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Abstract: Quercus forest is a typical forest type in Hunan Province, which plays an important role in water and soil
conservation, and maintaining ecological stability. However, most of the natural regeneration of Quercus forest in Hunan is
poor, because of limited research on Quercus regeneration mechanisms, and ineffective management. Based on field

investigation data, we analyzed typical Quercus natural secondary forests in Hunan, and used K—means cluster analysis to
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classify forest types. In this research, we studied sapling regeneration characteristics of different Quercus natural secondary
forests in Hunan and examined the correlation of the sapling regeneration index ( density, average ground diameter, average
height, and average crown width of saplings) with environmental and stand factors in different Quercus natural secondary
forests in Hunan. This study aimed to provide a theoretical basis for the restoration and management of natural secondary
forests of different Quercus species in Hunan Province. The results showed that the natural secondary forest of Quercus could
be divided into five types by cluster analysis, including Castanopsis eyrie—Castanea henryi mixed forest (CC) , Fagus lucida
—Cyclobalanopsis multinervis mixed forest (FC) , Lithocarpus glaber—Cinnamomum bodinieri mixed forest ( LC) , Quercus
serrata—Castanopsis eyrie mixed forest (QC), and Cyclobalanopsis glauca mixed forest (CG). The dominant species and
species richness of the regeneration forests of different types of Quercus secondary forests were significantly different ( P<0.
05). The sapling density in five different secondary forests of Quercus was < 500 trees/hm’, and sapling regeneration was
poor. The number of saplings of different Quercus secondary forests was significantly different( P<0.05) , in the order of FC
> LC > CG > QC > CC. The sapling growth status in different forests was significantly different( P<0.05), and in the
sequence of CG > FC > QC > CC > LC. The results of the correlation analysis showed that there were differences in the
main factors affecting sapling regeneration in different types of secondary forests. In CC, there was a significant negative
correlation between the sapling density and humus thickness (P<0.05), a significant positive correlation between the
average sapling height and shrub coverage (P<0.05), and a significant positive correlation between the average sapling
basal diameter and herbaceous and shrub coverage ( P<0.05). In FC, there was a significant positive correlation between
sapling density and altitude, humus thickness, and litter thickness( P<0.05), and a very significant positive correlation
with herbaceous coverage( P<0.01) , a significant negative correlation between average ground diameter and canopy density
(P<0.05), and the average sapling height and crown width were significantly positively correlated with the slope position
(P<0.05). In LC, there was a significant positive correlation between sapling density and slope direction and soil thickness
(P<0.05), whereas the other factors had no significant effect on sapling growth. In QC, sapling density was extremely
positively correlated with canopy and tree density( P<0.01) , and negatively correlated with slope position( P<0.05) , and
the average sapling crown width was negatively correlated with slope (P<0.05). In CG, the average sapling diameter was
significantly positively correlated with soil thickness( P<0.05), and had an extremely significant positive correlation with

tree density( P<0.01), and the average sapling crown width was positively correlated with shrub coverage (P<0.05).

Key Words: Quercus natural secondary forest; regeneration characteristics; environmental factors; stand factors
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RIS TRIPRAT 2% A 358 XX 4 ST B2 0, SR T T AR 2 R AR UL E AR K B 5 A A B B AR i e
WA

1 FREXHLR

IR (24°38'—30°08'N, 108°47'—114°15"E ) Hiu &b v [ v g &8, KT iz, 2176 98 667 km, LK 774
km; + 3 S EFZY SR 21.18 T3 hm® , H oAk HIR 1300 5 hm® , AR 55 59.57% , 6 L AR EE TR 5.05 42 m’ ;16
P 24—2099 m , FCHB 53 Hhy XK 5 BEAE 100 m %5 800 m 2 [] . 1A Ja It o 7 Y 2 XUV A%, 4 4
SRR 16—18°C Z [0], 4F H JRESHCH 1300—1800 h, Jo7E #4< ik 260—310 d; 4R F- R K & 7E 1200—
1700 mm Z 8], Wi Feiili K GE R . Lo R DLLT R e 1, O 50 @ A AR L1 BFFEIXOA &
FEREAE , K 2 S ( Castanopsis eyrei) HESE ( Castanea henryi) 55 7K X ( Fagus lucida) . 22 ik & X
( Cyclobalanopsis multinervis) A1k ( Lithocarpus glaber) Mtk ( Quercus serrata) .7 X4k ( Cyclobalanopsis glauca) .
Fa# ( Cinnamomum bodinieri) \J&JZ 7 ( Ternstroemia gymnanthera) FSE-Wi ( Carpinus turczaninowii ) S5 #p 2 Al ;
TEA FE i e A A1 BY ( Rhododendron latoucheae ) 1145 ( Camellia japonica) FAT (Indocalamus tessellatus) \ANAE
¥ (Eurya loquaiana) 2R 3% $5 2% ( Camellia cuspidata ) %5 W) # 2 15 5 AR JZ 3 % 22 5 ( Eupatorium fortunei
Turcz) %% % ( Ophiopogon japonicus) IRYT ( Lophatherum gracile) .¥-H: ( Dicranopteris dichotoma ) %5 1%, ,
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Table 1 Clustering classification number corresponding precision

