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Changes in Agronomic Traits and Quality Traits of Different Grain Colored
Highland Barley Varieties(lines) under Altitude Gradient
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(1.Institute of Agriculture, Tibet Academy of Agriculture and Animal Husbandry Sciences, Lhasa 850032, Chinaj
2.College of Agronomy, Northwest A & F University, Yangling 712100, China)

Abstract: In order to elucidate the response of agronomic and quality traits of different grain—colored highland barley to
different altitude gradients, provide a theoretical basis for regulating the agronomic and quality traits of highland barley by
altitudinal gradient, in this study, 80 varieties of highland barley with different grain colors were selected as materials, and a
two—factor random block design was adopted to carry out planting experiments in three different altitude gradients of
Nyingchi, Lhasa, and Xigaze, and analyze the changes of agronomic and quality traits of highland barley under different
altitude gradients. The results showed that the plant height first increased and then decreased with the elevation gradient,
while the spike length, grain number per spike, effective tillering number, and total tillering number had no significant
changes. In terms of lodging resistance, 80 highland barley varieties planted in the three different altitude gradients showed
obvious differences. In Nyingchi, 58.75% of highland barley varieties lay down; In Lhasa and Xigaze, 15% of highland barley
varieties lay down, among which ZDM5736 and Zang 0786 lay down by 1/5. Correlation analysis showed that plant height

and spike length were extremely significantly positively correlated with grain number per spike, grain number per spike was
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extremely significantly negatively correlated with 1000—grain weight, and effective tillering number was extremely significantly

positively correlated with total tillering number. Cluster analysis showed that the tested varieties could be divided into 5 types

in the three altitude gradient areas, and the second type was the lowest in height, which could be used as lodging resistant

germplasm. The protein content of 73.75% of highland barley decreased with increasing altitude gradient. The starch content
of 45% of highland barley first increased and then decreased. The vitamin E content of 46.25% of highland barley decreased;

the anthocyanin content of 81.25% of highland barley first increased and then decreased; the dietary fiber content of 40% of

highland barley increased.

Keywords: altitude; grain colored highland barley; agronomic traits; quality
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Tab.1 Highland barley varieties(lines)

b i PN A P Bifa 75 i Bt
Number Variety Seed color | Number Variety Seed color | Number Variety Seed color
1 #3000 SR} 28 i 0918 W 55 ZDM5769 T (1,
2 13-6927 SREN 29 J# 0119 ) 56 ZYM2162 T (4,
3 12-10556 SR 30 ZDM4530 W 57 #0603 e
4 RET 75 F 31 ZDM5629 Wi 58 e+ A5 L i
5 HES SR} 32 i 0338 W 59 i 0840 T (A,
6 ZDM4494 i 33 ZDM5454 W 60 WDMO03290 RN
7 ZDM5504 SREN 34 Hifd4s [REN 61 i 0438 !
8 i 1348 SR 35 #0643 W 62 P E R E 3
9 ZDM458 EREN 36 ZDM4811 i 63 ZDM5732 o
10 i 0469 SR} 37 ZDMO08790 WA 64 ik 0644 E )
11 Bl HL P AR SREN 38 #0236 W, 65 #0699 E g
12 A 135 SREN 39 ZDM4795 W 66 #0278 E )
13 T 855 M 40 7ZDM4818 WA 67 #0920 )
14 A 2000 M 41 ZDM4786 T £, 68 i 0786 E )
15 T 320 SR 42 ZDM4673 (EREN 69 ik 0674 E !
16 Bt14 SR 43 ZDM4381 W 70 i 0929 E )
17 B 22 Ff 44 ZDM5598 e 71 ok 161 E g
18 18 SR 45 #0388 o, 72 3R 5 BR E G
19 Jb#9 (SR 46 K 0994 1, 73 #0700 E )
20 WDMO03157 SR 47 ZDM5547 we 74 #0262 E )
21 JE 7T 690 Wi 48 ZDMO08706 e 75 J 0415 E 3
22 ZDM4789 W 49 ZDM5736 e £, 76 #1312 *
23 ZDM4731 ) 50 ZYM2183 (e 77 ik 0522 E )
24 K 0414 W 51 % 0678 we 78 % 0333 E )
25 ZDM5709 W 52 #0315 e 79 i 0328 s
26 ZDM5773 () 53 HERER e, 80 #0517 E )

