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Abstract; In this study, four types of training systems for Citrus grandis var. longanyou, natural round shape, double-
layered shape, open center shape, and Y-shape, were used, and structural characteristics of the different canopies and
structural and physiological characteristics of the leaves were compared for a better understanding of the canopy microclimate

and correlation with canopy growth to provide guidance and support for orchard production practices such as pruning,
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watering, and fertilizing. The results showed that; (1) The gap fraction threshold of open center shape was the highest,
which was 4.33 times of the natural round shape. Photosynthetically active radiation (PAR) and transmission coefficient of
the open center shape and Y-shape systems were significantly higher than those of the other two training systems, which
indicates that the capabilities of the open center shape and Y-shape systems to intercept and distribute light in the canopy
were better than those of the other two systems. (2) Parameters such as Leaf thickness (LT) , Stomata density (SD), Leaf
area (LA), Thickness rate of palisade and sponge tissue ( PTT/ STT), and Organizational structure closely degrees
(CTR) measured for the open center shape and Y-shape systems were higher than those of the other two systems,=which
indicates that the leaves of the former two systems show improved photosynthesis and reduced transpiration. (3) Parameters
such as Net photosynthetic rate (Pn), Water use efficiency (WUE) , Max apparent electron transport rate ( ETRmax ) ,
Initial slope (@), and Half-saturation light intensity (/,) measured for the open center shape and Y-shape were higher,
which indicates that these two training systems have better tolerance to strong light. However, Trangpiration rate ( Tr=2.43
mmol m™> s™") and the photoinhibition parameters (8=0.629) of the bearing branches were minimum. for the open center
shape system, which is the best system to photosynthetic efficiency. (4) The measured parameters’ correlativity between
canopy microclimate and structural and physiological characteristics of the leaves was highly significant, but the correlation
for the open center shape system was lower than that of the other systems. This indicates that the leaves of the vegetative and
bearing branches show the lowest differences in the whole canopy of the open center shape system and that the open center

shape is the best training system for light interception and distribution in thercanopy.

Key Words: Citrus grandis var. longanyou ; training system; canopy microclimate ; leaf characteristics; leaf photosynthetic

physiology
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1 #R57EE®

1.1 K5k

AR T 2015—2016 4E7E) 2 i KACTT K AT #1718 (106°76'E,30°50'N) ~F-451 144 320 m,
R 17.58°C, R HTE L A FHSRIR 4°C0 SAATE T A PSR 27°C, TR 306—328 d, 4
YIRE/K i 1240 mm, 4534 H BRI SO0 1213 h 358050 1 Sk 080 () PG R o g L X 785 L 2200 9 A Ak, - 338 e
SRR

RIS R 5 AF AR HEAT 4 st SR 03 0 e el BRATHE 5.0 mx5.3 md, 4 FBIE 20500k - SR 153k
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(6) M H AT PR o i (SPC) SR S is ik a st Bk R bRt BT IR ), AR
AEE 6 B, AR AR AR SR (mg/g 'FW) = (axVi)/(VxWx1000) , X a & H Fbr i
M2 (pg) ; Vi MR AR (mL) 5V I E B INRE R (mL) s W AR E TR (o) .
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1000 / LFW) ,
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e N2k, AT A SA R R L T 1218 3R (ETR,,, ) WG RER () SIS B (B) AR AL
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2.1 AFRIEE RIS 4
HIZE 1 A1, 4 BhRHE Fr oI [ BR 2 B (i 3 i TR | Y PRI, IH O ) B 20 K s fE 24
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Table 1 Characteristics of canopy of different tree shapes

TR E RS PAR

L7 I B 50 SR {E GET N B RBTC MEFEEL LAL
) Photosynthetic active o . :
Tree shape Gap Fraction Threshold . oo Transmission coefficient Leaf area index
radiation/ ( pmol m™ s7)
Y FJE Y-shape 0.348+0.039b 510.3+7.38a 0.411+0.006a 2.05+0.085¢
JF0JE Open center. shape 0.468+0.020c 488.8+25.42a 0.376+0.005a 2.25+0.031¢
WZ 532 Double layered shape 0.204+0.020b 400.0+13.79h 0.332+0.018b 2.76+0.091b
H 4R [ 3k Natural round shape 0.108+0.007d 317.1+23.09¢ 0.252+0.014¢ 3.22+0.085a

b al—Fl R RN FREFRIRTE 0.05 7KF F 225+ .35 (P<0.05)