HRIH ) BRI KB/ %
Clustering number Accuracy Clustering number Accuracy
2 74.6 4 92.2
3 87.4 5 96.8

2T T T 0 51 HRE B ROAR AT B N 5 2em) A I B9 BTk B & B TR R K
5811 96.8% , 1 EWFIT I ELR . HeHE 51 HAE b iR L3153 R 5 A PRI B BiTAK HE SR 3SR (CC) L 5Emt
KE KR Z k& KIRASH(FC) ABRERIE M (LC) HMIAREBEIR AR (QC) \FKIBRIEZH(CG) , 5 M5
KA FRIPEIL (FC) JZRJE(CC) M (LC.CG) ARG (QC) o 5 Flbk /S RIRE  JEANE I N 35 2.

F2 5 LR ERER
Table 2 Basic factors for sample plots of five forest types

MO Forest type cC FC LC QC CcG
SHAF< Disrbution area bt o LS EE H B
BEHBAL Plot number 13 9 6 10 13
K Altitude/m 900—1040 1427—1638 80—98 1010—1330 80—240
HJ{E Mean/m 965 1499 92 1222 175
WP Slope/(°) 17—45 27—45 11—15 17—35 28—45
YI{H Mean/(°) 29 36 12 27 36
e Soil type gy pige T AR 213
A3 Soil thickness/cm 52—95 45—92 53—61 43—80 75—93
I Mean/cm 77 74 58 60 81
ﬁﬁfiﬁib e 8—25.5 7—20 4.0—5.5 5.0—13.0 10.0—20.0
J{H Mean/cm 14.1 12.1 5 7.9 14.2
HiT&¥) R Litter thickness/cm 1.9—4.5 3.0—6.0 1.0 2.0—5.0 2.0—4.0
Y Mean/cm 3.0 4.0 1.0 3.5 2.6
HBIAIEE Canopy density 0.69—0.90 0.75—0.88 0.86 0.73—.86 0.63—0.86
YA Mean 0.80 0.83 0.86 0.78 0.75
ﬁfiiw/ B/ 736—2388 961—1730 2367—4118 882—1914 722—1837
YJ{H Mean/ (#£/hm?) 1475 1270 3439 1226 1113
A 35 i Herbaceous coverage/ % 0—50 2—15 2—16 3—36 238
IE Mean/% 9 6 6 12 9
HEARTEE Shrub coverage/ % 1—55 0—58 12—35 3—43 2—20
YIE Mean/% 16 20 17 24 9
WA AEWE (4F) Stand age/year 24—75 36—72 22—25 30—75 21—46
I (4F ) Mean/ year 46 49 23 49 29

CC . SAEHE TR M Castanopsis eyrie—Castanea henryi mixed forest; FC ; 757K 7 X 2 Ik KR 3 MK Fagus lucida—Cyclobalanopsis multinervis
mixed forest; LC ; £1 Ak #5 PR 38 Ak Lithocarpus glaber—Cinnamomum bodinieri mixed forest; QC . A SR TR S AR Quercus serrata—Castanopsis eyrie

mixed forest;CC;%W%?ﬁng% Cyclobalanopsts glauca mixed forest
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Table 3 Species composition,important values of arbor saplings in different Quercus secondary forests