27 ZDM4303 ) 54 ZDM4275 ECREN
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1.3.1 REHERME FEREAG, TH/DIX
B BIL 328 JBC 10 R < #4140 &) — B A A L DN R ey
P ORI TR i A AR BEAR L S AT BERL .
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2.1.2 AR[EGARE BRAR 2R R
20 LA L FRE T AR CRLE® | H g AN [ 0 4
JE T BRI A 2R3 b (R 3 A7 7 — o 12
FERYAHOCPE o PRy BB 5 BB Y S A ) IR AR
X, A R BN 0.176 0,145 ; BERL B S T i
% B 3 A C (P<<0.01) , M 56 R B -0.186;
ARy BERS Ly BE AR R W W OE M 6 (P<<
0.01), A& R %H 0.906,
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Tab.2 Correlation analysis of average values of agronomic traits of 80 highland barley varieties

from Nyingchi, Lhasa, and Xigaze

- - s R %L AR B B ERL TRL I
E=EIN TR = (8N - - . - o~ Sy o
. . Grain number Effective tillering  Total tillering ~ 1000-grain
Index Plant height Spike length . .
per spike number number weight
i Plant height 1
K Spike length -0.055 1
UK Grain number per spike 0.176™ 0.145" 1
1505y B Effective tillering number 0.024 -0.026 -0.048 1.00
BPEERC Total tillering number 0.037 0.022 -0.056 0.906™ 1
TAB R 1000-grain weight 0.026 -0.082 -0.186™ -0.052 -0.073 1

RN AE 0.05 7K F bt B AE G, +* 3R R 7E 0.01 KP4 fnb 3548 G .

Note: * represented significant correlation at the 0.05 level, ** indicated extremely significant correlation at the 0.01 level.

2.1.3 AFEEHRGERRKZERRE S UER
PR R BRI B A A BERR L R A BEL TR
J R A VI s, SR A T B 2 7 5 R ER R 29 ) 7%
X2 7 BR R HE AT A b, 45 R 3k 3~
5 R IEMRZ TS IRER S W HKEE D,
5125 66 4 SR AL S R 14 4 (5
T 18 A~ 48 0 i B 18 A (5 S P 16 4> 5 58 2 28
AHOAELR ALHE A B A R T R
B2 IR R T R R R 5 A 2R
H SR AR, AT AR S BB Bl BT R A 32 2
P ¥ A ER SBARG 2R LA
HH B SRMNAE LA, N EEFR. R,
ISR E R M A REB(E2), 1A 714
AR AL S S Rl 16 S L A R 204 B

A 18 A VB A A 17 A B 228 2 A £
LA EHFRM LIS OHR, 2L T RSN
5 AR R AR, AT AR D PR B B E Bl 56 3264
2R N AR AR I A OB
FORA AN I ROFR 1IN EET
Bito e Hmg ), 233 BR A Bl IR ol 2 O R 26
(K 3). 2B 1A 724 fhAh A8 B @5 R 174
WA 17 AR 19 VR AR 19455
2ERAAMM BB IIMTHAFERMIAE AT
BRI BRSO 5 AT P R A, AT AR D Bt 8
IR BT E Bl s 5 3264 2 Wl B 0 B  28
ABA 2 AR AR LA G BRI LA e (B
B SKA 2 A, o TS BB 1A
O,

+115-



TG 4V Bl 25 2025 445 53 4245 5 1

R3 HZBONBRMAMREUERBRER

Tab.3 Clustering results of agronomic traits of 80 highland barley varieties in Nyingchi

MR/ AR BT EERY
CHL/#) (A~/#) (A~/48)
Grain num- Effective til- Total tiller-
ber per spike lering number ing number

