR A E R
(R*), YT iR 2 (Erws) , BIRRUEZ (Bs), RUMAEBUWEN(Cy), BAHXIRZE (En), P RGIRZE
(Evs), ~FYEIE 0 bRiEiR 25 (Eves) MBS BE (P), BE SCRFRIEA I CHR[12,16]
243 A iz SPSS 19.0 Y fR] HLAH O 43 B 12 20 45 4 43 AL W) i S AMRORRRAE Bl I A DG OG &R, R
FH B DK 2205 22 00 M e 0 B A ) AR AR B A2 R 4 220 R W i R/ R HE S HE 9 22 570 38 A Forsat 2.1 4%
PR AR LR 1 3 R 22 v ST M R A W RS 328 ) Excel #E 17 509 A B 43 # o 38 A Origin 7.5 347 4H
K E F L o

3 HER504

31 EYEHEHE

3.1 HMEAMEyEAFIE FEAEYEN 034316474 kg- 577", Hip— 84 Y& A 0.087~9.308
kg B, GBI 0.110~5.299 kg- £, MHAYIHY 0.096~2.373 kg ' i 1 Al A= 9p6E
B R AR W Y LU (B BEARCAR [ B0 38 I TS Wb, i — GBI R SRS A i L B R AR B 4 o £ D s
e, Fo, 22BN 4 T8 em W — B A YR & HOIROR, ARET O 2 R 6 em IR GLRAE M G EEROR
N R Ty 220 TR W] AFEBARE I — AL . A AR i 7 IS He 2 22 57 8 3% (P<<0.05) .

3.1.2 MEEHF oy e WIEA Y RN 23.40~185.71 kg A piR LRI BEIR ERE, WE—%
SN A 0 4 o A P 39 0 AN BRI, O A A gy U i i A P 384 i B SE e 3 i R A E TR
— P IR R R B — B> B> o AR — R . RPN A Y AR A
(9 HU(E 22 5 2 3% (P<<0.05), HEE—2 0 Hrk W], HEREARE N 30 em 1450 A Wik, JLARA IR g 42
[ B — A B DL S el B A W 2 TR 22 AN R 2 (P>0.05) o W OE B 2 B3 T A AR AN 2 R o
TE—BBRMREBZMAEEOM R R T B2 T2k G TRE LR —%b . WRE A
OB R T TR AR YR (P<0.05); L FWE LZMEAEYREERT T EREYR
(P<<0.05), Hr—ZA B 85T 12 (P<0.05), il R A A A ¥t .35 22 53 (P> 0.05)



55 36 4555 4 1 WO SRRV AR R I A 2B P ) R AR B 75 A T 767
F1 AFHREHHMEEYE S BEIET
Table 1 Biomass allocation ratios of tree crown at different DBH levels
At/ (kg £k
2 Br/em S -
— R KRR I B

14 1575 £5.59 a 14.04 + 3.80 ab 723 £374 a 3351 +£13.12 a

18 16.19 £ 3.20 a 1149 £ 2.58 a 10.83 £2.50 a 38.51 £ 8.10 a

22 3041 £ 6.53 a 31.60 = 6.09 b 16.56 + 1.68 ab 78.56 + 13.86 a

26 39.13 £ 12.20 a 22.31 = 1.40 ab 17.09 + 2.05 ab 8273 £ 11.73 a
>30 79.57 £ 6.30 b 50.34 £ 2.36 ¢ 2536 £ 1.24 b 15528 + 7.40 b

VLEH s [ AS R] 7 B 32 R — 48 A5 S R 42 i ] 22 57 b 3 (P<<0.05)
80 r B2cm M4cm 80 r O LE
- O6cm @M 8cm e b
33 60 Seor WTE b
® ® a
i 40 M40 a
] N ]
W20 [ E W20F I ﬂ
0 LS 0
— kL WAL r — R WA M EE Bk

AR INE b 2R R ] — 6 )2 N [
2K A 22 7 i 2 (P<0.05)

B2 RRABEEUAy;AMETHEIL

Figure 2 Biomass allocation ratio of each component at

RN 55 37 7 — 7 B A )
F A ] 2 5 5.3 (P<0.05)

TRMAZNA., "TAEMEHHIL

Biomass allocation ratios of branch and leaf at

A1
Figure 1

different branch diameters levels different crown levels

3.1.3 AdAyEomatie HPOREYEDY 110.92~725.93 ket A4 H AR R SRR A Y R A HEE

FHy: 0.59(W 1) >0.19(F ) >0.16 (1 152) >0.06 (B ) o 2 2 RIAT . 25 B A 40 4 2% B i A 1)
TS, AN IR B A /I B 25 g 2R B 22 S 1B 56 (P<<0.05) o pl I 3 ml Al Bl B4 ey 0 K, A A

