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FE1.65—3.84 -1 2.73 R [RIBRIE (8] (19 25 53 14 1 25 ( P<0.05) , BEZE MRS B G I 2 BB R %, AR IETF T,
LAI-2200 , TRAC .DHP TLS 1555 LAI f£7F .3 25 5 (P<0.05) . SXTIEAH LK, LAT-2200 7 4 % ORI UK b Al AR 22
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Leaf area index estimation and correction of Eucalyptus plantation in Guangxi

Autonomous Region
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Abstract; Leaf area index (LAl) is an important structural parameter of forest ecosystem, and the regional LAI can be
retrieved through remote sensing technology. However, due to the complexity of forest structure and the heterogeneity of
ground features, its reliability needs to be verified by accurately measured data on the ground. Using Eucalyptus plantation
of different ages in the Guangxi State—owned Gaofeng Forest Farm as the object and the Allometry method as the control,
this study uses indirect methods such as LAI-2200 plant canopy analyzer ( LAI-2200) , tracing radiation and architecture of
canopies (TRAC) , digital hemispherical photography ( DHP) , and terrestrial laser scanning ( TLS) to estimate the LAI of
the sample plots. The study also takes into account the influence of wood elements and clumping effect to conduct
corresponding correction treatment, which provides a reference for the quick and accurate measurement of the LAI of
Eucalyptus plantation on the ground. The results showed that the specific leaf area of Eucalyptus plantation was

125.37+13.38 ¢cm’/g, and the LAI obtained by the Allometry method ranged from 1.65 to 3.84, with an average of 2.73.
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The differences between different forest ages were significant ( P<0.05), showing a trend of first increasing and then
decreasing as the forest age increased. Without correction, there were significant differences in the LAI estimated by LAI-
2200, TRAC, DHP, and TLS (P<0.05). Compared with the control, LAI-2200 had the smallest estimation error in young
and over-mature forests, and TRAC had the smallest estimation error in mature forests. LAl was generally underestimated by
different indirect methods. Without considering the correction, the LAI-2200 is the most suitable choice, which can obtain
accurate LAIL It is necessary to further consider automatic exposure problems during measurement of LAl by DHP. For TLS,
it is necessary to further consider the inversion model according to the forest stand environment and use airborne laser
scanning ( ALS) to appropriately supplement the point cloud data above the canopy to improve the accuracy of the inversion.
Compared with the complete removal method, it is more reasonable to use the PS imitation method to correct the wood’s
influence in Eucalyptus plantation. The woody-to-total area ratio is between 0.33% and 25.95% , and the clumping index is
between 0.63 and 1.00. Both have the same degree of impact on the estimation of LAI by the indirect methods. It is found
that the correction effect is not obvious. Because there is an offsetting role in the removal of wood elements and clumping

effect.

Key Words: effective leal area index; true leaf area index; eucalyptus plantation; traditional optical instruments;

terrestrial laser scanning

VE RS R G 5 *’jﬁﬁ T AR FE UL ( Leaf area index , LAL) 3 & #% 2 A PR £ i AR A9 L
R AR —2 W T BB K A DS VR AR 5 28 BB VR S5 0 T, o Al ARk A B R G2 A
PSSR EAEERE XY BT ARG 00 E At R (5 B R AR — 3l i R AR AR AR Y
LAL, 752 3 T 2 (3 it ) 512 ) éﬁ(%}%n_ ATUIES . ERT, Mo TE LAT WU 7 i 3203 O E H R e 40, B
TEIE 3 e T FR ( Specific leaf area, SLA ) 45 4 A= 1) i R Al 5 LA, 38 & 43 45 U4 7% W Wi 4R 1k | E@_ﬁz{éﬁi
(Allometry ) IR URE IR | 1405 R B0 A 14 B0t 2 (U SUB SO TR BORAG 3 LAY, ST 4m bt
HIEAEAA , WAR ) 5 J2 43 A A (Plant canopy analyzer, LAI- 2200 ) | #R 5 48 5F 1 J22 25 44 53 B 4 ( Tracing
radiation and architecture of canopies, TRAC ) il # (B & AR T2 BENL 0 A7, (H LS AR A AP e RAE B4 3
TEUGPIE2AALES , IECRE AR AL+ R B Sk A% 21 BR3EE 2 1% ( Digital hemispherical photography , DHP ) il £ 4% 5 1+
AR MBS 5Tk 7, MO I8 ( Terrestrial laser scanning, TLS ) A F v = 4 5 2= Bds
TAERIREZE K 3 A 1) B S T LA, )R 32 31 SR A3 A S s i i

