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Abstract: [ Objective ]Nestled in the towering highlands of the Qinghai-Tibet Plateau,
Tibet is a region blessed with an extraordinary blend of geographical and climatic
conditions that have nurtured an exceptional diversity of pear varieties. These
varieties, renowned for their unique flavors, textures, and adaptability to harsh
environments, hold immense potential to contribute significantly to the local
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agricultural economy and enhance the overall well-being of the region. However,
despite their inherent advantages, the pear industry in Tibet faces several formidable
challenges that threaten to hinder its growth and development. Chief among these
challenges is the dearth of variety diversity within the local pear cultivation portfolio.
The limited number of pear varieties grown in Tibet restricts the range of products
available to consumers, limiting the market appeal and competitiveness of the fruit
industry. Additionally, suboptimal production management practices, such as
inadequate irrigation, fertilization, and pest management, further constrain the yield
and quality of pears produced in the region. In light of these challenges, the
overarching goal of this study is to introduce high-quality pear varieties from
mainland China into Tibet. By diversifying the local pear cultivation portfolio with
varieties that are well-suited to the unique conditions of Tibet, we aim to enhance the
competitiveness of the fruit industry and lay the theoretical groundwork for fostering
the sustainable growth and development of Tibet's characteristic fruit industry.

[ Method] To achieve this objective, a rigorous selection process was undertaken to
identify suitable pear varieties from mainland China for introduction into Tibet. Nine
diverse pear varieties, each with its unique characteristics and growth requirements,
were carefully chosen as the experimental materials for this study. These varieties
were then cultivated in Nyingchi, a region renowned for its favorable climatic
conditions that are ideal for pear cultivation. Upon reaching maturity, a
comprehensive evaluation was conducted on the cultivated pear varieties to assess
their fruit quality traits. Twelve crucial fruit quality indicators were selected for
evaluation, including fruit shape, weight, firmness, titratable acid content, solid-acid
ratio, stone cell content, and nutritional components such as soluble solids and
vitamin C. These indicators were chosen based on their importance in determining the
overall quality and market appeal of pears. To facilitate an in-depth analysis of the
data collected, a comprehensive quality evaluation model was developed. This model
incorporated techniques such as factor analysis, principal component analysis, linear
regression analysis, and similarity analysis to extract meaningful insights from the
vast amount of data. Factor analysis was used to identify the underlying factors that
drive variations in fruit quality traits among the different pear varieties. By
decomposing the total variance in fruit quality traits into a set of independent factors,
factor analysis revealed the key factors that contribute to the overall quality of pears.
Principal component analysis was then applied to reduce the dimensionality of the
data while retaining most of the variation in fruit quality traits. By transforming the
original variables into a new set of uncorrelated variables called principal components,
principal component analysis facilitated a more efficient analysis of the data. Linear
regression analysis was used to examine the relationships between fruit quality traits
and potential explanatory variables such as variety, cultivation conditions, and harvest
time. This analysis provided insights into the factors that influence fruit quality and
identified opportunities for improvement in production management practices. Finally,
similarity analysis was employed to assess the similarity and dissimilarity among the