4 BT M - F DA A RS Qleaf | F IR Tleaf | I /K VAT 75 Bl Vpdl 24938 B0k 8 F5 A i T 45 4
By BASFIRZEA Vpdl Fil Tleaf #1328 Y FIE>THLIES HARIRSLIESRUZ B ZIE (£ 2) . ALY FIEMT
I BT ARE, UH: Tleaf F1 Vpdl AHXTHES R, A EARXIEEE RHS RN, B 9K B3k T8 45 A o 3
i A 3 AR, BABH F AR 1R Sk TR 6t 2 0438 Xz S RE 1322
2.2 GEJEAEIEBAL M R b

NIRRT S 45 F R AE (36 3) BIFFE 45 50 R, 4 B Y 598 5900 B iR LA L&
SD X248 R & it SPAD FIM T it & LDMC ¥ K, “HF LR EFE 2R, MR &/KE LWC, I
SLA #°8 ASRBSLIE R, FROIEM Y FIEM R IR LT &, i oI B F# 8 LT fic kol 411.33 um, H
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Table 2 Characteristics of canopy micro-environment of different tree shape
Y I PARIVYIZ
T 2O SR Y-shape Open center shape

Canopy microenvironment parameter

IR

Vegetative branch

B

Bearing branch

HIH

Vegetative branch

BRAL

Bearing branch

I WA AT R B

A REHLE 4_12)&_%%- 462.50+28.30a 383.00+40.91ab 449.90+19.09a 321.10+31.93be

Qleaf/ (pumol m™ s™")

iR BE Tleaf /(°C) 24.50+0.39a 24.42+0.23a 24.18+0.19ab 23.71+0.17abc

KRR 5 5k Vpdl/ (kPa) 3.58+0.183a 2.73+0.067bc 3.00+0.123b 2.55+0.029¢

FESEAARHEE RHS/ (%) 32.49+0.71d 33.43+0.76d 34.05+0.48cd 34.37+0.38cd
M2 IEIE EpNEPSIA

S E IR BT S5 Double layered shape Natural round shape

Canopy microenvironment parameter oo 357 ZE A IR ZE A

Vegetative branch Bearing branch Vegetative branch Bearing branch

W TG A R

2 359.9+46.83abc
Qleaf/ (pumol m™ s™")

317.4+52.85bc 307.7+43.26bc 254.8+33.39¢

M HEE Tleaf /(°C) 22.49+0.51d 20.41+0.17e 23.20+0.45hed 22.80+0.49cd
M K I5E 5 5k Vpdl/ (kPa) 2.54+0.109¢ 2.17+0.033d 2.62+0.058¢ 2.56+0.077¢
FE M AHEE RHS/ (%) 35.39+1.25b¢ 36.73+1.27bc 38.03+1.38b 41.70+0.72a

FP R — 1T PR/ NG FRERIRTE 0.05 K 1225 B35 (P<0.05) ; Qleaf; M-3R ME A A A4E ST, Leaf surface photosynthetically active
radiation; Tleaf: M %, Temperature of leaf; Vpdl: FFIAIZKIZE T 8k, Leaf vapor pressure deficit; RHS: #£ /i ZAHXHEEE , Relative humidity in

the sample
x3 REZHMEFR BRI R FIEER
Table 3 Leaf morphological characteristics of four tree shapes
Y FIB PiRIyiZ
M B HErEE bR Y=shape Open center shape

Leaf characteristics index

HIRH

Vegetative branch

SRR

Bearing branch

HIR
Vegetative branch

BRAL

Bearing branch

AL LA/mm?