X T/ %

Relative coverage

AR BE/ %o
Relative density

EEH/ %

Important value

W AR /%
Forest type Tree species Relative frequence
¥4 Cinnamomum porrectum 23.08
KA Lithocarpus harlandii 19.23
% Castanopsis eyrei 15.38
#2K Cunninghamia lanceolata 9.62
4t X Cyclobalanopsis gracilis 7.69
CcC B XIH% Cyclobalanopsis glauca 5.77
FHIM Lindaera pulcherrima 1.92
KM# X Cyclobalanopsis jenseniana 5.77
JE R ¥ Ternstroemia gymnanthera 1.92
HEDE Castanea henryi 1.92
WAL Symplocos caudata 1.92
FHM Lindera communis Hemsl. 1.92
KR Quercus acutissima 1.92
LI 5 K% Taxus chinensis 1.92
Z ki X Cyclobalanopsis multinervis 13.33
FGEHAG Carpinus turczaninowii 8.33
W& MAPIE Enkianthus serrulatus 8.33
SEMIKTE X Fagus lucida 6.67
Z M52 Lauraceae. obtusiloba BI. 6.67
KLU Symplocos grandis 6.67
LEMHAR Lindera fruticosa 3.33
#4% Pseudotsuga sinensis Dode 5.00
HFIARET Litsea elongata 5.00
KM Lithocarpus harlandii 6.67
WAL Fuchsia hybrida Voss. 6.67
FC PUHBAE Dendrobenthamia japonica var. chinensis 5.00
LA Symplocos caudata 3.33
e )\ Nllicium fargesii 1.67
K H %25 Stewartia gemmata 1.67
475 X Cyclobalanopsis gracilis 1.67
2ZiEA Daphniphyllum macropodum Mig. 1.67
HEFHAEMK Sorbus wilsoniana Schneid. 1.67
BeA Swida macrophylla ( Wall.) 1.67
FH R Cyclobalanopsis glauca 1.67
HEME Sympiocos ernestii 1.67
ZHFRE Clethra delavayi Franch. 1.67
{18k Lithocarpus glaber ( Thunb.) Nakai 31.58
#AK Cunninghamia lanceolata 26.32
LC RS Cinnamomum bodinieri Lel. 21.05
K3 X Cyclobalanopsis jenseniana 10.53

30.49
17.09
19.09
0.88
3.50
3.05
11.10
2.73
3.32
2.16
1.94
1.83
1.66
1.16
34.17
6.44
8.74
6.86
4.24
3.61
4.65
0.81
3.76
2.59
2.53
4.74
3.13
4.56
3.57
1.65
1.40
1.45
0.70
0.19
0.08
0.12
83.55
7.67
4.98
3.04

36.99
22.32
14.36
9.33
3.50
5.27
0.63
2.85
0.78
1.10
0.67
0.63
0.78
0.78
34.75
8.48
6.08
2.99
3.03
3.52
5.22
7.30
3.51
2.86
2.51
1.62
4.43
4.12
0.51
2.17
2.35
1.81
1.14
0.57
0.57
0.45
67.17
19.26
9.70
2.59

