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WE . %182 &% (Lolium multiflorum Lam. ) R # R H B K E PR R RAHKTE, ALIFAA SHLLELERRTR,
ARRAZ ARG IS S REEEMNRG IS ATERRFREBKRIFTTEF AR ARSI IR SHFRES
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Analysis of Phenotypic Variations in 15 Introduced Elite
Germplasm of Lolium multiflorum Lam.

SUN Ming' ,FU Kai-xin' ,FAN Yan®,ZHANG Xin-quan',ZHANG Cheng-lin",
GUO Zhi-hui' , WANG Xia' ,MA Xiao'
('Animal Science and Technology College ,Sichuan Agricultural University ,Chengdu 611130
2 Chongqing Animal Husbandry Sciences Academy ,Chongqing 400080)

Abstract ; Lolium multiflorum Lam. is a wildly cultivated temperate forage grass in the world. In order to screen
elite ryegrass germplasm resources, variation coefficient, correlation analysis, principal component analysis and clus-
ter analysis were conducted to analyze the 15 phenotypic traits for 15 intruduced L. muliiflorum accessions. The re-
sults showed high phenotypic variability among the 15 studied accessions, and significant difference was seen in most
of characters except dry matter yield. The variant coefficient varied from 10.28% to 39. 15% with an average of
19.49% ,in descending order, by spikelets,length of spikelets, plant height, tiller number,1000-kernel weight, pani-
cle length,length of penultimate leaf, number of florets per spikelet, stem diameter,length of first internode , width of
penultimate leaf ,width of flag leaf,length of flag leaf,dry matter yield and fresh matter yield. Principal components
analysis of 15 traits showed that the cumulative proportion of top 5 principal components reached 84.51% with
plant height as the first component, leaf traits as the second component ,inflorescence characters as the third compo-
nent , 1000-kernel weight as the fourth component,and forage yield as the fifth component. Cluster analysis based on

Euclidean distance showed that the 15 annual ryegrass accessions could be divided into 3 groups,among which there
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were significant differences for most traits. The second group had the high yield potential in elite germplasm screen-

ing.

Key words : Lolium multiflorum Lam. ;morphological traits ; variation coefficient ; PCA ;cluster analysis
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1011. 2 mm , MIXHRE 79% 4 H IERHEL 1039. 6 h, 4F
JCFEHI 304 d, =10 CAERHR 5231 C, %+, + 45
AHLUR I 14,6178 ¢/kg, R & 1. 9070 g/kg, 4>
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Table 1 Accessions of L. multiflorum used in the study

e e B2/ SRR HFRE
No. D Accession name Origin  Improvement status
L1 PI600782 Maris Ledger HE[E e
12 PI202509 — JEE & FF AN
13 PI600748 Deltop B i
14 PI449302 Billion ff 24 i
L5 PI271119 Jasicki W= i A
16 PI283610 CPI 26066 Fiy i KA
L7 PI241586 — PUPEA KA
18 PI600794  ABY-BB 1705.75  FLA|mt ¥ A bR
L9 P1189389 — BvE = RH
LI0  PI286467 Nasu NO. 5 EN mi A
L1l PI189152 — i 2% A
L12  PR72118 Motycki b= A
LI3  PI619471 Fastyl ] i A
L14  PI619468 Ansyl 7 i A
LI5  PI250023 Chaman Al AR

— HRE S

—: Unailable information
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1.4 #EiEgt

FI DPS14. 5 #pE JRIRLLT St 9 43 B
FRBAPRAAE 52K (1) iR PEgE T P21
(Means) JK{H (Max. ) F/ME ( Min. ) #1725 7 &
H(ev),cv=(S/X), Hrh S NbpifEZE, X N Ak
RPEEIME, (2) 22537 (analysis of variance) ;
X PEAR AT BLPR 3R Ty 26 3 W LA SRS T 3RS A A Al
FR AT ISR X E LML SRR ITHIES
PEARAY PR 2R T 22 307 48 AN TRl TR A 25 22 57
(3) 0 KM 43 H7 ( correlation analysis ) : ) F Pearson
AHOC ZR BRI 2% P FR 18] 9 AH DG /N Bt 25 1k
(4) FE R4 43 B ( PCA, principal component analy-
sis) : 2 PRAR P Y (H 2R HEAL (U025 S (B HEBR LA
PRifEZE) Ja T TR E AR 5C R EOE M, 11 T3 A
FEIRE IS AR S A R 4328 S 1 32 1 (R AIE
i), (5) BT (clustering analysis ) : 25 P4k
(V- SR UEAL IS TSR A [R] % BR QR 2, P AR
T UPGMA (V- 31 ) iE AT RIS o0 . BT HREK
B RE F1BA L 10 AIE 4 % ( cophenetic matrix ) , ]
JH Mantel #5535 KRR 25 46 -5 P 2R AE 5 R (1]
FRE DG R B, AT S B SRR 25 2 5 GS JH R4 &
JEUO S AN TS AR SR R pR B 25 AT