B /em B4 /em
Plant Spike
height  length

TR/ g
1000-grain
weight

ESil ah S

Category Variety number

I Typel GO01.G02.G03.G04.G05.G06.G08.G09.G11, 116.15 6.18 67.02 3.82 4.14 29.78
G12.G14.G15.G17.G19.G21.G22.G23.G24,
G25.G26.G27.G28.G29.G30.G31.G32.G35,
G36.G37.G38.G39.G40.G41.G42.G43.G45,
G46.G47.G48.G50.G51.G52.G53.G54.G55,
G56.G57.G58.G59.G60.G61.G62.G63.G64
G65.G66.G67.G69.G70.G72.G74.G75.G76.,

G77.G78.G79
12 Typell GO07.G10.G13.G16.G33.G34.G44.G49.G80 93.80 5.93 66.18 3.71 3.80 30.94
M2 Typell G18.G20 107.80 5.43 24.00 7.70 8.50 40.45
V2 TypelV G68.G73 104.80 5.64 85.00 3.80 3.90 18.25
VZ TypeV G71 134.20 7.48 92.80 2.80 2.60 31.48
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Tab.4 Clustering results of agronomic traits of 80 highland barley varieties in Lhasa

RERIEL/ AT BRSO BER/

e bk /em B4 /em . 7 5/
x5 B WRiEi/em BIem e gy Com v | RRIg
. . Plant Spike . R . 1000-grain
Category Variety number . Grain num- Effective til- Total tiller- .
height  length weight

ber per spike lering number ing number

12% Typel LO1,L02,L03.,L04.105,1.06,1.07.L08.L09.1.10, 74.28 6.99 59.21 3.77 4.09 31.64
L11.L12.1.14.L15.1.16 \L17 \1.21 \1.22 \1.23 . 1.24
1.25.1.26.1.27 \1.28 \1.29 \1.30 .1.31 . 1.32 . 1.33 .1.34 .
1.35.1.36.1.37 .1.38 \1.39 .1.40 . 1.41 .1.42 . 1.43 . 145,
146.1.47 .1.48 .1.49 \1.51 .1.53 \1.54 \1.55 .1.56 , .58 .
L59.1L60.1L61.1.62.1.63.1.65.1.66 .67 \LL68 \L.71,
L72.L73.L74.L75.L76 .L77.1L.78 .79 .80

125 Typell 113,144 46.60 5.58 59.40 2.90 3.00 19.29
M2 Typell L18.L19 53.80 8.04 24.40 4.40 4.80 26.86
IV TypelV L20 82.00 6.36 26.00 3.40 4.00 45.83
V& TypeV L52.1.64.1.69.L70 96.70 7.00 74.10 4.55 4.70 33.73

®5 HREMBONBERMAREMERBELER

Tab.5 Clustering results of agronomic traits of 80 highland barley varieties in Xigaze

MR/ AR BrTEs/

. i /em B /em , BT HE/
#31 ) i /em BR/em g ey Clpy (rpe TR e
. . Plant Spike .. . . o . 1000-grain
Category Variety number . Grain num- Effective til- Total tiller- .
height  length weight

ber per spike lering number ing number

I3 Typel ROI.RO2.R03.R04.R05.R06.R07 .R0O8.R09, 83.97 5.77 59.09 4.40 3.86 34.83
R10.R11.R12.R13.R14.R15.R17.R19.R21.
R22.R23.R25.R26 .R27 . R28 R29 .R30.R31.
R32.R34 .R35.R36 .R37.R39.R40.R41.R42 .,
R43.R44 .R45 .R46 .R47 \R48 . R49 .R50,R52,
R53.R54 .R55.R56 \R57 \R58 .R59 \R60,R61
R62.R63.R65.R66 .R67 . R68.R69.R70.R71,
R72 .R73.R74 R75,R76 .R77 R78 R79 R80

