http.//journal.gxzw.gxib.cn
F&Mh Guihaia Oct. 2016, 36(10) :1265-1274 http.//www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw201507004

SR, BEStHE, BOCE, A TRUMATT AMF X BRI R RIS R (], VY, 2016, 36(10) :1265-1274
ZHANG SS, KANG HM, YANG WZ, et al. Effects of arbuscular mycorrhizal fungi on anatomical structure of Nyssa yunnanensis leaves under drought stress
[J]. Guihaia, 2016, 36(10) :1265-1274

T 2B T AMF X3 Z 7 55 R I F % &1 45 74 1Y 52 i
KA, BB, HXE, HIRT

( ZHAMLBERE, =2 BRI (R M EE [ Ml R A S, B 650201 )

W OE AEENREREN IS KEN 32.32% 29.63% 25.86% .19.39% 12.93% F 6.46% W 5514 , 4%
SRR TE RGN R TE AR AME” F1“ 8 AMF” 23 %0898 LA 2 5 i S W40 i S kek, 1)
FARGRIG TS T T2 W0 T A TRAR EL R (AME) X 2 g i SR &I B i S 4 S i R e e, R R
B . TR N T R Ak B SRR T S [RIK A B4R AMF 1R 4¢3 B2+ S0 F2 B Il , 2= 1 w6 SR 40
HREB AMF {2 Ye R I AR, RO AT (HIEE KR 29.63%) , i R S5 S HOR kA 7%
b FIEE KR T 25.86% , = R W AR 4y 1 2R B0 Hh B s A e SR Pk R T R A B AT DA W 3 S e i R A 2 R
JE PR 2R R 1 R R S 7 AN G5 AE AR TR T R AMF A] DISESRICER = p s R A bR
PERILEFITER . T35 7K B H 25.86% . 19.39% F1 12.93% I % T 72 b R A 2048 138 8 /K B K 6.46% I B i
RN 6.46% 1) -4 E K BB G AME B4 5%, ULEH AMF {2 Y2 S 5200 2 e SR 4l i i p S
P, P2 SR R EEIEXT 10 A0 MR T LR AT, K B AMF AR T T 3458 2 /e 5 R 4 (i 2
P, BT AMF FEWE YR 2 B 0 R AR e A 0 4 BR AR A T B IR R

KER: Zm AR, kY, TRENE, MR, MR E R, YRy

FESES . 0944,5718.43  XERFRIAEG: A XEHS: 1000-3142(2016) 10-1265-10

Effects of arbuscular mycorrhizal fungi on anatomical
structure of Nyssa yunnanensis leaves under drought stress

ZHANG Shan-Shan, KANG Hong-Mei, YANG Wen-Zhong *, XIANG Zhen-Yong
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Abstract : The objective of this study was to verify the effects of arbuscular mycorrhizal fungi (AMF) on drought resistance
of Nyssa yunnanensis, and to explore the mycorrhizal ways of plant conservation. A pot experiment was conducted to study
the effects of AMF on anatomical structure characteristics of N. yunnanensis seedlings and their drought resistances under
different water conditions. Six water conditions (soil water content) were designed in this pot experiment; 32.32%, 29.63%,
25.86%, 19.39%, 12.93% and 6.46%, and at each water treatment, both sterilization (Low AMF) and no sterilization
(High AMF) were contained through adding fungicide benomyl to control AMF. The results showed that AMF colonization