P A i L L R B S AR A, AT A o L R B R A, AR A L U SR T B
Ha o A4S 2 B AR A i L 25 S B3 (P<<0.05), HoRA A E YR & RS AR E (P>
0.05),

x2 AEMEMEIRELEVERL
Table 2 Biomass allocation of each tree organ at different DBH levels

Wy (kg 4R

FBrlem  #EL

T LR L Ho bRy P AR X3

14 2 7042 + 10.82 a 21.01 +1.77 a 742 +1.05 a 98.84 +0.54a 27.64+1155a 12649 = 11.01 a

18 5 10891 + 15.73 ab 2724 £225a 11.68 £ 1.59ab 14783 + 278 a 37.55 + 15.80 ab 185.38 + 18.31 a

22 4 16124 + 1287 b 4540 £320b 1259 +0.70 ab 21922 £ 3.18 b 5423 +1347b 27345+ 1571 b

26 3 23313 + 14.08 ¢ 5483 £553b  17.09 £2.05b 305.05+0.62¢ 7275+7.78 ¢ 377.80 + 8.36 ¢
>30 3 407.64 +24.18d 13144 + 6.81 ¢ 3218 439 ¢ 57126 +9.71d 9742 £16.09d  668.68 + 24.73 d
{E 191.33 + 28.14 54.04 + 9.31 15.97 + 2.17 261.33 + 7421  57.09 + 6.03 318.42 + 44.32

YT RS0 AS ] B R R — 2 B A R AR B a) 22 57 2 3% (P<<0.05)

32 EBHREBEAEVMESHABHERFHEXXE

M1 3 Al 25 E AR SRR
I FE AR (P<0.05),
Boo i RERRAE S AR

L5 e B 2 AR G (P<<0.01),

AR T Z A AR ARG, PR A P S AR AR
PR AR Wy S AR AT 5E (P<<0.05),

1
W$\W

Sk W AR e (A B S A 8 5 4 G (P<<0.01) o W 2R Wy ik 5 i A A 4 e
FHIRAE, AR R SeE A 4y 0 5 5 A0 T (AR B SR P K
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Table 3 Correlation coefficient between tree characteristics and biomass of various organs or components

FRAE A T (e LR WL AR o ek o _E oy X3
AR 0.499* 0.341 0.140 0.379 0.307 0.425 0.422
M1z 0.946%** 0.886%* 0.785%* 0.930%* 0.878%** 0.947%% 0.951%*
4 =5 0.620%* 0.404 0.326 0.582% 0.395 0.568%* 0.574*
5 1 0.761%** 0.844* 0.689%* 0.714%%* 0.825%* 0.797%%* 0.791%*
56 1A AR 0.829%* 0.862%* 0.764%** 0.767+* 0.855%* 0.855%%* 0.849%*
jif 0.494* 0.332 0.352 0.473 0.340 0.460 0.465

BT * IR WA, IR A G

33 BAHEBFMEYEERNE

331 s A maEAME MERWY D, H, D’H, W, VRl I
BAARAEN A 5 AT SEANA o MRS IR R Y e R AL
(R*), Es, Cy MAERISG Z 5 B A SE PR RO (0 1k 57 SEREASEAY .
FAFEFABRMEIE T RIEXK L, AR & D006
RORBAF BIRT 3 AT, BLUREAY F B A 56 25 R 3 3R I A i 2%

e
(e}

—— T e
—— i —s—RAR

[N
[}
T

Y EESH/%
~
(e

(P<0.001), M7 HRBR A . SBEAMAHEEBAREN g0l _—o—a—-=
Fdo MFATE . WE . BRI R R? BN, I Y s . . .
S 2% T A R R g R2 $ 3K 93.0% L I, oAb R T A gy i A R 14 18 22 26 30
) R? 1% 96.3%, WA= Wy Ak, it R? 9 71.9% . 46K 4/ cm

