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X B WE & @M P55 B E AR £ K EF 00 E T 5K
ZoxX ', RE@WY, KXFD, HHF

(L. WRTLARMROR S AT I H MO B R K E S SE %, WL Bl 3113005 2. Wiyl bhoRss BRIR S5 %R
2B, WL BTN 3113005 3. WVTAMOR 2 Mol 5 AW R 228, Wit B 311300)
WE: [Ae] SARFTEHEEATHRAZERERER, REPWMSHORERZOR L, AFTEFETHRETIRERL
%A, [FHk] ARXRBLFERATHRASE, ANAIZMEREKESMNZ,. T2V E TR, G
FERER, BREBAFTFFROAZ T OREKRZRTEZFBSN, RELATHwESHE, ELAMSEEREK
FANHARNE TN EAAKRER, TEHAMSHOREAKELSMNZ, TE4PUBRTHLEZ, [£R] M
7, 2e, EEE5MamaREKk UMK RE (Spearman) 48k R 45314 0.531. 0.427. —0.340, A &b @R 4
¥ BMERKMAHIERMER, RRZHANZFHREE (P<0.01), HAMEGE @RE KB EHRAKTIE GG X MmIG
X, RRABWFRNEZFMEE (P<00]). RAZHFFRGRRAMSH EREKT ZFHEF (P<0.01), HAKEEE0
ARG mARERERK, ATRH-FHYMaGER A RBERL TE T ERMAGERERKBEA, B2 LA PRHEZ
BT eea A4 EMEFKT (P<0.01), [## ] EXBLFEATHRPHaASZaREKENILZATRZMNE,
At e, B3 K4 545
KR WM, MSEERAERE; THENK; KRN A RER
FESES: ST757 XEkPRESES: A NXERE: 2095-0756(2023)05-1063-10

Study on the factors affecting breast-height basal area increment of evergreen
broad-leaved forest in Mount Tianmu

DOU Xiaowen'?, WU Dengyu'?, ZHANG Xiaojing'®, TANG Mengping'”?

(1. State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
2. College of Environment and Resources, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 3. College of
Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang , China)

Abstract: [Objective] The objective is to study the growth model of breast-height basal area of evergreen
broad-leaved forest and to explore the factors affecting breast-height basal area increment (BAI) of evergreen
broad-leaved forest, so as to provide a theoretical basis for evergreen broad-leaved forest management.
[Method] Taking the evergreen broad-leaved forest in Mount Tianmu as the research object. Firstly, the
correlation between BAI and diameter at breast height (DBH), competition and terrain factors were analyzed.
Secondly, the differences of BAI among different diameter classes, crown diameter classes and competition
classes were discussed. And finally, based on the ridge regression analysis, the individual tree growth model
with logarithm of BAI as the dependent variable was established to quantitatively describe the relationship
between BAI and DBH, competition and terrain factors. [Result] The Spearman’s correlation coefficients

between BAI and DBH, crown diameter, and competition were 0.531, 0.427 and —0.34 respectively. BAI was
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qq.com. JBIEVEE : W F (ORCID: 0000-0001-9277-2822), ##%, 11, MM LS mig s
HARWISGY . E-mail: tmpzafu@163.com
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extremely significant different among trees of different diameter classes (P<<0.01), and increased with increase
of DBH. There was a significant difference (P<<0.01) in BAI among trees with different competition classes,
and trees with low competition level had the largest BAI. Individual tree growth models based on average
diameter grade were superior to those based on individual tree, and the regression parameters of DBH in both
types of models were extremely significant (P<<0.01). [Conclusion] In the evergreen broad-leaved forest of
Mount Tianmu, the main factors affecting BAI are DBH, crown diameter and competition index. [Ch, 3 fig. 4
tab. 45 ref.]

Key words: evergreen broad-leaved forest; breast-height basal area increment; competition index; ridge

regression analysis; growth model

W v AR A AR R R A A SR U O E R HAT, 7EXKEUUE B, BONE R, BT
FEETT IR B 2/ IVEE - (400~600 m?) JA ALK, I I A0 (81 B9 75 7R St 57 A 7l ) B AC I T AR
KR, BERIE B AR BRI L 5a9r . IE SN 758t T2 0 A% B A bR 2tk B 7%
i, FHEOCEZNPAERASEAE . W mH R — R T T IR RS A A AT OIS B
XA RSB, W IIABROREE T ail AR, AR Lsi> T 2 H A SRR
fER, 0 RS 7 SR W v AR AR BRI S vh o D . EAIFTE R FEREE U b, DR HE R AR AR
2S5, BRI AR 200 2 500 m% . SR, JETREREORBY A E AR, S f 5 AR AL A5 AR AR i
BB T AR AR AR BT SE A DUARGE o PRI, i [ U 2 B 7 S8 S A7 ] A ) B AR B 1 A A R AS TR
TR R AR, AT LAZEARN SR A AL B R RERT b, XS AR R A 22 B RO BORPE T HLEL, & BEHRAARIR] A
i X e T TR AR A AR PR )