HERR BRI TR, B A G ] (A B3 i AR A T AR Ztt)%ﬂ%‘é%?ﬁfﬁL THRART S R H
AR R AR SR PSRRI . BRSBTS Q, (T2 ILBRE) Qe %?ﬁ)%"f
BRIV Qo (BRA Qu Q) Qo (ETA AT 24 09 5 J2 LB R ) S5 530125, AT 3 e el J2 2 K AR B
ZHAHEAREL ) AEAR R R 3 R T S5 L 51 R R SR O A T ek I i R i, o5 R
M TSR N AE O S PS IRIRIBUAT B, & B LAT-2000 A1 DHP A% 1EJ5 (45 1 5 18 7% 1)
TR AR S RS BEAS AR o SR AR LLUR TR ik kit BR 40 B 5 B8 T G I AR B 4 L K
JER b BB R BT TR R LAL & HE A O, R B EES =R DU TR B R IE B g 5 B, Zhu
AU NI TF U RFAE AL Qo S DA A 25 2500 v 412 B AT LU 49 R SR A48 4, & I TLS A% IE AR
F DHP, Zou 55" ™%t b T B R AR VA RNTT B (R TR X AR BUA T A9 s8R 22 S, & AR TS & 4T LAT AS
T B S AEAER IR BE AR AL ; RIN BT Qo Oy Oy =R MR BR B $ R 485, R O, F
Qo FEEE ] TAE DHP,  EROFSE B AN R AL AT T4 f AR IE 2400, (H 2 DIRAT  FE IR 1Y
RUBRMR R BIFFEXS G, 0F Bl 7 SR St il i AR e /b Gl M A RO 75 i — 2P 3k

¥ ( Eucalyptus robusta ) 72k 4 WFH( Myrtaceae ) ¥ & ( Eucalyptus ) FY) , J& T HL IR 1) 5 Sk HFRA
FO IR A 5| Ry X - BEAEHE g )00 R AR SR Y, B 2018 4E, )TV AR R A AR RS F] 266.67
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10* hm® , H AR T RUR = B J 4 1, 7R AR A4 A 45 At AR 8 R 0 Tl R B RVEYT . Xt P8
AR B A SE 5T, BB T MO ™ 5 B3R oy A e Bkt i) I, 6 TR AR LAT
WFFTHINT D B 423 BRI TAL G2 E AR X T P8 BB AT IAR S Y T AR AR E
PEHRZE > A R R AR A LAT A4 TI0 5E , fEL00 52 25 SR 25 2 25 P A I 3 R SR 4R A0 A S, AR 55 3 B0 7
FE A e WA AN [ (I8 R SRR bR ) e N TR R 42, LA Allometry A5 BB, 25545 1T LAI-
2200 ,TRAC .DHP FI TLS ALY LA, -5 A 5T 53 DA K B FER00E 5% Ml , 2647 AH N A A2 1 b B8 D) A 2
o ML TR TR LAT 08 A A

1 #MR57EE

1.1 SR IXHEA

ARG S 1AL T Y A e k37 (22°49'—23°15'N, 108°8'—108°53"E ) P, #i Ak )™ P4 B 37 17 74 #48
(B 1) o X A 2 e, K Feiil SRR B G 7e 2 TR s, AR BE 8 s e T T
S MG (22°38'N, 108° 13" E, ¥4k 121.6 m) 1961—2020 4F it LI 45 4 5371 |, 4F 7 Y 3 IR iR o (18.6+
1.2)C AR B R AR (26.4£1.5) C ARSI R (21.71.2) C AR B R H 4 (1303.6+£63.9) mm),
AP SRR EE N 79.1%+4.2% AP35 H B 4338 36.0%+10.2% . )P4 A Skl 2 DL B e
F PR = EEAE 100—200 m, 5B — R 10°—30°, My PEAEBE 4 W s H 2Rt pk, TR S, B
BEPAN TR 3, FZR IR A2 A ( Cunninghamia lanceolata) =5 FEARN ( Pinus massoniana ) %5 , FEARE 158K