30.19
19.55
16.28
6.61
4.90
4.69
4.55
3.78
2.01
1.73
1.51
1.46
1.45
1.29
27.42
7.75
7.72
5.51
4.64
4.60
4.40
4.37
4.09
4.04
3.90
3.79
3.63
3.45
1.92
1.83
1.81
1.64
1.17
0.81
0.77
0.75
60.77
17.75
11.91
5.38
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AREL e AR/ % AT 55 B/ % AHXT 25 L/ % EEAE/ %
Forest type Tree species Relative frequence Relative coverage Relative density Important value
M35 X Cyclobalanopsis gracilis 5.26 0.49 0.65 2.13
HXIHE Cyclobalanopsis glauca 5.26 0.26 0.65 2.06
WAL Symplocos caudata 8.16 23.28 14.47 15.31
WAL Fuchsia hybrida Voss. 6.12 16.60 14.32 12.35
R Cinnamomum porrectum 12.24 10.78 11.38 11.47
EHh# Castanopsis eyrei 10.20 8.92 11.04 10.05
ZE1EA Daphniphyllum macropodum Mig. 10.20 6.25 7.68 8.04
K-8 Lithocarpus harlandii 6.12 8.47 7.49 7.36
MIKE Quercus serrata Thunb. 8.16 3.53 6.22 5.97
AR Acer 6.12 2.22 3.20 3.85
W&# Castanopsis fargesii 2.04 3.47 3.87 3.13
WS Machilus leptophylla 4.08 3.35 1.73 3.05
QC K2R Cunninghamia lanceolata 6.12 0.38 2.60 3.04
HFARFET Litsea elongata 2.04 3.53 3.09 2.89
W2 Dendropanax dentiger 4.08 1.92 2.47 2.82
T XA Cyclobalanopsis glauca 4.08 1.94 1.86 2.63
L5 5 Michelia foveolata 4.08 0.67 2.11 2.29
ek TF X Fagus lucida 2.04 1.03 0.65 1.24
KK Alnus cremastogyne 2.04 0.60 0.91 1.19
REW Cinnamomum bodinieri Leul. 2.04 0.54 0.65 1.08
T XIHR Cyclobalanopsis glauca 54.17 90.94 90.48 78.53
Z kX Cyclobalanopsis muliinervis 12.50 3.73 3.76 6.67
CG A2 Cunninghamia lanceolata 12.50 1.26 2.22 5.33
MBRA Choerospondias axillaris 8.33 2.05 1.91 4.10
#AH Dalbergia hupeana 8.33 1.43 1.05 3.61
LR Pinus massoniana 4.17 0.58 0.58 1.78

W 3 T BT th IR v A T A A DS P S ke T 22 R CC AR T 04D
WA 14 70 0@ F 6 B 11 &, PLEBFN R 85 ( Cinnamomum. porrectum) , T EAH KT 30% ; HR A M- 4k
( Lithocarpus harlandii) 5[5 ( Castanopsis eyrei) , R EAHII KT 15% , FC KT B HRAH 22 #1558 TF 12
B15 J&, Bk 2k E X ( Cyclobalanopsis multinervis ) , B B A 27.42% ; H k2 &8 H-A ( Carpinus
turczaninowii) W 2% TP AL ( Enkianthus serrulatus ) 152K E X ( Fagus lucida) , EEAGEI KT 5%, LC KT
FH A 6 B, R T 3B 4 8 . BN A AR ( Lithocarpus glaber ( Thunb.) Nakai) , 75 585 £ #4 v 5 BH
B EEAE N 60.77% ; HIR AFZA ( Cunninghamia lanceolata ) FVEERS ( Cinnamomum bodinieri Levl. ) , T EAH
PIRTF 10%, QC T EFHYMA 18 F, /08T 10 B, 16 &, EFEMF K LA ( Symplocos caudata) | B 4L
(Fuchsia hybrida Voss.) SR , EE{EEIKT 10% ; HUCHSLIEA ( Daphniphyllum macropodum Mig. ) 1<
A MR FIMIAER ( Quercus serrata Thunb.) , FEEAGYI KT 5%, CC T HHLWA 6 i, /0B F S B S @, BH
WP A7 XIBR ( Cyclobalanopsis glauca)) , ¥ 58 4l vy 7 W b fIe 34, 0 BEAH Sy 78.53% 5 Fouk hy 2 ik 5 X A AZ
A BT 5%, 5 SRR URAEMT B B A Rl 35 KRR, H BURAEE  BWEFh A K2 K LB -
H XA KK A RS
322 REMBTR AL R KA

ARSCR T 4 A SOHTHR b3 431 2 A b 3 28 R LI B B R AIE (4028 B2 ) AR KA B0 (4P 2 e T2
PELUJTEIEENR) . ) 1 T LU H: 5 ORI BRI 8 Ry AL 500 B/, SRR L2 S
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AN TR RR S U LR AR A B 358 B R/ NI < 55 M 7K 7 X 22 Bk 7T LTRSS B> £ MR AR R S P> 7 X BR IR S AR > M AR
BHRFIR SR> BHRHRHE SR SCAR , 22 50 5 . T MIRRIR SSRGSy A P32 i Fr ok, P 2 e i AR T e i
KT R Z kT RITRASH , R B G A AR DB, 58 M KT R 2 ks KR SSMIR Z , AT RIS R 22