MR A PR RE , AR — 1A S O 2R = TR i
LEIEARSC, SR Jm s B E A X8 X (U) = (X -
X))/ (X = X)) ISR BE— 515 5O A 7= 1 BiE
O, MAKR X(U) =1 - (X = X,0) /(X =
Xoi) s 3 X SR BRI E (6L, X, o X
IR 1) B /NI S (L, X, 2 X 22 P IR ) e R
W A A PR SR T bR AL A N AT 2
(ER/N R R 5T A8 238 5 PEIR HEA T PPN R, X
AR B I3 — A S R B A

2 FHRE5HMH

2.1 EHERERES T

XF 15 13 22 A58 2 B RD B A RE A PR HE Fn 1Y
Gt irai RS W] (3R 2) , A MIRIE AR A BHHE] 1Y
A5 S5 ZBAUHETE 10. 28% ~39. 15% , Hi v Bk fof &
FERE T 8 A9 AR W B B oK, R S R AN R
39.15% \36.59% ke IS /NVEECE S R R A
I, 53R 10, 89% (10. 74% 10. 28% |, Fir A5 5 Fn %
SRBCFHME A 19.49% , A8 5 R BN NR KR K
S/ NEEL < /R < PR < S BEER < TRIEE < U7
K< BT R < /NEE < 250 < TS < 8l 20t
TE <ML < MK < TE < S5, YRR AP
ARFE BRI e TS A7 AE 22 5, T Bk i o R T ) A
S B R FBAALE = B PR b R AT ST 07 8 A 7k
TR E ., — AN 5 ZECR T 10% R R HEA
6] 25 SR ARFGE Y 15 AR FE PR Y 28 S R AL
PIRTF 10% , iS00 15 (h 2B E TR Z
(B FEAE 0 25 S 30K R IR R =E A R TR A
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2.2 EMRMBEERFESN

POPNEIEZIZ S v p R M /i i S e
ZEHT (3R 3) ,F KeBu 3 B, ANl A RLE], (iR 1
FERIZERARNLE (P >0.05), bkt E L
ZREE0.01 <P <0.05), HAlFE bR 1 ik 20
Z(P<0.01)K¥F,
2.3 MEREIRSE B KT

XF 15 19 Z A6 B2 R BT 1 SR AR AT Pear-
son fHICHMHT (R 4) | 5 REW K VR BIEIEE S A%
FAE S (ARG R B A, BRGNS . #Rim S
Mg FEFP I NEEBICR AR 3 IR A G, S K R
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Table 2 Descriptive statistics including mean values , minimum , maximum and significance of differences between germplasm
studied
12 I bk bk TRE
P= PR e R 5E /DB VB EITR MER T 2R rEERK
ok b ) T wEw o FE O 1000-
No. PH LFL  WFL SN PL FN LFI SD TN
LPL WPL FMY DMY KW
Ty 136.63 34.93 10.24 41 12.31 11.39 36.76 40.48 10.55 17.87 4.93 107.17 677 64.88 14.71
Means +8.03 +£1.88 +0.8 +1.88 +0.89 +0.72 +1.65 +1.83 +0.85 +£0.96 +0.23 +9.72 £143.7 =14.4 =+1.09
K AH Max. 158.0 51.4 16.2 53.1 16.4 13.4 44.4 48.6 14.2 22.4 6.00 127.2 1088 97.0 17.13
#z/IME Min. 103.0 20.0 5.4 28.0 8.8 9.6 29.0 29.6 9.2 13.7 3.00 84.0 519 48.2 12.5
BERREC V. 10.89 26.78 25.22 15.93 20.83 10.74 10.28 0.15.15 16.81 19.65 19.35 12.25 39.15 36.59 12.67

