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Phenotypic diversity in populations of germplasm resources of Rodgersia

sambucifolia and related species
LI Pingping' , MENG Hengling'' >, CHEN Junwen', MENG Zhengui', LI Longgen', YANG Shengchao'**

1 Yunnan Province Research Center on Good Agricultural Practice for Dominant Chinese Medicinal Materials, Yunnan Agricultural University, Kunming,
650201, China

2 College of Life Science and Technology, Honghe University, Honghe, 661100, China

Abstract: The objective of the present study was to examine phenotypic diversity in populations of Rodgersia sambucifolia
and related species, thereby providing important information to assist in the effective protection and sustainable utilization of
these germplasm resources. Nested ANOVA and cluster analysis were used to elucidate phenotypic diversity, based on 16
traits, in 150 plants from 15 populations of R. sambucifolia and three related species (including varieties) in Yunnan
Province, China. The average within-species coefficient of variation was greater than 20% . Rodgersia sambucifolia var.
estrigosa possessed the largest coefficient of variation, followed successively by R. sambucifolia, R. aesculifolia, and R.
pinnata. There was great variation in phenotypic traits within populations. The largest within-population variation
coefficients (> 50% ) were those for dry weight of aerial plant parts, the number of rhizomes per plant, and hair on the
adaxial leaflet surface (100% ), while that for color of flocculence on the abaxial leaflet surface was 0. These traits could
thus be used to distinguish R. sambucifolia and its related species. For the four species, phenotypic variation coefficients

were higher within than between populations, with most observed variation derived from within-population variability.
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Species phenotypic diversity indexes were relatively high, with those for rhizome diameter the highest, and those for adaxial
leaflet surface hair and color of flocculence on the abaxial leaflet surface the lowest. The overall mean phenotypic diversity
index was 1.39, ranging from a high of 1.44 in R. sambucifolia to 1.23 in R. pinnata. In addition, cluster analysis
showed that the 15 populations of R. sambucifolia and related species could be divided into four categories. The results
obtained here suggest that: 1) sampling more individuals within a single population, rather than collecting a few individuals
from many different populations, is the best strategy for genetic improvement of R. sambucifolia germplasm resources; 2)
more attention should be focused on choosing superior individuals during the process of genetic improvement; and 3)
population integrity is the key determining factor for protection of germplasm resources of R. sambucifolia and related

species.

Key Words: Rodgersia sambucifolia; germplasm resources; phenotypic diversity; phenotypic diversity index; phenotypic

differentiation coefficient
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Table 1 Habitat of germplasm resources of R. sambucifolia and its related species

5% R .5 A2 N L 5 /m B

Code  Species ( Variety) Locality Norlhen;llatltude Fast l(;;]gltude Altitude Habitat type
R-01 ‘AP R. sambucifolia SPFEH P 27°21'34" 104°40'40" 2405 HT

R-02  AFE R. sambucifolia Fe 3 BLAHCE S —m 1 25°59'26" 103°3726" 1898 wF

R-03  ABE R. sambucifolia LR =E VI NEDNI]] 25°18'06" 104°27'58" 1828 e

R-04  HFE R sambucifolia MR S 2 EIl 25°58'24" 104°38'04" 2323 T AR H 55
R-05 AFE R. sambucifolia E5y/A gl s &l 27°1424" 100°35'06" 2915 /NN

R-06 ‘AFER. sambucifolia 5 W ELE RN AT L 25°5646" 103°06'00" 2188 MR HE A
R-07 ‘AFER. sambucifolia W REJGEBE R B 26°00'26" 100°31'28" 3030 HF

R-08 M4 R. pinnata S PR L R B 26°55'52" 100°32'32" 3231 HF

R-09 P ULITEE R pinnata 22 5P B4 TRV [ 3 26°5528" 100°31'56" 3208 M R A A RE T
R-10 M- WITHE R, pinnata KT WA i 1 26°00'14" 100°31'52" 3048 HE R,

