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Seasonal change of leaf morphological traits of six broadleaf seedlings in South

China

XUE Li""* ,ZHANG Rou',XI Ruchun',GUO Shuhong' , YANG Zhenyi', LIU Bin', WEI Ruping'~
1 College of Forestry, South China Agricultural University, Guangzhou 510642, China
2 Academy of Guangdong Forestry, Guangzhou 510520, China

Abstract . Leaf traits reflect use-efficiency strategies in plants. The manner in which leaf traits change within or across
species can profoundly affect plant growth, reproduction and ecosystem function. The morphological characteristics of plant
leaves are greatly influenced by environmental factors associated with climate and light. Morphological plasticity plays an
important role in resource acquisition of plants and variations in leaf trait is of major importance for plant adjustment to
resource availability. Changes in temperature and rainfall patterns are predicted to significantly influence morphological
plasticity of plant leaves. Leaf morphology of native vegetation has often been interpreted as a sensitive indicator of
environmental conditions. The relationship between climate and leaf plasticity is universal and particularly important in
certain ecosystems, because of their enormous size and correspondingly vast stores of carbon. Tree ecologists with an interest
in leaf dynamics have typically concentrated on assessing a limited number of variables, such as leaf length and width, leaf
area and leaf weight. However, assessing the leaf dynamics of forest trees is especially challenging since turnover is often
high and there is abundant variation in leaf phenotypic characteristics between and within individuals, populations and
species. The correlation between leaf length and leaf width and changes of leaf mass per area ( LMA) were studied in
seedlings of Elaeocarpus sylvesiris, Mytilaria laosensts, Cinnamomum camphora, Camellia semiserata, Ormosia pinnata and

Castanopsis hystrix, in order to understand change of leaf shape of the six broadleaf seedlings and climate effects on their
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leaf changes. The very significant correlation existed between leaf length and leaf width of the six seedlings. The month
changes of correlative coefficients of most seedlings were intimate with season change. The six seedlings were divided into
two types according to leaf similarity change: a), correlation change with season including E. sylvestris, C. semiseraia,
0. pinnata and C. hystrix; b) , steady correlation including C. camphora and M. laosensis. The correlation between leaf
length and leaf width changed with rainfall amount according to a linear relationship, and there was a binomial relationship
between the correlation and mean temperature as well as between the correlation and illumination time. The LMA changed
with seedling species and season and the change was great in the first half year and small in the second half year. The LMA
of young leaf was greater than old leaf in the first half year whereas it was close to that of old leaf in the second half year.
The change in LMA of old leaf for the six seedlings was small throughout whole year whereas that of young leaf in the first
half year was greater than in the second half year. In the first half year the LMA of young leaf for the same seedling was
greater than old leaf, whereas they were the similar to each other in the second half year. The LMA of young and old leaves
of C. semiserata seedlings was significantly greater than that of other seedlings. The LMA of the six seedlings changed with

rainfall amount, mean temperature and illumination time according to a binomial relationship.

Key Words: broadleaf tree species; leafl traits; correlation; leaf mass per area; seasonal change;climate effect
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Table 1 General characteristics of the experimental seedlings

WFh B4 V1A SRR P2 e i

Tree species Family name Mean ground diameter /ecm  Mean tree height/cm Mean crown width/ecm
W FLSE Elaeocarpus sylvestris FEYER} 0.7 90 127

K EZHE Mytilaria laosensis G 2R 1.0 115 113

1R Cinnamomum camphora 1ERH 0.6 60 118
LIAETMAS Camellia semiserata &R} 0.5 48 69

R 2155, Ormosia pinnata WAL 0.6 38 109

JAR:i3 Castanopsis hystrix Fe3 -8k 0.3 42 74

1.2.2 Wy RN v v U AR ORI A 2

B A 53 BISRAR B b ELAT SE B B i T R AR AR (9 S (> 1 AR 2R ) AU (S AEAER) 5 A, DU
eI R i B 2R A DR G R RSN ] S 6 = P e R e (S o v T AR SR AR MEAR E 80 C TR B EIE
FIFM T, SRR i L (T (g) Z 8 TR (m? ) ), AT Ee S H 2R A
1.2.3 JOIHHR LRI