PH . Plant height, LFL: Length of flag leaf, WFL; Width of flag leaf, LPL; Length of penultimate leaf, WPL: Width of penultimate leaf, LFI: Length of first
internode, SD : Stem diameter, TN ; Tiller number, PL; Panicle length,SL: Length of spikelets, SN: Number of spikelets, FN : Number of florets per spikelet,
DMY : Fresh matter yield, DMY ; Dry matter yield,1000-KW :1000-kernel weight. The same as below

R3 FRZHBZEMHEERHBERRFTESHT
Table 3 One-way analysis of variance for 15 phenotypic
traits of differences between studied L. multiflo-

rum accessions

)75 Mean squares

Characters Tl 3 I Tl Py
Between accessions Within accessions
P PH 817.14** 82.39
JEEr LFL 447,50 ** 3.52
JHE- 58 WEL 32.29** 0. 69
18] — 4 LPL 207.97 ** 4.06
8] =58 WPL 30.85 " 0.91
/NEK SL 518" 0. 64
/NEEAI SN 63.69 " 2.77
17K PL 183.30 ** 3. 64
/NAEEL FN 10. 04 ** 1.53
& LFL 60.92"* 0.98
Ey i) 4.56"" 0.06
SYHERCTN 559.90 ** 81. 81
PARREEE FMY 119367. 86 * 58802. 50
bk TE DMY 822. 34 ns. 503. 35
T4 FE 1000-KW 12.28 " 1.42

ns. ;BN LE ;" 2ERIK 5% WEKE; T ERIK 1% BEKE,
T
ns. ;Not significant, * ; Significant at 0. 05 probability level, ** : Signifi-

cant at 0. 01 probability level. The same as blow

TR K S RS 8 S
i TR TR TR S e B IE G, 52

FH S S 3 B OG5 8 i 9E 5 A6 K BERIUR
W IEAISE, 5250 20 3 TR oG ANV K 525
R | PR R A SRR R SR A IR ARG, 5 A BEAK
S 2 U OC  /NEEEC S T RS o BE R 2
e 5 25 IE A O, 25 M 5 3 M OGP R 5 /ME
B o BRI W3 ARG S — R S 2 R A
F G  ZRHL S AR R R IR AT OG5 BEAK
(r=-0.60,P<0.01) 2 BERNHC, 5T HE
S E TG, B R bR ZEFEHL, Bt
Yo MK 22 6 BB 27 RO AR AR P K R ZIRER
SMARE Sk R SR K SE B K BE
il 3 SUITE Y P RIS U ST -8 iR
FI) 3 35 IEAH M
2.4 ERHSHH

TE 15 G APRE 1S A HRAE AR DURRIEE KT
ORI E B4, WIRT 5 A4S 385 Bt 51k ik
84.50% ,ARFEIX 5 4~ AL 2 DL e JE B Y
KEBAMEE . Hob 851 E ARy 4. 61, 5T
Bk R 30. 76 % BT EE R K, RLT 274
M R AR KN AR ERAE 5 5 2 F LA S AE(E R
2.95, TRk 19. 67% , T K 5 A8 — K T8 X
HAE B, R T REBR M 1 R /NRRAE 5 265 3 2%
SIFEIEAE R 2. 45, BTHR A 16. 34% , A AL 7 K I
ANAEBCHE R AT [h] S v 28 A2 R, R R T A AR AR )T
L B2 /INAE P 235 KRB R AIE 5 585 4 3 AT R AEAE
9151, TR 10. 09% , T ki 8 & ok, Hok b4k
JP R /BRI, BT AR R b T ) S A P
RBJIMRRAE 5 5 L R AFAE 1,15, STk %
7. 64 % , 6 T F 0 AR AR, BT A R Y
FERCERHE
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Table 4 Bivariate correlations among 15 traits of L. multiflorum germplasm

Bk BeRE D Pk onmm wrk ek ek osm o oamw 0 TR
PH LFL WFL e SL SN PL FN LFI S N ST
LPL WPL FMY DMY