=ik 87%.,

it 2 =: U T2 7 N ¢ U7 N R %N

E1 FRREME

Fig.1 Location of study area

1.2 HEHBE

RS AIRE b, BRIV [ A e W AR YA S B AN [RIAR IS A N MR A L 10 Bk
(B 1,38 1) IR0 10 mx10 m B =G/ METT . LL/ANEE T 8 2 50, SRR 7 INAROR 34 T 3 ARG R
WY KMot R AR R RIBIC SRR AR N () 28 26 B AR Y S )
1.3 LAI Uik

ARWFGEITA LAL I E (4 BF AN SR SE R [B] 4 2020 4F 8 H v R A), I E 25, BoMOR A K fie  HEJEG s 1
Mo iE,
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1.3.1 SFEEKE

e TR E < 8755, 3 06 10 St i i e A7 BORE | S e s BEAIL IR R 3 M ZE RS MR
TR 15 F it SEREny M J 2 A A BHAR G PRI . A 191 52 56 2 N B T BR 25 A, Lﬁﬁi‘ﬂ#@(((]ano Scan
LiDE 300, b 570, Hr [ ) F1 MG AL BRER /4 (Tmage J 1.49, https ://imagej.nih.gov/ij ) & AR AL, 585,
SEREAR S A G B A%, BT 65C HMLA Tt T (48 h) B E, RGN E I 442 — BT K
(FA2204, RS REA R, o D) BRI B T8, bt i AR Sy S it i A S i T L (em®/g) o

®1 HEMER

Table 1 Sample plot information

RS @/§ \/bf“:g
gy TOWE PR

T PBONHE mE W M WE f R ey N e
Number Size Latitude/N  Longitude/E  Altitude/m  Slope Aspect Age/a ctage 'tree al bre/ast density/
helght/m— ehvem  (HE/h?)

1 20 mx30 m  22.84978°  108.15663° 148 18° 4 180° 2 Wity 8.65 8.99 1367

2 20 mx30 m  22.84924°  108.15669° 155 24° i 200° 2 Yty 8.94 9.32 1250

3 20 mx30 m  22.84875°  108.15739° 121 30° T 290° 2 Yty 10.41 8.98 1233

4 20mx30m  22.84839°  108.15636° 149 26° % 95° 5 A 18.98 11.93 2016

5 20 mx20 m  22.84846°  108.15613° 152 30° % 85° 5 JH 19.95 11.99 2125

6 20mx20 m  22.84856°  108.15634° 145 25° % 79° 5 A 17.74 12.88 2000

7 20 mx20 m  22.84862°  108.15654° 155 28° R 84° 5 TR 19.43 12.24 2000

8 20 mx30 m  22.84796°  108.15809° 118 25° PR 204° 10 o 22.84 17.67 1067

9 20 mx30 m  22.84732°  108.15873° 107 27° i 163° 10 o 21.39 18.85 1317

10 20 mx30 m  22.84761°  108.15913° 120 22° i 162° 10 O 19.93 16.51 1500

SR R AR OB | 45 8 RS 4 ) 28 A VR i A R SR A KRR (W o AR
i, %u kg; D MRS B0 em) ASE A ZUMETT (10 mx 10 m) B B H 5
W =0.7392 x D**% (1)
Je , /INRETT B AR e 5 L TR A SR RR R A B TR —2F  #e BR LAY 22 SC, HLEH TR —2F bR
u/J\ﬁﬁ ) T AR B T A5 30 4> N DT Y LAL
1.3.2 g0t U
TG G2 A AR i LA JEAS 238 o et )22 475 3k el (B B 3R A 7 B 38, T A (R4S ) A A5 SR B AN — , X
IR KA BT 22 5, B — @ IR (3R 2) R i 2 5 8 A AN [e] (&1 2)

®2 REHHEREHELZEVNENESY

Table 2 Traditional optical instrument parameters for leaf area index

s ok OSEEN e eme 2P e sw s
Type Method pee Measurement Sensor ’ Azimuth Reference Condition
range/nm angle

= F

AR LAI-2200  320—490 UG iR 0—75° Eovia IR T T REBIR
Based on radiation

R

AT TRAC 400700 EOADE ERT  KASDIEKEASDIE R LY Bk
Based on radiation

Pl {50
Based on image

LAI-2200; LAI-2200 % 5)2 43 71X LAI-2200 Plant canopy analyzer; TRAC ; B 45 5 #1768 /2 25 #4 23 M7 4% Tracing radiation and architecture of
canopies; DHP ; gk 5 Digital hemispherical photography; CCD . EEWy A ae Charge—coupled device