WIS MRS HOAREUT N T 2002 ARG RN 2,

£R2 M 2002 ERSEER
Table 2 Meteorological data in Guangzhou City in 2002

H 1> Month
Ui H Item
1 2 3 4 5 6 7 8 9 10 11 12
A F%7K 48 Monthly rainfall/mm 44 5 94 34 312 238 326 299 300 123 35 50
A4S Monthly mean air temperature/°C~ 14.7  17.5 20.7 24.5 27.1 28.9 28.4 28.5 26.4 23.8 19.4 15.8
J1 H RS Nlumination time/h 136 113 78 120 152 166 143 170 115 121 147 106
2 HRESW

2.1 4 R KR SEAR DG A b
2.1.1 ARG AR AT FE S R

LA S4B I Fr 4% ] KRN 58 B9 HE 56 2R BUE 0. 584—0. 924 2 Ji] 24l Ht B A (P<0.01) (% 3) . #HE
REBBR , 2 R m B ARG, X 0T e PR N & 35 1 6 R SS RTR BTG, i %o B 5% PR 7 R AR A
JE O R AR R 54 5 A R AR KT, 6.7 .8 R A K A, AR B Bl BRI X R BE AR AL UK i
LG A AR SR AT SRR AR K A5G R ARG,

R3 WAEZEMACFR BEAE KM

Table 3 Correlation between leaf length and leaf width of seedlings of E. sylvestris

Aty FEAKL Bl 75 R P

Month Sample number Regression equation
1 50 y = 0.2207x + 0. 8023 0. 900 <0.01
2 50 y = 0.2444x + 0. 6181 0.924 <0.01
3 50 y = 0.2355x + 0.7275 0.917 <0.01
4 50 y = 0.2325x + 0. 5327 0. 809 <0.01
5 50 y = 0.2327x + 0.7187 0.780 <0.01
6 50 y = 0.1842x + 1.4392 0.705 <0.01
7 50 y = 0. 1862x + 1.5984 0. 644 <0.01
8 50 y = 0.2196x + 1.4469 0.584 <0.01
9 50 y = 0.2771x + 0. 1700 0.773 <0.01
10 50 y = 0.2215x + 0. 6617 0.773 <0.01
11 50 y = 0.2229x + 0.7373 0. 869 <0.01
12 50 y = 0.2245x + 0. 7547 0.871 <0.01

http ; //www. ecologica. cn
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2.1.2 CKEHEAE AR FEOC R

K EHELN T MR SR 5E R B0 A 76 0.8 LUE BB BRI E (P <0.01) (£ 4) 4 HByHI -
REEACARK, o o A fer,8 H &R, BN A IR EE R G E , SR REREE AR L X Ak, 4
AR5 H I R AR R AR e R A

R4 KEBHMKMEHEXH

Table 4 Correlation between leaf length and leaf width of seedlings of M. laosensis

Aty HAL [ )5 75 it r p

Month Sample number Regression equation
1 50 y=1.0333x + 1. 9262 0. 890 <0.01
2 50 y=0.9667x + 2. 8067 0. 880 <0.01
3 50 y=0.889%x + 3.5445 0.878 <0.01
4 50 y=1.1269x + 1.3126 0. 900 <0.01
5 50 y=1.0959x + 1.4350 0.873 <0.01
6 50 y=1.1042x + 1. 1438 0. 836 <0.01
7 50 y=1.0852x + 1.7914 0. 900 <0.01
8 50 y=0.9430x + 2.9921 0.819 <0.01
9 50 y=1.0526x + 1.7752 0.913 <0.01
10 50 y=1.0401x + 1. 8501 0. 888 <0.01
11 45 y=1.0512x + 1.7834 0. 890 <0.01
12 50 y=1.0623x + 1.7645 0.871 <0.01

2.1.3 LI R A TE R

RS 41V 45 H R S8 A 56 225078 0. 735—0. 921 2 [A] Y 24 i E A (P <0.01) (%£5), k8 AM
KRECH 0.735, HARAERLE 0.8 DAL 1T 4 NG dess . R AE K8 A A F 21 I AH AU &, A R ok
WP A SRR 21 AR S R, AR B R I AR A TR A AR R &, 2 AR RN R, R LR e 1
R

x5 1ERIAKAAERXYE
Table 5 Correlation between leaf length and leaf width of seedlings of C. camphora