R-11  ¥MRATHE R, pinnata HBEL=E2 K 26°21'16" 100°10'48" 2830 T HEFL
R-12  EMWITHE R, aesculifolia IR E 26°01'18" 104°38'10" 2328 N AR
R-13 LMRITHE R aesculifolia KB £ AFF L 25°02'58" 99°31'44" 2884 HF

R-14 ;ﬁﬂiﬁf ifj%olw var. estrigosa TR E RGBT i 26°54'22" 101°29'16" 2334 AR HEEL
R-15 IR Rk e A1 27°31'38" 100°14'10" 2828 /NN

R. sambucifolia var. estrigosa
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Table 2 Measurement methods of phenotypic traits for germplasm resources of R. sambucifolia and its related species

4T Code MR Traits 777 Measuring methods
1 PR/ em FEAE Ak ot DA T8 380 58— e AR AR (9 B S | SR IR AR RO AR ke e S AR B 38 S o A 6 P R
2 BB HE A B
3 FAE AR/ em B E
4 NG B
5 HAE N/ em JEIAR R 8 0 - e 4 Ak
6 B /N 58/ em JEIAR R (14 00 5 - e S Ak
7 AN T L AN T P
X o 1=$JX'J(’E”+,2=i&>J%l>U(’E”JrJU!'JEE/J\”JFH?F’EEEJ=HﬂM’E“JrJU!'JEE/J\”JF)#XH‘QEA=H%MC’E“JFJUJIJEE/J\
AR
9 AN T B RS L= ELE 2 =mAETWZIRE 3 =T9RKE
10 AN KGR A I=BiARE2=FE3 =HEBOLE 4=HKELE
11 FARRARUIR 2% BRI E
12 BABRHUIRZE R /em PEREAT AR AR
13 HBRAUIRZEH em LIS v o) o7 344700
14 HROARZEWT T 6 1=F@E2=FLH0 3=HLE 4=KLLO5=HEO =50
15 M BT/ g 12 JE R 2 DI Bk b AR R A R
16 WRHERS T E/ g Wl e = BT AR E

http ; //www. ecologica. cn



7750 2 R

2
He

Eild 32 &

1.3 B 5515087
1.3.1 BRABSHT
R A R RN () BERR IR 10 S 2 A JE At 380 B (R bR 4 7 S R 4,

Bl X=Y ’i (X, BAASG L, n R )

AR5 R CV == x100%

i |

1.3.2 §U5 20

X 15 A B e HE GRS 9T U5 SR A 150 AR 16 AR AMHRIEA T 507 22508, 20 B LA S 3 1)
FUBRHEN 2R

TER ST 220 Wr R A B 5y

Y=+ S, + T + &0

K, v, e MORATRIEALY 56 7 A JEE S b DS WLIUME w0 R SIME, S, A REIASSON (B ) , T, AREA
WIERFRON (BEAL) L& ), SRR
1.3.3 RAVMEREL

FR G ATy 22 P a5 R, 20 BT HIAL 16 AN RIS PR B o9 R 1) (%) 7 22 43 i R PR 3R 8 o1k R 8L,
FH LA BA 4 PN R A ) 0 A8 S 7 S48 S i) B A

TR SRR R ME R A vy,

- — Ts o 100%
(075 + 07

K, Vv, WRBOGCRE, R BN S G BRI E S, o, BRI 2508 o AR
Wk Vg
1.3.4 R0

BH TR R BAE AR R , Hie BRI AR e, BB R ) S, R L A SO 41
AR AR (B, X PR T A B0 BBt A7 A v AL AR B, DA b v A Ak B %) K090 15 B 1 A0 TR B Tt DPS
B R A T R BE S ) UPGMA R R T,

1.3.5 ZFMIRE

FAMRAR ZHEPEFEEOR A Shannon's {5 B8 H0TA, 76T 2 REMHR BT RN 07 a0 R L et S0k
PERFEMACSE B X ) FIbRUEE (), SRIGT153 0 10 9, N — [ X, (x+2d) ], 55 0.5d H—S, H—HHH
XA T Z R AR AL

TR B () MR R () IR AR .