AR MR T BN P R A R R AR 2R R W RO TR, W ORI IR
HEFF R ERTERRAG I A ] 1588 K R AF AR BA M 2P E I HR, X o ] - AR AT 52 5 P e
ZSAISEAGU B AR SRR | et AT, IO TR W AR AR K i A WLARGE . ARBIESE LA
WK H IR G A SRR XN 2R MO XSG, AR R/IN - SE 4 IR MO IR -5 ) s W i AR
PR YA, PR AN TR B AR R0 | SEE I A 5 2 S5 20 A oo W 1o B I b AT 22 S T, R T
e (e VT, e S DA g T B A o S8 PR g B A A RS, G i M vy B T B R S A
S HHIE T ROCR, SR AR B S BB

1 B KB

KB ERHH RO X AL T W44 B i1 iE 2 X P 6 E8 (30°187307~30°24'55"N,  119°24'11"~
119°2821"E), BEHTMI A0y 94 km, SLETFLN 4 284 hm?, Z AR 37 X @ rf IV BHE 1] 6 IF BT 3 98 A< 4
WG ERENERIRE, ERURAT, RMEIRA. AR 8.8~14.8 C, IR H FHRIE A -2.6~3.4
C, AR HN 19.9~28.1 C. WAKFR, FEREKEN 1390~1 870 mm, FRMBEAIZH, FEH
HERRE AR . HaRIE T RS IR AR . R HEEAR . B MRORIEAT Phyllostachys edulis ARAFN,
2 BRI ®E
2.1 HEMIEE

2005 4, 7EWFIE XN R R MR B, PEE 100 mx 100 m Y5 43 Ra AR S REHE, A rhoC Hb 35 AR
FRoA: 30°19'40"N, 119°26'12"E, I FIAH SR A T A PR AL 1A 43 B 10 mx 10 mAY (A% BT, X A%
FOCHATREARKE R, TCSRFl M. Bhm . WA T e, JEIRSE, JFLIREH PSR MO R, RO
H A A (PR TCR702) M5 BERRARAR A AR bR B4R . 2020 4E X AR HBEAT S 2 . AWFS R 2005 FI
2020 4F 2 WA EE , MR O e H 2 IHIAENE B AR =5 em 36 52 AR IE T 733 Bk, Hodp, HSRIE L
PRI A X Cyclobalanopsis gracilis . $8 @M Lithocarpus brevicaudatus . WX C. glauca. /N7 X]
C. myrsinifolia . S A Litsea coreana 55, 54BN LA 51.99% .,
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22 MIgWmEAREKE
MR A KT8 — E R FR I RO & b A oA fb i, e KE ., EWERKE . EEEK
i, PR K LR SRR A R SR RIS R H 2005—2020 4F 15 a [a] AR M i W AR Y 2 1 A
K, HEAKXR.
n(Dp,-D})

BA1=TO (D

() Bay AMAN R WAL KA (em?); D FID, 53 B MRAAE ¢ A1 2, WF G HAE (cm).
23 ERERHET

B KB F 2O A K B e . AR R AR A Bkt AR R AT I 40 s,
STARA e g i TR AR A A S X B AR /N | S 4 RS b 35 DR =2 T () [ ) 7 A1

InBar =a+bf(x))+cf(x2)+df(x3)o (2

K 2) e By WIEEIARAR R fa) AMRARK N F IR fO) WML SR F AR f(s) R
PRSI HUR T BRE; a IHE; by . d HTRSEL.
24 1RBVEFHIEER
241 ARKADBEF RIS 0 AR W AR A K e A i B PR 10 ORI A8 2 I AR
KN LR, R PR AR A K e dE 2 2 — 1 MOR AR D7 RE A AR U M R A MR AE K
B, RUMORTEL A B AL K B Rt AR AR KR B TG, B 5 2B RO B R IR 2 T B IS sk, i
FEXTRGHEAT B A A A IO el S i AR OR AT AR RS S e Y, BRI AEROR A= KA rh
HAE N AR I/ AE f . W MONSERUD %500 J 8 ;56 4 5 gk R8¢ L b 7R e D A o /R ] ) o 5 T
FUEK I 14%~47% W78 5 o ARFFREBUMOR B A2 J7 . B X R s e e AR RN, X HL, 5t
TRHE R RS, HHEAL