(1) LAI-2200 FE% 5253 Y
AHFGEAH P 5 240 BB FR VL A9 LAI-2200( LI-COR, Lincoln , USA ) #E4T [F 5l &, — & B T Ak Ah 23 Hh

DHP A B LERA R CCD 0—90° XA ToT xR
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Fig.2 Different traditional optical instrument measurement schemes

FAERE 30 s ABICESR A fEL(BIF Above {H,J&EJZ EJ5 M) , 75— G 7ERETT AR 5 4> B {E (Bl Below {H, &)= T 77
{8) , PEFH 90°HE 55 1 , 7EMEHTAT 1.5 m 2247 FF e AR i 2 iy 0 A I A AR AR LE SO, MBS T, T S I i 2%
HXSRIH 5 BRHE AT FV2200 v2.1 Rl i i [l e e i A {E A6 A SRR B B BF 91, 56 UV AL S TF iR T
AL

(2) BRER ARG A 2 2544 3 X

# TRAC( Wave Engineering, Nepean , Canada) 7K~ &, PR FFEE LI 1.5 m 2245, W& /NEE 5 A (R RR 2R 5]
HATE , B RFRAE 0.3 m/s A4y, M Bl e B TR BH A U5 0], 7218 B BEATF Y | 275 R AR B (HA G
PR, 2ok [ PV, BCHCP- (AR S D B 45 51 AR D O 80808 2L BE7E TRAC Win 5.9.0 BR{FSE 8L,

(3)fEREER ik

K EASAHHL( Canon EOS 70D) FIfREE K (Sigma EX-DC 4.5 mm) 214, 3428 = 048 [ 2 £ 00 S 03 b 17 L)
A 1.5 m &b R ARBILAS FR B Sk Z s, BRI R O B S OGRS A IR BT Sk KK ) b T ahda BV
JrHD R RS AR AR R IR 5215 el i Sidelook K1 (http ://www.appleco.ch) 115 K& —(H 1k
I (L (R *ﬂﬂj?&ﬁ‘m XAHE) , -5 A HemiView v2.1.1( Delta-T, Cambridge , UK ) X474 HE
1.3.3 HiEROETE

1] Scanning System S-3180 = 4B ( PENTAX,, Saitama, Japan) (43 #1# 0.1 cm) , TERS/NMETT
Tl SR (R LY 1.5 m) 548, JF 11 DU JE) 224 AR AT FIORG W B #E.48 (FHASCRAE S, A8 TR PHE) | BE 4
i M PER N B %59, A Z+F Laser control ( Zoller+Frohlich GmbH | Germany ) 8 {44 3547 85045 25 Mp T b B
SRJA A LIDAR 360 1 /F (L mU8cr 2k v wml, r ) BEAT O R DF 0 2 i a5 S5 R AR, AT LAL

(K3),
1.4 MiEALH
WFFEARYE Chen %570 H HY AAE IE S sREATAS IEAL 4 .
par =4 m®y (2)

o, LAL WACIE S 9 LAL{E, LAL R38R0 LAL(E, o ARSI, Q, HRERE o B FRERH
ARBB R E A TR, BT Q5 LAL U R i 1 ——i?%ﬁﬂﬂ%‘%%&*ﬁlﬂjglﬁiﬂ‘ﬂfﬁﬁi&ﬁ BEXEA

JE LB, vT A Adobe PhotoShop CS6 24X DHP HRH %) 7 /2 & f%lﬂ:ﬁ?* TR BRALHE, Qi SN
SR s RV NIV o 1 110 I S Bk e O = B 20 N 12 9 35 B = W1 B | o N 5 v = P R
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HHifak Z + F Lser control 231

[REZETEeS 3 B HIT 5

Focus)

B B B o 10 20 o - o 1om Sosaos 1) avmie © [ [14]

Selected Name ference | ference ference gnment gnment gnment Error Dx Dy Dz
14 ER 2159 7289 0255 2211 3423 2746 00127.. 0.0095... 0.0056... -0.006.
2 6 3343 13195 0478 6.239 1.067 2673 00073.. -0.006... 0.0026... 0.0018.
3 S 3379 9.056 3114 1643 0875 0.649 0.0098... -0.002. 0.008... 0.0045.

r-1), iewer
>
Ak E R AR VR TR 2

B3 mEMEEAHIELE

Fig.3 Data processing by terrestrial laser scanning

R it ] 2 A T3 S AR A . ASBIRSE R R W R O i (B PS 5 I Mg e R R s ) B T T
ALFR(FE 4) AR B RS THE A AR .