different pear varieties based on their fruit quality traits. By comparing the profiles of
fruit quality traits among varieties, similarity analysis revealed patterns and clusters
that facilitated the classification and ranking of pear varieties. The comprehensive
quality evaluation model served as a robust framework for categorizing and ranking
the pear varieties based on their overall quality scores. By integrating the insights
from factor analysis, principal component analysis, linear regression analysis, and
similarity analysis, the model provided a holistic understanding of the strengths and
weaknesses of each variety, enabling informed decision-making in variety selection
and cultivation strategies. [ Result] The cultivation of nine diverse pear varieties in
Nyingchi yielded results that offered valuable insights into the fruit quality traits of
these varieties. A detailed analysis of the results revealed substantial variations in fruit
quality traits among the different varieties. Firstly, the coefficient of variation (CV)
for the fruit shape index was conspicuously high, indicating a broad spectrum of fruit
shapes among the pear varieties. This diversity in shape not only adds visual appeal to
the fruits but also reflects unique growth patterns and physiological characteristics
that contribute to their overall quality. The variety of fruit shapes observed in this
study highlights the potential for diversifying the local pear cultivation portfolio with
varieties that offer a wider range of products to consumers. In contrast to the fruit
shape index, the CVs for single fruit weight, fruit firmness, titratable acid content,
solid-acid ratio, and stone cell content exhibited moderate variations. These moderate
variations suggest that while there are differences in these attributes among the
different pear varieties, they are generally within a similar range. This consistency in
these fruit quality traits indicates that the pear varieties evaluated in this study possess
comparable levels of maturity and ripeness, enabling a more meaningful comparison
of their overall quality. On the other hand, the CVs for fruit dimensions (both
transverse and longitudinal diameters), core dimensions, soluble solids, and vitamin C
content were relatively low. This low variability in these parameters suggests a certain
level of uniformity across the different pear varieties in terms of size, core size,
sweetness, and nutritional value. While this consistency may limit the range of
products available to consumers, it also indicates a high level of maturity and ripeness
among the pear varieties evaluated in this study. Factor analysis revealed four primary
factors that collectively explained 89.120% of the total variance in fruit quality traits
among the pear varieties. Each factor represented distinct characteristics that
contribute to the overall quality of pears, including size, firmness, shape, and
nutritional value. The identification of these underlying factors provides insights into
the key attributes that drive variations in fruit quality among the different pear
varieties and enables targeted improvements in production management practices to
enhance fruit quality. Statistical analysis demonstrated significant differences among
the pear varieties evaluated in this study (R = 0.768, P = 0.001). In particular, Xinli
No.7 and Wanqiu Huang exhibited the most notable disparities in terms of their fruit
quality traits. This finding highlights the importance of variety selection in
determining the overall quality and market appeal of pears produced in Tibet. Based



on the comprehensive quality evaluation model developed in this study, the nine pear
varieties were ranked in terms of their overall quality scores. Yuanhuang emerged as
the top performer, followed by Huashan and Cuiguan in descending order. This
ranking provides valuable insights into the relative strengths and weaknesses of each
variety and enables informed decision-making in variety selection and cultivation
strategies. In addition to the overall quality scores, the comprehensive quality
evaluation model also revealed patterns and clusters among the different pear varieties
based on their fruit quality traits. Weight and transverse diameter emerged as crucial
factors for variety classification based on a multidimensional trait analysis. These
factors are important indicators of fruit size and shape, which are crucial determinants
of market appeal and consumer preferences. [ Conclusion] The findings of this study
have profound implications for the pear industry in Tibet and offer valuable insights
into the potential for introducing high-quality pear varieties from mainland China to
enhance the competitiveness of the local fruit industry. Firstly, the introduction of
diverse pear varieties from mainland China can enrich the local pear cultivation
portfolio and expand the range of products available to consumers. The variety of fruit
shapes, sizes, and flavors offered by these varieties has the potential to attract a wider
range of customers and enhance the market appeal of pears produced in Tibet.
Secondly, the comprehensive quality evaluation model developed in this study
provides a robust tool for assessing and ranking pear varieties based on their overall
quality scores. By integrating advanced analytical techniques such as factor analysis,
principal component analysis, linear regression analysis, and similarity analysis, the
model enables a holistic understanding of the strengths and weaknesses of each
variety. This information is crucial for making informed decisions in variety selection
and cultivation strategies to optimize fruit quality and yield. Furthermore, the
identification of key factors that drive variations in fruit quality traits among the
different pear varieties offers insights into potential areas for improvement in
production management practices. By targeting these factors through improvements in
irrigation, fertilization, pest management, and other agricultural practices, farmers in
Tibet can enhance the yield and quality of pears produced in the region. Finally, this
research lays the theoretical foundation for fostering the sustainable development of
Tibet's unique fruit industry and enhancing its market competitiveness in the global
market. By introducing high-quality pear varieties and optimizing production
management practices, Tibet can position itself as a leading producer of high-quality
fruits that meet the demands of discerning consumers worldwide. This not only
contributes to the economic growth and development of the region but also enhances
the overall well-being of its residents through improved access to nutritious and
delicious fruits.
Keywords: Pear, Nyingchi, Fruit quality, Correlation analysis, Factor analysis,
Principal component analysis, Similarity analysis
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Table 1 Fruit quality of 9 pear cultivars
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Fruit quality Zhongli No. # & Cuiyu Standard Variation
Chuxialiit  Yuanhuang Cuiguan Hongtaiyang Huashan Xinli No. 7 Wanqiuhuang  Average

