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Site quality evaluation of Camellia oleifera forest in Hengnan County

PENG Yinghe'* ,CHEN Yongzhong'*,CHEN Caihong’, WANG Rui'*,
CHEN Longsheng'*,LIU Yuannian',PENG Shaofeng'**,
MA Li"*,GONG Zhaosong’
(1 Hunan Academy of Forestry,Changsha, Hunan 410004, China;
2 National Oil-tea Camellia Engineering & Technology Research Center ,Changsha , Hunan 410004 ,China
3 College of Forestry,Central South University of Forestry and Technology ,Changsha, Hunan 410004 ,China;

4 Forestry Bureau of South Hunan Autonomous Prefecture, Jishou, Hunan 416000, China;

5 Sichuan Forestry Survey and Planning Institute ,Chengdu,Sichuan 610081 ,China)

Abstract: [Objective] The site quality of Camellia olei fera forest under different site conditions in
Hengnan, Hunan was evaluated to determine its optimum growth environment. [Method) Based on six site
factors of altitude,slope,aspect,slope position, soil type and soil layer thickness of 365 C. olei fera forest

subcompartments in the forest management inventory in 2017, the principal component analysis method
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was used to extract main site factors and divide site types. Using crown width as the independent variable,
six basic models were selected to indirectly estimate yield of C. olei fera,which were used for evaluation of
site quality and division of grade classes. [Result) According to principal component analysis, altitude, as-
pect and soil layer thickness were the most important site factors affecting growth of C. olei fera forest. U-
sing them,C. olei fera forest in Hengnan were divided into 3 site type plots,15 site type groups and 36 site
types. Among the six basic models for indirect prediction of yield per plant,the Logistic model fitting had
the highest coefficient of determination (R* =0. 868) and precision of prediction (P=98.57%) and the
smallest root mean square error (RMSE=0. 219) and sum of residual squares (SSE=1. 974). Thus,it was
the best model for predicting yield of C. olei fera. The evaluation results showed that the site quality grade
I was the most suitable for C. olei fera planting,accounting for 0. 83% with an average yield of 3. 50 kg
per plant. The site quality grade [| was suitable for C. olei fera planting,accounting for 57. 46 % with an
average yield of 3. 07 kg per plant. The site quality grade [l was less suitable for C. olei fera planting,ac-
counting for 39. 75% with an average yield of 2. 95 kg per plant. The site quality grade [V was unsuitable
for C. olei fera planting, accounting for 1. 96% with an average yield of 2. 64 kg per plant. [Conclusion]

Most areas in Hengnan were suitable for growth of C. olei fera.and the key areas for C. olei fera planting

accounted for 58.29% of the total area.

Key words: Camellia olei fera ;site classification;site quality evaluation; Hengnan County

W5 (Camellia olei fera) K 11 Z5 Bl (Camellia)
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Rl 231~324 & i g L BRER IR A, 1 AR BT F
AR 5 483K 42, 86 00 3B LA E R K 290. 8 T7
m’ , EE I TRARM PP Ry 5 B AS (Pinus massoniana) |
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Table 1 Classification and quantization values of site factors of Camellia olei fera forest in Hengnan