H=-3 P,InP,
i=1

H= % i H'
b 8 MRS (0=1,2,3, - m,m IPRIRPT P RSF R0 L PEIRE(j=1,2,3, - ,n) ,P; FE j
ARG ¢ AU (A BRI RIHAEREACH BT 5 A9 LR In 0 AARXSHL
2 ERESW
2.1 AR MILE A BT AL 5 R BT
AR e Z BB /N AT T S e RS B SR P 2 R 2 B R 8 5 R BOKR, BRI SR B 2 e R
OB EE SRR A S 2Rl R EN /NI A SR KT A BE i BT AR P KT S s AN TR ol ] 2 B PR AR

http ; //www. ecologica. cn



7751

1ed punoidropun jo yyStom Aiq H | Logi J G fued [euee jo wySom A FE o LOgH TRl OWOZIYI 10§ UONDAS Jo Ino[o7) I Il IS Ykl f1ereweip owoziyy FSE YK ¢ yisue] ewoziy X} Ykl
ﬂ@&E:: QwozIyy %NWVDAMG_N Saﬂmﬁ JO 90BJINS [BIXB(E UL 90UI[NIIO[J JO INO[O)) @WW%m.m\E%_\_yn ,_,\ :mﬁmﬂ Jo 9oejIns [eIXRpPE UL 1R[] %._vmubﬁﬁmWEW\m+u,—\ "GEOE aperg m_u_mx_yn Sammw_ Jo onel L%E-Ew:mw_ w: M__L.MV\qa+n ,—\
SYIpIm e[ B Jya[/ * Sus] 1opee] X[/ fyeol [eseq sod toquinu 1opee X [/ gy feel [eseq jo yisuay ojonod Nk ueld dod soqunu yeoy eseq 3% |y E Y dr F1USOY URl By fopoD) Ly Y

96 'S¢ 70°€9 v1°6€ €€761 £€9°€1 L'T¥ 0 0 YLy L1l St vl 67Tl 89 8T'9C 88°5S 6°0F STy
1°8S 1L € TE 8T°ST 8¥°1¢C $9°8p 0 0 v°8C 6L°61 8L°0€ LE €T €€°€T SSop 10°LS €L76€ v1-4
Caal sofugso “1ea vijofionquing Y S (YT B
% L9t LL'TS 91°LE 86791 S1°LT v Ly 0 0 0 80708 e 81761 63°S v7°0C SL'8T A €1y
= 6595 T1LS 90§ €1°2e 8L'6T 19°0S 0 0 SL'ST 8671 9L°TC ¥8°Cl 11°6 18°0C ALY 1€°9¢C -
M vipofimasom -y 3k [¥% 11}
W §s°LE 16 "¢t $9°8¥ b 9¢ 81T vl Ly 0 0 L1761 6L°01 8% €T v17ST 62Tl €0°¥C 68 °9¢ 6€°9C 1n-u
mm 8IS SvTs 80°1¢ VLT 96°LT ST'¥9 0 0 Lzee L9°L A 16°+1 99°11 6'7¢ 6V Ly 1S°€C o1-g
W € vL 98" 1¥ LT 9¢ 10°61 16 °0¢ 86°CL 0 0 68'9¢ €6°S1 vL1T a8 8T'11 65Tl LEL St 9l 60-Y
EN 99 ¥ vL°68 L6 IS °0¢ 61°5C 8L €€ 0 0 zol Ir°11 8291 LE T 90°'C€ 61 °¥C T8 8L'LE 80-4
M_an vuutd 3 (174 |ukk
= 66°9% 8 °HS Sv°0T €9°€1 $S 61 v Er 0 0 Lz'ce 10°L 9L°€T S1°sT 88791 T 6¢ 85 9% 9655 0-9
Wm €€ Ly 90°1L N $0°82 L0°2€ 9¢ "6¢ 0 0 0 LE°01 STe %L1 €70z 9¢ '¥T 9L°8S 87T 90-4
= 69°CS 798 LS 61 € 81761 s 0 0 90°ST 97Tl €€l 9z°0C LTl €2°8¢ 0 L6°¥T S0y
% 19°¢€p L8716 61°0¢ €1°1e 20707 8765 0 0 66°€€ 66T 9°0T 1791 9L L1 12702 e Ly 19°LT R
¥ 8¥°LE L6769 I8¢ vIT ve'TC 89°8L 0 0 ¥1°6¢ °6¢ €L°5¢ §T0T 1L°sT 8€°0¢ ¥1°6¢ 1S°9¢C €0y
ﬁm €L°€9 8¢ €S §ze 6762 LE 61 19758 0 0 68°L1 60 €1 L0°¥1 TSI €61 €977 81°26 67 €€ -9
& 99 ¥k vL°68 L6 1S °0¢ 61°5C 8L €€ 0 0 zol Ir°11 8¢ 91 LE T 90 'C€ 61 '¥C T°T8 8L'LE 10-4