VERY) AL [m1y4 75 R P

Month Sample number Regression equation
1 50 y=0.3352x + 0. 9533 0.910 <0.01
2 50 y=0.3470x + 0. 8618 0.921 <0.01
3 50 y=0.3393x + 0. 9368 0.913 <0.01
4 50 y=0.3922x + 0. 4786 0.905 <0.01
5 50 y=0.4366x + 0. 1586 0. 885 <0.01
6 50 y=0.4198x + 0. 5068 0. 851 <0.01
7 50 y=0.4152x + 0. 6599 0. 854 <0.01
8 50 y=0.4310x + 0. 6204 0.735 <0.01
9 50 y=0.4631x — 0. 0253 0. 886 <0.01
10 50 y=0.3368x + 1. 0344 0. 882 <0.01
11 50 y=0.3370x + 0. 9816 0. 894 <0.01
12 50 y=0.3381x + 0. 9658 0. 888 <0.01

2.1.4  ZIAETNARGE R R 58 S R
LT AN ZE S 4 H K RN 58 A 06 2R B00E 0. 629—0. 823 a2 B EFHA (P <0.01) (%£6) ., &4
4—9 H O HH R B /N WA KAB I A AR TR0 I AL, RN AR %) SRR 23745 ik e ARARLE F 9%
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AT HER I P AR B BRI 0 PR AR A U B, DG IR AR R S B OB SRR T AR 2 T
JCRRSS B A 3, A5 AR E IR ) AR S i E 4 B 9 A el | A AR IR SRR,
FHOCAE DT RAEAR , i A9 22 S T SB RS R

K6 AmZFEMKMNERLM

Table 6 Correlation between leaf length and leaf width of seedlings of C. semiserata

Ay HALK mEEpgi r p

Month Sample number Regression equation
1 50 y = 0.3688x + 1.2284 0.793 <0.01
2 50 y = 0.3762x + 1. 1629 0.823 <0.01
3 50 y = 0.3733x + 1. 2167 0. 809 <0.01
4 50 y = 0.3455x + 1. 0395 0.732 <0.01
5 50 y = 0.3263x + 1. 5054 0.747 <0.01
6 50 y = 0.2913x + 2.2328 0.672 <0.01
7 50 y = 0.3045x + 2.2858 0. 746 <0.01
8 50 y = 0.2835x + 2.7903 0.716 <0.01
9 50 y = 0.2114x + 3. 9681 0.629 <0.01
10 50 y = 0.3797x + 1. 0355 0.823 <0.01
11 50 y = 0.3657x + 1.2559 0.789 <0.01
12 50 y = 0.3641x + 1.2134 0.810 <0.01

2.1.5 LGRS OC R

T P 21 S S 45 H MR A0 56 2R E07E 0. 549—0. 905 Z Ja], M B E A (P <0.01) (7)., 24F
MR RO B E o 1—3 A1 10—12 A MO R BURAR . 2 B A0 M 1 19 R 98 R Y 22715 1 9 ALK
e, TR AR KA ALK A, X AT RE R A it e 21 52 S A B A, 0t e T o P 1 o oy i | X 55 0 22
TR, S B R e S TERR A E R KA,

*7 BEOEMHKMEHEXGE
Table 7 Correlation between leaf length and leaf width of seedlings of O. pinnata

A FEAKL a1y 75 R P

Month Sample number Regression equation
1 50 y = 0.1874x + 1. 5031 0. 549 <0.01
2 50 y = 0.1863x + 1.5214 0.558 <0.01
3 50 y = 0.2181x + 1. 1618 0. 683 <0.01
4 50 y = 0.3893x — 0. 3415 0. 905 <0.01
5 50 y = 0.3813x - 0.2422 0. 875 <0.01
6 50 y = 0.3864x — 0. 1427 0. 867 <0.01
7 50 y = 0.3751x + 0. 0976 0. 848 <0.01
8 50 y = 0.3649x + 0. 3406 0.817 <0.01
9 50 y = 0.4394x - 0. 6059 0. 846 <0.01
10 50 y = 0.2505x + 0.9181 0.678 <0.01
11 50 y = 0.2546x + 0. 9290 0. 684 <0.01
12 50 y = 0.2523x + 0.9121 0.693 <0.01

