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WE: (B8] ARARRALF Ffl‘fxﬂék}a/a\ Michelia wilsonii #98eT IR, 7T T B G A E AP BEA T 2 18] 34 0 R 69 AL A1
AL, TR AR 6 = 08 oA [ F& ] 2wl LR LR L FRBADRB S EATF R %, RAME
L £HHH (SMA). £M 5541 (PCA) %Vi&%frﬁ %, FRARELENBORE A EArt R AR e m m 4, [#%]
ORBLFNETEERE. »tTRE., ot T8, ota@R, et @mf, ot EE. | FADTE 2542V TE 24
ANHFERZ £ FEF (P<005), | FANETFEHILEFREFE (P>0.05), QRFAFHErH K 28 FH#£
(P<0.05), DHMIKN 22 FAE (P<0.05), »FH KRS DHEKRAEER B E (P>0.05). @FARAPBEAL HIIR 49 F A
FF EMERREAEERER G £, TS, KM AGH R RER AL, ZRESH, WP IR =48
*HZE, [ ] MBLEMFBOEIRBRMEL TR md oK E @R AT, RBF7 2 SIS TR At
IR S AHE R, B2 KT 430

KRR M E; KB MEG rhHdk; UMK ARKM; Fo £S5

FESES: 87183 XHERARRRRD: A TERS: 2095-0756(2021)01-0065-09

Twig and leaf traits of Michelia wilsonii at different developmental stages in
Zhougong Mountain, Ya’an

PENG Xi, ZHAO Anjiu, CHEN Zhichao, LUJ iayao, LI Yaoxi
(College of Forestry, Sichuan Agricultural University, Chengdu 611130, Sichuan, China)

Abstract: [Objective] This study, with an examination of the twig and leaf traits of Michelia wilsonii at
different developmental stages, is aimed to research the balanced utilization of such resources so as to better
predict the spatial distribution of the branch and leaf traits. [Method] With the M. wilsonii of Zhougong
Mountain in Ya’an selected as the research object, the standardized major axis regression (SMA), principal
component analysis (PCA) and geostatistical methods were employed to study the correlation and spatial
characteristics of twig and leaf traits at different developmental stages. [Result] (1) The fresh leaf weight, dry
leaf weight, dry matter content, leaf area, specific leaf area, leaf thickness, annual twig density, biennial twig
density and biennial twig dry matter content were significantly different among developmental stages
(P<<0.05), while the annual twig dry matter content was not significantly different among developmental stages
(P> 0.05); (2) There was a significant correlation between leaf traits among developmental stages (P<<0.05)
and a significant correlation between twig traits (P<<0.05) while the correlation among leaf and twig traits was
weak(P>0.05); (3) The optimal model of the semi-variogram function was linear model for the twig and leaf
traits among the whole population, with a distribution of randomness while the big tree stage, with a distribution

of aggregation, mainly followed the exponential and spherical model; the spatial correlation of small and

Weke H 9. 2020-03-16; f&181 H 1. 2020-09-29
ST H GO AN B R A A ) AR T SR 5 B E U (00322400)
&N A, WERYESHIISE . E-mail: 814099943@qq.com. MIEVEH . WZIA, BIEHZ, WKL

2058 . E-mail: anjiu_zhao@sicau.edu.cn


mailto:814099943@qq.com
mailto:anjiu_zhao@sicau.edu.cn
https://doi.org/10.11833/j.issn.2095-0756.20200209

66 WroIL R R K A R 20214E2 H 20 H

medium tree stage is weak. [Conclusion] As developmental stages advance, the yielding of profits by M.
wilsonii slows down and the distribution of twig and the employment of the semivariance function can help
predict leaf traits. [Ch, 2 fig.7 tab. 30 ref.]