vrjofionquinsn -y T Lk

i me o wEm . s BEEH SR N T L
T T T - T Ik

S31dads pajepaa s)1 pue vyofionquns visia3poy ul syeqy ddSyoudyd Jo SHUADIJI0D UONELIBA € J[qe]

D/ BELZANUFEESHEEAHWENEYUZE €%

24 11

//www. ecologica. cn

http



7752 A E = 324

S 20% |, AR FE A A BE M HDIT G Rl B IR R BRI MHDIR AR S DL T iR, B /N s AS RV IR s b ] AR
S RBUN T 22 B, O (MR TR IS Ik B ) 1 59. 44 (M 34> T8 ) A% Johi |-
T T8 BAARAOIR ZE B R AR A S8 K Mt 50% /N R IE B HOIRE /N S Ik 32 B 6 & 2 IR
A5 0, YA PEAR T /N I T B IR A /NP 5 T Y VK 3 B (0 7 B I LA RA T ; TRl — B MR 7E AR [
JERER] AR SR B A 22 57, 16 MHRAE 15 AN JE i) 28 S5 USRS AR i Bl K, /N JE T B RS /N TRV
PkZZEaT/N(FES3),
2.2 CHPE RHGE G B IR A S 22 00

ST 22 437 T LA 7 R ] 78 5, %ok 4 A AT B R4 15 AN 150 BT 16 MBS MR
PEATHER T 22T W] MR A R A /N RRRRDR 2B b T T S VIR R ) R 18] 77
R E 2R AP A NIRRT R ORI B 2 5 L MRS bR 25 R B SR R B /N i i B
BORAS RN T B (022 SR AN AR BRI B 25 5 (£ 4)
2.3 R KRR RN T TR R R I M b

Fie LR 22 4 L o SIS S 1 EG ), AR AR 4 2 3k o1 i A2 S8 S CRREAAR I RV RRE (A P 2 4
Z ) (19 05 2R T T e AL R Vo A5 PR 1725 S5 A A IR B8 1) LA KA Fak 1 14 3 195 e A % 4
i, RITHEIRE 4 DRI 2208 B ek 44.38% R A 22.36% , AR R 33.26% , Ui BA JE A B Al E
N SERES , LSRN R TRER (£ 4),
2.4 AP RHGE G T IR R BRI RS

UPCMA B0 45 201, R [ R IR TR ron

15 0 BOHGE R U8 P REID (AR DL R B -
0.00—1.04 Z[a] , ZEAHMRIREC K 0. 41 &b, vl R 15 e RO0S
R-03
L]
I
]7
1
I

WE B HI S P S B IR O DU 2 — SR H ST Reoy
(o4 B BT ARk R IRV A B R

R-15
UK 55— AR RO A R MR 3 s
VTG 22 BRGNS G RS VBRI AT s
e 5 AR R ORI R B DR KR T R
F 4 54 T FIFAT ST T 8, S DU B Tl s
BB U ST 95 K 00 A W ST 8, H 53