3.1.6  ZUHEATG I R KRS8 A HT

CTHESE 45 A RN S8 AH O R BRI IE FBITE 0. 407—0. 927 , S B4 B E A (P <0.01) (£ 8) , H
H AR KR ) 1—3 9—12 A AR 4 H 318 A AR EEEZ WA, A SRS 0.52 LT,
L R IES S EW BB BEYVIXR BN R IWEAZ IRk, ol ¥k,
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Table 8 Correlation between leaf length and leaf width of seedlings of C. hystrix

Ay HAL [mEEpgi R p

Month Sample number Regression equation
1 50 y = 0.2937x — 0. 0485 0.927 <0.01
2 50 y = 0.3022x - 0. 0711 0. 829 <0.01
3 50 y = 0.2736x + 0. 1223 0. 885 <0.01
4 50 y = 0.1242x + 1.4495 0.494 <0.01
5 50 y = 0.1086x + 1. 6411 0. 450 <0.01
6 50 y = 0.1191x + 1. 8071 0.423 <0.01
7 50 y = 0.1277x + 1. 8166 0.514 <0.01
8 50 y = 0.1029x + 2.2754 0. 407 <0.01
9 50 y = 0.2488x + 0. 6360 0. 828 <0.01
10 50 y = 0.2739x + 0. 0462 0. 851 <0.01
11 50 y = 0.2469x + 0.2417 0. 861 <0.01
12 50 y = 0.2588x + 0.2313 0. 842 <0.01

2.2 ST LhTE I KR TE A S AR R

6 A ET A R S8 AR G R K05 ) BN R R P AR OGO 2, v LRk St ) 46 G 8 A 384 e f 3
(P<0.01) , BEMf LB M ZS L4 B TR (P<0.05) BRI T B % FFH(P<0.05) , K EHA A i 3
(K1),

2 - 2 - _
y =-0.0007x + 0.9027 y=-5x 10+ 0.886
R =0.6623 R =0.0595
14 1L
o) 00 —O6> fa) o 8 o)
c o
5
2
‘§ O 1 1 1 ] O 1 1 1 ]
2 o 100 200 300 400 0 100 200 300 400
= 2 r _ 2 r
i y=- 0.0902x +0.9138 y = -0.0003x + 0.809
e Re=0.3786 R =0.4718
8 1 e 0 O0o 1
5 Q Pege—o0 oo
g
g O 1 1 1 ] O 1 1 1 ]
g 0 100 200 300 400 0 100 200 300 400
T 2 2 -
= y =-0.0007x + 0.6461 y=-0.001x + 0.8523
O R2 = 0.4794 R2=0.3948
' k,go———e——c/()/@ge tf = i
P© © o 0o
O 1 1 1 ] O 1 1 1 ]
0 100 200 300 400 0 100 200 300 400

Monthly rainfall/mm

E1 BEWEXHKMMERXRENZ N
Fig. 1 Effect of rainfall on correlative coefficient between leaf length and leaf width
6 M T A A AR OC R BT A SR TG OCO R R TR SN, Rl e 2
FHXK(P<0.01) (F2) , LLAtSe WA ZLAE S LT HE R I T e ) 35l 2251 B3 (P<0. 01) |, T ¥ g 21 &2
% EFF(P<0.01)
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Fig. 2 Effect of mean temperature on correlative coefficient between leaf length and leaf width

6 P ET A I A 8 A O R B 6 B R) 5 U OGO R Ho LR R HE AR RN 2T A
W EHHOC(P<0.01) , ZLAGIMAS R 21 AR DGR 2 (1 3)
2.3 [ ek E A H Bk

FUIFHE (leaf mass per area, LMA) 5§ 540 i1 AR %) i+ 55 5 HL oA (67 Tl AR 22 L (I 5 () /i T RR
(m*)) 1 REBE AR IR — A O AR TR — S, R vk R RS, A
b b B AR SRRSO R R LB . R R A ERI M R PR A A i e E A BT T RS
WAL YR RO A BE T S R AR