A7 M R %H 20 53 h aAE
Site factor Category Classification standard Quantization value
Tl HERE 1 000 m 113 .
Middle mountains Mountainous which altitude 1 000 m
{5273 ikl WK1 000 m (i} 9
Altitude Low mountains Mountainous which altitude <<1 000 m
JC W] Ik 4 3 B 2 AN FLAH X R 25 <C100 m
R Hilly No obvious vein, the slope is gentle, and the relative height differ- 3
ence is less than 100 m
-2 3 . e
. Conservative slope Y 0~157 Slope 015 1
g)l(bo);:e #H3 Slope Y BE 16~25° Slope 16—25° 2
2 BEYE Sharp slope 3 >26° Slope =>26° 3
BAYE Cloudy slope 3\ St Aspect is north 1
RYibr e AR AR e 9
| Semi-cloudy slope Aspect is northeast, east and northwest
:fpr?ﬁ FH Y% Sunny slope e\ N Aspect is south 3
ek AL b N N N 4
Semi-sunny slope Aspect is southeast, southwest and west
Tk ) No slope JCHE ) Aspect is no slope 5
DB 28 Ll A3 B P Ll = 45 0 1 de AR Ay, L4 LB R L 3
3 Upslope The uppermost part of a mountain slope from the ridge to the val- 1
ley, including the ridge and the upslope
S ZA g DA 25 L A3 B P L3 = 45 23 1 b ) 9
Slope position Mesoslope The middle part of a mountain slope from the ridge to the valley
, A LD A TR P L = A A A R T R A AR TR B Ll A A
T The 1 S f a sl h al parts f he rid h 3
Downslope e O\.Nesl p.arl ol a slope three equal parts irom the ridge to the
valley,including the downslope,the valley and the ground
FF A A AEMF IR 350 m LLTF B JR AR A
213 Red soil Mainly distributed in plains,low hills and platforms below 350 m a- 1
bove altitude
e s i o T | A e | AN R MU R o W4
Soil 1 - #WIE Yellow soil Widely distributed in the mountains of northwest, northeast and 2
Dot type central Hunan,which is suitable for the development of forestry
- . FEHAE - HE i A 4 X 45 b ;
KL Paddy soil The main cultivated soil is all over the region 3
. J& + )2 Thick soil + HEJE BF =80 mm Soil thickness =80 mm 1
EERE w2 Middle soil SR 41~79 mm Soil thickness 41—79 mm 2
Soil thickness )
Wi 1+ 2 Thin soil + 48 )5 <<41 mm Soil thickness <41 mm 3
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Table 2 Correlation among site factors of Camellia olei fera forest in Hengnan

S LR ik P 1) b2 A e o =<y et 95Y; 5
Site factor Altitude Aspect Slope position Slope Soil type Soil thickness

#F 4% Altitude 1. 000

Y ) Aspect 0.093 1. 000

Wi i Slope position 0.075 0.125 1. 000

W )% Slope 0.023 —0.043 —0.035 1. 000

LB Soil type —0.187 0. 067 0.086 —0.042 1. 000

+HEJEJF Soil thickness 0.008 0.018 0.073 0.018 0.002 1. 000

X 4 37 b R 3E AT KMO HE 4 ) A4 46 55
KMO HFEZ5 5 (0. 551) i ], U 48 45 BROE BE A 55
ROR 35 (P<<0. 01) , R W AT AT F L4 5347

Xof 5 T 9 A% 7 A 6 A4S A7 M R R AT
G35 BT s B A A3 T 25 0 il BRI 0 (3R 3) AT AL

TEERT 1B ERSA 34D, HiX 3 M EWRSE
AT Z T4 ik 80. 67 % . £ BT 3 4 F i
BT 4R A5 B R DRI 5 AR A (A K 1) i
3 AN E AT HEATIR T4 T
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Table 3

Explanation of total variance of each component among site factors of Camellia olei fera forest in Hengnan

HEIFE{E Characteristic value

PR B # far °F 77 il Extract the sum of load squares

hﬁé’} N 2 A 0 o T v /9
c it FEE L/ APITREAL it JREE A % FRRE 5 /%
~omponent . Cumulative variance . Cumulative variance
Total Variance percentage Total Variance percentage
percentage percentage
1 1.97 32.77 32.77 1.97 32.77 32.77
2 1. 66 27.65 60. 42 1. 66 27.65 60.42
3 1.22 20. 25 80.67 1.22 20. 25 80.67
4 0.68 11. 37 92.03
5 0. 35 5.85 97. 88
6 0.13 2.12 100. 00

HFHras R R ORRE 1T ERSS5HER
1) AH &P B v (0. 789) s HLAR IE A SG56 & Hok & +
B (—0. 607) , 2 A OC G R 5 1 ALY
A1 38 23 Bl A PR AR AT A AR AR L DRI e R A
1 F A0 E MR . 56 2 35 35 Bl ) i R G Tk
fem (0. 8710, Hk & e fir (— 0. 577) F 3 JiE
0.421) , UK 55 2 32 540 1 8 SRy 9k 1 s BV 2 B '
MR 7. %68 3 Falor 5 1 2 8 B2 iy AH OGPk A

155 (0.942) s HOMIEAHSE R L i 5 oAt 5 A 7 b [
TR G PE S B WO A 3 R e S R R
BE LRI b 4 A5 B . 3@ DA AT el LR
FE LRI AT B RS b 2K SN TR E
B i R BN U N > R 2R > B >
P >3 > 4 2 R B L 3 A 32 B4 40 S S B T S b
14V B I T A HEAE B AT AR BEGX 3 AN A R AT
7 LR AR 4