1125 Typell R16 .R33 59.00 6.70 71.00 4.10 3.70 36.42
M2 Typell R18.R20 63.32 5.00 19.80 5.80 4.90 33.83
V2 TypelV R24 \R51 110.45 7.21 75.00 3.90 3.20 37.96
V& TypeV R38.R64 272.36 6.63 74.40 4.70 4.00 34.47
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Fig.1 Cluster analysis of highland barley varieties in Nyingchi
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Fig.3 Cluster analysis of highland barley varieties in Xigaze
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Tab.6 Analysis of basic nutritional quality of highland barley with different grain colors in Linzhi
it O/ b E(Hﬁﬁﬁﬁ/ VE Ry it/ HerE R E &/ HHERETE/ R £ 2T A 5 4/
Seed color  Number Index g/'100 g) . (g/100 g) . (g/lOOg) (g/kg) . (g/'IOO g)
Protein content Starch content ~ Vitamin E content Anthocyanin content Dietary fiber content
M 20 T 14.67+0.45b 55.86+0.53a 0.35+0.02b 0.0240.001c¢ 17.334-0.41b
White A5 i 11.80~19.10 51.70~60.00 0.20~0.54 0.01~0.03 13.22~20.71
A5t RAEL 0.14 0.042 0.21 0.27 0.11
A 20 - 14.7440.51b 54.5041.01a 0.510.03a 0.02--0.001be 19.040.29a
Blue A R 10.90~18.60 46.50~66.80 0.28~0.92 0.02~0.04 17.07~22.52
5 5 R AL 0.16 0.08 0.3 0.28 0.07
(R 20 - 17.11+0.63a 48.674+0.71b 0.51+£0.02a 0.03-£0.002ab 19.580.17a
Brownness 75 12.20~22.40 42.30~54.10 0.30~0.68 0.02~0.06 18.14~20.85
RUESE 3¢ 0.16 0.07 0.20 0.38 0.04
E! 20 SEH 16.15-20.73ab 50.754-0.98b 0.370.03b 0.04+0.01a 19.56£0.26a
Purple A 11.60~22.10 43.30~57.10 0.18~0.62 0.02~0.12 17.17~21.90
LT 0.20 0.09 0.38 0.70 0.06
Mt 80 FHME 15.67+0.31 52.44+0.52 0.44-+0.02 0.0340.002 18.884+0.18
Total 75 10.90~22.40 42.30~66.80 0.18~0.92 0.01~0.12 13.22~22.52
A5 5t RAL 0.18 0.09 0.32 0.63 0.08
TE ARG B 3R 45 Rl ) 22 5 3 (P<<0.05) . F 3R .

Note: Different letters indicated significant differences among the varieties(P<<0.05). The same as below.
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M 6 T LLE Y, FERRZ N [R5 B 5 R
B B 8 R W A A i 22 S o HOP s e BRI AR
PR & e, 8 17.11 ¢/100 g, 8 S R B
0.16, 5 B 28 (0 75 BR S Fh A0 1) At & ol ] 22 57 W0 3%
(P<<0.05) ; Hk A H R, HEARFH & &
16.15 g/100 g, 5 FHoAth i B 1] 22 5 350K B 2% 5 eIk
B R A EER, HE A Y & ik 14.67 /100 g,
AR5t AR 014, TR SRR ) 25 53 d /o VE B A
4 42.30~66.80 g/100 g, [ €0 7 B0 1€ B 2
R, N 55.86 g/100 g, ¥ (0 T B Y TE R &
B 5K, b 48.67 g/100 g, #5 {5 F1 45 (6 35 BRAY 3¢
e U0 R 25 5, 5 00 R R €0 BRI TE R
R %R BB (P<0.05), H ik 65 R
FITER St o E 22 5% . g ERESEN0.18~
0.92 g/100 g, Hrh 5 & 48 5 B4t 4= R EF
YRR, ¥ 0.51 g/100 g, H-5 H AL (o 75 R
] 22 5 % (P<<0.05) . HOHFRRANYEE R EFY
SR RAK, 2 0.35 ¢/100 g, H 5 %07 B e 3
ER, HHEREEREN0.01~0.12 g/kg, O H ML
HE &R, N0.04 g/kg, 5B @5
st A A0 A JHC Al & ) 22 5 B (P<<0.05) 5 L B 7
BRI 2P & AL, 4 0.02 g/kg, 5FRE
T BR B AN 0 At R R 22 5 B (P<<0.05) 54K
MEEMBaERIETRSELEEER. Ik
o 4 & N 13.22~22.52 ¢/100 g, Hip 4 (0
PR BE B £F 4738 & i fe b 19.58 g/100 g, A
65 BRA B, AN 17.33 /100 g, (8 25 (0 0