6 Pl Lt SR H AR LR 4, AR SO et 1 2 A i, 3 A 2R N RS B T, &t
B 1 ARG TR ,3 A Oyikd/IME, RGBT LT, T 248 558 KO AL oK S HEB i 2 AR H
MEAALK, 6 AmIFs LT ,8 AM kBl KMEG 2 N, &ty et 8 20k sh 28k, R 4E& A
KFEH, TS AL SRR 2—6 H i tu b /N0 2—4 A W IRAIRE 6 A B, &
P 5 H s, O 4 B =2 A ABEA K B4R H 58 AR D4R 28T i E 2B AR 1 e 3 1
Ap 2RI, 2 AfrissdfE)s B, Aok 8l KIEE N, FREM I A TR 7E9 H ik
P A RAE, &M 3—5 At E R, s H 22 R AR, FRF4 A Mt &, FR4EsH St
A, WL R 1—11 At E R BIHE RS 11 A 2R BT 12 AR siERE, En R
FEn SRR ISR, T A 2 LTS, 45 H S R KO & 2D (0 He i E 2—4 A OIG, Hfh H 22 7R
K PP BRI T AR, Em A bR S A B, Hoth 4 A bR K, 2—4 A KT R HEE, Hax
JERORST AU Sl

6 P PRI L LR 9, A Wit LU SRR, Hoh 2 A e R A 2
G i T Al T RS A SO B e RN, ARG =R AR,
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I K v R 21 S LT A (38 Ry (B 35 A OG (P<0. 05) B i 3B 40 6 (P<0.01) (£ 10) .

F9 HEEFHUME/ (¢/n’)
Table 9 Mean annual LMA of the seedlings
2] EAW AP EATEFAN)

Lt BE KAk . . 4 214
. oo . Cinnamomum Camellia Ormosia . .
Elaeocarpus sylvestris  Mytilaria laosensis . . Castanopsis hystrix
camphora semiserata pinnaia
it 48 59 48 98 33 51
Znt 56 67 61 124 51 63

F10 BEREXNEHALHENZIRE
Table 10 Effect of rainfall amount on LMA of seedlings

phnas i FEAKRL mYEpy:
Tree species Type of Sample Regression R P
leaf shape number equation
1t Hrit 60 y = 0.0011 2®— 0.3645x + 62. 725 0. 603 <0.01
EH 60 y = 0.0004 % - 0. 1447x + 59. 962 0.329 <0.05
KEHE Bt 60 y = 3x1074+ 0. 0401x + 50. 931 0.255 <0.05
ZH 60 y = 0.0005 x%- 0. 1419x + 68. 712 0.361 <0.01
R it 60 y = =0.0002 «%+ 0.0736x + 39.577 0.118 >0. 05
ZH 60 y = 0.0005 x*- 0. 1483x + 65. 461 0.276 <0.05
EAWI TIPS B 60 y = 0.0007 2>~ 0. 1704x + 83. 896 0.259 <0.05
ZH 60 y = 0.0003 2>~ 0.0731x + 119. 38 0. 404 <0.01
fEAE AN Bt 60 y = =7x10752%+ 0. 0524x + 27. 182 0.324 <0.05
Z 60 y = 0.0001 2>~ 0.0191x + 48. 103 0. 170 >0. 05
£ HE Bt 60 y = 0.0007 2*>— 0.244x + 64.18 0. 346 <0.01
Z 60 y = 0.0002 2%— 0.0432x + 63.584 0. 207 >0. 05

6 FRAHT ) L E A H AR R IR, o S RS HERN Y R 21 S AT ZE AR T AT R
ST HE RT3 R B8 SR G (P<0. 05) b S B AH 56 (P<0.01) (£ 11)

F11 FHKENEHALHEHZ M
Table 11 Effect of mean temperature on LMA of seedlings

phaa ul‘%@i‘” ’ AL [ml5 7

Tree species Type of leaf Sample Regres'sion R P
shape number equation

TR 2 B 60 y = 0.2808 2% - 12.86x + 190. 21 0.361 <0.01
2zt 60 y = —=0.0089 »*+ 0.2359x + 52. 891 0.077 >0. 05

