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Studies on carbon storages of Sonneratia apetala forest vegetation
and soil in Guangdong Province
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2 College of Forestry, Central South University of Forestry and Technology, Changsha 410000, China;
3 Guangdong Forestry Survey and Planning Institute, Guangzhou 510520, China)

Abstract: [Objective] To explore the carbon storage of Sonneratia apetala in Guangdong Province, provide
basic data for carbon sequestration investigation and monitoring based on mangrove biomass in Guangdong
Province, and provide experiences and methods for monitoring mangrove carbon sequestration in China.

[ Method] S. apetala vegetation and 0—100 cm soil were taken as research objects to build biomass model that
could be universally used in Guangdong Province, and compare carbon storage of vegetation and soil in ten
regions. [Result] The biomass model of S. apetala was W=0.033(D’H)"*”, and the determination coefficient
was 0.952. The fitting effect of the model was good. Total area of S. apetala forest in Guangdong Province was
1 724.12 hm’, total carbon storage was 536 801.09 t, vegetation carbon density was 50.81 t-hm*, soil carbon
density was 260.54 t-hm™ and total carbon density was 311.35 t-hm™. Vegetation carbon density was 16.32% of
total carbon density, and soil carbon density was 83.68% of total carbon density. Total carbon reserves of S.

apetala forest in ten regions were performed in the order of Shenzhen 2 790.65 t < Chaozhou 3 088.34 t <

S EEA:2018-10-10  PILEE A& AF/E]:2019-10-28 09:20:05

48 & % Hutik: http://kns.cnki.net/kems/detail/44.1110.5.20191025.0844.004.html

EB B 8oL (199%4—), B, M-LAFA, E-mail 494044907@qq.com; #4423 (1993—), ¥, AM-LAHF5 4, E-mail 2849229268@
qq.com; TP AL TTEkAAFE; @BEEH: BEL(1963—), B, LR, ¥4, E-mail: mangro@pub.guangzhou.gd.cn

EEWE: AR A ARAF E4E (41876094, 41676080); = A4 #k4]457 B (2017KICX017, 2014KICX021-02)


mailto:494044907@qq.com
mailto:2849229268@&lt;linebreak/&gt;qq.com
mailto:2849229268@&lt;linebreak/&gt;qq.com
mailto:mangro@pub.guangzhou.gd.cn
http://dx.doi.org/10.7671/j.issn.1001-411X.201810008

96 g A LR 22243 (http://xuebao.scau.edu.cn/zr)

540 5

Huizhou 10 479.30 t < Jiangmen 13 800.58 t < Maoming 17 116.43 t < Zhanjiang 55 610.15 t < Zhongshan
58 562.90 t < Shantou 66 498.62 t < Guangzhou 134 938.18 t < Zhuhai 173 915.93 t. [ Conclusion] Carbon

storage of S. apetala in Guangdong Province is mainly concentrated in soil layer. Soil carbon storage and

vegetation carbon storage of S. apetala are obviously different in different regions.

Key words: Sonneratia apetala; biomass; carbon storage; organic carbon; model; Guangdong Province
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Table 1 Information table of Sonneratia apetala standard trees

1Ef/em NS X SEHE
Diameter grade Age Dfem Hjm Region Latitude and longitude

6 10 5.4 6.1 HWEHT. Zhanjiang N 20°39'43.78", E 110°22'39.12"