F4 EHEEBFEMIMETFERDERE

Table 4 Matrix of components among site factors of Camellia oleifera forest in Hengnan

<7 b R T F 4 Component

Site factor 2 3
4R Altitude 0. 0.043 0. 201
+HE 2 A Soil type —0. 0.198 0.302
B W Aspect 0. 0.871 0.111
i fi Slope position 0. 23 —0.577 0. 005
i & Slope 0. 0. 421 0. 054
+JZEJF Soil thickness —0. —0.029 0.942

3.2 MFMILMERHK S

A AR N R AR Z e 1 Bk
LA K F7 53 #8 J Afe fo HGABOH: AR A0 i B A L H X s
PR 28 A 532 W) 28R A A JC vk B4 AR B T R 3 e A% a7
i A3 N ER I 25 A0 st 350 i R 925 I 1ok
W, BIFTT X4 SR T R A R B R A R
R 25, 1 o0 S B4 2 XA X v /s RUBE ) 57 3l
26 5 ] 3 5 o M S AN b AR R AR TR Rk, 2
A5 DX PRl BR i 2 57 57 3 28 B0/ XL 7 b 28 5 4
SEHLZE AN =G B TT, LSS 1 A W R 43 ST

HZE R /N XL 32 PR 2 A ] i X ek 22 S 7k Y
F P AR (R I AR U ) 29 4 K O3 P IE 5 LSS 2
R o3 S 1 R o3 7 M 2 R 2 Bl 1] SR RS T AROR
D6 TR DR - [a] s o ) 249 35 i B P20 I5C 5 BASR
3 o 4 2 R LR o3 Nr 2 R HAR O 5 1
Fr o3RO0 Y 32 B R L R A A PR3 3R 0 B B I
Zig U EER L RN ER N T 54582 WM
G545 W9 37 M 73 28 BRI L m] A A4 B 2R AR g 3
AL HZE RN 15 A SR (A5 S R A,

HARGy B0 KA r 45 R LR 5.
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Table 5  Site classification units of Camellia olei fera forest in Hengnan
S M T /N X S b T 2 S A T B L/ %6
Site type district Site type group Site type Area ratio

JZ 1+ )2 Thick soil 0.02
BAYE Cloudy slope H1 4+ )2 Middle soil 5.29

LR 5 R .
Middle mountains # 1 )2 Thin soil 0.61
JE 1+ )2 Thick soil 0.18
Y Semi-cloudy slope 1+ )2 Middle soil 9.93

v 1 )22 Thin soil 0.43
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R 5(&) Continued table 5

AL LT N X S Hh TR 4 S M e TR B A L/ 26
Site type district Site type group Site type Area ratio
JZ 1+ )2 Thick soil .18
BHI% Sunny slope i+ )2 Middle soil 5.70
# 1+ )2 Thin soil 0.23
J& + )2 Thick soil 0.03
EP.UJ . A% Semi-sunny slope #1422 Middle soil 8.99
Middle mountains
Wi+ J2 Thin soil 0.32
1+ )2 Middle soil 2.39
No sl

FB 1 No slope i 1+ )2 Thin soil 0.06
J& + )2 Thick soil 0.35
BA3% Cloudy slope 1+ )2 Middle soil 10. 09
i 1+ )2 Thin soil 0. 60
J& + )2 Thick soil 0. 86
Y Semi-cloudy slope 1+ )2 Middle soil 21.98
i+ )2 Thin soil 1.41
IEEOUV;[ mountains J# Lz Thick soil 0.74
) BH3E Sunny slope 1 4 )2 Middle soil 10. 44
# + )2 Thin soil 0. 96
J& 4+ )2 Thick soil 0.93
2 PHI% Semi-sunny slope 1 4 2 Middle soil 14. 20
# + )2 Thin soil 0. 54
J& 4+ )2 Thick soil 0. 44
JEI i) No slope 1+ 2 Middle soil 1.48
i 1+ JZ Thin soil 0.05
B15 Cloudy slope J& + )2 Thick soil 0.05
i+ )2 Middle soil 0.07
. A Y Semi-cloudy slope E.Pj:E leldle ’?011 0.12
g Hilly i + )2 Thin soil 0.01
BH¥% Sunny slope 4 2 Middle soil 0.02
. J& + )2 Thick soil 0.04