WEFEREMESHAESREERARE AR
EE T AR (P<0.05),

2.2.2 PN AR T BRORF R JE A B 3R T 4
Mr MR 70 LLE W TEREE W 6 F BRI 8 H R
S35 B B, N 13,165 g/ 100 g, HLAE A [ i b 8]
SN, S S R BN 0.088; 4 0 7 B Ay B 1 %
B K, b 12,735 g/100 g, AR R R Eh
0.132, JEM & M 44.10~63.70 g/100 g, ¥ 0
FRATEN & &, N 58.54 g/100 g, 516 0
PR AN Al 75 B SR ) 25 53 8 3% (P<<0.05) ; 5 0 7
FRAGTEN & B &K, M 53.34 g/100 g, 545 (0 F ##
i) 22 5 4 2 (P<<0.05) , i 18 5 Bk 52 75 B 2 4h
B H AL BRI 22 AR E . AERESE
7 0.15~0.68 g/100 g, Horp £ H R 44 R E
SRR, M 0.381 g/100 g, H 5 H A ki 5
PR 25 5 W (P<<0.05) ., HOHERRYEE R
E 3 &A%, 0.252 g/100 g, H 5% 6%
BRZAMHHAERG M TR E LR, BERK
4 0.04~0.55 g/kg, K &£ A HFRMAHT R T
SRR, N 0.294 g/kg, 5 H AR {0 7 R ) 22
B (P<<0.05) ; O H BN E Z P& E R,
9 0.086 g/kg, 5 HAth ki 4,7 BR ] 22 57 W 3% (P<
0.05). MEFrerde &l 14.43~28.18 /100 g, H4
WOERNESSfE SR TR ELES . Kbl
9 PRV IE & 2F 48 & & o, b 20.940 g/100 g;
HOHF AR, LR 20.162 g/100 g,

R7 HFEFSRENEFMRIN

Tab.7 Analysis of basic nutritional quality of highland barley with different grain colors in Lhasa