6 8 6.9 7.5 /11l Zhongshan N 22°31'5.39", E 113°35'16.38"
12 5 11.1 5.3 ZEifF Zhuhai N 22°25'58.59", E 113°37'17.01"
12 13 12.0 9.8 ] Guangzhou N 22°36'17.49", E 113°38'4.14"
12 8 12.8 10.3 /11l Zhongshan N 22°31'5.39", E 113°35'16.38"
12 8 13.0 12.3 M Huizhou N 22°49'42.58", E 114°46'9.85"
14 8 14.1 9.6 #J Chaozhou N 23°32'46.57", E 116°55'12.36"
14 11 14.9 12.0 7%44 Maoming N 21°2827.38”, E 111°01'11.61”
16 25 16.8 12.0 M Huizhou N 22°46'7.71", E 114°46'9.85"
16 14 17.0 11.5 ] Guangzhou N 22°36'17.49", E 113°38'4.14"
16 20 17.0 9.5 HWEYT. Zhanjiang N 20°39'10.08", E 110°22"28.68"
18 8 17.7 8.0 M Chaozhou N 23°32'46.57", E 116°55'12.36"
18 10 18.0 11.0 ZKIf Zhuhai N 22°25'58.59", E 113°37'17.01"
18 11 18.1 14.3 7¥4 Maoming N 21°2827.38”, E 111°01'11.61"
18 11 18.4 12.0 J%44 Maoming N 21°2827.38", E 111°01'11.61"
18 15 18.5 15.0 72k Shantou N 23°27'55.79", E 116°5228.27"
20 10 20.0 11.5 ZEif§ Zhuhai N 22°25'58.59", E 113°37'17.01"
22 12 22.2 13.8 7% %4 Maoming N 21°2827.38", E 111°01'11.61"
22 14 22.7 17.8 ] Guangzhou N 22°36'17.49", E 113°38'4.14"
24 20 23.6 10.4 HWEYT. Zhanjiang N 20°39'43.78", E 110°22'39.12"
24 15 243 17.3 iIliZk Shantou N 23°27'55.79", E 116°5228.27"
24 8 24.8 9.4 A Huizhou N 22°49'42.58", E 114°46'9.85"
26 10 25.1 12.0 ZEif§ Zhuhai N 22°25'58.59", E 113°37'17.01"
30 15 30.5 18.4 iIliZk Shantou N 23°27'55.79", E 116°5228.27"
30 14 31.0 13.0 ZkiF Zhuhai N 22°25'58.59", E 113°37'17.01"
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Fig. 1 Distribution of Sonneratia apetala in Guangdong Province
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Table 2 Community structure of Sonneratia apetala in each region

HulX Pt aE Him Dlem BRERL
Region Age BME Fien e B Fien e (Fk-m ). Area
Average Range Average Range Plant density
]/ Chaozhou 8 9.04+0.40 7.5~9.6 9.17+0.39 2.4~15.4 0.68+0.06 14.06
"I Guangzhou 15 11.95+0.97 7.1~15.0 13.64+0.71 3.4~56.5 0.11+0.00 493.25
I Huizhou 8 7.77+0.96 1.5~12.5 8.98+0.39 2.0~18.7 0.37+0.17 17.21
T1] Jiangmen 12 7.6+0.55 5.5~12.1 8.0+0.31 7.9~14.3 0.35+0.02 60.84
7% 4 Maoming 10 8.16+1.13 2.8~13.3 7.70+0.41 2.0~19.7 0.36+0.06 81.83
filisk Shantou 15 11.18+1.30 12.0~12.0 14.10+0.68 3.1~33.2 0.20+0.00 172.15
Y1l Shenzhen 20 10.9+0.52 8.9~15.0 18.7+1.72 15.5~33.1 0.15+0.03 8.26
YT Zhanjiang 15 9.41+0.73 5.6~8.4 13.440.53 7.3~23.0 0.14+0.02 212.82
# 111 Zhongshan 15 8.5+0.91 6.1~15.5 13.240.96 10.1~25.3 0.35+0.04 169.74
BRI Zhuhai 15 9.07+0.94 7.5~13.0 11.67+0.75 2.9~34.4 0.35+0.07 493.96
D)FCP S A - AT AR £
1)Data in table were mean + SD
#3 RIESREYSRBSHNGITHER
Table 3 Model parameters and statistical results of Sonneratia apetala n=25
Gt 4i R
ek Stifiva Y a b T Statistical result
Plant part Model p b e & p
W Branch W=a(D’HY’ 0.011 0.957 0.848 6.605 0.655 0.753 0.000
Wit Leaf W=a(D*H)’ 0.002 0.905 0.600 4419 0.459 1.065 0.000
B+ Trunk W=a(D*H)’ 0.022 0.937 2290  17.472 0.930 0.279 0.000
W §z Bark W=a(D*H)’ 0.004 0.923 1.335 10.033 0.814 0.479 0.000
i1 | #54) Aboveground part W=a(D*H)’ 0.034 0.966 2.005 15.758 0.915 0.319 0.000
i3 Underground part W=a(D*H)’ 0.003 1.119 2.257 20.552 0.948 0.283 0.000
&K Total W=a(D*H)’ 0.033 1.002 2.633 21475 0.952 0.243 0.000