indicators 1 deviation coefficient/%

LR 141.76£23. 232.65+42.72154.13+28.5 140.20+25.2 128.00+24.04 192.52+51126.26+23.291.28+7.21 90.83+19.17 144.18 4543 31.51

Single fruit 31 0 2 .90 9

mass/g

PN T 65.16+3.68 77.65+4.21 67.3344.33 63.64+4.23 61.69+4.17  74.70+6.3 64.80+4.07 55.78+2.64 57.78+4.95 65.40 7.15 10.93

Fruit 1

diameter/mm

Rt 57.2842.57 61.5444.33 54.21+4.03 57.26+4.17 61.56+5.12  59.57+6.1 51.0143.38 53.74+1.10 45.67+3.40 55.76  5.21 9.34
Fruit longitudinal 2

diameter/mm

ESiZ 0.88+0.28 0.79+0.03  0.81+0.03  0.88+0.60 1.02+0.04 0.80+£0.60 0.79£0.04  0.97+0.04  0.79+0.04 0.86 0.82 95.35



Fruit shape index

RO 24.81+2.55 27.75+2.73
Core transverse

diameter/mm

ROt 0.38+0.03  0.36+0.04
Fruit-to-heart ratio

FIRE 10.24+1.02 13.25£1.16

Fruit firmness/

(kg-cm2)

w CATE LR TA4%)9.1940.56  12.09+1.21
Soluble solid

content/%

w CH ¥ & B2 ) 0.28+0.06 0.48+0.05
Titratable acid

content/%

[ 2 LL 33.06+7.58 25.45+3.51
Solid-acid ratio

w (44 & C) 30.04+3.93 25.57£2.73
Vitamin C content/

(mg-kg™)

41 M f #0.48+0.9  0.19£0.10
Amount of stone

cells/%

24.46+2.84

0.36+0.03

10.41£1.07

11.0340.85

0.32+0.07

35.89+8.36

25.134+2.77

0.40+0.09

21.36+1.95

0.34+0.03

9.27+0.86

10.1840.97

0.29+0.05

36.34+7.20

28.16+3.5 27.29+2.90

0.38+0.04 0.42+0.04

11.98+1.7 8.43+0.97

12.20+0.9 12.40+0.88

0.29+£0.09 0.22+0.11

27.4243.14

3
0.45+0.05
14.71£2.02

2
12.50+0.86

7
0.33+0.15
39.37+18.06

22.56+3.78 23.99+7.45

0.47+0.12

0.81+0.27

20

26.07£1.32 23.07+2.83

0.43+0.14  0.40+0.05

7.35+£0.82  20.31+£3.57

10.17+0.54 11.91£1.01

0.15+£0.20  0.29+0.08

45.82+14. 66.57+30.11 66.22+7.97 45.24+16.12

33.33+4.5 23.51+4.75 25.54+3.71 31.32+4.97

3

0.32+0.16 0.37+£0.20  0.10+0.10  0.84+0.84

25.60 2.34
0.39 0.04
11.77  3.95
1130 1.20
0.30 0.09

9.14

10.26

33.56

10.62

30.00

43.78 14.22 32.48

26.81 0.04

0.44 0.25

14.18

56.82
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Table 2 Correlation analysis of fruit quality indexes of 9 pear cultivars
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Fruit  quality _, K Fruit Fruit  Core Fruit-to-he _ [ Solid-acid _. .
A Single Fruit . . Fruit Soluble solid Titratable . Vitamin ~ CAmount of
indicators . . longitudinal ~ shape transverse  artratio . ratio
fruit mass diameter . . . firmness content acid content content stone cells
diameter index  diameter
AL 1
Single fruit
mass