& - b~ -
% 600 b . ; 4.0 e
%% joo I . W2, s0t b d
~ - <
g T, d 253 a
Eg 300 ﬁ‘g £ 20 F .
K|S 200 B2S
on RoO? 1.0 f
£ 100 + g
% [}
g 0 p= 0
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g 50 - e 140 ¢ .
~ [
on L
£ a0t b EE _ 1 a e
T & =3 1 L
E‘SE 30 | d ®Ei5 2
poli- I a N EE,J 80 c
S22y : 255 O
= REgT 40¢
1o F S
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E 1 AREHSRERD T EIIERRFE (HEAREIR)
Fig.1 Features of saplings regeneration index in different Quercus secondary forests ( mean+SE)

DR P T8 5% o B A i) 2 75 A [ AR i) BECRT S AR A7 AR R 22 5% (P < 0.05)

3.3 AN[FIRRE U A MR LA ST 2 M X 1R S B

53 AN RIS BRI U EAR AR (x, ) BB () IED () B2 () R SRJREIE () A B )2
(x¢) M WIEIE (x; ) FFFREE A T FARIPAFRE (xg) PP (x0) TEAREE (x,) AL (x,,) FEAR
(xy2) FEMRIT N0 AL LA TEE (y, ) (ARSI 1 (y, ) IR (s ) P25 () AR
IR B, iR g R sk 4,

R4 GERER 5 MRS ER TR S 4 A BUEHR bR 0 3 RN, R 7 AR T 4 4
MO T 5 4 A FFIRIR AT 48 b A AR SCNE (B AR 2L B8] 5 4 AN BB R AR B AR SC B T A A
ZESE, CC Al 55 8 B o P P 35 AR O, AR A PRI IR 1 X A g A SR AN 5 & P 240 55 AR =
JERE B AR O A B AR SRR S R SR R R IEAIOC . FC YR AR S IR S TUS B A
Ve R B B R TR G, 5 AR i R A N A O 5 SRS X AR P B8y R 2 A 2 TR 5 4
P32 A SRR A 22 W 38 DM OG . LC R AR R S e | R B A S AN OG AR R R 4 A A G
RFRLW, QC H AR | A8 B2 o0 1) 55 R WA 1 8 3 TR O s 24 B S5 AR A B 7 R A
FIEMK, CC HAM-FE e 5 LR 52 B 3 AR G, 570 A B A I 35 TE AR OG5 A1 149 e i 5
AR B IR,

g

4 S5t

4.1  HRIFIEAI S

R SEPASE: 9 Bl 14—l S R0 RIS AR | LA WA T 10 43 A EL AT 8 A b P 25 57 5 b sl R L A T8
T R AN [ L DX S TR AR S R AR AR R SR BB R , AR F 9T R F k—means 20T, 4 51 MREHBAR SR
AR 53R 5 ARG SR G300y AR HE SR SS AR (CC) stk X 2 Ik KR ZSHR (FC) A BRRERHR 2E
MROLC) HMIBRFAHIR AR (QC) (T KARIRZSAR(CG) . RIEHE LT 96.8% , i W FE 43 Hr ] 43 Ak 43 2 Y
557 A T SR 3 B AR H— B
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Table 4 Correlation coefficient between sapling regeneration indexs of different Quercus secondary forests and influence factors