a = (Ll _Lz) /L, (3)

Kb, L, WRAFE HemiView 1150 LAT, L, 2053 ZBRACFH HemiView KT AY LAL,

X FERIEE Q, , HiL#E T TRAC 3K15,

1.5 Fdastr

FIFH SPSS Statistics 22 (IBM, USA ) R AFXF A 6] J5 e 5 B He kT AR b T AR R A 1E R BT PRI R

225007 (one-way ANOVA) JEH AT LSD JEAT 2253 W B VERG K, MR R 27 = (M3kik - Bk ) /i
%x100%,
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AREbr PS5 9% TEEERE

El 4 ET DHP BEHKHARANLE
Fig.4 Wood component treatment based on Canopy image of DHP

2 #R

2.1 MR
FRE N T AR He - 1 B A R AR N 167.45 em®/ g, 5 /IME N 106.58 em®/g, F-HI{H 7 (125.37+13.38) cm™/g
(%% 3) o

®3 FEIMEEM A THRBEERER
Table 3 The specific leaf area of Eucalyptus plantations in different growth stage

N RME H/ME FHE bR 2 5 R
K BE BeAH . " : A
Maximum/ Minimum/ Mean+SD/ Coefficient of
Growth stage Number of samples ) R ) .
(em”/g) (em”/g) (em/g) variation/ %
% Young 9 132.05 114.73 122.43+6.60a 5.39
I Mature 12 167.45 112.57 129.24+18.08a 13.99
142 Over-mature 9 140.38 106.58 123.15+10.88a 8.83

ARIE) NG R R AN TR AR AL AR AL TARAY EL i TR 28 5 .35 (P>0.05)

2.2 HEEE LAL

I S A S B AR N TR LAT ZEAS[RIARES 5] 7 22 52 3 0 35 (P<0.05) (3R 4) o ARXT T4l pofn
TR, PR LA B ARE (28 5 RECN 5.66% ) o [AII, AT LA i LAT BEE ARES 0 55 2 B3 hn s s 2D
YRR 7 BB Pk B, SRR A K R BRI &

R4 TEME AT LATCR 4 KE)
Table 4 The LAI of Eucalyptus plantations in different growth stage ( Allometry)

N o o 5 R AL
A KB B FEAKL EFN N /ME I bR 2 Cifz;ient of
Growth stage Number of samples Maximum Minimum Mean+SD L
variation/ %
i Young 18 2.91 1.65 2.09+0.37a 17.93
J# Mature 18 3.84 3.24 3.54+0.20b 5.66
iF ¥4 Over-mature 18 3.29 1.94 2.55+0.45¢ 17.65

ANFA/ING FEEFRIR Allometry ZRA53HY LAL 76 [RIBRIEAE R A AR 22 57 8.3 (P<0.05)

2.3 [0k LAL
A EEAR B LAL A E R 2255 (E 5) . 4hidARH | LAL-2200 , TRAC . DHP | TLS % # LAI 435k
1.81—2.61 2.10—3.88 .1.48—2.43 0.64—1.22, S #AH L (& 6) , LAI-2200 il TRAC fE7E &4 (°F
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HiEfh 9.99% (42.12%) ,DHP 1 TLS R I AR, (CFIMRAL 14.54% .57.58% ) ; BBk LAL- 2200\ TRAC
DHP | TLS 5 i LAT 43514 1.07—1.62 .1.36—3.41 .1.05—1.24 0.78—1.66, 5 E LM (& 6) ,4 FhiajE
eI FEE AR A IS S AS 60.73% ( LAI-2200) 31.68% ( TRAC) .66.98% (DHP) .71.47% ( TLS) ; i #bk |
LAI-2200  TRAC .DHP TLS il %E £ LAI 4354 1.75—2.74 .0.95—2.97 .0.97—1.96 .0.82—1.71, [Fl#EH, 4 Fif
[ R B A A AEARAG B4, - M A 7.74% (LAT-2200) .16.34% (TRAC) 41.05% ( DHP) .53.79% (TLS) .