1) T: 3 %it 25 R, R 2 28G5 A6 HAM AR 2, P R WAIE; W A% 2;D: 1.3 mA MM Z; H W3 5a.b: BA

P

1) T: Test statistic; R”: Determination coefficient; S°: Standard error; P: Significant value; W: Biomass; D: DBH of plant at 1.3 m;

H: Tree height; a, b: Model parameter

B TAHIER T 2.633 1 21.475, ¥ KT I LAY 2,
Wi B AR TR R 00 R e o B PRI SR, Kk
BB B P Y/ T 0.001, b BH AR 78 S5 4535
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BB AT S0 F APEANY, tH & Guit fe R, 45 R
# 4. ME I MAE St 7 FEA (8] () BS BFE FZ, TRE
FMSE 2 [ WAL, G 2R I B AR AR, Hh R Hb

TS Y ERAE) TRE F1 MSE 2 A 71
£5% Ji, KU AAUA 4R R4, MPSE 1A 3|
20% i, AR bR R ) 2 B AR B A TR 2 )
PRI, Hogh AT
24 EIERWEHREZEEMKEE

TG 3 3 AT AT T e S &AL A LBk & &=
(R 5), A A WU S B e i, FoAA WLBK T &= 50
N 45.10%, R0 WU B RS, FA PR &
73508 39.80%
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Table 4 Model statistical indexes of Sonneratia apetala biomass

FE KA Plant part B! Model ME MAE TRE/% MSE/% MPSE/%
P Branch W=a(D’H)’ 9.79 19.47 28.41 23.12 53.26
Wit Leaf W=a(D’H)’ 2.56 4.87 51.52 57.83 108.45
T Trunk W=a(D"H)’ 3.83 11.30 6.37 4.51 20.77
B 5z Bark W=a(D’H)’ 1.28 3.23 14.35 13.12 40.91
M 13543 Aboveground part W=a(D’H)’ 6.67 27.77 5.57 4.85 25.08
Hu R #6843 Underground part W=a(D*H)’ 1.30 6.48 3.21 3.99 13.16
A Total W=a(D’H)’ 4.89 22.69 2.99 2.80 18.11

1) ME: F3Ji% £ ; MAE: 34 4.3t3% 2 ; TRE: EA8%Hi2 £ ; MSE: 734 2 %1% 2 ; MPSE: 3 8 2 4c 2 2; W: A4 F;D:

1.3 macARAR I 12 H: AW By a.b: BER Sk

1) ME: Mean error; MAE: Mean absolute error; TRE: Total relative error; MSE: Mean systematic error; MPSE: Mean percent

standard error; W: Biomass; D: DBH of plant at 1.3 m; H: Tree height; a, b: Model parameter

x5 TMERZMBUBIRSE"
Table 5 Organic carbon contents in different parts of
Sonneratia apetala

FELRRFAL w(HHLIR) %
Plant part Organic carbon content

AH Wood 45.10+1.53a

# B Bark 42.88+1.99ab

¥ Branch 44.17£2.05a

I Leaf 40.51+2.35b

JEXE Dead branch 43.90+1.17a

R Root 39.80+0.03¢

DA P KA T AR R £, I MG R R A
FH k7 £ F 2 F(P<0.05, Duncan’ si%)

1) Data in table were mean + SD, and different lowercase
letters in the same column indicated significant
difference(P<0.05, Duncan’ s test)

BHEE 6 AIAN, |~ 2R To it SR RS A% B N
25.70~ 84.11 t-hm?, 10 />Hb [X TR 35 MR % ik 25
FE M INBI R IG A: % 44 25.70 t-hm<¥L[] 29.28
t-hm ><H M 34.25 t-hm < VL 34.89 t-hm <
J7M 36.01 thm ><BR#F 63.46 t-hm ><ilisk 65.10 t-hm <
HIM 76.16 t-hm <111 80.18 t-hm ><VZHIl 84.11 t-hm 2.
HH3Z 6 T, % Hb X I JR i SR AR B ik it 2 A/ 3]
KIINGFE Ay B 589.48 t<IEII 694.77 t<ii M
1070.87 t<yL.1] 1 781.69 t<j%44 2 102.75 t<J&:iL
7 425.64 t<illik 11 207.69 t<H1l1 13 610.40 t< /I
17 763.33 t<BRifF 31 347.76 t.