SALEE SD/(A4/mm?)
5 R LT/ um
WAL/ 2 2 SUSLEE PTT/STT
MR R CTR/ %

W 2H U85 % BE SR/ %
R K i LWC (g)
T4 5 & LDMC/(mg/g)

5137.30 £ 216.0a
260.00+ 3.21a
404.18 £ 8.97a

0.563 + 0.019ab
0.338 + 0.008ab
0.603 = 0.011b
0.896 + 0.051a
423.98 + 5.24a

4543.10 + 216.0bc
246.00 + 5.49bc
387.26 + 12.64ab

0.573 + 0.019a
0.353 + 0.0098a
0.620 + 0.014b
0.949 £ 0.047cd
425.35 £ 6.83a

4607.10 + 114.8bc

250.00 + 4.15ab

411.33 £7.61a
0.532 £+ 0.019ab
0.335 + 0.009ab
0.633 + 0.009b
0.999 + 0.034bed

413.96 + 5.90ab

4325.60 + 116.0bc

235.00 + 3.18cd

385.65 + 12.50ab
0.564 + 0.031ab
0.337 + 0.012ab
0.606 + 0.013b
1.009 + 0.026bcd

421.65 + 7.78a

F T B SLA/ (m/kg) 5.79 = 0.226bc 5.79 £ 0.174bc 5.68 + 0.165d 6.65 = 0.274ab

AHXF LR 2 Bl SPAD 98.88 + 2.15a 95.96 + 1.62ab 95.32 + 2.09abe 94.51 + 1.49abc

A A i SPC/ (mg/g) 8.52+0.172b 6.67 + 0.244de 9.68 + 0.336a 7.06 + 0.199cde
2532 EENEPSI

PR £

Leaf characteristic index

Double layered shape

Natural round shape

HIRRL

Vegetative branch

i 5

Bearing branch

BT

Vegetative branch

BEIAL

Bearing branch

AL LA/ mm?

S AL SD/ (4~/mm?)

it JEBEE LT/ pm

W/ 4R AL ZUREE PTT/STT
M h ZH VR CTR/ %

4813.9 + 206.9ab

256.00 + 4.09ab

390.28 + 10.19ab
0.520 + 0.031ab
0.318 + 0.015bc

4197.6 + 148.5¢

225.00 £ 2.94de

396.25 + 15.39a
0.492 + 0.029b
0.302 + 0.014cd

4119.6 + 124.7¢

252.00 + 6.16ab

360.44 + 8.39b
0.506 + 0.021ab
0.334 + 0.009ab

3491.4 + 164.3d

216.00 + 3.05e

327.88 + 12.95¢
0.423 + 0.012¢
0.281 + 0.007d
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W25 2 SNBSS
M F e 8 b Double layered shape Natural round shape
Leaf characteristic index =2 351 2k R EFER 4k LR

Vegetative branch

0.619 + 0.011b

Bearing branch

0.622 + 0.009b

Vegetative branch

0.666 + 0.010a

Bearing branch

0.668 + 0.010a

R 225 % B SR/ %

A KR LWC (g) 1.081 + 0.078bc 1.147 + 0.078b 1.375 = 0.070a 1.505 + 0.056a
T4 & & LDMC/ (mg/g) 416.16 + 7.27ab 403.43 + 3.98abc 396.79 + 11.67bc 388.20 + 7.86¢
Heo T AR SLA/ (m?/kg) 6.47 + 0.159abc 6.84 + 0.398a 6.64 + 0.417ab 6.96 + 0.428a
AHXF 43 & it SPAD 91.07 + 1.60bc 90.91 + 1.43bc 91.31 = 1.91bc 89.57 + 2.44c
AT A SPC/ (mg/g) 7.88 + 0.424bed 6.30 + 0.545¢ 8.17 + 0.461hc 6.03 + 0.663¢

F P AT P RFENG FHFRAE 0.05 A L2585 (P<0.05); LA: M AL, Leaf area; SD: LA Stomata densitys LT A J5
Leaf thickness; PTT/ STT; HH2/ MG 4R2H4US B Thickness rate of palisade and sponge tissue; CTR: M 241 5% Organizational structure closely
degrees; SR M4 ZUH %% Organizational structure loose degrees; LWC: M5 f57K & Leal water content; LDMC: P45 5 i Leal dry matter
content; SLA; LML Specific leafl area; SPAD; AHXMH4¢Z % Chlorophyll relative content; SPC; AJ¥AEEZE H &4 Soluble protein content