rate were significantly decreased in “Low AMF” treatment under different water treatments. Moreover, AMF colonization
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rate of N. yunnanensis roots significantly decreased with the intensity of increased drought. No significant difference was
found in anatomical structure characteristics under mild drought stress conditions (soil water content was 29.63% ) whereas
N. yunnanensis seedlings showed higher resistances under severe drought stress conditions (soil water content was less than
25.86% ). Benomyl treatment significantly affected seven leaf structure indices, such as the leaf cuticle thickness, palisade
tissue thickness, upside epidermal thickness, plisade tissue / spongy tissue ratio, tightness of leaf tissue structure, sponge
tissue thickness and leaf institutions looseness when soil water content was less than 25.86%, suggesting that high AMF
could enhance leaf structure traits on behalf of the drought resistance of N. yunnanensis seedlings when under severe drought
stress conditions. Effects of AMF on N. yunnanensis seedlings under 25.86%, 19.39% and 12.93% were more significant
than under 6.46% water content of soil. That was because AMF colonization was severely restrained by 6.46% water content
of soil. Thus, effects of AMF on plant probably positively related to the colonization rate. Based on principal component a-
nalysis of N. yunnanensis 10 structure’ s index of leaves, and the method of membership function value, leaf traits of main
structure index were comprehensively evaluated. The results demonstrated that N. yunnanensis seedlings showed stronger
drought resistance under high AMF conditions. The experimental results provided the theoretical basis for the reasonable use
of AMF in the protection of endangered species N. yunnanensis.
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Table 1  Two-way ANOVA of anatomical characters of leaves
¥ e o Y S
ame  LEE TRE meas mmms omwr (R UHEERC
o - TRRE i JE JE JE JERE Palisade e MIARE R AL
At HHE JE - : . . Structure Structure
: Leaf L Upside Downside  Palisade Spongy tissue/ . Stoma
Variables  df . Cuticle . . . . tightness of loosenesss .
thickness . epidermal  epidermal tissue tissue spongy . density
thickness . . . . . mesophyll of mesophyll
thickness  thickness  thickness  thickness tissue . .
tissue (%) tissue (%)

AMF 1 w3k (F= #% (F= w3k (F= w3k (F= #% (F= #% (F= #% (F= #% (F= % (F= % (F=

11.694) 88.388) 94.046) 7.768) 34.284) 22.608) 79.595) 12.120) 33.448) 28.957)
K4 5 s (F= ww (F= sk (F= sk (F= xx (F= wx (F= sk (F= sk (F= s (F= sk (F=
Water 6.059) 13.294) 10.453) 4.657) 15.474) 7.150) 26.233) 6.434) 49.971) 96.743)
AMFx 5 ns(F= #% (F= # (F= ns(F= ns(F= ns(F= w3k (F= ns(F= ns(F= #% (F=
K4y 0.098) 3.329) 3.239) 0.338) 0.764) 0.196) 4.808) 0.473) 1.915) 14.218)
Water

Vo w18 0.05 KT I HIGHE B UK 5 + . 75 0.001 AP I AIGHE B3 UK 5 ns. 76 0.05 K FACHRRE . FR.
Note: * . Correlation is significant at the 0.05 level (2-tailed) ; #*# . Correlation is significant at the 0.001 level (2-tailed) ; ns. Correlation is not significant at the 0.05

level (2-tailed). The same below.

x2 MAMBIASREIRHNESR

Table 2 Testing result of structural anatomy parameter of leaves (mean = SE )

B AMF Ab3
(0K AMF; 1,7 AMF)