HBAYHET D SRR R R s MRS D LRL b B3 FRBRASZEEM TR
A DZH, I, W ﬁy.—:%}a , R2 igﬁg%ii&ﬁ: EI@ %%— . E*ﬁiﬂ ':P %I Figure 3 Biomass allocation ratio of each tree
AT T REAE— 2 TP 42 15 4% S) U W B BUR R, T W organ af different DBH levels
PO ek A ) e A AR — 52 o R T S A B 5 A ) R DGR DT RE I AR R KNSR, 3 AR A
Bt 2 2O R G, PRI I B peE R A (R R PEM BB R 25 o 255 % 1 R2 .y X
KR Eg B/NE VS Co BNH R EMBETY, B X PE M br W3R 5. B3R 5 AT AEAT [
T A0k B A AR Al T Ew 78 10% LA, Ews 78 5% AN o T B BRI Eves 76 30% LAY, Ho i
b AR R Eves 8K o BRI L BB A8 S AR W i A RS BE RN AN, A A T A ) o ARG
BIR T 90% , Horfrof o a1 4= 4 WA AS B35 93% ., 25 b, e 2% P YR ASE 78 Xof A= 40 e 4005 00 SR AF X A
U, RIAE AR MR TR () SRR AR T
332 MEMEEA A R LIRS ST SR AR T I L i R 2 TR A S R, —
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W= 1 XWis
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1+92-D">(DH y =1
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XWIO

Hoebes gy AW ASTHE, Wo MW, IS A THE i3 B IR AR Y R AR ZE i Al B . 2 aas=
ro, by=by=ri, cs—cy=r,, dy=rs3; 1o, 11, 12, T3 FEA TS, HRE b 3R 4 RO AR AR i Sy A
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Table 4 Measurement error and fitting optimization of independent models
PG
5 BRI 5t . e
R? Ry Eg Cy

InW=rgtr, In(D*H) 0.963 0.960 21.011 12.27

BT InW=rgtr, InD4r, In(D*H) 0.964 0.959 23.076 12.83
InW=rytr, InD+r, In(D*H )+r5 Inl. 0.965 0.957 22.147 13.56
InW=rytr, InD 0.830 0.818 17.532 -0.34

WAL InW=rgtr, InD4+r, InW 0.852 0.831 15.803 -0.37
InW=rgtr; InD+r3 Inl+r,W ¢ 0.858 0.825 19.124 -0.14
InW=rg+r, InD 0.595 0.568 9.248 -3.23

#t InW=rgtr, InD4+r5 Inl 0.718 0.677 5.361 -3.49
InW=rgtr; InD+rsy Inlc+r,W 0.719 0.654 5.312 -3.20
InW=rgtr, InD 0.807 0.795 20.124 -0.64

B InW=rgtr; InD+r5 Inl 0.815 0.788 19.452 -0.14
InW=rgtr, InD+r5 Inl +r,W ¢ 0.833 0.795 19.024 -0.72

W InW=rgtr, InD 0.937 0.933 38.243 9.28

. InW=rgtr, In(D*H) 0.946 0.943 37.156 9.69

! InW=rytr, InD+r, In(D*H) 0.954 0.948 37.425 9.18
InW=rytr, InD 0.871 0.863 9.246 7.41

WAR  InW=rgtr, In(D’H) 0.876 0.868 8.725 6.34
InW=rgtr, InD+r, In(D*H )+r5 Inl,; 0.885 0.859 8.829 6.29
InW=ryt+r, InD 0.935 0.931 42.576 9.73

28k InW=rgtr, InD+r, In(D*H) 0.952 0.945 41.086 9.57
InW=rgr, InD+r, In(D?H )+r5 Inl; 0.953 0.941 40.536 11.22

x5 REW)EESsEEMAMIRBEEXSSHMLITE
Table 5 Model form of optimal independent model
5 OB 5t ZHETHE PEA R AR
L 2200
e a b c d e B Eys Ees P

B InW=rytr, In(D°H) 5.366 0.936 1.203 0.653 9.429 93.1

53 InW=rgtr) InD+ry InW . -2.639 1.751 0.560  5.106 3.069 21.866 80.8

gy InW=rg+r, InD+75 Inl: 1.253 0.488 -0.649 4.097 3.584 21.834 78.2

4 56 InW=rgtr) InD+r5 Inl+r,W ¢ -0.368 1.143 -0.301 0.521 4.188 2.765 21.161 82.4

i EERSy InW=rgtr, InD+r, In(D?H) 2.853 0.886 0.540 1.601 0.664 10.293 90.9

L InW=rgtr, InD+r, In(D*H )+r5 Inl 1.889 0.710 0.356 0.005 1.357 1.124 11.936 90.2

Y InW=rg+r, InD+r, In(D*H) 3.124 0.863  0.500 1.646 0.848 9.901 91.8

VLB &0 B ACE s8R T /D>, BEE D>, Bt /D2, 5 1D, # Effsr VDY, B VD>, 25 AR % F 656
¥ @ % (P<0.05)