+
Cr = Ll 2L2 °© (3)
X Q) H: C WRATEREAR (m); Ly, Ly B ARTE . BRI (m). B, FRAKNE TR
PREERIBAN :
bf(x1)=biInD+by D> +b3Cr - 4

X @) H: DANMAIITE; by, by, by WITFRSEL
242 HRAFZEFE TR MATZHRBIMAA KT, BT LI Hegyi a4 8507 KM EH0E Aok
FRMARTERHF AR/ Hod, 554 KB 3E 8K H 7 & F 5P R 1 A5 T Voronoi B Y 7% .
Hegyi e 488011 HE AR

n; D]
Ic = . (5)
¢ ]Z:; DiLij

KOG P I WNEAKRIHIZESIEEG D Dy o3 RRA i MGE PR j MR (cm); Ly AMRA i 53
G jZ B EEES (m); n AXTRAK @ FTTESE P BT TE P ARRE . I, ARORTE 5 K 19 R E R 38
S Wi

cf(xp)=ciInlc+crlc - (6)
KO H: o o, ATRRISEL.
243 ZHETHRR HIEEZMMRARERKEZFEK. (1 COOMES 4 TEBFFH 76 == i AR AR,
KIBEE R IOTHE , ARG K R TR B STAGE %P LB B . Sm . RN HAE -
i) AR AR A P PP AL R ZR ARG A2 7= 775 BARIBAULT %529 R 8. BRMOMBIE 19 22 5 & S EROR A KA R
RIGANTE] o AR F A A A A RO BRI . i B AN A AR Y S b P - Herp, SR
[l FEE (Ag) RS, e Ha B3R A AR,
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Asz—cos(;ig)e 7
R G) W A HPERTEEG 0 MYRIRE (0°~360°), Rk, 7P 7R R R AR N
df(x3) =diAi+d2S1+d3 As » €))

K ®) e A R EIR ;S AMARITA IS s dy. dyy ds 30T RRSE 145K @), X (6).
3 (8) FRAZ (2) 15 21 e 2 (MR Hi 35 Do T AR A R AR
InBar=a+bInD+by D> +b3Ce+cilnlc+crlc + di A1 +da S1+d3 As 9)

25 GitH

1€ Excel 2019 H X B4l AT AL B . S TARAR) =46 b5, FIH ArcMap 10.7 {43477 $2 B0 3
J5 7 B 5 2T ArcMap 10.7 F1 Python 15 75 4 B2 1T 55 A MR AR K (1) 35 G 8 4; 7E SPSS 26 H1 R H]
Kolmogorov-Smirnov i 46 16 X 2% 47 IE S M40 4, F- R H Spearman #H5¢ R BT A0 10815 Fl
JH SPSSAU % ] Kruskal-Wallisks 632 (K-W) F1 Nemenyi 531 A [ B4R R/ | 54 S48 PR M 25
A B 22 S, RIS 1A 77 e gl 7 B AR AL

3 ERG0H

3.1 HEXMESR

FEF SRR ARRE LN, TR SERHE 2005 AERT R MR . SElR . VIR . MR PR, SEAEEK
K 2005—2020 4 [a] iy =g W7 i AL A KB IME . AR ZE (R 1), X458 B 4T Kolmogorov-Smirnov 6
5, RETA AR B E RN T 0.05, ¥WARFAIES MG, #H Spearman HH5¢ R BT AH M4BT
(#%2). ZREW . MomWrimBUE K E S iR 2 5% EHSC (P<0.01), S3EFaE 2 Bk
i DG (P<0.01), SHUERFRIAERBIIA R . UK B L SR AR K04 | e i XAk
AR B s W T AR B A A R B T T VR, 5 4 X MR i v D T AR A A A B G 1l E L b PR X RO B 3
AR AR A2 MR /N . WA el e 24 5 5 e i 50 B 35 R A O (P<<0.01), Ul BH 5 40 0 MO B 42 et i 1)
Ao M 55 AR AR B3 A OC (P<<0.01), U6 TR 4R S M AR SR MR 9 26 1 o 39k v 418 00 5 5 R I = 67 A
K (P<<0.05), bt BH I ) 5% i AR St g A A= 4