Key words: botany; developmental stage; leaf trait; twig trait; correlation; semivariogram
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REFAL N A B R B BT Z R, LRI B R R R A MR i) S 5 L R X G RE B 47 3 AN AL RE
PARIVIN T tiek7/ 1 WANE R R SN ibE T SN A= L 2 (2 TR ST PR QIDE S A ) e X (B Maa RV EiR A 700
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12 g E
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13 BARE
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Table 1 Traits of twig and leaf in different development stages

L L - : T WemRY MR RN R MR
BB Bl g | mm PTBRE MREBVem® L0 PR @igeem) TEEL  E(gom)

KRB 1.2040.23 a 0.44+£0.09 a 0.21£0.03 a 0.37+0.05 ab 50.52+6.15a 113.37+18.12b 0.38+0.02a 0.45:0.04a 0.41£0.03a 0.45+0.04 a
T 0.96£0.22 b 0.37+0.10 b 0.18+0.03 b 0.38+0.06a 46.56+7.42b 130.10£2626a 0.37£0.02a 0.42+0.04b 0.41+0.02a 0.43+0.04b
/IR 0.8420.14 ¢ 0.31£0.07 ¢ 0.18+0.03 b 0.35£0.03 b 43.41+£5.79b 140.67+21.46a 0.38£0.03a 0.42£0.03b 0.39£0.02b 0.40:0.04 ¢
LW IR PR R IR 2 77 B B ] — 4tk 2 5 1235 (P <0.05)
x2 RMMHEREBREZENEXRY
Table 2 Correlation coefficient between twig, leaf traits and DBH

PRk iR TR MR HTERIL MR LM AR/ MSCT L VARA/SUIRRE 24 A /IME TR L 4R AR/ VSR

MAE  0.60%%  0.52%%  0.38%F —041%F —0.01  0.44%* 0.22* 0.41%* 0.15 0.41%*
Ui . *P<<0.05; **P<<0.01

22 AEERBEHBERMHEREEXR 2 -
Fafi A £ B ARBT B (3 3): R ] B I

LN

PR Z A F R A G A, MHRIR 5 22 PRIk

PLAF GRS, S kR Tk N AR < ' o s

HA MG . F 550 B (PCA) & B (B 1): S

MR VR AR IE S 6 R . 3 4~6 T LU S ol

i R % B BRI A 5 3 (P<0.05), H: # (NG

SRR R B B R AR S5 £ H /NS B o R

BRI ks s AR A B BOscHR 2Z AR S UK -1 (o T
B2 RV NSPANY 2 BN S 2 NN S P s L i 2 N L1 R P S
P, BR T /MM BOM TR A L AREMECE T, R

P B 6 B 1 AR AN BELE | 1 AR/ T, ; )

B, P Y B TR AR AR N F1HF R (39.95%)

RORE B B R A AR AR IR R A A (P< o KB oM o HR

0.05), HAWAREE (P>0.05). i K AR

23 ARZXBHEREIERFETTESH A1 REAE Bk R H A B
TEARE % BU BRI R, 25258 1 flif Kk Figure I PCA ordination of twig and leaf traits at different

ARA AL PR T S5 43 BEA T 28 S R RO T 25 43 developmental stages

®3 BEIREMERMERZEREXRY

Table 3 Correlation coefficient between the twig and leaf traits in the whole development stage

PR LFW LDW LT LDMC LA SLA ABDMC ABTD BBDMC  BBTD
LFW 1
LDW 0.850%** 1
LT 0.585%* 0.604** 1
LDMC —0.028 0.304** 0.138 1
LA 0.722%* 0.697** 0.408** 0.052 1
SLA —0.588%*  —0.733**  —0.513** = —0.496%*  —0.284** 1
ABDMC 0.310%* 0.253** 0.083 0.030 0.065 —0.220** 1
ABTD 0.371%** 0.395%* 0.295%* 0.098 0.151 —0.374%* 0.440%* 1
BBDMC 0.076 0.133 0.026 0.171 0.031 —0.099 0.255%* 0.216** 1
BBTD 0.250%* 0.258%* 0.149 0.172 0.095 —0.291 0.325%* 0.352%* 0.507** 1