— O st %Hﬁﬁﬁ/ TERY i HirE R E S/ LT R &t/ R £ 2T 4 F 4/
Seed color ~ Number Index g/llOO g) . (/100 g) . (g/lOO g) (g/kg) . (g/}OO g)
Protein content Starch content ~ Vitamin E content Anthocyanin content Dietary fiber content
SR 20 S B 13.0214:0.321a  55.9354:1.022bc  0.252:0.023b 0.0864-0.006¢ 20.365+0.313a
White 75 i 8.92~16.30 44.10~62.50 0.15~0.53 0.04~0.13 16.72~23.00
A5 SR 0.110 0.082 0.411 0.314 0.069
W 20 B 13.0134:0.293a  53.34040.782c  0.276-:0.026b 0.1344-0.004b 20.235+0.370a
Blue 75 i 9.56~15.50 46.60~59.80 0.15~0.68 0.09~0.18 14.43~22.34
A5 SR 0.101 0.066 0.415 0.145 0.082
H 4, 20 B 13.1654:0.260a  57.3604-0.732ab  0.303£0.027h 0.1404-0.006b 20.940+0.572a
Brownness 75 i 11.00~15.600 52.30~63.70 0.17~0.66 0.09~0.23 16.94~28.18
A5 SR 0.088 0.057 0.405 0.199 0.122
A4 Purple 20 - B 12.7354:0.375a  58.5404+0.631a  0.381-0.024a 0.2944-0.024a 20.162+0.261a
75 i 10.60~18.00 52.90~63.70 0.20~0.58 0.14~0.55 17.15~22.02
A5 SR 0.132 0.048 0.281 0.369 0.058
Mt 80 S H 12.98440.155 56.294+0.451 0.30340.013 0.1644-0.011 20.425+0.198
Total 75 i 8.92~18.00 44.10~63.70 0.15~0.68 0.04~0.55 14.43~28.18
A5 5 R 0.107 0.072 0.397 0.596 0.087
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2.2.3 e WA [R]AL 65 7 BROFF RL B A% 35 5% 5 T 4
B R S FI, AE H e ), R [k € 7 BR R AR
AR ERESHARE. AGHFRNEARTY
SR, 4 10.355 /100 g, A8 S R ¥ h 0.135; H
YO 6 B 8 PP & & 10,157 g/100 g5
LOFRWEA A& &R, 9.721 g/100 g,
H AR & B AR 22 S de/h . JER & i 45,10~
62.90 g/100 g, H i 4 0 F BRI S TE R & = i e
1 57.545 g/100 g, 5 H 8 F1 5 5 7 BR W B0E B &
I [H] 25 5 3 (P<T0.05) 5 6 75 BR 0 B V8 8 7 &
-4 B A, A 53.360 g/100 g, 5 H 48 {67 R
[ 2EFARE, gERESHEHA0.13~0.55g/100 g,

AR RS 22 R B3 . Hoh s @ R
M4 2R EF- 3 & & dem o 0.254 ¢/100 g, H A
HERI4EAE 2R B3 & R Ak, {0 0.233 ¢/100 g
HHRHE N 0.03~0.65 g/kg, Hid 28 075 BRI 46
HREFYERRE, N0.217 g/kg, B 5 H Ak @
TR E] 22 5 (P<T0.05) 5 11 €8 7 B A 0 7 B
MAEE 2P & A%,y 0.051 g/kg. TEEEF
Yk & BN 17.69~24.80 g/100 g, H 4% ki (2 7 B i
Ffe) e W 22 . Hh R EHFRNE ST gETY
SRR, N 21.094 g/100 g, 1 47 BRAH G ALK,
1% 20.708 g/100 g.

®8 HREMBRIFHEFRRIHT

Tab.8 Analysis of basic nutritional quality of highland barley with different grain colors in Xigaze

Wit Bkt /i o T E M Pt/ AERE L LR/ i T Y Rt/
Seed color  Number Index (g/_loo g) ] (g/100 g) » (g_/loo g) (g/kg) _ (g/_loo g)
Protein content Starch content ~ Vitamin E content Anthocyanin content Dietary fiber content
(S Kl 20 - {E 10.3554-0.314a  55.410£0.813b  0.23320.014a 0.0514-0.004c 20.91140.227a
White A5 i 8.76~14.20 48.70~62.90 0.15~0.36 0.03~0.10 18.87~22.51
5 R 0.135 0.066 0.273 0.361 0.048
Wi 20 P4 1E 10.14840.328a  53.360£0.899b  0.254-20.019%a 0.0514-0.003c 20.708+0.369a
Blue A 8.42~13.60 45.10~58.80 0.18~0.55 0.03~0.08 17.69~24.80
B R 0.144 0.075 0.328 0.257 0.080
R 20 -2 {f 10.15740.370a  55.905+0.582ab  0.243--0.019a 0.10440.010b 20.987+0.278a
Brownness 5 i 7.42~15.90 51.10~60.20 0.16~0.50 0.04~0.20 18.24~22.83
B RE 0.163 0.047 0.340 0.438 0.059
30 20 S {H 9.72140.240a  57.5454+0.437a  0.24640.018a 0.21740.034a 21.094+0.253a
Purple A5 IR 8.70~12.5 53.60~62.70 0.13~0.43 0.08~0.65 18.53~23.21
5 5 2R 0.110 0.034 0.328 0.700 0.054
it 80 S 10.09540.157  55.555--0.385 0.2444-0.009 0.1060.012 20.925-0.142
Total 5 i 7.42~15.90 45.10~62.90 0.13~0.55 0.03~0.65 17.69~24.80
5 FE 0.139 0.062 0.315 0.982 0.060