®1 JBLEFRHER

Table 1 Statistics results of each variable

2005—20204F i &5 7

i H Wq#%/cm e /m T4k /m YEE/(°) WA TEAFEEL R K fom?
¥iE 13.15 1.86 631.53 42.50 0.41 8.44 74.80
P22 8.70 0.79 19.61 15.88 0.48 16.38 93.61
®2 ETRHOBXRY
Table 2 Correlation coefficients of each variable
A Wtz SR Tk i1} 3 AR T TEAHREL s W T AR

Mtz 1.000
SR 0.714%* 1.000
27 0.069 0.129%* 1.000
BeRE —0.024 -0.032 -0.006 1.000
BemEr -0.035 -0.078* -0.065 0.052 1.000
e AL —0.618%* —0.374%* -0.020 -0.068 0.038 1.000
iy e W AR A K 0.531%* 0.427%* 0.019 -0.069 0.014 —0.340%* 1.000

P * P<0.05; ** P<0.01,
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32 MEXMEHEREKENEMm

FEHUMROAR M AR Y 13.15 cm, AR5/ ME M 5.00 em, FARAE N 50.30 em. ARAEARA B4 {8 A3
VG E, K HA A 3 ARG [5.00,9.00), [9.00, 13.00), [13.00, +o0), Z3AIFERI 1 g Miag Mpsggo
Xof A ) A BbR AR 1) ) e D T AR K BEAT Kruskal-Wallis I2506 5 . 45 B T 1 g M g
R i e BT T R AR R B R AL B B R 22,50, 49.68 T 86.71 cm?, K-W K K 1 45 it (H)=185.84,
P<0.01, FAAEMR 035255, SR WTNG & 7 ir FR A 4 ik Bl ORI A2 A S i 4 .- A Nemenyi 25— 25
WEIR (B 1) Togpggs g ]]Iﬁggﬁﬁ‘*ﬁ/‘]H@%Mﬁ*ﬂi&ﬁﬁﬁZ@%ﬁ*&ﬁ% (P<<0.01). TiBHMA
BAR/NERH M EETE R AE R EEFHEERTFZ—
33 BEIEXEEHEREKENHIT

BEHARA MR HE K 1.86 m, SEMER/IME R 025 m, A K 6.11 mo HRHEARA TEE I 24 {8 F1 43 A5 1
Fl, H5 350k 3 %498 [0.25, 1.35), [1.35,245), [2.45,+0), DMERN T gm. Tag. Mgg. A
Ii) e i 5 RS g o o D 1 AR A A B AT Kruskal-Wallis JESHRG R . 2R BR: [ g g
AR B Wl v DR 1 AR A K B FR 823 3R 24,03 37.37 F1190.65 em?, H=96.627, P=0.000<<0.01, 7£7EM%
WEZS, MR W7 I FR A KA B AR SRR A B i . A Nemenyi 3i#E—50EH (B 2): T s
55 MW s T s PR 19 e 2 7 T B2 A P T =2 (1] 22 Sl b 3 (P<<0.01). 6PN, MORSEE IR /N S 80K
BB E K R E RN EEREREZ —

500  _ iy % 500

o 4 [
nﬂ\i aoo | M & 400 | i
ﬁ 300 t A ﬁ 300 t *
Eé 200 B T Eé 200 B T
200 ¢ T = 100 | c rj:1
s == e =
[5.00,9.00) [9.00,13.00) [13.00, +o0) [0.25,1.35) [1.35,2.45) [2.45,+)
124 /cm IR /m
ARG FELREA AR ZAFER R E 257 (P<0.01). ANFRE R FRORAEA R R I8 S A 35 22 7 (P<<0.01).
H1 RRZEMKZHHAREKS B2 RREARFAGHZHEOREKRE
Figure 1  Breast-height basal area increment for different diameter Figure 2 Breast-height basal area increment for different crown classes

classes

34 ZHEWMESHERERKENI

FEHAROARSE GBI E R 8.44, STRAEEUR/IMEN 047, F KN 217.79, MRABEMATE FHHREISH
Mo AE R, FHA N 3459 [0, 4.00), [4.00, 8.00). [8.00, +00), 5IHH T sa I g AT 550 5
AN, RERE 3 ASTEGERBEEGL . AR P R, ARFERTE AR EUREMARZ B T G ) KNR
), BOEBOC, SE4F RO XA ] 58 4 5 3 S5 OO 1 i v 7 T AR A G 04T K-W AR S EUG 36
EE STV NP IR | BV | B w7 N o Y T o, 400 — ek