With or without AMF wi w2 w3 W4 W5 Wo
(0, low AMF; 1, high AMF)
AMF {2434 AMFO  20.84+3.44aA  13.54+3.86bA  8.36£2.53bcA  5.14x1.47cA 2.51£0.94cA 0.78+0.05dA
Root colonization
rate (%) AMF1  45.66+1.30aB  43.86+1.57aB  30.10x1.66bB  20.19+2.14cB  11.62+1.70dB  10.14+3.09dB
W AMFO  167.82+3.92dA  175.1422.79cdA 174.73+4.30bcdA 176.24+3.30abcA  181.82+1.25aA  180.16+3.47aA
Leaf thickness (pum) AMF1  178.23:3.32dA  181.7822.87cdA 186.59+3.32bcdA 190.73+3.21abeA  195.12+2.55aA  199.32+2.09aA
R AMFO  1.64+0.36bA 1.61+0.48bA 1.69+0.38bA  1.79+0.45abA  1.85£0.50abA  2.62+1.24aA
Cuticle thickness (pm) — AMp| 2.30£0.30cB  2.4240.67cB 3.05:0.38bcB  3.86:0.56abB  4.05£0.67abB  4.95+0.65aB
AR R AMFO  21.05£2.49bA  23.22£2.35bA  24.62+1.97bA  26.05+2.62abA  27.89+1.03aA  28.16+1.72aA
Upside epidermal
thickness (pum) AMF1  28.62+1.83bA  32.26x1.76bB  33.48+1.76bB  36.48+1.91abB  40.25+1.99aB  45.79+2.08aB
TREERE AMFO  12.46+2.33cA  12.76+1.92cA  12.81+1.88bcA  12.27+2.12bcA  14.97+2.04abA  19.32+2.18aA
Downside epidermal
thickness ( wm) AMF1  14.25£1.63cA  14.97£1.79bcA  15.85+2.00bcA  16.03+1.72bcA  19.32+2.09abA  20.06+1.49aA
MR L AR AMFO  34.08+2.66dA  39.58+1.81cdA 41.23+2.71bcA 42.88+1.70abA  47.11x+0.51aA  47.37+1.44aA
Palisade tissue
thickness (pm) AMF1  50.56+2.08dB  52.68+2.08¢cdB  58.46+2.08bcB  63.26+2.31abB  66.18+2.38aB  68.05+2.21aB
RN S AMFO  98.60+3.87aA  97.96+2.44aA  94.39+2.88aA  93.25+1.65abA  90.00+3.58bcA  82.69+3.54cA
Spongy tissue
thickness ( m) AMF1  92.50+2.08aA  89.45+2.00aA  85.75+2.95aB  80.50+1.97abB  75.32%+2.03bcB  70.47+2.08cB
WAL AH LU AMFO  0.38+0.11cA  0.42+0.06bcA  0.43x0.11bA 0.44+0.04bA 0.52+0.09aA 0.55+0.08aA
Palisade tissue/
spongy tissue AMF1  0.44£0.04cA  0.58+£0.03bcB  0.67+0.04bB 0.77+0.04bB 0.85+0.05aB 0.92+0.05aB
B E Y.l S AMFO  20.00£4.00aA  23.00+1.00aA  24.00+4.00aA  24.00+2.00aA  26.00+1.00aA  26.00+2.00aA
Structure tightness of
mesophyll tissue (%) AMF1  23.00+4.00aA  28.00+3.00aB  32.00+4.00aB  35.00+3.00aB  38.00+2.00aB  42.00+2.00aB
5 S A AMFO  59.00£6.00aA  56.00+5.00aA  54.00+5.00aA  53.00+2.00aA  49.00+5.00aA  46.00+4.00aA
Structureloosenesss of
mesophyll tissue (%) AMF1  52.00+£3.00aA  49.00+£3.00aA  46.00+2.00aB  42.00+3.00aB  39.00+4.00bB  35.00+2.00bB
SALEEE (4 - mm?)  AMFO  418.00+£7.98aA  374.00£7.92abA  351.00£.42bcA  304.00+6.14cA  130.00£4.23dA  98.00+4.50dA
Stoma density/
( Numbers + mm™) AMF1 400+3.69aA 385+3.03abA  3502+3.07bcA  300+3.41bcA 263+3.04dB 250+2.53dB

T FFTARVNG FREFIRTEARRIK SR 5500 T 0 B 25 48 R AE P<0.05 /KP4 22 53 35 5 R SR 1F) RS B 3R FE AN [R) AMF b B I 1 ) it ) 45 # 45