P o 0.985%* |
Fruit diameter
iz 0.753*  0.713* 1



Fruit
longitudinal
diameter

R

-0.444 -0.517 0.229 1

Fruit shape

index

P VY L
Core
transverse
diameter

bl

0.268 0.177 0.349 0215 1

-0.662* -0.735* -0.374 0.592*% 0.534 1

Fruit-to-heart

ratio

LSRR

-0.047  0.012 -0.211 -0.288 -0.127 -0.112 1

Fruit firmness
AlyEPEE Y 0.258 0.239 0.114 -0.188 0.439 0.090 0.469 1
Soluble  solid

content

T E R A R 0.808%*  0.762%*  0.535 -0.401 0.258 -0.494  0.350 0.328 1
Titratable acid

content

[ /% Eb -0.694*  —0.698* -0.516 0.368  0.131 0.722*  -0.364  —0.031 —0.844%% 1

Solid-acid

ratio

HerEE C AHE0.112 0.263 -0.115 -0.515 -0.381 -0.470  0.432 -0.089 -0.036 -0.171 1

Vitamin C

content

A SE 0438 0398 -0.267 0.180  -0.295 0.101 0.722%*  0.231 -0.096 -0.163  0.173 1
Amount of

stone cells

e RRIRTE 0.01 AP EREEME; #RIRTE 0.05 KRR EM,
Note: “**” means significant correlation at 0.01 level; “*” means significant correlation at 0.05 level.
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Table 3 Common factor analysis of fruit quality indexes of 9 pear cultivars
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S T AR ¥ Common factor

Fruit quality indicators fi f f3 fy
L & Single fruit mass/g 0913 0.275 0.228 0.191
WRSHER Fruit diameter/mm 0.849 0.287 0.274 0.326
529042 Fruit longitudinal diameter/mm 0.737 0.203 0.243 -0.525
I8 EL Fruit shape index -0.245 -0.094 -0.044 -0.924
FL0 R Core transverse diameter/mm -0.177 -0.261 -0.920 0.026
H0 L Fruit-to-heart ratio 0.654 0.199 -0.610 0.336
B Fruit firmness/ (kg-cm2) 0.115 -0.900 0.134 0.328
w CAIEPEE ) Soluble solid content/% 0.119 -0.328 0.796 0.244
w (A[EER) Titratable acid content/% -0.903 0.285 -0.106 -0.109
[# & kb Solid-acid ratio -0.864 0.340 0.324 0.047
w (#4423 C) Vitamin C content/ (mg-100 g1) 0.009 -0.204 0.059 0.610
F A % Amount of stone cells/% 0.133 0.934 0.065 0.063
HFAEAR Characteristic root 4.469 2.479 2.131 1.615
Tk Contribution rate/% 37.240 20.658 17.760 13.462
FIt77 Z kAR 37.240  57.898 75.658 89.120

Cumulative variance contribution rate/%

T, SRmME 1 FoR. HEASREHR R B4 0.768, p EN 0.001, X%
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Fig. 1 Similarity analysis of nine pear varieties
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Fig. 2 Principal component analysis of nine pear varieties
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TR BN, ERTE MR, R b AT SR O B T2 5 R 4 SR s e o 2
=, H RITME N 0.220 9 A1 0.220 8, X B R X ANRHIE S H REH8 MR T 22% 1) 5t Fh
R (B3). Mtz ~, FE. MR, iiciRSEMMErgmioh, AREs—
EMIERE ST, H R J51H 4514 0.061 4. 0.042 4. 0.039 7 1 0.039 7. AJiEMEEEY) & B, 8
fE. ROfiR. gAFR CREMAHRE &R RK, H R FHEBKT 0.0350.
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Fig. 3 Effects of nine pear varieties on species
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1 5582 AR THFAES 2, 81 AR TS 3 AR THFBES 6, 80 RS fF fif
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AT PR E KRS R R EOE . SR, HES 3 AT HEFE O 9, WA A ARG
REARAN RV I [T 2 TR G St BT AR AR L7 o 2R R IUER | AR FHEESE 4 67, 28 3 AT
HEPAESE 7, 565 2 AR THIEE 4 AR FIHESE 9 A, BHILEE 1 AR TEE W 6 Difeirk
P, ST, T 6 WHRARRIEE . LRSS 3 AR TR 72 60558 1, RUIHR
ORI L PRI R, 25 4 AR THPAES 5, RS 2 TdstrttBua . 24
M, &1 ARG 2 AETHF RN 8, HALE I 8 TR AR B 2 . AR TSR 1
AHRTFHITES 9 b, 52 AWTFHIFERE 7, 5 4 AWTHITES 6, YRS IR L
AR TRAR L2 . AR, 3 3 AT RIHEF VAR 3, SROBARA VAR BBV S B . 25
EAERERY], 9 MR PR PR IR L, HUGRHRIERTE, MRPGTRIRZE, 5%
Ty SE s AR K IR AR LI o
RAINMHEAMRERRNEMARFBIMEEED
Table 4 Common factor scores and comprehensive scores of fruit quality of 9 pear