A 1 AL 67.90, 27.14 FiT 29.90 em?’, ﬁwm -
H=67.434, P<0.01, {F{Eff B 225; AT Him ﬁmm

R 255 20 0 MR 1 M 5 O T A BRI L IR 3 £ 1 5

SR MR WS I TRV K RURCK . ] Nemenyi 3 2 10| .
HE— IR (8] 3): MRS Srh ey | R s = oL — e

e PR Y By vy e T RR AR K i R AR B 2 R [0.400)  [400,800)  [800, +)
(P<<0.01). 1 J3 32 4 WA F i 25 7 T BUA: Gk v A

BB Ao UMK B354 R Bl 5 0 4 ARG FRERORIEAN R T8 55 GUFAE R 5 72 5+ (P<<0.01).

W, 1 2B /N, e e N o

=R B P n =N E 3 K@ﬁ%#é&éﬁﬂ@%&ﬁ@ﬁﬁi‘kf

fr PR sy T T AR . A A A .
igure 3 Breast-height basal area increment for different competition

35 Eﬂti‘lﬂ‘ﬁﬁ! classes
PRUR SRR 5 48 505 W A AH 5C 22 B0y 4 X
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HRT 0.6, Frilabtyde/h — el AF 7R SRR PRI . R, AR AR T M A R 5 4 415 BON] ey 13 DB
TR AR, LA (9) 9 SERNAERY ,  ARAC Hi i W e A R RO PR, iR TR A
Wem e BON AR S, AR AR FT7 . AR E . S RO SE SR BN B AR [R5y A A2 gt A T
U [l U, A5 3 T BARRAROR B BR A BT (3R 3); X 2005 4R 2 A MR g F84% 2 em S 4L IEREAT A4S B
HeAl, RIMARK/NA T 55 4 PR ML N - 3 A — AR B i S 8, LA — AR B PR AJg s W i AR
A AR O AR B, TR . TR SRR i FE R D T R RO R AL R, i A —
RO REEF-IT . AR, SEA R BRI e 1R BN B S R AR R 205y A 22 BT 1), 453
BT (E A SR R (R 4). Hirp 2 G0 IR K (R SPSSAU 25 T AUHESAH.

®3 ETEMRMARHBERERKRE

Table 3 Individual tree growth models based on individual tree

A K% InD D’ G Inle Ic A, S A, R PHIER? F
FiAL 2.472%* 0.350%*  0.000%*  0.169**  —0.063**  0.002 0.000 -0.002*  0.043  0.267 0.258 32.895%*
FRARI2 2.510%*  0.438** 0.202**  —0.087**  0.002 0.000 —0.003* 0.040 0.248 0.240 34.091**
A3 3.121%* 0.001**  0.226%*  —0.097**  0.002 0.000 —0.003* 0.038 0.228 0.221 30.639**
HiAL4 3.435%* 0.300**  —0.148**  0.002  0.000 —0.003*  0.031 0.165 0.158 23.970%*
FiALS 2.459%*  0.348**  0.000%*  0.169**  —0.051%* 0.000 —0.003*  0.043  0.264 0.256 37.076**
Ki#le 2.323**  0.369%*  0.000%*  0.173** 0.001  0.000 —0.002 0.043  0.265 0.258 37.325%*
A7 2.330%*  0.367**  0.000%*  0.173%* 0.000 —0.002*  0.043  0.264 0.258 43.402%*
i 2.497*%%  0.437** 0.202**  —0.075%* 0.000 —0.003*  0.040 0.244 0.238 39.076**
Fi#19 2.303**  0.473** 0.211%** 0.726  0.000 —0.002 0.040  0.242 0.236 38.712%*
A0 3.107%+ 0.001**  0.226%*  —0.087** 0.000 —0.003*  0.038  0.225 0.219 35.221%*
AL 2.941%+ 0.001**  0.238** 0.000  0.000 —0.002 0.037  0.220 0.213 34.109**

Y. DR CoElRs Io Hegyi SERHERG A, WK S % A SKIEHEHG *P<0.05; ** P<0.01; R AU AL [a]

[EES v 8
£4 ETENTHENEARERER
Table 4 Individual tree growth models based on average of diameter grade