3 %t 5itik

I T () T A JEE XA 0 1) A PR OR 28 5
ARWETEBATH G X A [R) B T 3hoOB B 23 5 vk
AR B R KSR AR S IR T R TR e AR AR K
KA AR 2R R BRI IR A B AR ER
ZE5t o AUE T, B L T R Bk
eI INE BT, DE R AR S ERREY R E
AU RIS RN — B X T RS TR RR AL AR
[F) 1l A B X A 85 18 RO A A [ 3 K, e T fE SR
TR KT v T O BE AR, R A A A AR
SR R T A R AR RO Y R R
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B AT BERO T Koy BE RO AL YA T, ST 4
R R B AR 2 SO AE Y BT ST A R AN NIAT
XA RE S T AN [ RO EAE R AR A XA
[ei) 5 2 T T e VA 4 6 T2 114 389 8 A i R R
X5 IR PRS4SRN R
s S5 ORI ST 45 SRR A B, HE DR R i A B B 3t £
PR 28 T L i 5 R B K T 4 A A 05 TR R R
SRR/ o X T R AR R REOR KL A K
Iy BERL S BERC ., TORLTUR R AT R, TR AR
2 h0EE | H O S 3 AN [ T AR BE DX Y )R
80 B i Al 3 O 526, HLER 2 28 bk i 4 O fe K
15 78 55 2 27 R i R S E B D B R AR b B B U
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T AE AN [ 6 506 B2 3t DX 32 W T R e e A A
Yy ot 5 4 BE 0 I R RO E AR, B R A A R
Mo B FR S i AR A Y R, S R R T R L TR
o TR ARCBR LR O AN ) T e R AR 2 KRR
B Ah AR dh SO CIR O BE T AR R T
73.75% (9T BREE B B R, 4500 B BRIE K
FETHRE AR, 46.25% M EMAEERE S =
WEAR, 81.250%0 Ky BRAES R & & e T i 5 B IR,
4000 W H BRI AR 4R S B O R E AR
oy IR B £ 4 AT RE A g T 4R M DO R T A A
MR MR E LT R PR AR 32 W 0%
M 358 A, A e T 4 3t DX B R 5 AR R X
AT AR g AR — 2

AL AR 2 K i PR B0 A8 B T RR
W SO YA A6k JBE 114 22 A WL T PO 3 Y 9 AR 2
g A A DCOBUT A — S R B B R 2
AR R B AR TR AR R R B 2 U Ak AR
FTETE M, 75 B ™ ol (9 B0 0E A0 35 5 BHE Jk
Bl =2, AR A PR S, TR R e T R R
T T T AR BE i AR — S L P B VA 4
B BE () T T 0 2 B R S R AE R E R
TIOAR O N R P IE  Env AORR A —
Y0 [ P 7 A% J3E 014 T g T A 5 24 A 26 7 R A
b 20 2 BB S5 M oK, T 2R TE R L
LR Y R I, S AT e i 4 A i A —
SE U B P T 4 06 A O e LS B A . H AT,
[l 58 g 516 12 X 7 BRAE R R T A2 R S R 2475
e T AL B b BV AR T3 T 9 L e T I AROBR
e T AL B IR R KRN IR — B R
MR RUIR . CF I 2 HF 5 R I R X E Y
A K S R B R AT — E B AR R &R LR
K] LA 22 g3 K A itk — 2 g A 7 RR A
W] 37 985 5 A6k J3E A% A 1 3 B2 R BIL A, Sy 308 7O B o
7T RR AL AR AR AU M A BEIE 2 2, O
J5 BRI DX I BELAT R A R 0 e R o
R
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