KEHE it 60 y = =0. 1161 %+ 6.3004x — 21.997 0.237 <0. 05
&zt 60 y = 0.0264 2~ 1.0327x + 75. 463 0. 063 >0. 05

FERf it 60 y = =0.0359 2%+ 1.7579x + 23. 331 0. 055 >0. 05
2zt 60 y = =0.073 »*+ 3. 8681x + 12. 493 0.212 >0. 05

FAW (AP S Bt 60 y = 0.3975 2>~ 16. 606x + 245. 62 0.270 <0.05
2zt 60 y = =0. 1073 x>+ 4.7537x + 68.458 0. 527 <0.01

A EANE Bt 60 y = 0.2018 x*— 8.96x + 127.39 0.341 <0.01
2zt 60 y = —0.0985 x>+ 5.3695x — 18. 674 0.118 >0. 05

L1k it 60 y = 0. 1947 %= 9. 0427x + 152. 99 0.247 <0. 05
Eolly 60 y = —0.0246 x>+ 1.6801x + 38.6 0.230 <0.05

6 FHAI Y LI S OGN RIAAAE I OC AR AR LA S A4 T I RIS i K S8 HE R 178 B 41 52 AR
I ZTAEIN 2% (4 IRy 35 M 26 (P<0. 05 ) B i A5G (P<0.01) (£ 12)
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F12 EREEXEALLHERZ M
Table 12 Effect of illumination time on LMA of seedlings

Tl -2 HEA%L [ = 5

Tree species Type of leaf shape ~ Sample number Regression equation R r
TR R Bt 60 y = —0.0063x%+ 1. 6823x — 59. 803 0. 400 <0.01
Z 60 y = —0.0034 x>+ 0. 8876x — 2. 4069 0.288 <0.05
KEHE Bt 60 y = =0.0094 x*+ 2.5191x - 118.5 0.412 <0.01
Z 60 y = 0.001 x>— 0. 1548x + 69. 581 0. 167 >0. 05
R o 60 y = =0.0094 %+ 2.5191x — 118.5 0. 483 <0.01
Z 60 y = —0.0006x%+ 0.2415x + 40. 565 0. 152 >0. 05
EAWIATIP S ot 60 y = =0.0061 x*+ 1.6875x — 28.304 0. 089 >0. 05
Z 60 y = —0.0002 »*- 0.008x + 123.99 0.307 <0.05
fiEAE AN oy 60 y = —=0.0006 %+ 0. 1995x + 17.536 0.228 <0. 05
i 60 y = =0.0014 x>+ 0.4631x + 15.363 0.110 >0. 05
2Tk oy 60 y = =0.005 x>+ 1.4464x — 47. 629 0.374 >0. 05
&t 60 y = =0.001 *+ 0.3013x + 41.728 0. 130 >0. 05
3 itig

FELD 1) 32 B T R PR VRS S o 1 90 25 2 R A L A T X P 35 2 A S R e
M JEAE YA R b T BV R R RS B, OB A2 M B S DRI TR 7 OS2 0 L ALY 1 B8 0 BRI S N, ol
PRI A i PR AR AL 7 SR ZE 5 R AE KR RVE S R MTIRE ™ AR ¥ R A AR A: YIS L
B ARSI AR B 52 22 SR, ph I 4 A i o S0 A T AR ) g ot R R A
AEAET, VA R R 0 17 SRR — RS M PRI i TIL I A0 & LR bR 5 R 2
TENARIPTTE , BRI 1 XX SE R Ff AR 2 R T %

AWEFEA 6 Rl B 7 BRI S AR DG PR Rl Y kAR SR BE AN R] : (1) Bl 1 AR A Y L ff A
SRR AKR LA /NI 2T AR LT, AR/ N AR R T R L0 6, B M AR OGP R R A A2 A
Ko iXLeglypgit LSRR AR AR B IR B —E RTS8, e A R] B S 0 PR BLAT R A T AR T
JOE A JIARDG! S | TRk el A v X P AE TG LR ) o G B TRLEE K 4 A5 PRI TR 2R X e 4 v i RS
KA N5 (2) U B, A R FIOR S HE, X Pl i 2 S Dy R B AR e i B AL e e 1k
PG A AR HSE WA K . AW FE R, 34 DR RIERI5E DR 3368 AN [ 4 v 14 ik B 26 8 52 i e e %
FER Ak BRI T 57