SRIFISLIE LT Sk, AR T oK, FF0IES Y FIRME 4R 4l U B ( PTT/STE) s , WUZ 50 2 Fl
H AR SLIE A PTT/STT $A1% 4 PRI S FRE i 4V % 3 CTR Jo i 2257 X85 5848 Y IR AT
O B E B T HALPIRRIE 1 5 S % SR 5 CTR 28k a¥ili, ASRESLE SR BE &S T Y 7 JF
ODIEFBUZ YR . X ULEH  RAIUE BTG A SR IF LB BB I R B 4548 RE Tt S AE - AT 1 Y
TERFF I B RS S5 R T S DOG AR, BEIRZE AR T
2.3 ARIBIEREE REE

HRAEA R BT I GG AR BRI S B 0, SRR, [ 28 183K T8 25 RABGS LG 3% Pn 5K, F
PI(E H9 8.30 pmol m™?2 s, ZRILAE T T AURIIE , i H- P AR AR BE B934 | Y I B FRk M 1Y P 48 0]
BN 10.11 pmol m™ 57", BUZ /M ZIEEFALMN F IR Z o ARBISLIE M ZERBER Tr B & T Y 7B JFLIE
FIRUZAM R, Herh TR O I8 A A B A R 2:43 mmol m ™2 s, 17 4 FhRHE 45 A 2 o B Bk 4 5, 3
A BAE R —RIE o B IR R Pn CidGs \WUE AOA45 AL i, I Tr AR Z M (£ 4) .

R4 RZHMOMKEEM LS EERESH
Table 4 Leaf photosynthetic characteristics of four tree shapes

- ok HOLE R AL e co, e KGR HRCE IR
Tree shape Branch type Pn{z . GS_/Z . ci/ ,WUE/ " Tr/_z .
(pmol m™>s™')  (mol m™s7") (umol/mol)  (pmol CO, mmol " H,0)  (mmol m™*s™")
Y FJE Y-shape BFH 10.11£0.372a  0.182+0.003a  284.0+2.45a 3.5020.059h 2.88+0.076ab
R 9.50+0.276ab  0.177+0.002b  280.6+2.50ab 3.24+0.041b 2.93+0.067ab
F L IE HIRRL 9.03+0.208bc  0.178+0.005b  282.2+1.24a 3.76+0.105a 2.43+0.079¢
Open centef shape SRR 8.84+0.210bc  0.172+0.005¢  277.5+3.40ab 3.29+0.090b 2.70+0.088bc
WRGFIEIE HIRRL 9.23+0.301bc  0.170£0.001¢  276.5+3.05ab 3.31x0.077b 2.71+0.059bc
Double layered shape ZE LA 8.80£0.301bc  0.168+0.001cd  272.0+2.70bc 3.35+0.066h 2.62+0.049hc
H AR L E EIA 8.94+0.242bc  0.172+0.004c  279.0+3.51ab 2.98+0.147¢ 3.18+0.244a
Natural round shape (5 8.30£0.420c  0.159+0.004d  266.4%5.30c 2.93+0.073¢ 2.83+0.111b

TR —F P ARFE/NGFRFRIREE 0.05 KF 25 BE(P<0.05), Pn: HEA 2, Net photosynthetic rate; Gs: LS, Stomata
conductance; Ci; MfgfE] CO,#¢E , Intercellular CO, concentration; WUE: /K43 FIFHZEH, Water use efficiency; Tr: Z&JE# | Transpiration rate

NHRH G 7 26 20T & B, Bt A FUOEER PAR (380, 4 Ao T2 26 00 11433 4% ETR 21328,
BBV ETR A0, 30 5 i B a3 (18 1) o ANHZR R IR 2 800nT i, i R Fl, 1 3 3 3
ETRmax RN Y FIE ST LIESWZ 402 > BARFSLIE , Horp Y AR5 388 ) ETRmax &z 5 A 231.13
pwmol m™ s~ | HARFISLIE A5 AL A 1Y ETRmax FfIKH 137.78 pmol m™ s, Y FIEAIF LIE IIFIR RHR
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i TRUZEIE S ARIBELIE , Y TR I B 10 RDG R 1,805 , Ui B =3 06 506 (19 Tirf 52 8 1 ik
THIF IR ERAEO N H 24N T OIE N e = e IE (3 5) .
5 LT IFRR A RIS AR L T S

Table 5 Rapid light curves corresponding characteristic parameters of four tree shapes