JUF- A B Aok gh 47 2 AY , ik— A5 10 BH b 8] 22 53 E1 EFERREESHEAERMEROBELNEE

0.21 0.41 0.62 0.83 1.04

<o

K BB A EV Ny A =R aiah A NEN (K1), Fig. 1 Cluster tree based on phenotypic traits of germplasm
2.5 %B’E &ﬁ: j&%’{ﬁ‘ Eﬁ‘{g‘z/ﬁ %‘%ﬂ g#'lﬁ 14 ﬁ resources of Rodgersia sambucifolia and its related species

A Xt B S A A BRI 4 4 Fh 16 SR I
ARV RIS REPERE R, S5 R R W] (R 5) A B SR S 00 9t U5 3 ) AR MR 8028 S ek, b B R AR 25
FLw g, /N R TR RS TN T KGR B L K, BRI Z R EAR EON 1. 39, A ) il i) 26 1 2 R4

RRCIRAAE 1.23—1. 44 AFER, PIM RITHRR ., -E - AT eIk

3 iFig
3.1 HBE ISR B PR ()AL

AT SRR IR Bl A5 2T L0 432K SR 00 1 S M D, R A0 A5 1 A R M S 1 A
S AP ) 8 38 A7 S A, A0 T ORI WFFE A RE 0728  IB AR Rl L LUR 2, WEFE S R R | IR
PR 4 ATl 8 25 55 iR, R WE S A b LI K] o 14 0 o 1) 02K D7 2k AR el DX 73 B KT 4 i AL ) 1) ol ) 22
S, Wb 0 A SRR B 2 R AP DR R AT AU . 4 TR IR]AYF- 185 22 034 1 43 LE (44, 38% ) KRR Y
THEIA] (22.36% ) MR RN ASARIE] (33.26% ) f G, RIVLEJ PR i) slovh pA) A9 R TR 2 S g T B8 o B A% 5, 52 30 058