P fHYE Semi-s slope
B Semizsunny slope th 4 2 Middle soil 0.26

MR4E 2 5 R85 1 A K R M & 3 Ao ASSr A, 5 4 Bl S MOR i ALY 86. 63005 HiAy
SR /INIX 15 A ST ISR AL (36 ST AT, B8 K M A AR D AL FE AR T 2,50 %
P ER L E I h 2 GE B 210 98% . F 3.3 HEMFRTETINAER %

) A L2 BB v 4 2 (14, 20 %) AR L B3 4 2 A N7 e BT A PR A SR T O AR R A 455 i
(10. 44 %) AR B b + 2 (10,0920 il B3 2 SPSS 23 Ay Al 2k M 0L A 5 He rp oK A 4578 2
29,93 %6) Pl B 2 (8990 il BT A BUAH R PE A A A BRI AR L 6.
PR3 b 22 (5. 70 %) A iy B 3% v 42 )2 (5. 30200 8

*6 EHEMFERTHEKFEMUEHHLEER

Table 6 Fitting results of prediction models of average yield per plant of Camellia oleifera forest in Hengnan

L Z: %0 Parameter PEMFEFR Index
Model number a b ¢ R? SSE RMSE P/%
(@) 1.078 70 2.319 78 0. 847 2. 141 0.238 96.23
(2) 1.783 20 0.625 25 0.821 2. 367 0.263 94.18
(3) —0.890 23 2.197 46 —0.218 73 0. 867 1.978 0.220 98. 32
4) 5.015 11 0.692 46 2.232 98 0. 862 2.019 0.224 97.55
(5) 4.948 01 3.105 33 0.796 43 0. 863 2.004 0.223 97.89
(6) 4.817 14 7.001 28 1.061 20 0. 868 1. 974 0.219 98.57

T &P S T RRBAIL 2. 2.2 795,
Note: The model represented by each model number is shown in section 2. 2. 2.
F6BaR.6 MR E R (ROY AT 2.367,. MR (RMSE) 2 0. 219~0. 263, Fiill
0.8,40.821~0. 868,582 F 5 MI(SSE)H 1. 974~ i (P) Jy94. 18% ~98. 57 % . H: A K70 (6) [ T <
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FE K (R =0. 868) , [A] B 4 A fie /N 169 5% 22 °F O

FI(SSE =1.974) ¥ 7 % 22 (RMSE=0. 219) I

R B B (R TR BE (P =98.57%) , I, Al ¥ 2%

7 AR T A TR A 52 AL (6) L B Logistic &A1, %

AR IR K Ny

_ 4,817 14
1+7.001 28e 106120V, °

Y

3.4 HEFEMILMREITMN

R BRI 2 1) S 00 e W AL (WO AR TS (6) 4 B
AR EN IR0 2R 2R R A U A (YD, 2 — 2l i
SEAT B P 2 AR/ N IR SF R 2 R B o LA
RS R PP B SRR R S R R S
BN AT T 28 A0 7 AR 40 2 o7 b R AR L
e 245 B A Fig I AT BRI SR LR 7
R7T EEESIMEBBERIMREERNSIER

Table 7 Site grade classification of different site types of Camellia olei fera forest in Hengnan