Y FIE FIE
k=% Y-shape Open center shape
Curve parameters EIA e 5 I SERA
Vegetative branch Bearing branch Vegetative branch Bearing branch
iii;ji:iﬁiffifjfﬁzs,,) 231.130+3.87a 218.400+0.38b 189.350+0.48¢ 187.380+2.04¢
Bl EHE = ¢ 1.300+0.013¢ 0.878+0.007f 2.46320.05¢ 0.629+0:025¢
ARG 1,/ (pumol m™2 s71) 725.060+0.68b 732.370+5.49a 641.070+4.20d 683.070+3.41c¢
WIRF o 0.303+0.003b 0.316+0.002a 0.328=0:004a 0.29120.00b
W25 EENIPS7
k=% Double layered shape Natural round shape
Curve parameters e SERRL el SERRL
Vegetative branch Bearing branch Vegetative branch Bearing branch
iii;ii;ﬁjﬁffififﬁzs,,) 179.400+0.67d 148.210+1.84e 149.600+0.46e 137.780+1.47f
ez p 1.350+0.046¢ 2.580+0.055h 1.660+0.040d 2.710£0.015a
ARG T,/ (pmol m™2 s71) 537.460+3.25f 575.240+4.72¢ 389.960+8.71h 420.470+0.59¢g
WIIRRR o 0.188+0.002d 0.269+0.006¢ 0.170+0.003¢ 0.136=0.006f

L Rl— 1T PR/ NG FRERIRTE 0.05 K 1255 8.3 (P<0.05) ;ETR |, : Fe R L334, Max apparent electron transport rate; 8: )
i Z%L, Photoinhibition parameters; [, : AR, Half-saturation light“intensity; a: ] 1541 ) Initial slope

300 ¢ 300

BB ZERB
250 F 250
7 - YZ
%‘”E 200 | —e— KX 200}
g - SC
M E 150 F ——YT 150 -
83
=2 100 F 100
®E
50 | 50

| \ . , , , , , 0
0 200. 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
SR 2 6B A R
PAR/(umol m™2s7!)

B 1 RERT R s S e R ih 2%
Fig.1 Effect of leaf actinic irradiance on rapid light curves for different tree shapes
YT: H4RESLIE, Natural round shape; SC: XSZ43ZH, Double layered shape; YZ: Y I, Y-shape; KX: JF:E, Open center shape. PAR:
TR A FRAR ST, Photosynthetically active radiation; ETR; FEM L F1£1% K | Apparent electron transport rate

2.4 i R 5 R OB B AR S A b

R 5 Z A SR Y Pearson AHOC R UM, PRFTFZ M i | AR 1) 3 28 56 )2 O B I, 52
RN R 6—F 8,

W 6 Wirn , ZH0 R Rt An -5 el 2 TR 85 R 7 I AH DG 2 BN 8 3R A 8 45 SR8, {2 SD \WUE [ Tr,
SPAD 552 IARAE ARG NIAH S . SR AL S 56 Z RO EEFE bR RHS BUEAHSC, 58 hR 2 fUAH G,
Horh 5 FREUY Qleaf AL W E A, FEFTA fa4r T, LA SD LT 5 RHS, Qleaf Fl Tleaf 1) 4H )¢ P4 & /& 5
PTT/STT CTR \SR 5 RHS HCHEEIR . WUE [ Tr Pn Gs Ci %250 i HoIRFE bR 5 RHS 2 HUAHE, 5 HANE
EWOABE R TR IEASG, SZH, LWC SLA 125 RHS SI1EM G, H oM w38 A 06, 5 HAh & 2 MR bE
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W BRI, P Gs I Ci (9 3 TOGA A B AR5 6 2 SR N 5 R 5 5 OGP RR , 2 2 B
BEMIKR(FE6,T),

£6 RREBENHE S BEMRENRLESY

Table 6 Correlations between leaf characteristics and canopy microenvironment of different branches