[ Allometry LAI-2200 B TRAC DHP B TLS
4 -

T FR 5% Leaf area index

0 I K AR
Young forest Mature forest Over-mature forest

5 EEFEMEEESIN LAICHYEbRIERE)
Fig.5 The LAI obtained by direct and indirect method ( Mean+SD)
IR KRG FREFIING T 5351 F 3 [ — T 0 8 [RI BRI ] | [R]— AR A 5] 75 2k ()45 30 i 44 51 2 57 3% (P<0.05) 5 LAI-2200: LAI- 2200 4 ¥ 5t
JZ 53174 LAI-2200 Plant canopy analyzer; TRAC ; BB 5 F15ef )2 4544 53 7Y Tracing radiation and architecture of canopies; DHP ; ${ 5 Bk 5%

Digital hemispherical photography;TLS;lﬂ%%{)[ﬁ'ﬁﬁ Terrestrial laser scanning

T PS ik (2 5) o M N TR A B HL 9128 A3 B 7E 0.33%—25.95% , Sl AR5 bk | 3t bk 11
A ) 25 5 5. 25 (P<0.05) |, HAF- I (R JBHR s Ak DTk ) 43 3 5.65% (s Ak) (17.11% (JE3K) 116.30%
(GEEbR) s TESE A F R AR L9 1 28 AT FL7E 15.25%—52.13% , /S [R) PR 6] 25 S 35 |8 35 ( P<0.05) , 1
SEE (AR R AL BTER ) 23 9 24.58% (4 AK) (37.77% (LK) (45.47% (FBbK) o Rk A T pk Ay S8 4

REL (3R 6) LG EIE 0.63—1.00, P BB N e KA 5 R ECH 9.92% , A bk 5 UM RS B = 57 W &
(P<0.05) , HoF-¥{H A3 514 0.93,0.88 ,0.92, W] iy FREAERN 51 K W AIAR B2 52 43 3R 7.53% (G AK) (13.64%
(JHHR) 8.70% (@A) .

Zoad AR EERLNAL IE 5 B 6) R PS Uil 245 B LAT AL IE A AN ARAL E I LA ANFETE
2R BRI LAT R IR A5 ARG E R LAT A77E 35 25 57 (P<0.05 ) |, {HAS 1E 45 51— 25 fi
THEE PORT S RN E R BRI IE TRAC 3G 240, A et A IE B4 . i, A6
X F e A KRR I PS O il IE AR s e 5o A 22

3 it

3.1 ELHGE MR T AR LALX H
R MTEERE /N MRGEFLIRURE R, BRAMAT P BE AR, LAL i 85/ > 5240 R AR L TAR A LAL —
JRAE 1—4 SPH 2270 S B E AR LAL, GRS FIL B | A o038 i 5 A R A
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fﬂU\IM‘H’J LA 7F 1.65—3.84 ,°F-3128 2.73, 5 LR “FF WS AT . o AR A A M AS RIS T i e A

SHEAEAE R R 2ZE R LAT & T AR, Van Bich 252 5 it il S5 BOURE 16 0075 485 (R R i A T AR LA
7§l 1.2—2.9; Mattos 25" 38 il P BURE 7L 045 B AR N TAK LAT Sl 3—6; 477 55 56 il i Sl A K ik
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Table 5 The woody-to-total area ratio of Eucalyptus plantations in different growth stage

Ik K FA ok ROME PHsReE A

Method Growth stage  Number of samples  Maximum/% Minimum/ % Mean=SD/ % variation/ %

PS fi ik 4 18 13.16 0.33 5.65+4.00a 70.71

PS imitation A 18 24.92 10.48 17.11+4.13b 24.15
U 18 25.95 10.50 16.30+4.15b 25.47

SEA KRk Al 18 46.46 15.25 24.58+6.37a 25.93

Complete removal T 18 46.20 29.47 37.77+3.93b 10.40
it 18 52.13 37.65 45.47+4.44¢ 9.76

ARG FRFRIR I —J7 8RR AR AR TR B 45251 28 53 3% (P<0.05)

x6 AREMERERATHERERER
Table 6 The clumping index of Eucalyptus plantations in different growth stage

N o o A5 R AL
H KB FEAH SNt H/ME T b2 i
- . .. Coefficient of
Growth stage Number of samples Maximum Minimum Mean+SD .
variation/ %
% Young 18 1.00 0.84 0.93+0.05a 5.07
J# Mature 18 0.95 0.76 0.88+0.06b 6.40
142 Over-mature 18 0.99 0.63 0.92+0.09ab 9.92

ARG TR IR R — 7 T AR N TARRHEI 451 22 57 8.3 (P<0.05)
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Fig.6 Estimation difference between direct method and indirect method before and after correction ( Mean+SD)
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