FRTE P<0.05 /KM 255 3%

Note : Different lowercase letters in the same line meant significant differences at 0.05 level; Different capital letters in the same column meant significant differences at 0.05

level.
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Table 3 Result of Pearson test of Nyssa yunnanensis leaves structural anatomy parameter
» P
T , o Ly O AMF
o WEE mm oms LEE wpr TS Cemie’ g L, B
M J=85°3 Slead JE B JE e JR R T Structure Structure >~ Root
. . Downside . Upside Palisade . Stoma .
Correlation Cuticle . Spongy  Palisade . Leaf . tightness of  loosenesss . coloniza-
. epidermal . . epidermal tissue/ density .
thickness . tissue tissue . thicknes mesophyll  of mesophyll tion
thickness . . thickness spongy . .
thickness  thickness X tissue tissue rate
tissue
TR R 1
Cuticle thickness
TERERKEE -0.005 1
Downside epidermal
thickness
TR LR -0.789 *  0.080 1
Spongy tissue
thickness
WA= LR 0.592 0.130  -0.594 1
Palisade tissue
thickness
LERPRE 0.923% % 0126  -0.535  0.502 1
Upside epidermal
thickness
)R 0.228 0.424 0.193 0.471 0.503 1
Leaf thickness
A £ 47 385 45 0.786 %  —0.132 -0.882#% 0.827 %  0.634 0.170 1
HLRRE L
Palisade tissue/
spongy tissue
W 2 R B 0.556  -0.460 -0.837#% 0.593 0.297  -0.294 0.859 = 1
Structure tightness of
mesophyll tissue
R S5 A B -0.765*% -0.320  0.594 -0.855%% -0.787% -0.671 -0.794%  -0.379 1
Structureloosenesss of
mesophyll tissue
AL B 0.280  -0.271  -0.049  0.002 0.469 0.220 0.268 0.248 -0.148 1
Stoma density
AMF 23 0.924 %%  0.282 -0.788*  0.536  0.880 %  0.284  0.741 = 0.424 -0.813 0.208 1
Root colonization rate
£ 4 BHAEEKKIET KMO R FEbR (fA 0T 2 5 E A2 SRR T ) A B 5
Table 4 KMO and Bartlett’ s test W2 & F AMF AbFESF 5 448 ;ﬁ;( 1 2 B Jﬂﬂ
EUR IR ER S 12 KMO #:5% PSR | b3 J R RE AR LE A0 i R 25 4
Bartlett’ s test of Kaiser-Meyer- X _
Ab¥g sphericity Olkin test E’F) ﬁﬁ%%ﬁ ﬂ[l'ij ; W3 %'ﬂ“—F AMF ﬁ}EXd‘ 7 /I\*E‘ */j(
Treatment =4=0:: M40 40 [E BE - = BE N
PR oon | CRTURIEE WIS |1 MG
Appro. Chisquare— Sie Neaucy I FE AR SV FE P 5 SR )
AMFO 171.742 0.005 0.731 £ BEL0; Wa FE T AMF AFEXT 7 48R (A
= B [ 20 o0 5 pE H [ Vi I
AMFI 200,09 0.000 0.787 FRJR R ML SURRE | 3R KR EE ML v