1
1+ %D bebr (D2H )“171(;‘1‘%7[V(;ere7
a7

W7=

XWZO

H: e Wi B AT E, W MW, HECA AT RR T RRE A A TE . A adas=r,
b7—b4:r1, Cr=C4=T2, d7—d4=r3, €7=€4=T4o To, Ty, I, Ts*ﬂm jﬁﬂfﬁ"fﬁﬂ‘%%f, ﬁ%ﬂﬁ?@*ﬂ?%ﬂ%%i%ﬁ?ﬂ
SRR S EA I . AR
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1
1_'_(I%Db(,fl;;lcd,tlvc—eS

5

W/sz ><11‘7/7 H

1
1+ 9D W
Qg

WF Xli’/h

Horbrs Wy R AE Y AR TR, Ws RW o R BEA AR TG AR R i A 8 A A T B 4 adas=ro, be-
bs=ri, de=r3, —es=rso ro, ri, ro, r3 Flry RHERAATESE, FHWE R RCFIRS A 4 7 B Y S 5 A
THE o BEATAETY 2 RO R Ak ok 27 T % A 3 ) ) 3 A A% 20 TR A B pR AR (3R 5) o SR 4 R SO
M aatR W3k 6. 2 6 nTAl, A5 TR o R B R B, BRA AR . AR R 85.2% 1 81.5%
Sb, HABAIUEY R R R T 90% . BRB APy ash, HA A UL Y R Ew 1 Eys ([H97E£10% 0,
Ho b BT R AR A A B A B P Xk 90% LA b, W . A I R R AR A P AR B, H
WART 70%, HERLHAT—& I Hfh

*6 MHAMRISHMEITE. USHEMTNER

Table 6 Measurement error, fitting optimization and evaluating indicators of compatible models

5 ZRAGTHE AL E PO R bR
To r T r3 Ty R? Es Ew Eys Eyps P

b | 02491 -0.0443 -0.1840 0.1452 0.966 34.982 1.665 0.936 10.320 90.9
AR 0.910 9.190 1.556 0.813 12.328 90.2
i 0.000 2 15746 -1.1143 -0.1517 1.1287 0.974 24.177 1.254 -0.377 9.499 91.6
5t 0.917 15.802 2.888 5.336 21.521 85.1
AR 1.726 7 1.161 0 02291 -1.5949 0.852 11.172 1.845 3.786 21.647 86.8
i 0.815 6.827 6.583 12.180 27.930 71.0

4 Bk 5tk

41 MAREMESEHEHE

B A KR AR W | BROP R L AU BE AR M T LI A2 H AR e T A RS, P
DA TR 4 25 (6] 23 A 23 5 W RS I 68 D' B 0 ISR LD o RO AR 200 ZE A PR L L R R T A bk B 1
RS Fob 5 23 A L AULIE TS R T - ORI A A il Y o ) i AR R L SR o7 FE AR DN, AR e i R
R R, LTS T RS 60%~T0% 1) i, AR R WE T2 IERAEY) R
FrTLZ, WREMHAYRERCT LR, HERBIFA R Xl e N KRR A b RS L
EOtE R, HASEEE/N, EARN RN IED, mE FEESAER, EHRGAOLRE D, H
oy Z AR R, SECE AN EOARRLS, AW ETEMM AV EZER A RE . EEER
LY WAL Larix gmelinii KARMRSRRMS e A= W 88 70 BEWT S8 W] - AROBCAE W) 823 BC LU o AR I, O PRLHAR
HARKRNYARMA R ABETEWR HA I Z5E, AT B A= 6 o He AR A4 1 3 K 1 2 7 ek
A, —BRNR A E YR O R RS Al . T N AT REREARE TR AR 2 B R K FLARER
KRAGHEARL, ARAL T4 6 T J2 A AL A% N 52 8 e 55 5% W S A AR U E BRI s b, AT S BUR AR AE R A% B Y
e P A X b, i R Bk 2 X — SR A IR R A B BB R R AN K o T A P b S 2 A A i
DRI AT BE 55 R 05 PR 3R B i A 25 A R IR AT SR, BROR — 52 25T 1 1 AR A