FEARTR] I A2 25 R GE 7 A MR AR A LI BT PRI 7 ey i AR S AR S U — E R R 6
Foft )y 7 B AR AR 5C R B AR B SC R AT LA A3y 3 Bl QO UL B AARAR Bty - A8 1 5 [ i <L
FIE IR ARG | I A AT OC 2R B R 1 IR AT G R A 38 D 5 e, R IR I R <R s
FIOE R FE AL B BRI AR @) KB HRR I R AR A A S DOE IR RE ARG, T A 4R 48 1 Ol BT i) 22
BN A RS H A R BRI, B/ s B LLAB AT | R 21 S AL ity R AR AL 5 R RS
i S ARG . ZL A S LT (4 i B A K R S A AR AL AR, S IO R S AH 56 28 B 5 e v A
TR IG N S35 T B T T R £ R I B A T R AR A B R I R AR P T R H I A A
K Z S A R e Rl S S R, R e R R R, AR T AR Ik e 2R R
FILLHER Py AR AR 58 A KOs B T 922 55 R M BRI RIE T B, AR S P o ¥ R 40 S0 7 R A
T ERAR RS- 5 R AR A Bk 2 AR RIS, T B AT Sy JHC R Ay g of , o vy e R 2 3 7 P i, R 3L 55
JEHIT FEUR, O IR S E R AR AR R

LA ST I O FAR(ELHE BRAE 3 A0y REHEINBUAE 3 R 4 H 0y Bl ZLAE M2 MZLHE H BLAE 2 3 4
HAy, R L e 1 BUA G, DAL A 5 S A5 B A RO ik iy sk 307 i 2 000 2 (R A I 2R M B 44
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W2 T LA ook oy s, TS B, R EE M E N BR ARSI A iy, 6 R EHT 4 L
POy FARARRER, R ARAR B L AR SR AT RE B AR R R, R AR A ML R R B R,
TR B E AR, RIS A L SUBORB A i, b~ AF 37 I 4 LU BN T2 R DR D i K 35
Pyl A, M R AR AR, i A A AU M ROK MR, TSR, 6 Bl h 2048 A8
0 I B - 247 L P e v T A 4 S DR 2L AR 28 A i (i 1) T 5 AR 26 B 200 1 440 i B 1 £ o
JEIE R LB UK 3k, S IR S ot i LA B i i AR R S i R AT I K S i
ROV R REFR A3, DR T 30 e L R 2 () A R B P36 7 B R SR R T S I R R IO R Y AR v
FER BRI 1B

B3 R 10 T I B T Pl 1 AL A9 S A L B - A T S AT G, 2 T A ) T 4l i 9 e A A
MRS YRR R T 0 A bE S GG IR 38R O X 28 40 v 7 13 LAY e il R R BRI
REIE 4R LA ARG T R AR R SO T, R B M= B ARSI 2 20K 5k |
U ALY S A A VRS S Y IS A R T L RN, L R T A o R AROE A R
PR AR P 53k FE T % — SE Iy AT SR A P o IR SR, e LR S ek v R JLPE a vy, DTS T 4 A BTG 2l 7
RSN, S B CO, B A RIS A3 4w i b i L B SR ADE IR TS AR DGR R

6 MR B IR S TEAMAOK P R AR A TR B — 7 B9 & 7 Al 3 | (B2 A AOK P B RS X L
B IR SRRV 2K LR A i S8 A5 5 2O F A RO S8 88 2 o e
FIREE T IZACE , IR R RUBE X BRAR 4 i 7 FE A8 A BEAT IS, 8 0 A AR b s R R xS A2 Ak 14
WA, A L DR PR A4 AR IR, AR IR, X 22 IX PRI 28 i AR T RO s o 8 e 2 2R AR
Foft By PR AL A 55 U A 5 B SC R IS, T LA T sk SR Rh i 1 25 e B U O AL, O T A2 2 278
ST AR R SRR B
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