ANFRBRATAS [ 7K 3 Ak B ) i 7 B i) A 22 5%
TEM E it A S 45 1 10 A Fa bR, AMEF

Ab BTN [R] A o A5 0F T Wit R A 25 A e i

FIS B AR (£ 2) . W1 & T AMF AEFEXF 2 4~

GEAR B0 U4 AL SRR R R A A AL ) A
FIW WS SR AMF ALBEXT 8 MEI A B E
Wi s W6 £7F K AMF ZLBEX 8 ANHE AR (ff1 52 B R
ML ZURRE | [ R JRERE M b iy 5 S
AR ZUE B R S5 BN E S FLE ) A
R, R, AMF AE M 38 E K AL EE S W3 B
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Table 5 Principal component analysis under different AMF conditions
VILRFFAE(E Initial eigenvalue
Y Gt Dil& FMH
Component Total Proportion (%) Accumulation (%)
AMFO AMF1 AMFO AMF1 AMFO AMF1
1 4.660 6.983 46.604 69.831 46.604 69.831
2 2.405 2.259 24.053 22.589 70.657 92.420
3 0.965 0.758 9.650 7.580 80.307 100.000
4 0.806 6.235E-16 8.056 6.235E-15 88.363 100.000
5 0.548 1.646E-16 5.476 1.646E-15 93.839 100.000
6 0.413 1.166E-16 4.132 1.166E-15 97.971 100.000
7 0.161 -1.542E-17 1.607 -1.542E-16 99.578 100.000
8 0.042 -1.745E-16 0.421 -1.745E-15 99.999 100.000
9 0.000 -1.853E-16 0.001 -1.853E-15 100.000 100.000
10 2.069E-16 -4.268E-16 2.069E-15 -4.268E-15 100.000 100.000
* 6 A[E AMF REZGTHRIES REIER
Table 6 Principal components matrix underdifferent AMF conditions
F Ay Principal component
B 1
Characteristics
AMFO AMF1 AMFO AMF1
M 2H 2 2 2 USE L L 0.946 0.970 -0.191 -0.240
Palisade tissue/ spongy tissue
TGRS -0.945 -0.969 0.141 -0.234
Spongy tissue thickness
A L 2R 0.876 0.970 -0.432 -0.240
Palisade tissue thickness
REIRRE 0.613 0.208 0.339 0.972
Upside epidermal thickness
R 0.611 -0.188 0.511 0.979
Leaf thickness
AL 0.550 0.945 0.232 0.315
Stoma density
W £ R B 0.652 0.998 -0.709 0.005
Structure tightness of mesophyll tissue
N R SE AL B BE -0.564 0.998 -0.704 -0.039
Structure loosenesss of mesophyll tissue
R IR 0.453 -0.477 0.645 -0.243
Cuticle thickness
TREEE -0.325 -0.986 0.564 0.161

Downside epidermal thickness

(T Afe S 35 52 0 - ik ) 45 00 45 B 09 R AR AL,
AMF AR PR ZZ N T 25 m R Al e e

PAESSRUEH, 2o R 2 i B 52 a
AT, e A 25 AU R B — RE DT
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Table 7 Comprehensive evaluation of the leaf anatomical structure
) Wl w2 W3 W4 W5 w6

LD
Characteristics

AMFO AMF1 AMFO AMFlI AMFO AMFI AMFO AMF1 AMFO AMFl AMFO AMFI
LR — 0.47 — 0.52 — 0.58 — 0.51 — 0.46 — 0.41
Leaf thickness
R — 0.55 — 0.60 — 0.53 — 0.46 — 0.58 — 0.64
Upside epidermal thickness
WA SR 0.39 — 0.57 — 0.40 — 0.67 — 0.60 — 0.39 —
Spongy tissue thickness
B 2H 20t 2 40 2R 0.44 — 0.38 — 0.46 — 0.44 — 0.34 — 0.40 —
Palisade tissue / spongy tissue
I 24 0.49 048 027 049 051 057 039 054  0.00 054 039 0.39
Structure tightness of mesophyll tissue
SN /NES 049 048 027 049 051 057 039 054 000 054 039 039
Structure loosenesss of mesophyll tissue
s R 045 050 037 053 053 052 040 054 026 0.53 039 046

Average membership function

2.3 MRS EHMSEEEXES T

M 3 MIE T H, (1) AMF {254 R 5/ i
JZJEEFE RN I 3% g JREJE S A 3 TE A G, A 56 R AU
S5 0.924 F1 0.880; 5 A b 52 2 IR AR OG, A O
FRECK 0.741; 545 SR FE R B 85K b B 2
WM, RN -0.813, (2)IGHALE
JE 55 R 52 R R 5t 3 A OC A OC R K -0.789
(3) 3Rz JE B 5 o o 23 R A W T A G, A
KFRECH 0.923, (4) MHifg b5 ff 5T 2 TR FAE A
SR B 3 TE A G, A OC R 1k 0.786 il
0.827; 5 ifg 2 41 21 L B B2 40 B 35 T M O, A G R K
H-0.882, (5) Wi 454 5% FE Fig 4l A SR i 2
W 5 35 RO, AHOC RO -0.837 S M L 2 A%
FIEAHK A RECH 0.859, (6) M 45 B b
SRR | b 3R R R A L 5 A OG
AR B9 -0.765 . —0.787 F1-0.794 ; S5HF:2H
S SR S AR b 35 AH G AHOC R B -0.855, (7)
I A i 25 4 S50 R) B SR AFAE— 8 W sOE BX 17
OEEPS dR(ERaF v R e & O
2.4 MR BHEHNERS S