cultivars

P ARF 1 HF ARTF 2 H SN BT 3 AHTF 4 goa B oo 1

Common 7 Common 7 Common 7 Common 7 Comprehensive 7
Cultivar name

factor 1 Sort | factor 2 Sort | factor 3 Sort | factor 4 Sort | score Sort
¥ OH & 0488 7 0.294 4 -0.077 8 0.239 3 0.293 5
Chuxialii
[ #1137 2 1.202 1 0.409 2 -0.062 8 0.826 1
Yuanhuang
R 15 0570 6 0.368 3 0.242 6 -0.059 7 0.363 4
Zhongli No. 1
itk Cuiguan 0.895 3 0.473 2 0.305 4 0.082 4 0.557 3
4. K 0176 8 -0.220 8 0.579 1 0.080 5 0.150 8
Hongtaiyang
4111 Huashan 1.508 1 0.264 5 0.300 5 0.380 1 0.808 2
%K Cuiyu 0.684 4 -0.528 9 0.186 7 -0.213 9 0.168 7
FAALS Xinli - 0.575 5 -0.183 6 -0.141 9 0.281 2 0.212 6
No. 7
M K B -0.656 9 -0.188 7 0.324 3 -0.047 6 -0.260 9
Wangiuhuang

MR (LA 5E BT R S AR AR ) UOrP RS PR AR AE, REBCE PN 0 AL ER
SV AR ZRE VP, Hod, DA 10 2818, AMIERE TR R R 3 70, R
250, P 350, JGIEE 2 70 WIRERG VP R ABAUR AR 3 70, 12 70, XUk
475, BN 9r. 75 (UM BRI IR LT EA AR AE) b BRTE X & B R AR HEAT
(% 5), HEMELREREMT 9N, KR 5 R R FTE 5TRK B4 4T AT 75
R F A S5 REAT 10 0 BEATH S . 45 RWK 6 Fos, BWINKE LG IEr TS5
Him ERHE A B PR 1 5. el B, YIRS BiRES. 2R ZRFIAAK
o