http ; //www. ecologica. cn



(sa)
v
o~
- ¥0°TS 9€ €T SeseT 8C°IS  LO'L6TT  €S°T6FT  CL'IVOS .. S8°II ¥6°'1 (set) (1) (€) 8 /ued punoidiopun jo jyStom L F- | Loolit | T
. LO'L6TT  LE°TTTLT €T'¥ILTS )
68°9¢ 99 "8% 6¢ °8C $6°CC €8°L6 80°LS S1°9p €879 78°0 (s€1) (1) () 8 ed [eoe jo yStom A Hr L Lo T H
€8°L6 £9°899 €€°65S
. . .. . . . . . . (ser) (1) (¢) . -
L8°1T LL¥S €€ Gl 0662 LET 8¢°0 SL°O #08°¢ oL'T el o1c 288 QUIOZIYL 10} UOHIIS JO .INOToY) ) i IH Iy 7 Yk iy
. . . . ) . . . ) (ser) (11) (€) ) "
(54 95°1¢ €691 16°19 0€°0 €2°0 L8°0 198 €r'e 050 g 06 wo /reueIp owoziy H S il oy
8¢ 8L 818 99°6C 9179 ¥ 81 98°99 €1°0b1 9TLE L0°T (s€1) (1) (€) wo /Suay owoziy X} Ykl
#H 81 60°L89  IL61¥I L E I el
s . . . . . . . . ) (s€1) (1) (€) ) -
N 6S "Ly 9°1¥ 08°LE 85°0C 089 819 9€°¢ «x 80701 65°0 . . . Toquinu dwozIqY W Yl
= 08°9 65°89 v oy
® . . ) ) . . . ) (ser) (1) (¢) 19[je9] Jo QorpNS
= . . . RIXB(R Ul 90UI[NIDO[J JO INOJO I S Y ) ISITINV
M 0 00°0 00°0 00001 00°0 00°0 86T 00°0 00°0 000 00°0 gL'cz  [ereqe w - 09 T 3 S 1 |
¢ . Sel I €
mﬁm 001 00°0 86 % 20°56 00°0 81°0 Ly'¢ 000 . LO'6I Aoo.ov Mww hw .Wm 191JB9[ Jo 99rpINS [BIXEPE Ul MCH ek I I El-fun/
NS
i Sel 1 €
s 9¢ "8¢ 98¢l ¥0°8 01°'8L 820 91°0 961 089 L EV'8 ( . ) ( .v ( .v ayoad aperq fiz i
% 8C°0 881 68°61
\
; I I
M 8¢ 01 80 °SL 0L'8 791 19°0 LO0°0 €10 9I°C 91 A_o%ov Mw M%w 19pea] Jo oner ipm-yiSue I 36 X b/ T E
Wm 16°'CS 16 6T 19°€¢ 8% °9¢ L6°Y 65°S 90°9 ¥TTL 80T (1) (I (€) wo ARPIM 1eTpReT 6y [/ T F
Ja L6'¥ 6809 79°99 ' -
ﬁ £0°09 91 €T 6L %€ S0t 96°91 Ly ST 6L°0¢ ++ 0791 0zl (se1) (1) (€) wo /Fus] B[R Shi[/ T
- . 9691 ¥9°1LT €8 '€
& (ser) (1) (€)
5 18°1¢ 96°LS 6897 65°S1 SS°1 L0 W #99°¢G $9°0 i L8 bl Jeor eseq 1od toquinu (R X% N[/
7 10°6¢ 91 "9¢ 8y 61 SE vy 60 "€ST 67 T8 LL"L81 4+« 6€°9 80°C (s1) (1) () wo /§es] [eseq Jo qSua] o[onod S} Y- T
£ . 60°€ST  66°LL6 €8 00T
. Sel 1 € -
¥6°LE 08 °8S S6°6¢ YA 1€°¢C vl 12°0 e I°L LT0 A; .Nv ow .ow wm .vv wwepd 1od toquinu yeoy Teseq X% b W iy
90 St [ €€°Ce ST'8¢ 61°SLT  69°STC 0T L6I 0T'6 68°0 (se1) (1) (€) wo Aoy Jueld
61°SLT  SO'CEST  €T'L¥CT ’ -
ﬁzwsﬁm@oo
e g~ [l [i1] CR 7N CIES 3 [EEE e it [i1] e [alg)~L [l (]
UOTIRTJUAIJJIP
RIGINGIETIE roduon o R sieL], Yk
N Jjuauoduod mb:miﬂ; ,wc 9. ﬂwﬁmbﬁtm
%/ E NG ) i uauodwion soueLR A L ZE [f A (P )SIN (F B H ) £ Fr
2 [ 5 %/ NG BFL
g, S3103ds pajefaa s)1 pue vyofionquins vis1a3poy Jo sanosaa wise[durdg jo suonemndod Suowre syren) didLyoudyd jo JudRYII0d uonenuAIIP didLjoudyd pue sis[eue PuUeLEA  § Iqe],
BENYBRERENESCZ L WEZ A GHREH SO WETEYAE v

//www. ecologica. cn

http



7754 A E = 324

T AN, TN AR R B TR 75 22 704, LR AT 38 AR R L A Y FEL R A 52 1) 22
PEJT IR B BRSO E . 78 5 dre/ N S b AR AR [ 3k m E-55 ST AR T AL ) AE DT AE R, EE
11 AL Ay | T BEAE B i B R A7 A b, S B PSS A % (LA Ay T XIS A it — 2B 5T, 10T
LR G REMTEER B, N UG R BSR4 T — 282 Rf

%5 AREREEGHRAREHARERED SHIMEEY

Table S Index of phenotypic diversity in phenotypic traits in germplasm resources of Rodgersia sambucifolia and its related species
FMZREPEFEEL Index of phenotypic diversity