2.5 EIERTIRHREZE RIKkiEE

X 10 AN X 3 AR AT A LR S 2 A
P E, AR IER 7. K X ) 45 HLk
TR 0~30 cm T ERILH H& & KF, 7E 60~

100 cm & 2 F I H FARAKF o BRI M A0 ) At b
[XC P - 35 5 o D) il A 2 R %) 3G 0 T A S 9/
Forpr, M M0 X 5 Al XA e, S AL S
EHER . SHXSEETEANB S EER S
=, LA ENEREE.

F 6 Bon 10 ALK 3R R, I FE
ANBI KA I 143.49 t-hm 2 <K 4% 183.47 t-hm *<
Y107 197.55 thm ><JHT 226.41 t-hm 2 <)~ i 237.56
t-hm > <31 253.74 t-hm > <1111 264.83 t-hm ><Fk
#F 288.62 t-hm 2 <ill=k 321.18 t-hm *<H M 574.66
t-hm . & 6 IR, FH X R4 & K /NITF A :
M 2 017.47 t<IRII 2 095.89 t <FHJH 9 889.82 t<iT.
1712 018.89 t</K4 15 013.69 t<H1 111 44 952.50 t<
YT 48 184.51 t<illizk 55290.93 t</ M| 117 174.84 t<
BRI 142 568.17 to
26 EERMNEBMBESLDMRIEE

FHEE 6 A] A, 10 b X I HEE SOM S ik B
INBIRAR KN : %44 209.17 t-hm 2<#i M 219.65
t-hm><{T[] 226.83 t-hm ><{f{T. 261.30 t-hm <] JH
273.57 t-hm ><® Il 337.85 t-hm><H 11| 345.02
t-hm ><ERifF 352.09 t-hm<illisk 386.28 t-hm ><Z i
608.91 t-hm >, Jo JE g SR AE 9t ik % BE 0 L 43 ik o
FEAR, o5 0B B8 P LA, M X o i 5 i
AN ST 2 P TR 5.63 %, 171 1 1 IXC 40 A 40 e 2 P
5B T R FE ) 34.67%, LA Hoft i X 5 v ml
1, JCH I SOMRRE Bl B 25 B o SR BE I 16.32%,
R S LT 83.68%

FHEE 6 A1, 10 /N X G HRHE SR e Bk i &
MNBKAR A TR 2 790.65 t<ifi ] 3 088.34 t<
M 10479.30 t<IT.|] 13 800.58 t</X %4 17 116.43 t<
TEYT 55 610.15 t<FR 111 58 562.90 t<illik 66 498.62 t<
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Table 6 Carbon density and carbon storage of Sonneratia apetala in different region of Guangdong Province

5% &£/( t-hm ) Carbon density

fif fi 5/t Carbon storage

HulX [ F/hm’

Region Area T 435 s LiER 4 h5Say

Vegetation Soil Total Vegetation Soil Total
1 Chaozhou 14.06  76.16+5.82ab 143.49+0.92h 219.65 +6.70e 1070.87 2017.47 3088.34
] Guangzhou 493.25 36.01+4.27c 237.56+9.34ef 273.57 £12.65d 17 763.33 117 174.84 134 938.18
N Huizhou 17.21 34.25+5.43¢ 574.66+8.28a 608.91 £13.41a 589.48 9 889.82 10479.30
YLI] Jiangmen 60.84 29.28+8.06c  197.55+3.12g 226.83 £10.33¢ 1 781.69 12 018.89 13 800.58
7%4 Maoming 81.83 25.70+4.45¢c 183.4743.63g 209.17 £2.52¢ 2102.75 15013.69 17 116.43
lizk Shantou 172.15  65.10+6.83b 321.18+1.33b 386.28+8.17b  11207.69 55290.93 66 498.62
%Il Shenzhen 8.26 84.11+8.95a 253.74+1.71de 337.85 +9.65¢ 694.77 2095.89 2790.65
#ET. Zhanjiang 212.82 34.89+4.64c 226.414£30.65f261.30 £25.31d 7 425.64 48 184.51 55610.15
711l Zhongshan 169.74 80.18+11.98a 264.83+3.30d 345.02+9.39c 13 610.40 44 952.50 58 562.90
g Zhuhai 493.96 63.46+7.05b 288.62+7.81c 352.09+8.35¢c  31347.76 142 568.17 173 915.93
41l Total 1724.12 50.81 260.54 311.35 87 594.36 449 206.72 536 801.09