e PH 1.00

J#EH LFL -0.30"* 1.00

TR} 5E WFL 0.33"* 0.16 1.00

{8 I LPL -0.20  0.88** 0.31** 1.00

18] 158 WPL 0.20  0.28" 0.65"" 0.55** 1.00

/MK SL 0.16  0.10 0.23*  0.16 0. 02 1.00

/N SN 0.42** 0.07 -0.16 -0.03 -0.18 -0.08  1.00

HFK PL 0.41°% 0.52** 0.50** 0.54** 0.44"* 0.14  0.15 1.00

JNEEL FN 0.21  0.24  0.19 0.21 012 0.02 018 029" 1.00

Tl LI 0.07  0.40"* -0.32""  0.30** -0.08 0.0  0.59** 0.13 -0.06  1.00

241 SD 0.10 -0.37"" -0.04  -0.35"% -0.32"* 0.54"*-0.23" -0.13 -0.18 -0.35"" 1.00

SYEERL TN 0.12 022 021 0.19  0.37*F -0.37°* 0.26° 0.25* 0.18  0.21 -0.60*" 1.00

PPREEE FMY -0.09  0.02  0.03 0.13 0.02 0.43**-0.17  -0.21 -0.08  0.01 0.21 0.14  1.00

HgkT T DMY -0.01 -0.01 -0.01 0.08 -0.06 0.48**-0.10 -0.17 -0.03  0.00  0.23* 0.14 0.97** 1.00

TRiE 1000-KW  -0.19 0.29" -0.09 0.29* -0.04 -0.05 0.22 0.17 0.19 0.10 -0.25* 0.08 0.03 0.12

x5 ZUHEEZEMEME 1S MERE S M ERBHFERE FEERTRRAMKE
Table 5 Eigenvectors, eigenvalues,and percent variance explained by the first five principal components( PCs) for 15 differ-

ent traits in 15 L. multiflorum accessions

PEAR FRAET & Eigenvectors B
Characters Comp. 1 Comp. 2 Comp. 3 Comp. 4 Comp. 5 Communalities
¥R PH 0.6125 -0.7073 0. 3093 0.2529 0. 1001 0. 8394
JiEMK LFL 0. 4871 0. 7352 -0.2070 0.2139 0. 1668 0. 8942
HEM5E WEFL 0.3169 0.5413 0. 2868 -0. 0081 -0.0078 0.7778
8 =K LPL 0. 4439 0. 8457 -0. 0208 0. 0734 0. 1434 0. 9385
18] M98 WPL 0.4977 0. 7683 0. 1511 -0.3967 0. 0934 0. 8531
/MK SL -0.3579 0.3324 0.2733 0.4152 0. 2670 0. 8331
/NEEET SN 0. 4349 -0.4383 -0. 5496 0.3078 0. 0734 0.7834
17K PL 0. 3598 0. 2069 0. 5657 0. 4537 0.2027 0. 8589
/NIEER FN 0. 4559 0.0376 0.6131 0. 4438 -0.5637 0.7368
WA LFT 0.3216 0.0273 -0. 6926 0. 0907 0. 2620 0.9079
25H1SD -0. 5439 -0. 1642 0.3137 0. 4046 0.1412 0. 8624
SYBERC TN 0.2215 -0.0142 -0.0945 -0.3890 -0.0741 0. 8408
HARREEE FMY -0. 4504 0.5268 -0.0928 -0.2117 0.5185 0. 8944
HRETE DMY -0. 4994 0. 4549 -0.1517 0.0129 0. 5472 0. 8909
TR E 1000-KW 0.2385 0.3767 -0.4195 0. 6313 -0.5295 0. 7649
FEAF{E Eigenvalue 4.61 2.95 2.45 1.51 1.15

GT#kHR (% ) PCT. of variance 30.76 19. 67 16. 34 10. 09 7.64

2358k % (% ) CUM. PCT. 30. 76 50. 43 66.77 76. 86 84. 50
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2.5 RENN 46. 67% . %ISR F B SRR R B P AR A

XT 15 9 Z2 A PR FER BB 15 MBS TR
FEFRIEAT T UPGMA 285341, KRBT DL AL 3 Fof
Bk EH o 3 REE(E 1), BRERAE R cophenet-
ic coefficient) A7 0. 957 | Ui IH SRR 45 A Ryl 5 [A]
B, X% 3 AR AT R R E T 20 (£ 6) , KB
KRB 3 M RAMAAEREES, B 1RE
&2 Uy BERE, 20 B PI619471 (L13) il PI619468
(L14) /5 13.33% , HAEZIRE 5 0] LU 90 0 A R 3
/N ZEFPRDH: 0k B4, o3 BERUD  /INERECRT N
RS (HEARE - EaE TR E, 5 02
1% 6 1 A1 RE, 43 5 A P1449302 (14 ) | P1283610
(L6) . PI189152 ( L11) , PI241586 ( L7 ) . P1189389
(19) PI272118(1L12) , 5 40% , HAR S vl 48 Akl
L7 =1 N L N B YA - (A BA N R /NS D R
G, BIMZEEE 7 AR, 4351 P1202509 (12) |
PI271119 ( L5) . PI600794 ( L8 ) . PI600748 ( L3 ) .
PI286467 (1.10) PI250023 (L15) .PI600782(L1) , {5