FEAR Traits e It AT HE LT JEHE AT HE
R. sambucifolia R. pinnata R. aesculifolia R. sambucifolia var.
(n=7) (n=4) (n=2) estrigosa(n=2)
#R 1 Plant height/cm 1.94 1.96 1.68 1.73
BRI H%0 Basal leaf number per plant 0.52 1.30 1.09 1.32
FHA: AR Petiole length of basal leaf/cm 1.97 1.95 1.57 1.82
Az /N2 Leaflet number per basal leaf 1.87 1.15 1.32 1.30
A /N Leaflet length/ cm 1.89 1.93 1.61 1.81
/N TE Leaflet width/cm 1.96 1.84 1.93 2.02
A /MK S8 HE Length-width ratio of leaflet 1.79 1.87 0.52 1.61
-7 Llade profile 0.97 0.87 0.20 0.86
/N T B AUIRZS Hair in adaxial surface of leaflet 0.00 0.00 0.00 0.00
:Ju\lﬂg;ﬁ“f{ifﬂ{i;itﬁ Colour of flocculence in abaxial 0.00 0.00 0.00 0.00
FARRARRZESL Rhizome number 1.88 1.52 1.37 1.82
AREMUIRZE K Rhizome length/cm 1.85 1.95 1.68 1.47
BAREMLIRZEH Rhizome diameter/cm 1.93 2.00 1.97 1.68
HERZEWTH B4 Colour of section for rhizome 1.64 1.41 1.37 1.11
Hii | #B53 T Dry weight of aerial part/g 1.46 1.62 1.70 1.61
R0 T E Dry weight of underground part/g 1.71 1.53 1.88 1.81
-4 Mean 1.44 1.40 1.23 1.36

3.2 AR RGN TGRS R N ) e AR

FA ZBEE T B ST R AE 0 A XN IR B A5 T I R AR S | R SE PR AR IR BT AR A 45 51 | S Al AR
SR ZIRAG WAL AR 5 FAAR K W RBAEAE AL A S K, R A TG AR M S SR SR AR 1 4 B
GyUT XA 2 B BB ST 0T AR AR PR s R A AL D RE A WS AR B SR RR FH SRR E AR A
T YA AL B A I AR, e B R RS NP A R e 2 — 1" B KGR G A IR 4 ARl
FEP AR S5 RO K TR B, AR S R U TR P, R B A8 S R/ IMER R Ry 6 KT 45 AR RIS 4 |
L LT EE /N R T BRI BN T 1 K T €0 T 4 A RN AR B 20 2R ) E AR 5 ZE AR B/ i 2 i B
BRI BGRB8 HA MR AN 35 A FR e a] B/ R B e N IR B A R
B LLAN A 13 ASRAMPRR YIRS 25 oot 25 57, A Be Pl B o P R 0 2 | AR S5 32 BOR VR T 8 ] A
JEREP, AL SR e B R BE a8 1% 2 RE R PR AP B AL T S, A R ol T R ) i S FRT S A S

TEUR R oAk 2B AR 1) 28 70 7 25 o5 AR IR R R AR P 3R T8 T 22 A o) ) B X 1 T 36 R Ak R
BT NI TR RS B R T R ECR 100% /NS TV KR B AR R T R EON 0, HiAy 14 %
FIPRIR 1 26 T 404k 250 R 10. 38% —78. 38% , V-4 Jy 43. 23% AR TURIL & 61. 52% '), @& TAT =48
26.58% P MIPTE T A 21.16% 2 5T & 43.93% 1243 3k FKHA A B R IRBEAR ] F b R BORK %
W] BEAEAE R OB Y [ 2 3R ) (LR P 0 3 0 2 R K T TR B I, X — A W st A 45 W R U,
YA B (1S Oy sURIGEME Y A be I G B 4 DR ZREEFRBON 1.23—1. 44, F34{A 1. 39,
BORIRE 1. 145 KERE 1,281 BPAR R 1. 328" 7 S A I R 0 2 R P4 H5GR SR 1. 825 iK™ it — 4k
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