x5 RERRIARENSE

Table 5 Sensory descriptors and their corresponding scores

EZH% o Ll KA R i R &

J=
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Score reference Color Finish Fleshy Pulp type Juice Flavor Aroma
texture
i (WA, TEElJLFTEH#) Sour
1~2 (Strong sour taste, no or almost no
e oA b
sweetness)
Extremely AR Extremely Extremely
R AR, JEsULF LR
poor Rough rough little
3 Slightly sour (Slightly sour, no or almost
Fsk LT
no sweetness)
7t None
HHR (F/DBRJE) Sweet and sour (Less
4 or almost
sweet, more sour)
none
7 Poor #l Rough  Hifd. B% /b Little FEHDERE (FRHRAR ) Moderately
5 Loose , sweet and sour (Equal sweetness and
Tight sourness)
rpE i i BREH (FR/DElF 2 ) Sweet and sour (Less
6
Moderate Medium Medium sour, more sweet)
2
R GRERIR L TTE LT B ) Sweet WA
Moderate Wi, M.
7 (Slightly sweet, no or almost no Slightly
X Sandy, %
sourness) aromatic
I Good 2 Fine Crispy, Soft Plenty
it (kAT EBULTERRYD Mildly
mildly H
8 sweet (Slightly sweet, no or almost no
Aromatic
sourness)
X ez HE GHERECE, TEEU LRI W&
e T BV Soft €4
9~10 Extremely Sweet (Strongly sweet, no or almost no Strongly
Excellent Smooth and melting Plenty
fine sourness) aromatic
- . g —_ =)
R 6INMURMRIARMWEREITNFS
Table 6 Sensory evaluation of fruit quality of nine pear cultivars
WAMRE LG
R _
B SIMEESEN R W R A WS EN F i
REAT AR Kk )
IR N A Comprehensive i #1528 B ¥ W X %k F A Comprehensive Comprehensive
Cultivar Single i3
shape Color evaluation of Fleshy  Pulp juice flavor aroma  evaluation score of
name fruit Finish
appearance texture  type meat quality internal and
quality
external senses
2 % 607 8.11 8.33 8.33 7.61 8.33 8.56 8.44 8.22 6.00 6.98 7.30
Chuxialii
[5] # o 9.96 8.78 8.67 8.44 9.03 8.89 8.44 8.33 9.33 8.44 7.64 8.34
Yuanhuang
F A1 5 6.60 8.89 9.22 9.11 8.35 8.56 8.56 9.11 8.00 6.00 7.03 7.69
Zhongli  No.
1
itk Cuiguan  6.00 8.22 7.89 8.00 7.41 8.44 8.56 8.44 8.33 7.56 7.19 7.30
4. K FH 548 7.44 7.44 7.11 6.79 8.11 7.22 6.56 6.89 8.67 6.14 6.46
Hongtaiyang
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e i

Huashan
K Cuiyu
I S
Xinli No. 7
Mo K 3

Wangiuhuang

5.40 7.89 8.11 8.11 7.25 8.44 8.44 8.56 7.78 6.00 6.82 7.04
3.91 8.44 8.89 8.33 7.19 9.00 8.89 8.78 8.67 6.67 7.36 7.28
3.89 7.56 7.22 7.11 6.27 6.56 6.33 7.56 6.56 6.00 5.78 6.03

WX R 4 5% 6 A1, BE VNS E TS REA 2, WAEN A ERA
AT FEHERE VR ERE S B, (HORRER AL . AT TS VRN, R ARSI K.
iAo RN E 4%, HILREIFMERN. 58, 4R ERmb E0NRE, 5
B b I SE R R B I B o
39t it

RS R Y R T 56 4 ) R EER R, AR 1AM SURT A LE ST, A4 R
FAFE T RELKAD B Fith. KR EIIRERNR . Ho, SEBTERHIR SR/ T 5T
PR BB R, T DL R S B SRS PR RN o SR S A VA TR S 11 SRR T e 1Y)
JRARPRZ — o BERRAE AL A K a2 v 1 e BRI 0T, AR s SR S P A i TR R
IEbR. W, 4E4EER C 5 RS0 B — FAE AL R SL e e (1 AH ¢ i i FR bR 2 —, AR
SRR C TEMAEE —EMER. A4, AHRERRESTIARE, 5IH AR
FE D WL, 2 e AR SE MR B R 32—, JUHAE T A% 2 R I AR L R A
U7, AR FAEMRZ 51T 9 MR R, FELLR AR, RmE, Bk, 4R Cy
XA MAEE 12 THEARVE N A B R S iSOG  T FR bR AT L. 45 RRW, 9 MR Fl
() 12 TR S AR AR 1028 5 REOK/INAS—, HZE RO, B — e i) 2 ARk,
o, BRBBIRNERRKR, R RZEN 9535%, {EMFEE R RIE RSB K.
FYHH R RN 56.82%, TEMFER RN IICAE L. 9 ANFL SR (] O R AR 1 AR 5
REURN, BRRECN 9.14%, SAEE R HERM RSN M TESRER, BT
o N IO = i IR ST /S P 2 NG T U D = F v IO 2B b NP T
Wi PR AT S5 A VT I B0 0 L5 BR VPN 8 A (8] ) B R (5 R8I,