bR T bR g L
37 M s 7R kg g LR 73 A 77 kg 4 Ly
Site type Average yield i b/ % Site quality Site type Average yield e/ % Site quality
Area ratio : Area ratio
per plant level per plant level
ol BB 1 2 2 B b + )2
Middle mountains, cloudy 2.76 0.02 I\ Low mountains, semi- 3.02 21.98 11
slope, thick soil cloudy slope,middle soil
RN VR e = [ERTIE S o
Middle mountains, cloudy 2.96 5.29 I Low mountains, semi- 3.12 1.41 11
slope,middle soil cloudy slope, thin soil
oL 9 3 = I BB E + 2
Middle mountains, cloudy 2.97 0.61 1 Low mountains, sunny 3.05 0.74 11
slope, thin soil slope, thick soil
ol B R + 2 R FRYE 2
Middle mountains, semi- 2.87 0.18 1 Low mountains,sunny 3.02 10. 44 11
cloudy slope, thick soil slope, middle soil
il B 2 %l FRE  2
Middle mountains, semi- 3.00 9.93 m Low mountains,sunny 2.90 0. 96 il
cloudy slope,middle soil slope., thin soil
GRS = AR L2 BH 3R 1 2
Middle mountains, semi- 2.91 0.43 m Low mountains, semi- 2.90 0.93 il
cloudy slope, thin soil sunny slope, thick soil
ol B3R 12 R L2 B3 e 1 2
Middle mountains, sunny 2.58 0.18 I\ Low mountains, semi- 3.05 14. 20 11
slope. thick soil sunny slope,middle soil
ol B3 42 AR L2 B3 3 £ 2
Middle mountains, sunny 3.04 5.70 1 Low mountains, semi- 2.74 0.54 v
slope, middle soil sunny slope, thin soil
oLl PR 3 1 2 IR Ll T3 1) & £
Middle mountains, sunny 3.14 0.23 11 Low mountains, 2.62 0. 44 I
slope, thin soil no slope, thick soil
ol B R + 2 IR Ll T3 1) o 1 2
Middle mountains, semi- 2.41 0.03 v Low mountains, 2.99 1.48 il
sunny slope, thick soil no slope, middle soil
il g e 4 2 IR L e 3 1) 3 £ 2
Middle mountains, semi- 2.96 8.99 m Low mountains,no 3.24 0. 05 11
sunny slope, middle soil slope, thin soil
el B 2 ERPIYE LR
Middle mountains, semi- 2.81 0.32 I\ Hilly, cloudy slope, thick 3. 89 0.05 1
sunny slope, thin soil soil
o JE £ R B A + 2
Middle mountains,no 3.04 2.39 1T Hilly, cloudy slope, 3.41 0.07 1
slope, middle soil middle soil
ol bt 2 B o 2
Middle mountains,no 3.05 0. 06 I Hilly, semi-cloudy slope, 3.45 0.12 1
slope, thin soil middle soil
AR S 3 S+ 2 Bk L2
Low mountains, cloudy 2.69 0.35 v Hilly, semi-cloudy slope, 2.83 0.01 v
slope, thick soil thin soil
(SITGE i Fe bz By + 2
Low mountains, cloudy 3.01 10. 09 Il Hilly, sunny slope, mid- 2.24 0.02 v
slope, middle soil dle soil
UG L 9 48 B kB3R L2
Low mountains, cloudy 3.25 0. 60 1 Hilly, semi-sunny slope, 2.69 0. 04 v
slope, thin soil thick soil
G114 13 1 2 Bk T L2
Low mountains, semi- 2.92 0. 86 I Hilly, semi-sunny slope, 3.04 0. 26 il
cloudy slope, thick soil middle soil
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7T WK Bl B B AS A K R ST b 2 AR
CT 20O AR A+ 2 B+ )2 R
B33 RS+ 2% R e g BT 30 v 4 22 5 4 A ST b 2 AL A
K AEZ ST 155 5T I 2% SR 1 3 B R 7= 4 1T 34 3. 50
kg /# AHIX 4 > S7 b 28 R 78 A B0 A AR D L T
FUE FEAL A 0. 83 % (36 8) 5 38 B 2% 4 K il 57 i 2%
RUCIN 20 AR L2 B3 b 2 AR B3 b £ 2
I L B b 2 Al B3 25 1T A Sr 2k
A, IS AR BT AR Y 57, 46 %6, 1% 55 9 ST L 2% R
PIspR = B A] 5k 3. 07 ke/ B s 8008 T A8 A K Y oF

Hi 2 A CIT 220 S A% Ll B 33 v 4 )22 L el 2 B 33 v £
JZ il B 2 A L B R 4 2 AE 11 A
Hb 2 AL o R L R AR OR A R TE B 39. 7526, 1%
GRS WA B R i 2. 95 kg/MRs AN E
THAS A 7 Ho 2 78 CIV 400 g AIG Ll2e FH 3 0 4 2
AV Ly T 38 1o JEE A 2 AR L B e TR A R R s P B
JE 424 10 S S7 2R AL, 3% 5 G ST A SR 2 Bk
PR 2. 64 kg/ B T FRAN o 4 B A AR AR
1 1.96%.