FHZE RS 4rHrixit 10 TSR 74087 , iR 6 45
F RS RN R bR e i S AR S R RN
I EAGRIER e bR, 3R 4 AT I8 AME i
AMF AhHRACF T B 5 ) R R B A 56 45 1 A O
(B 435114 171.742 F1200.090 , AH N FIRE R B4R 0,
UL IA I AH C BB M SR A D & 2 5,

KMO {E43 %124 0.731 #1 0.787, Hi Kaiser %5 i} KMO
JERERAE AT A AR o RIS A AT A A AT
VERRIK AT Ab P W3 AR AT T L5 53T .

M 5 FiZk 6 ATLIE AL AMF AT, =
A SRS 5 2 A A RRIE(E Dy 2,405, Rt 5T
BRFEH 70.657% , VLW T 5l IR AMF X} 2= g i
TR ART 2 A FIEAS L REMESG 10 A 2
L ITDIIERECT 2 AN H T SRR R T
1A TR R FAR5r REBCA IR 22 57, 15558 1) 4
it B T 32 B 1) T kRO, FL R PRk g
3:a FIFR 3:b IR, AEWIE o R FEUR S 5 — 3
B WA LR AR A R, Al 0.946 FI
—0.945 ;55 — F A HRAE [ i 2R 850 R 448 GHEL K
AMERHES 4553 F5 18 B 23 0 R e G5 AR A T
R ZER B A —0.704 F1-0.709,,

M5 FIFR 6 i Al F i, & AMF BT,
2 R A AR 2 A BRI R 2.259, it
DU N 92.420% , LT 2 W8 T = AMF X 25 5
PR ART 2 A FIA L REAESS 10 MR
FEER, FEH— B FW P 8 2 A ERS W
FEAIE ) o R 50 R A (B A /MR IR HE S, 55— 2 i
SYTETT 2 A5 AR S5 R A BRI 254 5
BRE AN -0.998  LE A B T 2 R W R 4l
MIPTRRE T 58 — R R A 2 A2 43k bR
JEEEFNR R EE 455343 52 0.972 F110.979, X4k
FE bR T R ) 3% B RRIE A 2L R
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2.5 TEIMET AMF 3 Z R4 SR RSN

WX EIAR 10 A0t R g S5 FE AR 2R G oy
BT, ANFIAL S 2 e W SR 40 i bt M 0 SR i e
GG T R 7, NFE T W LIE N, LK &R
W1-W6 I, 5 AMF AbBRASHE TN T 2 Fg 5 S
ST S S R R AE Y SR R PR, SR B PR AUE
435114 0.50.,0.53 .0.52,0.54 .0.53 1 0.46 , Hi T H:
FEAS K AT A PRI T BT R

3 W54

KT AMF £ =i P bt B0k M MLAT 2 i R
(JEEAAE 1999 4% 75 345, 2002 ; BR A< 75 45,2013 ; =
SHRERAE 2004 5 2 R BE R E {27 ,2005) , FE A A 2
6 R IR - 337K 3 0 W ST TR D 48 5 A e o 5% 43
AZ IS ( Nelsen & Safir, 1982 Fitter, 1988 ) F1i/ 17 4
1515 # (Ruiz et al, 2001 ) %53 FE R Y K
(PEZASAE,2013) , SIS BT AE 1, A R
FHZRTR R KB B J5 sk il AMF X 2= R i R A4 40
IR R B Y (BRA T %, 2013) , AT AT DA AR
I AMF b3S 35000 0 S 5 R 1 22 5%