xo6 SABZEINXAZRBEMEKTEHENTEST

T, 25T HAR 2 7 Bl /BB INE K, 7
B LU TR AR

r T T T T 1
500 450 400 350 300 250 200 150 100 50 O
Euclidean distance R FGHAES

B1 ETREMKNSEZZEFMRORESN
Fig.1 UPGMA dendrogram of the 15 L. multiflorum

accessions based on phenotypic data

Table 6 Multiple comparison of means of the selected traits for three major clusters of L. multiflorum accessions

LEZON 24 Groups F i EZRAY
Traits I | m F value P
PR PH 116. 90Cc 140. 43 Aa 139. 00Bb 13.73

K LFL 28.75Cc 30.27Bb 36.98Aa 5.61

T 5E WEL 9. 10Aa 11.00Aa 8.91Aa 2.67 ns
K LPL 42. 66Bb 40. 46Cc 43.99Aa 6.42

18] M- 98 WPL 11. 50 Aa 13.03Aa 10.91Aa 2.18 ns.
/N SLL 12. 08 Aa 11. 49Aa 11. 11 Aa 2.72 ns.
/NERI SN 33.10Cc 36.97Bb 37.63Aa 6. 49

TEP K PL 33.18Cc 39.27Bb 43.61Aa 17.74

INAEEL FN 9.70Cc 9. 83Bb 11. 40Aa 9.34

i A LRI 16. 49Aa 17. 74 Aa 18.37Aa 1.16 ns.
25H1SD 5.50Aa 5.08Aa 4.75Aa 2.75 ns.
SrBERCTN 96.90Aa 107.20Aa 110. 03Bb 4.23 *
Rk T FMY 803.77Aa 670. 83Bb 580. 57Cc 9.92

HRRTE DMY 67. 88Aa 64. 17Bb 57.74Cc 5.12

T-KiE 1000-KW 15.47Aa 13. 88Cc 15.21Bb 5.67

2.6 ETREIBEMNFMHRESIEN

240 DA B R T 1 15 S PEIR 4 SR R e R
L3 7,P1619468 ( L14) B 25 A PR R & ok B0E %
1,000,597, FERIC M 5K AR R
PR R AR AR T B TR NI 12K,

PI283610( L6 ) M 25 & 5 Ja pRE(E A 0. 594, HESS
2, FEERIUMME AR, A BEW £ M B R SRR
FOEE T RESHEE 2 25, PI271119(15) 1Y

ZEASRTE R EUE R 0. 503, HESE 3, R AT
MRcE MR SE R, TR ERESES, HE T8
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HAHTROES 3 25, T PI600748 (13) (45455 )@ bR
BUE M 0. 249, HEAE 4, FERICN M F R/ 5
BEROR DR R ARG AR . N RS R mT LA

AL BRI B 45 R HBER 2 bR 47 iR
oy, I PR ] RE 2 & 25 A PR B A b R
BEIR

x7 SHEZEHMRHH 15 SWNIERHOREZHE

Table 7 The subordinate function analysis of 15 traits in 15 L. multiflorum germplasm accessions