Qleaf Tleaf Vpdl RHS

R HIL g S5 HIL g S5 BIRL SEAB BIH g S5
Vegetative Bearing Vegetative Bearing Vegetative Bearing Vegetative Bearing

branch branch branch branch branch branch branch branch
WUE 0.084 0.322* 0.167 0.186 0.250 0.137 -0.128 -0:529 ¢
Tr 0.421"" 0.609 ** 0.329" 0.411"* 0.164 0.367 " -0.398 " -0.305"
Pn 0.750 " 0.735"* 0.679 ** 0.463 " 0.624"* 0.401 ** -0.749%" -0.614"*
Gs 0.689 " 0.600 ** 0.585"" 0.381"" 0.435"* 0.245 -0.619"" -0.567 "
Ci 0.680 " 0.579 " 0.616"" 0.378 ** 0.395"" 0.311" -0.653 " -0.609 **
LWC -0.805"" -0.712"" -0.697 " -0.396"" -0.659 " -0.304" 0.863 " 0.983 "
LA 0.560 ** 0.529 " 0.459 " 0.269 * 0.350 " 0.212 -0.521"" -0.572"*
LT 0.672*" 0.694 " 0.619 " 0.211 0.579 " 0.224 -0.602"" -0.708 **
SLA -0.676"" -0.768 " -0.449"" -0.348"" -0.293" -0.255"% 0.436 " 0.543 "
SPAD 0.448 " 0.473"* 0.410"* 0.431"* 0.436 " 0.352 " -0.320" -0.420"*
LDMC 0.581"* 0.635"" 0.514"* 0.348 " 0.348 ** 0.317* -0.642"" -0.630""
SPC 0.729 " 0.736 " 0.650 " 0.456 " 0.432"" 0.391 " -0.669 " -0.604 "
SD 0.514" 0.647 " 0.418*" 0.521*" 0.248 0.433 " -0.442"" -0.685""
PTT/STT 0.422"* 0.178 0.322" 0.162 0.140 0.008 -0.390 " -0.371""
CTR 0.375"" 0.217 0.312" 0.229 0.096 0.104 -0.320" -0.383 "
SR -0.380"" -0.077 -0.241 0.019 -0.187 0.172 0.403 " 0.284 "

# . WEMK(P<0.05), * * . Wi EHI(P<0.01) ; R MK FREL Correlation coefficient; WUE : K> FIFHELE  Tr. M HE, Pn. 506 H
A Cs: TALTE;Ci: Ml[) CO, WBE;LWC, M &k LA MPTAAL LT A ISR SLA . Ui AL SPAD . MRS M4 & i ; LDMC.: M4
Ji L SPC, AIVETEER & it SD . SALEE ; PTT/STT . MR/ MB4I A 8RR ;CTR, 4 HZUR B SR MR A 2B % B ; Qleaf: IR
B AR s Tleaf: MR IREE ; Vpdl: FHHEZK RS BEGRHS ;A5 S AR

R7T EEMHAESENSRGEENAXESH

Table 7 Leaf morphological structure and photosynthetic physiology of correlation parameters

R LA SD LT PTT/STT CTR SR
WUE 0.324 "% 0.112 0.333"* 0.126 0.085 -0.165
Tr 0.201 0.395*" 0.156 0.103 0.119 -0.049
Pn 0.551°" 0.519"" 0.519"* 0.256 " 0.212" -0.263 "
Gs 0.515"" 0.476 " 0.431"" 0.302"* 0.315"" -0.213"
Ci 0.460 " 0.461"* 0.458 " 0.288 " 0.263 " -0.250 "

w0 B EMOG(P<0.05) , * * o B AHOE(P<0.01)

e AR AE AR v 5 e 2 R A e ME R EGE T 0.700 B P SLA LT LWC Al TEE A &8s, 15
T A R - IR 5 AN R R (AR G AT, &5 R WL 36 8., R TE Pn (LWC 576 )2 I 55 & P b A S M B A1
SLA LT AR 1 & 6 bR5 Tleaf  Vpdl \RHS AHOCHEWREAR, 1 Y FIRFRUZ 432 LWC LT 55623
B HRPRAHC R, FARIFISLIE P SLA AT 1 & A8 An -5 i 2 IO B IR T 45 FHOC R A R . XU B T
DIB B BT 3656 2 R BE 1 FA OGRS 9 7040 22 S8/, 8568 J2 PN AS RIS 67 I R ) R A X6
— 5, At =R 0 34 37 B[R RR E 5
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Table 8 Correlation analysis between leaf traits and canopy micro-environment