*8 HHABZMNEREFRIMNFZRFHEKRTERTRI A

Table 8 Average yield per plant and area distribution of site quality grades of Camellia olei fera forest in Hengnan

7 M B SR R PLINER S B bR A kg T A1/ hm?® TR L/ %
Site quality level Suitability Average yield per plant Area Area ratio
1 5% 1 B Optimum 3.50 50. 45 0. 83
il i# ‘H. Suitability 3.07 3492. 86 57.46
11 3 ‘B More appropriate 2.95 2 416. 31 39.75
vV AN B Inaptitude 119. 14 1. 96

1 g e

AR GE R T8 P A8 A R L SRR AT T i 2 R )
533 LA 6 AN B Az W2 7 SO AR AL A b g 7 =
H AR S 7 T B PE AN A ARG L 45 2R R Logistic
FETY 0 B 5 2R 8 (R = 0. 868) HI il fiti 5 & (P =
98. 57 Y0) i » Y T MR iR 2 (RMSE=0. 219) Fl 5k
-7 H(SSE=1. 974) fz/IN o B0CH: HAE i 25 e 7= o=
TR () S AR RE Y, 37 M I 0 A 45 R B R L U ROG
THI 2 PR A K B 52 e g K B VAR A T v s R Y
7 b T R AR s A T 2809 A B T e g DX i % 2R
RV B 7 1] 5k 3. 08 ke/ Bk 5 0 78 1 44 8 R 1 L
X, BARE B P AL 2. 89 kg/ Mk, 7 FE b 45 A
X Z 0 K e X, e B X RR A AR A
0. 57 %0 3% 1T BB 2 A g EL i 2% 7 i 3 O = A R
Zo— o ) X AR R A B K [ 3
(3.12 kg/Bk) il 25 A~ & W] 8 = T BH 3k (2. 85
kg/ M) o 0 Xl 2% 7 04 5 e DU R By vh R A 2
(2.94 kg/BOMKT# 1 )2 (3. 00 kg/Fk) . 7 b i &
TR G5 0 B 7R o 25 A7 a9 S b 2 AL Oy Fr g
WOJRE A 2 S M 28 Y, HF 3y B Bk i AT Gk 3. 89
kg/ M s ok ol el 2 B + 2 BRI b + )2
UG 1L B 3 38 4 )22 S M 2R A8, 5 4 A 37 M 2R Oy
15 F A R B A AR AR K b S S R R R R i
Fis 3. 50 kg/FR. B H ST AR & HL RN, AR
0.83% , FE e PHHHIX . frrg B2 A
F14) by L 2% P R B 5 PR 3R A 1 B B DR 3 e 1X

B UM AS AR R, L AR O R G R 2 A 1Y) HE
X il 25 bR BT B 58. 29 %6 8 B M N i R
XA A7 41,71 %,

WA AERK R RRZ . 702 00 K
Je 3% 438 2 A A I HE AR (X 2 R 2R Y 52 )
RUCRATAE JC 1 4% AR L T 2 38 3 4% 7 b PR R R
BEAc A an s 55 | b8 AN A S AR X Ok Sk, T RO
TR () Ml DX b R 25 S M A 2 R R TR ) 2
K 53 W T 43 T 5 3 ) SR 4 S R ARG A MR T Y
PR o () Bsf o, o) 24 3 A B 1 P B 5 )2 IR B AR Dy
Wi - 18 5 A0 R 0 Y = KR B o AR A 5 A 0
PO T o XIS X ) 7 A8 A L 2T 1 M Y I S
MRFEAT T 7 Mo 25 5 TR AN R IR BE
I 1] XoF i 2% AR A A 52 e e K, 5 AR IR 9 ST b A 2R
B S5 SRARAT o 28 by T ] R 0l IX o B 1Y) 28 5 Mk A
Wy, HLA W A B0 KIS i oY R AR R 7R
R RPN I B LR i A R
57 T o T X ¥ 28 PR ST b BT A B A ST A D BRI
BT AR 1R O DA il 2 PR A ST b B S IS O 48
GE A A R0 B SR AR RIS B AR O
PR PP 6 b 55 25 1 A R 5 E . TS I 2R KRR
PEDCE T 2807 o 5 56 0 1 A R B AE G Rk AR
HIF 5 LA i Ry 1 728 £, 8 S T 2 SR R 7 T A
Y I T 25 AR S A7 R B bR 37 M B T A
AR o LA A 8 m B 9l 245 7 oMl ) R A I O R
Rl A ATE T

A5 52 AT BCHE RS RLITBE AE R R =Z AL
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