R AR R A R AR B A UR SR 2 —
TEAREERY S8 S0 IR BE R AT S AH I 8 (5
B4, 1989; T #4% %, 2001 ; 3 9 A4 %, 2003 ; 4% 8 %
85,2013) , MRS A U KGR, I R 4 R R R R
KA Py T 5 AR iR (2R IR HE AT 19995 B JLHE 4
2009) , AWFFE K IN, B AE T2 W3l i, 2 FE i
AL R 25 10 10 N8 AR AR & A T N A RE
(ARAE , FE N R A 2540 L R BRI i e 1 R 4
JUHES %% A Al St 4R A SUR B L3 K AL
WA, RENO T ESARE BEERG T
( B3 KE/INT 25.86%) 2= B e AL I 7 118 fie 1)
GER 22 e A i AR AL, W6 (6.46% ) A BRI 25 4
PEIRE W1(32.32% ) Kb ERL i) 2540 22 S W 3

AMF AT 2518 AR T R R YR, 3K
SR 5 (FEWI%E,1999) . Kaya et al (2003) IF9¢ %
WK I3 2350 AR ARAZ LR, (HE 38 B T e
X} AMF [RYFI TR 2210 & B A K, RAHEE T
A A SR AME 425, 27 RRAR 3L AR R i dt
FPE(EREEEE,2001) . ABFSERY] HEE T R e
(R, AMF Ah 38125 (5 38 52 i BOR R 22 () - e 254
Febr, HHEEIKE N 25.86% ], B AMF ZbHL R Ay
R R M SRS | R R AR A4

AR ZYRRE L I 7 G5 i R R T A A SR
M HLRIBAAEE 7 AT hnTt a6 1o 2 5 Tk AMF 4b 38
SR HIFERME, 23S KR 19.39% ,12.93% Fil
6.46% =K 4320 1L, B BB O FE BR T AMF
REPRAE RN, R AR IS K i 25.86% /& < T 1K
SR T UG IR DK o 55 14 B, FT LAVE X =
B W SRR 0 P AT S 3 e R AL AT AR
FAN, W3(25.86%) . W4(19.39%) Fl W5(12.93%) kb
PR T AT RALFRAYOCR L W6 (6.46% ) A FHLA TT
3 TR AR BT S e E A ] AME PR G,
1M AMF {2 YFEE 252 0 2 B i A4 4l v i b 2
MH, AMF 235 = 5 W SRR 4 i 240t R i 0 45
FRFEAE Z B EA 3 AHOCE | o G o T AR AR BT
% AMF (R Y35 7 g W R R i 7 i 2
JEE MRSV | AR IR RESE 5 ANt R i gl
FPEIR B BB MG S AMF {RYLRAGTHE /2
JELRE |3 R JEE P B b B (2 S 3 1A i VA 44
LA S FE RN 7 ZE AR B D) 2 2 AR TERH T
AMF AT LISESRACER = /e R Sl i i e b
BEHEAR

F LT A SR e R ABUEE C 2 TR
o M 19 25 A PR (B A 42 5E, 20065 1R R DY 4F,
2009 ; XIEAF 2013 ) , A% SE 503 i1 X 2 B i AL it
10 A SERHE AR TN E S AT , A A A 20 2t 40
HAUERE L A SRR Iy S5 F B b BE Rt R
Gk B B R R S R AMF S50 N BT Rk
SR FE -, i SR AL BE | R S5 A R
FE | AR R R R R R LG AMF 2544 T
S5 R B T EEH - X S P S A 1 K a3 A
PEPR A B R (4 2% 20085 4 SR I
25,2007 YT A5,2011 ), R FRATTIA A o] LA 43Jil
DL S8R IEM AR Y e 0 . FE R b A SR
FHSR & REE L AT T 286 0P, S5 R B, A
TR A S AT (N W1 3] W6) , AMF AbFEHS
FROW T AN PR, BV AMF ZRFRR 4 (1
P5R J PR A T s, ELAT TSR PR

CER AR, TR R e N AR AR
B AT B ] — e B E BRI T = g R
W RAR T B, T S BOLWE . 456 =/ iR
BT SRR R AR DA I AR &
AR, SR SR S AME AR R B
TR RE 252 BI))™ 5 52 ), 9 1752 i 2 ) Fh AR 5 4t
Pk, B REEME R = m R A i R
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