R FIE Shape Qleaf Tleaf Vpdl RHS
LWC Y FIE -0.917** -0.875** -0.732** 0.973**
PARINIA -0.674"* -0.131 -0.308 0.943 **
2532 -0.944** -0.727 ** -0.689 ** 0.991 **
EENEIPSZ -0.470 " -0.311 -0.193 0.718 **
Pn Y FIE 0.787 ** 0.710 ** 0.665 ** -0.789**
FLIE 0.552** 0.076 0.225 -0.609 **
25320 0.751** 0.641** 0.502 ** -0.799 **
BRI PSS 0.816 ** 0.790 ** 0.532** -0.593 **
SLA Y “#IE -0.653"* -0.554** -0.379* 0.534**
FLIE -0.737"* 0.262 -0.134 0.482**
W53 2T -0.657 ** -0.213 -0.171 0.521**
ERNEIPSZ -0.840** -0.532*" -0.089 0.374 "
SPC Y ¥ 0.571** 0.291 0.749 ** -0.462*
FoE 0.612** 0.478** 0:667 -0.365 *
MR ZTE 0.841** 0.665 ** 0.639** -0.869 **
ERN DS 0.854"* 0.762** 0.514"* -0.690 **
LT Y FIE 0.659 ** 0.590 %7 0.608 ** -0.634"*
PARINY 7 0.654** 0.122 0.328 -0.628**
MR 2IE 0.739** 0.434" 0.473** -0.782**
ERNIPSZ 0.595 ** 0.605* 0.405 * -0.390*

w, BEHEMI(P<0.05), = = . P W FEHE(P<0.01)

3 iTtig

3.1 TR SR 22 5

ARV 9 5 J2 01 R A 5 ) Al 2 R, 52 00 25 0 el A )3 X8 0, DTS I () R e J = e 1 22
ST AR 2 s R A B O 2B . AR Se WA LB T e B2 IO RUZ T O
=2/ NEB R B R R, A R ZTT OB W i R B 5 R e WO R IR IT 4R |, B T2 i 4
T, P AR B0 M o AT R e S 5 RIS A 1) 11 AR TR Sk T P T R R R, ik 55 3k A B 45 AR
— 3, EEOCE RN SE N REOE TR B CRE 4 FRDE JEOIE Y IR R R
RIGEEOEH R HES AR BE S T AREESIE U Y FIERITCIE )2 BRI . AR
e 2 2 ) AP 10 I IR 8 TRLRE B T B O 52 1 2 5 1 i AR g AR — 2
3.2 T LA IR I F 0 22 K 0 e S AR P A e

R 25 ) 1) e X PR S I A3 I B, A WE ST R, AN [R] e 2 45 R ) i B s iy 2 7 A
25T KIS E R Sl e 2 ) B S R 0 LS T T AR AL R R R, AR T
e R ARE S0 2 3 2 O HE R R A v DUV R ot B AR 1 A 2 R BE 1 LA 5 i 2 SR S A
I 2L 2 B NS A AR AR 2215 SEAROCHR I . BRI R I Y IR RO 1 i 1 BUR <AL 3
FERER WA/ it A 2L SR RE s 5 i SR R S IR It TR E e I, AN DR, i A i s S 5 vy
THAWAIE . Uil Y FIEATRIE I BB SR TR mOL SR, A R IR AE IS VR T, 3 2w A K
SR EE
3.3 TR IR I RO & 0 T 2 R 1 i

R I R AE TR SR AR E RO E T, — 7 TR B AR Y S A R G TSR, 5y — D7 R A B 2h
REEAR I P ) PIVEEIN S R I, GG B9 1 B AL L 2 TEOL & R IRCRAE T AR IF OO, Jf HLX) 5
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ARIRITE B3 A AR, 252 mnt | e, ARAIFSE B, BIRAB BY IS BT B 0 - P A5 R [R) R BE (9 388 n 5 Y
FICATFDIC AR S R B S MR O & s i, BRI E RS T4 R, RTFOIE M Y
Tt R R B AL R A B R R E N R 2 AR R, Y FIR AL A
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3.4 AT AR ERS AR 2 A B R 2 R A G R

SRIEEIR A NI I e RS A ) A A0 T 5OR FH K 432 Austing SR ' FE IR e i@k 4 R 2R 1
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