1) F P BAE A B AT AR £, RIF BB RE NS TR T £57F 2% (P<0.05, Duncan’ si% )

1) Data in table were mean + SD, and different lowercase letters in the same column indicated significant difference ( P<0.05,

Duncan’ s test )

RT IEESHXEMERKNLRBNKRIERFTE"

Table 7 Soil organic carbon content and soil bulk density of Sonneratia apetala in different region of Guangdong province

w(EH HLH%)/% Soil organic carbon content

#¥H/(g-cm™) Soil bulk density

HiIX Region

0~30 cm 30~60 cm 60~100 cm 0~30 cm 30~60 cm 60~100 cm
#1/ Chaozhou  1.94+0.02¢ 1.40£0.01h 1.3120.10e 0.62+0.07f 0.47+0.03f 0.33+0.03h
J M Guangzhou  1.27+0.27i 1.84+0.21f 1.31+0.04¢ 0.92+0.11b 0.77+0.07b 0.83£0.08a
2 Huizhou 4.14£0.15a 3.96:0.10a 2.37+0.89a 0.97+0.09a 0.94+0.02a 0.64+0.03cd
7117 Jiangmen 1.8240.11f 1.44+0.05h 1.29+0.06¢ 0.77+0.13¢ 0.70+0.02¢ 0.55+0.01f
%% Maoming 1.66+0.03h 0.78+0.12i 1.10£0.05f 0.91£0.11b 0.78+0.11b 0.68+0.04c¢
filik Shantou 1.74£0.01¢g 2.4740.02b 1.48+0.05d 0.99+0.15a 0.92+0.04a 0.74+0.09b
Y Shenzhen  2.32+0.10¢ 1.98+0.08¢ 1.9240.03¢ 0.68+0.04¢ 0.63+0.04de 0.58+0.05ef
T Zhanjiang  1.6120.40h 1.67+0.48¢g 2.18+0.65b 0.91£0.12b 0.59£0.09¢ 0.48+0.10g
ill Zhongshan  2.2240.12d 2.10+0.06d 1.9240.06¢ 0.71+0.08d 0.66+0.10cd 0.60+0.02de
ki Zhuhai 2.57+0.43b 2.19+£0.35¢ 2.1420.04b 0.72+0.05d 0.69+0.05¢ 0.54+0.02f

1) R PHIEATHMEARER Z, A RIESHRE NS FHETEZF 2% (P<0.05 Duncan’ si% )

1) Data in table were mean + SD, and different lowercase letters in the same column indicated significant difference ( P<0.05,

Duncan’ s test )

J7N 134 938.18 t<BRIEF 173 915.93 t, |~ R4 Ll
FRRTRUN 172412 hm?, Sbifid &N 536 801.09t,
T B %5 B 9 50.81 t-hm 2, IRy 260.54
t-hm 2, BBRZEFE A 311.35 t-hm 2. [N ARG T
SRR T R TGS THAR 57.26%,
X2 AN X TE R S AR S R B TR
FMETAE R 57.54%

3 WS

31 T RELEREYERE
AR K B RE 8 NAFHIX I 25 Fx
T FARMEMMTA, RIEH T R B S XN
TEMe i S A AR, BRAC HHAR 2 AR Y A, oAt
FR o B RS T HER] T 0.9 BLE. BT &M
TEIMEF AR ISR AT AN R, HAS R 4R 08 T i
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540 5

SR L2 o g Sl R A P A 2 22 1) 1 e T S A7 AE
ZE SN, I A XTI S b M AR R 2 R AR
K BRI ANHERA o S AT 3 UL 1l
TROIAE BT MR b0 B el S AL Y AR,
RN B v, (HOE VB DR, AR SO e
Wil A AR, WA T, WTIEM T RE
Vi B Y TE R SR AR A 5
32 AEMXTRERERKER