Pl . *P<<0.05; **P<<0.01, LFW. it fifg; LDW. HFF&; LT. HE; LDMC. MHF&EH; LA, MiEf; SLA. i,
ABDMC. VEA/IME L ; ABTD. 14FA4E/IVEZ% B ; BBDMC. 24F A/ T Lr; BBTD. 24F A/ VB B
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Table 4 Correlation coefficient between the twig and leaf traits in big tree stage
PR LFW LDW LT LDMC LA SLA ABDMC ABTD BBDMC BBTD
LFW 1
LDW 0.817** 1
LT 0.623%* 0.616%* 1
LDMC —-0.017 0.183 0.135 1
LA 0.651%* 0.638%* 0.472* 0.003 1
SLA —0.540%* —0.607** —0.433%* —0.567* —0.264 1
ABDMC 0.344* 0.170 0.124 0.164 0.108 —0.024 1
ABTD 0.449* 0.305 0.294 —0.026 0.183 0.031 0.547** 1
BBDMC 0.020 —-0.077 —0.058 0.226 0.086 —0.056 0.219 0.004 1
BBTD 0.259 0.045 0.244 0.147 0.206 —0.205 0.024 0.176 0.279 1
Bl *P<0.05; **P<<0.01. LFW. M-ff5idd; LDW. iF-Fiht; LT. iH)&; LDMC. M-FHf s LA, fHmiB; SLA. Hertmii;

ABDMC. V4E4E /M TE LY ; ABTD. 14E4E /M5 ; BBDMC. 24E4E /M T LY ; BBTD. 24F4: /N 35 J3E

x5 HHHERRMIERZENEXREY

Table 5 Correlation coefficient between the twig and leaf traits in middle tree stage

EXIN LFW LDW LT LDMC LA SLA ABDMC ABTD BBDMC  BBTD

LFW 1

LDW 0.831%* 1

LT 0.486%* 0.573%* 1

LDMC -0.043 0.394%* 0.248 1

LA 0.732%* 0.695%* 0.301* 0.125 1

SLA —0.506%*  —0.718*%  —0.509%*  —0.540%*  —0.212 1

ABDMC 0.228 0.175 -0.033 -0.072 -0.075  —0.248 1

ABTD 0.124 0.236 0.070 0.166 —0.033  —0.348* 0.373% 1

BBDMC —0.047 0.097 —0.044 0.030 —0.086 0.037 0.232 0.187 1

BBTD —0.024 0.066 —0.025 0.118 -0.196  —0.118 0.369* 0.240 0.511%* 1
P *P<0.05; **P<<0.01, LFW. MEEfih; LDW. HFffif; LT. HE; LDMC. HFfH; LA M, SLA. FeM- 1T,

ABDMC. V4EH/MET8ELE; ABTD. 14EA4/ MR ; BBDMC. 24FA4/IMSCT i LL s BBTD. 24F A2 /MR TEE

&6 IHHERBRMIERZ EEX R
Table 6 Correlation coefficient between the twig and leaf traits in small tree stage

PR LFW LDW LT LDMC LA SLA ABDMC ABTD BBDMC BBTD
LFW 1
LDW 0.737%* 1
LT 0.510%* 0.471%* 1
LDMC —0.122 0.336 0.105 1
LA 0.438 0.437 0.361 —-0.360 1
SLA —0.342 —0.649* —0.246 —0.472%* 0.196 1
ABDMC 0.393 0.481* 0.029 0.262 0.219 —0.243 1
ABTD 0.368 0.570%* 0.478%* 0.315 0.094 —0.645* 0.336 1
BBDMC 0.266 0.346 0.372 0.343 0.007 -0.377 0.413 0.679%* 1
BBTD 0.268 0.448 0.126 0.335 0.172 —0.388 0.570%* 0.573** 0.775%* 1

Wil *P<0.05; **P<<0.01, LFW. M-&ffii; LDW. M1 Biit; LT. iH)5&; LDMC. M-8 11; LA MM SLA. i,

ABDMC. 1A /IMET#ELL; ABTD. H4EA/IVEI# B

Br (& 7 FEL 2)0 XPEEAMIITIS , FAAEEARNIR
0, FRAEEAE IR AR HA b A5 R A 2

; BBDMC. 24FA/IME £ Lt ; BBTD. 2454 /Mg

MR AR B 254 7 22 U351 25.2% . 31.8%

S[H)E ARG, BetRAR=s 8] AR TESS , LG e Rl 2k
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Table 7 Isotropic semi-variogram model and parameters of twig and leaf traits