H4#L Materials R1 R2 R3 R4 RS R6 R7 RS R9 RI0O RIl RI2 RI3 RI4 RI5 SI
PI600782(L1) 0.44 0.85 0.30 0.89 0.95 0.00 0.66 0.94 0.28 0.78 0.00 1.00 0.00 0.00 0.84 0.455
PI202509(12) 0.75 0.67 0.67 0.63 0.74 0.53 0.51 0.76 0.64 0.79 0.33 0.84 0.14 0.12 0.18 0.499
PI600748 (13) 0.79 0.03 0.28 0.00 0.05 0.21 0.64 0.31 0.48 0.11 1.00 0.27 0.08 0.09 0.19 0.249
PI449302(14) 0.38 0.41 0.67 0.36 0.74 0.29 0.26 0.20 0.00 0.15 0.33 0.81 0.27 0.27 0.28 0.361
PI271119(15) 0.71 0.61 0.30 0.55 0.37 0.61 0.55 0.83 0.24 0.96 0.67 0.4l 0.16 0.39 1.00 0.503
PI283610(16) 0.53 1.00 0.63 1.00 0.76 0.44 0.69 0.72 0.44 0.8 0.67 0.63 0.31 0.21 0.48 0.59%
PI241586(L7) 1.O0 0.13 1.00 0.46 1.00 0.87 0.38 1.00 0.08 0.00 1.00 0.44 0.26 0.31 0.15 0.498
PI600794 (1L8) 0.59 0.54 0.33 0.48 0.11 0.37 0.51 0.79 0.00 0.96 0.67 0.53 0.18 0.13 0.14 0.383
PI189389(19) 0.68 0.50 0.35 0.43 0.00 0.48 1.00 0.42 0.12 1.00 0.33 0.55 0.24 0.43 0.69 0.435
PI286467(L10)  0.70 0.54 0.57 0.64 0.50 0.40 0.45 0.69 1.00 0.10 0.33 0.55 0.10 0.28 0.80 0.454
PI189152(L11)  0.64 0.15 0.00 0.22 0.21 0.74 0.56 0.07 0.04 0.73 1.00 0.31 0.31 0.45 0.00 0.344
P272118(L12)  0.85 0.34 0.46 0.50 0.63 0.19 0.22 0.64 0.08 0.03 0.67 0.48 0.21 0.29 0.20 0.367
PI619471(L13)  0.51 0.00 0.30 0.35 0.39 0.32 0.53 0.00 0.08 0.48 0.67 0.60 0.81 0.80 0.76 0.468
PI619468(L14)  0.00 0.81 0.39 0.82 0.32 1.00 0.00 0.37 0.12 0.16 1.00 0.00 1.00 1.00 0.53 0.597
PI250023(L15)  0.60 0.54 0.48 0.43 0.16 0.69 0.61 0.8 0.44 0.04 1.00 0.63 0.10 0.36 0.95 0.458

R1 ~ R15 Zp Al Aetims T IR BT 8] i< (81 0 5 35— S ZEHL 20 BERL JEFP I VIS N B /RS LR T SRR T
AP TR AR Jm R A, S1 AR 48 5 1R R eR B 11

R1-R15 represent respectively the subordinative function value of plant height ,length of flag leaf ,width of flag leaf ,length of penultimate leaf ,width of

penultimate leaf ,length of first internode ,stem diameter, tiller number , panicle length ,length of spikelets ,number of spikelets ,number of florets per

spikelet ,fresh matter yield ,dry matter yield ,1000-kernel weight ;S1 represents the mean subordinative function value of every trait

3 it

AR U U2 3 ) R A ) Y o i
it [ Ip A a8t A% | AR R B S5 A0F 5 1 At B R
AR RWIPEIR 15 1y 2 10 2B A7 BRI 0 48 K 240
PEARFE bR AEAS [R) 4} ] 28 30 8 3 22 5 (P < 0.05) 5
B AERFEAR AL S REGEF S 10.28% ~39.15% ,
SEYIMEN 19. 49% |, FRpREF EE AT A AR R R AR
15, 2 B LRI 5 1) 7 i AR SRR A R TR T
FERP BRI L . Pearson AHICAMHT 2 B | AW i & A+
FHEE R (r=0.96,P <0.01) , Hk A K
A MK (r=0.88,P <0.01) , 20 A1 4> BESCHH
Kotk (r= -0.60,P <0.05), —BIA N, bk,
HE B, B K B8, o3 BERCE MR 7 B
TR (AT 5% 3% A BRLpR i T o 5 i s R AU Mk 22
B S5 AR 2 B AR DG, WA S5 /N A 25 A 1k 3]

B IEA N, T RE R A R A X D | Bl 7
A PRBLS R AIPEIR B B R OE R, I AE A B
224 PAGE VLR T R e ol AR P T BT LR A AT
PERFEPR AT 2, LA /0T o] LK X 15 A
REEB A 5 A FE A, X 5 A F W53 5 R e T
ZAE B B R R R RRIE i RN RRAE AR )F
SEF YRR P 0 S A AR ) 9 RRAE L B R
HRIE, R T X 15 G T 84.50% 15 &
RN RE TSR RN EERE, BE
OINTRE 15 A A0 22 BRI 2 3 A, &4
Z IR EARTE AR 22 S B B PR 9 SR s eR (i
AT ARSI — BB H N H LA R E
PR SRR 22 (R sT, DHIE, 7 SR AT RS 25 5 AN
B R S SR B 22 B 43 BT 7 s 4 BB R IE 45 2R 1 1
ﬁ%‘ri[l&zoj .

ARHFFE LA 15 0 [ SN2 A BA A B b ) A 2
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