FEEHY WHE InD D’ C, Inlc Ic A, S, A, R PHER F
B2 11.245% 0.351**  0.000%*  0.232**  —0.098 —0.037**  —0.014 0.013 0.287 0949 0917  30.114**
13 11.286 1.238** 0.252 —0.102 0.057 —-0.019 0.018 0.384 0956 0933  43.045**
B4 12.499% 0.000%*  0.266*%*  —0.128**  —0.058** —0.015* 0.012 0232 0.931 0.897  27.004**
BERILS  15.728%* 0.285**  —0.156**  —0.063**  —0.019* 0.015 0.219 0.843  0.780  13.395**
FiAl16 9.904 0.470%** 0.264**  —0.120* —-0.013 0.011 0.254 0951 0927  39.004**
BT 13.085% 0.404**  0.000%*  0.213** —0.045*%*  —0.018* 0.014 0.243 0.947 0920  35.603**
KR8 12.101% 0.555%*  0.000%*  0.249** —0.017* 0.013 0.172 0.945 0924  43.334**
19 13.520% 0.796%* 0.293**  —0.122 —0.021* 0.019 0360 0.947  0.925  44.235%*
RERI20  14.260% 1.341%* 0.197 0.045 —0.025% 0.021 0378 0952 0933  49.636**
BRI21 12.695%* 0.000**  0.283**  —0.160** —0.015% 0.010 0.146 0.858  0.802 15.164**
BiRI22  14.932%* 0.000**  0.261** —0.071*%*  —0.019* 0.014 0.154 0.922  0.890  29.406**

B D MtEs GO o Hegyi SEPHREG ARG S WE; AL BB *P<0.05; ** P<<0.01; KA Al nl

JEES 488

TEIE T HRRMOR I AR AR R (36 3), PO 2 RIBE R 3 470 8 AL 10, R 9 FIEEAY
11, RIS A M AR X RO Y L AT WA 07 BB RS RS B e s PRI 1~BE0E 4, R B AT A2 I
FIOBAML ARG RO T A& MR AR s UBEAS 1, B 5. IR 6 FIREAL 7, A T3 448 BOu R 1Y
WA RTEERE/ s HORRE R I~BR) 11, e R b T | AR X e, WA 05 o ekl A s 4 45 Aoxt
RO 115 R B8 B35 (P<<0.01), US| SEIRAIGE S O BUZ AAE KRB Y 2N 15 HEAR
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B I~ 11 19 R RS 0 R, B 1258 T MR MR B AR AR AR A e USSR, AR iy
FRI . MR AR . R . SR BO BORIE A ] H R A 3 (P<<0.05).

FESE TR BB R A KA AR (3 4), FRRCAIAY 13 FIBIAL 14, AR 19 FIBIAL 21, Al
20 FUEIRY 22, PR E A MO fE X B BT L S A B AR ST 7 RS RO GORG B R OB 12~8E A 15, &
I A M f R AR LGRS BE AR TN S B AR IR R Al LA Al 12, AU 16, AN 17 AR 18,
B IR BRI LSRG B /N s Fe B R 12~000 22, & SAR AR rp g 42 X BOR A2 S D i 1l
FHIEE (P<0.05), VEWIMAZEEE TR IE M PARL KR P A SRS R 12~8 A
22 W R MM SS B R?, A AR AL 13 AL TARB-P I B LR KA A rp D B UYL v i A2 %
1) 1] 9 ZR H 0 (2 3% (P<<0.01).

Mo 3 e 4 v si Rl e 2 A KRR h g A2 PR iy [mlH R B 2, B A M R 1 A
RIPLEHE B TS AR 7 B BT AR BT3B SRR AR KBTI A0 B 5 T2 TR MOR 1)
PRRA R AR,

4 it

3 15 % M A% -5 6 s W T AR A K B R4 T Spearman A3 M Al Kruskal-Wallis K56, & BRM042E 5 i e 67
AR R IEA DG, H s W AR AR Kt Bl A B AR A3 R R 45 ie 5 28 E s —2, W
CHI FE 0 ZERIE G Hh [ o A SR8 S 95 Il TR SE AR MROR KN L R SR ARI ST i A5 A X ROR A= K g S e e 2
W, MR AR SPIRMAERNEA BZ AR |, I RSV AR KmiE K. FIEN 5507
Xof S [ 40 PR M P 1 S i MR AR R RIBE T (s i DR 2R AT T RS, DA SRR i e v D T R A 4
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