KEHE Apar K HREHC, HAMHECHC ST EHC(CHO)% HRASHRAM RERBR k%

FURERMR e 01052 0.140 7 25.2 144.95 0.630 0.001 0

BAREWNE & 01140 0.167 1 31.8 144.95 0.625 0.002 2
53 &M 00917 0.091 7 0 144.95 0.509 0.004 3

RAEAMR BRIk 0.0459 0.092 8 50.5 75.60 0.382 0.004 6

K s BRI 0.056 1 0.1132 50.4 73.70 0.328 0.008 9
% 880 0.0521 0.1052 50.5 212.10 0.370 0.000 3

PASEARMER ST 0.0092 0.083 0 88.9 277 0.001 0.001 3

LR i ZM 01134 0.113 4 0 78.30 0.039 0.002 2
53 &M 00789 0.078 9 0 78.30 0.000 0.004 9

AR B 0.0153 0.085 6 82.1 9.00 0.040 0.020 3

N i BRI 0.0037 0.059 4 93.8 10.10 0.117 0.008 2
53 &t 01446 0.144 6 0 82.42 0.449 0.070 9

PE, UL MR R RN o B R BB, BUARFBEAR | i PR R P MR A 25 48 7 25 L 43 S R
50.5%. 50.4% F150.5%, HAThAERZSH] AAHCRREE, A8 0 0 75,60, 73.70 F1212.70 m, &
ARG B BRCIRAR A | BRCIRBA NS OB, RRENMG, BIRIAE SRR, BRIk
ZGESMETE R R/ I BB, SBEAMIEROR 22, HE5M 77 224K, Ui/ IV B B Mtk 23 1) A
AHOCMESS , ANECR 5 BASHR{H (Kringing) 25 [H) F .
3 7tk
3.0 AREEZEMESTERNER

FE) 2 (R0 A R 7 USRI IR BRIk . He A S A B 06 A AR A X0, A
WF5E T L TR BE 2 MROR /N I 8 25 BRI, 3k 5 AR [RI P B AR 35 T A5 B AR R 25 R — 30, ks
AR Sl AN [F R B BB R R R BB S IR R R R R A, BRI &
BB ARk ES B, SRR BE MR R EEE K sk, A s IRBH 7R
B, A B TR KA R T KA s Y, AR R BT REL SR KN LR AR E, AhE
FEFIE XI5, KGR UR A B BR IR AR K R EE T, X5 HE 6 AR 45 SR — 8. Btk
R BEEMNKRNET, WMEEEEZEIEGK, ®%EN/NER T et insax s A S M HHsh, faeis
AR R Z 0t Frs BRIV B B R AT TR AT 18 20 M ) A, A R /N B BB A 4% 1 e A
FB 3 R T AR A A A W T /IR 1) AR 9 B Pl PR 45 1) P2 I i e A, S SR I 1) A A SR e i
PIER . HIRAF, T WA YR B & B B BOR SR AN F A TR RO, KR/ NIRRT 2 /)N
M, R R AMORA AR R B =, AT 45 A4 .
3.2 #HEEAKE AR K

AT RIS R0 10 PR, rEHRIE A e 5%, 5 FORTUNEL 2629 (1A 58 45
Re—2, FAHRE LRI B B SCHER RS AS i3, WTRE SRR AU IR T, TR R I
=, AN E R AU T e S MR B ST 2 A7 1 R B, /RS i D RE MR A e 455, AN/ IVEL
B EE S R T R R S E A OG, SR1M MENDEZ-ALONZO 2528 Bif 58 R Il . X 5K /e SR 5
WERAOC, AMREGIRSHAMR, JFEREZENBEIZ R T/MERE, RSP ERITE, Hik
B 12 7% A B s i e R v v % 2 AN A SR K i B A, SR 2R 5/ IVEAN [ B T REAE FH 3 g
B o XFZEM BRI ARG & B2, 2R RIS S i 250 B SORAS , AH T /I S PR e HE R A
BIEACRA, SR R M RAE S I R ZE R 0 B S AR R R W IR ARG, BRI
B /IVRE I RS2 B 2 () i S fr o XEANIR] R B BB B i i S A 2 A A S E A 2 . ik
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Figure 2 Isotropic semi-variogram of twig and leaf functional traits
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