i e~ SRHIAT HAHRT
R Regeneration Environmental factor Stand factors
Forest type indexes X, X, X3 Xy Xs Xg X4 Xg Xg X0 X X1y
Vi -0.34 0.19 -0.35 0.22 -0.44  -0.65" 0.04 -0.16 -0.48 0.26 0.28 -0.22
Y2 026  -0.47 -0.07 -0.22 0.27 0.23 -0.35 -0.14 0.32 0.38 0.45 0.63"
CC V3 024 -0.09 -0.01  -0.13 0.33 0.09 -0.04 0.26 0.24 0.04 0.61" 0.59 "
V4 0.379  -0.31 0.08  -0.37 0.14 0.52 -0.00 0.04 0.10 0.14 0.18 0.44
Yi 076"  0.19 -0.47 0.58 -0.56 0.78 " 0.70" 0.28 -0.02 0.14 0.87** =038
Y2 0.29 0.19 -0.42 0.66  -0.16 0.52 0.02 -0.27  -0.58 0.08 0.07 0.26
FC Y3 0.25 0.18 -0.36 0.50 -0.20 0.29 -0.11 -0.04 -67" -0.01 -0.05 0.28
Ya 0.30  -0.06 -0.55 0.81"* -0.06 0.51 0.39 -0.09  -0.23 0.27 0.25 0.18
¥ .a .a 0.88* -0.34 0.88 " .a .a 0.06 .a 0.23 0.21 -0.56
Y2 .a .a -0.47 0.35 -0.47 .a .a 0.34 .a -034  -0.02 -0.24
LC Y3 .a .a -0.19 0.16 -0.19 .a .a 0.23 .a -0.56  -0.16 -0.51
A .a .a 0.03 0.34 0.03 .a .a -0.08 .a -0.58 0.40 -0.46
Y -0.58  -0.09 027  -0.71" 0.44 0.48 0.55 0.36 0.74* 078" 0.62 -0.60
Y2 -0.27  -0.00 -0.15  -0.47 0.57 0.17 0.50 0.62 0.09 0.05 0.16 -0.46
QC V3 -0.20  -0.10 -0.14  -031 0.40 0.15 0.12 0.54  -0.04 -025 0.07 -0.24
Va4 0.60 -0.70" 0.18 0.38 012 -0.25 -0.08 -0.28 -0.38  -0.38 -0.18 0.17
Y -0.05 -0.31 0.07 -0.33 -0.18 0.29 -0.17 -037  -021 -0.15  -0.37 -0.43
Y2 -0.02 0.48 -0.48 0.368 0.67* 029 -0.24 -0.16 0.43 0.69** -0.11 0.08
CG Y3 0.10 0.44 -0.53 0.35 0.35 0.04 -0.30 -0.39  -0.08 046  -0.19 0.40
Va4 0.15 0.23 -0.12 0.10 029  -0.06 -0.20 -0.61 0.22 0.38 0.06 0.59 "

X1 : TR Altitude ;x, . 3¢ Slope ; x33 14 Slope aspect ; x, £ Slope position ; xs 1 3/EJE Soil thickness ; xoff F851 L Humus thickness ; x, A4 Litter thickness;
xgMAMFE Stand age;xofiBIAE Canopy density ;x (JR A Tree density; x,, A Herbaceous coverage ;x AR 3 Shrub coverage;y, % Sapling density;y,
LRF-HI7 Mean height of sapling; v, %1 2145 Mean ground diameter of sapling; y £ -2 5 Mean crown width of sapling ; * ;P < 0.05(WE) ; * * .P < 0.01
(W) sa.: T EDF—AEE N H i, BRI T

4.2 MRISILEMTT ALY h 4l BRI (B

FRFFERM, S5 AR DE R 2 B AR I B 50 (1 B R AR R |5 FR SR AE AR AR T
SRR AR R B R S AR IR AL RS AR, X VK B SR A SR AR L, R BRI 5 ARSI AE bR
23 [A] 3 A DA R, 25 DS TR AF S PR A7 A2 22 5, 2 ARp 2 S h R 6 AR 44 DL GRS A
[7] | AT S SCE R R0 A R B 04 . AEARRERAR AR (LC) 175 KIARIR AR (CG) SR ah i A % 7
XIAR o B A, d B o T TE AR 3 28 B 60% LA |, H 3 % IR R Z AR H A, AT RESE th T, HAv A
JEYY RO ISR RS fi7 B0, 2 BARFARRIE Tl oy 0 P, AW R BT 5 L HFE U R 5e 5 A, HRr 3
PR UM, T A2 PR SRR S, 0l = & BEROR, B A A DLl AN A e . JEHOR ARSI TR 22
MCQC) , EHT A B PLHBI FA LB | i B AL SR AR , 2B R T 109% 2T R ARG R
4.3  BRISULEMTT AR LI B Rk B A2 ROR I

MIRAGI R RAE 5 AR ORGUR T | 5 FhA [ BRI UL ARG 2 B 2 R 3 500 B/ hm? | SE B 17 L4
28 s AR AT AR G e S AR R DL 28 5 3% . Se it /K s 22 ik XA SS AR (FC) ST 2l 14 ik K
WK, BB AR S i LUK S8 R S U2 R TR (i B RO O B, iR
SRR CC) MHIARERER SR (QC) AL T8 1, HUBTRE J1 AN A2, 3 BOM AR AR S U A B 114 4 A S0 2
BUN, ATBRERHESM (LC) 58 MRS (CG) Ab T80 W11, 4l B B8 80 4 B AR {EL A MR AR AR TR S bk
(LC) ARt P45 g LA S P-329 s i 249 B/ T AR R U AR AR 3 32 B RO A AR AR AR S AR (LC)
AT ARMRECR B R, S BT B A AR R A RS 2 MELLAF T
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4.4 AFEBREUCE AR B ST R0 AR 5 0BT