R SRR SR A Z , XLV i R AEOG, BE& B, SUM B OCHL. B
T M ER—F ZIRbR VPN I 2 ouge it T, ol O BARYE T il P4 3, K 4615 BUE
G5 /DB LA ST (B FRAR CEDE R ) o X883 5o BE A S &% [ 7 (045 B, JCE AR,
NI AT AL T FERREE 7, A4 SRS 0 PP B & B . SRR RSSO0 2 F 36 AR
KA KABFURGH 5 B 14 AL AT TS, HO@E s s fh AT AR 5 b 2oy
NIRRT ik, TR R R RSO, R e, WEEREL. R LRI AT e
M2 5 DA E N B AL A (R SRS b o LU It 32 B4R br . PRI BL R S i i 2 57 4
AR R R, R RO MR A LA R C AL 29 MEE,
SR AL 15 EAKH & 9 AN M AT SR A SRR, KA AN F 154y, &Ik
RERER, &S BE. ot BER. G825 1. LEM bHE 7 MEETPNE TR,
IR T M 5% P AN T RS TP TIUEL A . UERH T AR AT .

EEEARRANSHE T LIRITE, RARE R0 B ST 5R FE AR AT bRk AL AL 2,
B JEREAT AR T, I E LR E R, RIEE ST TR EH T . 4550 12 11
RS RIRbR AL 4 N FEBER T K, 31 AFT, FERB TR/ NIRRT
a R RS B2 AT, FERELT ARSI RAER T S K. 2 3 AN ART, RE R
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TREIRAGEAER C E R 54 Dol T, TR 7 RSEw & it KN ER SE
BEEEEIRAD . RIS EHRE T, R AR B, RS, A4S &,
RO, VETERTEY . RICRBMAEA R C S EIEATEN 9 DAL A R BT 3
EHRIR

i E R T (PCAD AT ANOSIM J5i%, IR ANRYT T 9 MBI AR e SCH PR 11 22
Sk K HER Al SRR o BT, B A R TR it A A it e A A 1 R Y
PR EWTREFFAERZE E R, XX TEMMPEXTAERAEENESE L. #—5H, PCA
ST, B AEE S R  EARRE T 45.8% AR A, IR T i P [ £ 22 4 7 ] 1Y) 43 AT AR
Ko GEREIR, RPN LAR L VER ERAMEWE, AL s MK s Ba
EATHIRFE X LE 5 R R 1 E A dh A e TR R, (B R ZIER B ER B,
AR S ENEA RSN N GRS A R

N T RN BRSO G AR R AR, BEAT TR SGARERW], EEAMBRREY
M AL b > RN R LR 3, L R J7E NS 0.220 X — RIS T A1 9% 2 M L AE 4
BV SR SEF RN AR A VRO A i B B AR bR o EAE R AR, RIBREEL R
PEAE FAR IR B AR BB, (B B — € 70 R /) o IR 3R 2B AE AT B it b 5 e A
Wy, NMEREHES MR, MARDOSER— IR, 54k, MR, "R &R, "
T 8 22 B 5 it S AH SR TR AR A ROV AR o AT PRI D3k S PR A ot Ao ) ) 2 e PR /), B
B TE S IR R A A QA MR 2 o RN, 1 R MR TE Y 9 e A R
At N R BT AR ST AE T, RIEAE b e B v B2 3 DA 24 5K

gi bpnid, BHERARTICH ARG R 0 IR M 7R, 100 HA B TR P
AT Bt o [ 388 A% R TR 20 P o SR 8 R TR AR R I 2L 8 o A R it Ao 50 R S ) ) 2
RMEEESE, [N, FHmiE AT AL M M, MEREHB 2 MR, mak
SRE VR BRSNS B TR BRI, (ELLE it 250 R P AT N SRV X i I
JEE S AT ALV B D A0 SR 0 A 75 5K
4 45 £

A TEXRS MR Z FINHY O FhBLBEAT il BT PPAG A IR R o B AR SR AR 9 SR B 7 2R d A
LERIr AT, BT AL 1 SRS, KR MK A AL S R A
i AR o SRS PR AR LR A B R SR
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