R A AR A A 25 R A AR BREE | S M AR R AR ) A AR e AR 3R g3 G 25 S 1 T 2
PP RHORWFFE R . i R R 3t B3R 20 A= W o R AR B AR A 1 79.0%, T R A=W B2 0 21.0% %,
X ABETEA AU AR B AR R AR R A 19.0% 4 22 5. [AIIE, S AERORR AR
LM Tilia amurensis MARA Y5 5 SRRV R 24.2%, RIEELBURT Gingo biloba A M) i 5 4tk
AR 26.0%, 3 B Bl 22 S 14 S DR AT i DR DA AR A ) A B AR R 7 3t PR 5T G AN [R) S B, ) O
ARIELREE BR . HOK R, 00y | IR R 09 6 M5, T X 46 i 7 TEAE
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JEHOR AL, PR AR R D ARG HLBT AR 3R, 3G st T B b oed 258 B BT AR 2R DA SR BB 22 1% ' BB 9
A K, FETEY %0 Populus davidiana 4= W)t 3 BCWF 58 W . 28 B B840 H DN B R AR
R BA . AR L BT, AR S Z A B MY AEY RS BORIE S AR . AER SR T VI
e, WA EE = SR K Quercus variabilis 7AWy WF 5T W . W1 A2 90 5 0 T B Bt i A8 %) 158 o 22 G Dk
/NJE BTG R, T A AR R 3 T T DU B A ) I S S S D ) AR A A, AREE TR AR
A W LR A G K R SRR SR, T AR o LR B SR Y B sh ARk, M AR AR i o L
D328 B0k )s o — 75 T AT BB H T Sl MR B SR AR AE X A0, B SRR EL A 78 R 1 R U S AR A s T
TR R, TREE S AR, AR A AN, R FEMOR B 3 i e i A, REECAE )
TN HIRIEMOR B2 R, MR IR B E T AW Em e s IR A s R R, i — i,
i) 4785 7E — 2 B B 1) 19 SRR A LA B PR P R A B8 A8 Al 2 52 i kg it AR Wt o Lo S e 3R B, i A e e 4 i
B AR KRBUE R, BERIIGM, B ETAILRMRE, XA H TIE B KEM .
42 HEEEMSER

AN G 2 G KRR AR W R R EA TR 5 o R A S5 A A TLA /0N Bl L bR DX 1) AR A 4 i DA R
BICRE ST, AR EARGORNE ST T BUA PR Quercus aliena 55 8 FR Fh i) & B AL W) & A 5 #E o BRIE
e S OSR T RF R B A BB X FE K Castanopsis eyrei FRA Y B TG, 19380 & &6 5 A 2 R0
B, BRARARL . A AR W R ARG B A 22 A, R A AR B AE W R ARG B 135 90% L) b . AW HENT Y
A VER AL R G0 BG4 pk . WAR . b B3R O . AT L PR B AR Y 0 S E R B 4 el Dl
91.8%, 90.2%, 91.0%, 85.1%, 91.6%, 86.8%F1 71.0% , [ErtAYwsh, HA 400 WA Y& AL R
HBIRTF 85%, MAHXTIRZEIILE 3% LT, B A L AR A 5 DX R A b b ) Al 4 bk S 2530 o AR D
REIEE . AREASORIRR  (AE AL TIUAR RS BE 25, P RE S A By 52 PRI 5 ) PR 2% AR A D IR e Y o R SO
HAERM R EZ T, X B AU, ISR R, I —J 1t mT RE U A AR e R B A
KTy 53 3, RAGTERSRER AR 25 80 43 AR Sk, (HAE SEPRBURE iR 2 2 Ul RE 2 25, [ B A 7Y
6 AR 00 2 R VP A Ar v L PT RE AR S SO I 45 2R ) e AR RS AR

AR PR 2R WA 25 0 fE (B YOG 2R, (s FL TN (1 55 T B A FIAR L 14 3 30T, A S AF 5 % ik 37 A5 A
FIAHZE PR (1 A6yt TN ASCR P 22 B 3 2 iy xS LA A i I TGRS BE R A AR K 2= e AR
WFFEARAT AU Z5 98 o S B8 A1 A3 B PR IR X A a2 ), AR 5 A6 AL 8 A ) et R TR B o7 | AR
Fdze . W Z AN e R e e R, S5 IR R 5l A S A R A DG EGR R R — R L AR A
RUF LA B (R) DL B A IS B o bl AR50 X387 s A5 22 SN K, TR A A o A g et A TR o) ok 25
BURONE 0 DX 8022 e o R ISR AR BT R 32 BRI, AWF IR W) SRR A B AR X /D, R IR /N B I R
A, X R B ST R RURS B, A R b T A B ST AR AT
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