AP IR K SRR BOEIR REE K R AR PR A5 R A TR LA 1 (MU A1 SR
REED) RO DR T (AR e S5 Al 2 B TR 7 R 2 ) 9 T 4 A 5 IR 1 DI AH G ] 322 9 52 o BT 4 A8 ) 22
K2 MDA TS R R BRI ARAIIARY BT IR 25 A5 M) DRI A LA P 45 2R, S [) 288 B0k 2B ARk 4 A 7
(1 F 2R AR 2257

TR E SR AR (CC) Hh Al B2 5 1 98 o JE 5 {8 35 S G, U8 WD 8 B IS X %R 702 Y B A A AT
BELAFVE ], iX S0 P R — B0, SR 1 SR 3R B 5 8 3 IEAHOG, P I AR S AR S
FEA TR B R IR . S ol THE AR J 55 A vy s 8 B ol 38 1) SO 5 i 3 K i B2 ) 38 K, 40y ) 5 ik
D HUB AR TR) A BRI IR 0 5 4 D58 , AR T2 Ak i AL AR A AR R

SEMKTT X2 BT KR SCMR (FC) APt 3 5 5 g 3 B R R G v ) V5 1 A 38 IE AR i il T
TE ARG P AR S B OB SR R A 1Ak, B T TR ) S8 b 23 P A AR R oK, Bl
W S 2 B, A DU A RS, S BUR AL AG  RE B B I, R A bR rh AR B A K e B
A, X A AR g 7 A 3 TS X A S 7 A A S TR, 3B R TR AR B8 AR K A R e AN 2 ST Y
R ) R LR A AE R AR et K X 2 K X TR S ARIT AL () B 7 b 5 L i B R AR
CEHYRERT 360,35 2) , 1 LT BEELT LT B9 35O T & He A3 IR, L0 A R e Ll - S 5 AT
IR, AR LT R 2B LB A 2Bt A R A S - 249 3t A 5 0 P B8 B 00 2 B O, SR AT Ay e S A B 2
ARG IR R FDCBSCS , AF AT S48 19 44, JS Denslow ™ | T &P SRR HLIESE 13X — 45, 5
S i B 55 A B SR TE A OG , Se K R X 22 Bk T KR SR FAR S BEAE 2% —15% 2 18] (5 2) , it A7
XAV RIS i B R RIS 4 9 A R AR AR

A BRRERR SSMR (LC) A 3 2 S5 i 1) | 305 B 2 SR 35 TE AR SO, LA A A5 [R5 X &0y Y B AR 7
A S R A I A | RS R R R AR S S AR A A S BN DG AL L SRR B R A 3
BT A MR AR AR

HIBRRITRFIR SR (QC) AW 28 | Al el i ) 55 35 67 38 2 2 b 28 ST G B A MRy 4 R a5 A
TEH T30 LSRR R 30z, ARPAT L 5 4l 8 T 52 38 IEAHOC e AR 5 4 2 S A 28 IE AR G 1
882—1914 #k/hm* i [l A (3 2) , B T3 A 6 JBE B 150, bk 23 11 P 38 A1 B 2 38 o, A 20 v 4l 4 48 2 22 096
oo X EBIE PRI T A E AR BT 7= A B v P OE AR 0 5 ok, ELRES2 A B AR 2 Ay
MAEREE ™,

T MRS (CG) A -3 Mo de 5 4 R 1 I 25 TE AT OG , CRt phy TR L3R A3, 3oL
P2, S HEELIR , WSS A AR R AT o T BER AP 2 A A Al 25 TR, Z -
P BETT A B BN . R A S A 2 R SR ) SR OG , BE T A T A, 4l
T ORI RIS BRI 52 4 , AR T SO AR A AR R AT S I R S A I
AR, UL IAAE — S SR AL, A 3 XK 2 ) AR AT e b A T o LAl 55 AR i 2 s ) B
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