J R AR A5 1L X0 T U SR R AR P AT A AL
R 22 57t 4F % AH I AR BRI A0 R M 0 kv 52 N T
MR, L JRE RSO ], B T AR A e 5 2 A
Z 1AL A%, BRI IO SO A J5E L% A 1
W2, X5 MR AR SLH R T A TR
B o IR ATV PR AR W B o T2 T L2 AR T B
W N ML AR R NP 500
Bt () — i i [R) — Wl (2L R, AR & Al R
ZE AR K, X5 AR KRR N T AR
Ko WNIREPRELLAR ARV 1A LA T 200, (7] — B,
8 A A A, 0 I TB) B, A VR 10 4 i R R
AN AN ] 4 FEE R B B e P 22 A 3 PR LR AR
T AR 22 S Y A R BR O (RE FEHIX AR
FH AR 78 A2, 20 MRl DLREAT A 2o 5 1
AL, AT 52 BITREE (IR, TR, (R AR LI X
AR TR MED A, TR KRBT, @
JEHL X 55 T AR IR O HEA

F b, BIAEAL T [F)— 2 B (1 2L MR A o) AT
X, HAE AT (BRI SE) PRt A R ZE
St 0 T LA AR A B S L BC A SR AR
M1 o PRI, R SR A AR 4 B 2 5 e L 70 T A%
JR BIRZ 7 R, B 25 2 RN R (K R K AR,
RSN R SHEYH AV REROT TR, AR
T S T AR RO U D, k= 4
— R HERIBIE T 5 1%, T SOUC R S A BT
25 R HATEOR MR 22, ok C0R AR A 2R ) B o) A
1% SR I FU e SR AN E V. AE /N R L, To ik
SR A R I 52 2 3 TR SR A K SRR 5%
PFEERG R, IBLAE S R e, DS /AR
FERIPREE 2 I 22 5, it — 2D I s i) B W B A
I FC R HE R 1

SRTTE, TR oA 2 AR 5 T B o
S BB IN T BEI0, MR o IR AL N, AR
K& TAaE, A A X SL b S A3 T % 3l X
TEIEE AR BOAN A, R 3 P 2 ) 22 R K
3.3 TREMX s Rkt HIRmEE

T R IR R T IRIEMR IR AR 1 +

e, RO R G AT B — R . LI
H A HUCRIR T B BEVE A2 7= DL RO T
NG o Fort B S BETE AR i DA K SR S S5 4 VR )
& F B WUCRIR . BEE LIERA MU R AED)
K7 A EEAE D R T sg i, SoHr AR PR 7 S AL EE
T B 72 7 S8 A AW BTG 3h 25 AEAE A
REERWW. SRS,

M4 EE 20 PRI VR A LR & 2 B0
] 3t X 22 S PR K, MAS A2 0.12% B 14.5%, ¥R
3.05%. J7RA W oI SR VR IR A LR T &
SHUN 1.55% %) 3.49%, “FHIN 1.96%° . M fk
K&, ARG LI ZBEEA WL & EHERA
frs T BRI E (136 48 AR ZR M 2 MR v LI
BURS & B 50w, R o B0k 3.22% . HIEA HLK
TR YL A K, R A MR R 2 K
FETA] 13 R AUHERA, T 2R 48 I TE iR AR K 2 4
KAETF R 52, V07 13 R Ak TR Ay, Jl o B
F ' IR, X T05E T IE A AR AR KR H
MHTRENDEE R, &5 RIE, SE—8AR
BN LT AR, X e S AR AR TE R S
BANR S ERTEREAER.

I~ R A 0 TE I SRV A WL R A
T F A R R LI A R EE (1 m
RN 704 t-hm )P, 24 20 B bRk 20 26K 2y B i
iz, bR AR W) B E AR AR /), T I A ALK
FEREE I LRI =R T RA TGS MAE A
TR, ARESTE 10 424, B3R A WL I RBUER
AR %, IXIEIE ) AR TO R ST LA WLk
S IR AR R I o 17 = V11 SR I M A R
HRAb, SARFER, AN BRSNS, NNTIEb,
XELHOR R AE T SR IR A LR S =T
VLRV A
34 TRAXEESRANKIEE

J7ARAE T SRS TR N 1 724,12 hm?,
KA RN 536 801.09 ¢ FEME IR N 50.81 thm ™, -
HERR N 260.54 thm s BB E A 311.35 thm 2.
ISH ST R ST AR o (N S ES AW P N e |
KPS AR — i, (LR ER EER B JE A 5 3 )
SRR (W 2R B G KK o AR AN 1B 7 TET R e 17
Wt . — 7N HEY B S A KEAR, 55—
NS TR B st - 3 s e B S5 AN ), 4K 0 5 00 iy o
DRI A 2 A5 AN R 1 37
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