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Effects of soil organic carbon on soil reservoir capacity after forest restoration in

degraded red soil
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Nanchang Institute of Technology/ Jiangxi Key Laboratory of Degraded Ecosystem Restoration and Watershed Eco-Hydrology, Nanchang 330099, China

Abstract; In a degraded red soil in subtropical China, the soil reservoir did not show a synchronized recovery with the rapid
increase of biomass, resulting in frequent floods and droughts at the regional scale. The aim of this study was to determine
the changes in soil organic carbon and soil reservoir capacity and their relationship following afforestation. Based on field
investigations and lab assays, the differences of soil reservoir capacity in the 0—60 c¢m soil layer and the distribution
characteristics of total organic carbon density and active organic carbon density were studied in three typical types of forest
restoration in southern degraded red soil, i.e. Pinus massoniana and broad-leaved tree multiple layer forest( PB) , Schima
superba-Pinus massoniana mixed forest (SP) , and broad-leaved mixed forest ( BF). The correlation between soil reservoir
capacity and soil organic carbon density was also analyzed using a canonical correlation analysis model. The results showed

that with increased soil depth, all three forest restoration types exhibited growth trends in soil invalid capacity, while the
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storage capacity and the flood control capacity showed downward trends. However, the trend of flood control capacity was not
obvious. Additionally, the storage capacity in the SP was higher than that in other forests. The total organic carbon density
in the same layers was ranked as follows: PB > SP > BF. The active organic carhon density was largest in BF, suggesting
that BF was propitious to the accumulation of active organic carbon. The soil organic carbon was positively correlated with
soil reservoir capacity (P = 0.01), and soil dissolved organic carbon played the dominant role for the increase of organic
carbon levels. As a result, we could develop close-planting and stereoscopic planting appropriately to improve plant biomass
and soil carbon density, and then interplant broad-leaved species with pioneer coniferous tree species such as Pinus
massoniana at the early stage of forest restoration in degraded red soil. This strategy can increase the active soil organic
carbon content and enhance soil reservoir capacity, which is conducive to the rapid recovery of the eroded soil and

ecosystem.
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SRR EAE S OUE AU, A BY T — 38—k 70 3R 58 1. 30 5 28 KA ML A TR A SE MR
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1 #MR57FE

1.1 RIS HEN

TG % 7E P E Bl 2E BE VPG T A DN £1 3 B bR 255 5 JF &2 B0 3 (115°047137E,26°44748"N) |, JR LAl 21
HE B b R i EEAE 100 m 2oy, AR 25 0E 20—50m, SR R LT R A BRI N AL AR A XX AR
ISR HN 17.9 °C KA 1489mm , 4F 34 H B8 4 1406h, TCFE A 323d, Jm ML 760 Y S 1 i 28 XU e
T ) S A A LA FP I S S O 32 NSRRI T RN IR | TR A A B B R A A 4 0
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#1,

R ACHR (BF , XFHR) « LT AR BN ( Cinnamomum: camphora) WAF ( Liguidambar formosana) \#&
Mk (Liriodendron chinense) J5F( Magnolia officinalis) . 75 K4k ( Cyclobalanopsis glauca) , MR AEL#E F 2 A 5
i K (Adinandra millettii) A3 BEA ( Rhapniolepis indica) #5H#s ( Toona sinensis) FFEMS ( Llex asprella) . = 754
( Syzygium grijsii) IR 2R ( Michelia maudiae) J&:4E ( Osmanthus fragrans) MEA ( Loropetalun Chinese) AHMR
(Ardisia crenata ) . Z 4 ( Ophiopogon japonicus ) . IR T W ( Lophatherum gracile Brongn) . 1= ¥ ( Dicranopteris
dichotoma) JiBFR ( Woodwardia japonica) 8§ E K ( Dryopteris) JREHR (Adiantum capillus-veneris) A

i 55 S BAMEASHR(SP) « BT AR FI A AT (Schima superba) 155 A ( Pinus massoniana) , FK T FH
B FEA A T IR AR (Quercus fabri) MEAR RILEE 75 H 2 (Serissa japonica) IRATH 22 4 g4
> (Lygodium japonicum) |

L 5 MR EEAR(PB) BT AR BN H RN B EAR A | = AW (Acer buergerianum) | A,
MO R 2 =25 L SR (Vaccinium bracteatum) MEAR FEER IRATH 153 35 32 (Smilacis Chinae
Rhizoma) SR,

F1 AR

Table 1 General information of the experimental sites

T/
ARMR I Y ARHE T [A] B V- i TEAAR A BE HARZEE
. WeRE 30 .

Forest Planting Slop/(°) Aspect Reserved density Average tree Tree crown Shrub

restoration type time/a °p spee / (Bk/hm?*) height/m density/ % coverage/ %
/ Average DBH/cm

[i& TR A HR ( BF) 1984 20 derm 889 18.9/15.8 90 45

A5 BRI AL , 1027 (AT ) 20.2/15.6 (K7ir)

FR(SP) 1984 13 pdes 753(BRRA)  22.0/19.8( BREM) 5 "

A S R . 1025( M) 18.9/18.0( LhEHY)

— 1984 15 Z \ N 75 60

2 EM(PB) L 850( FM-F*A)  10.4/8.0( REM-FFA)

1.2 R SME Ik
1.2.1 +HHER%E

2014 4 4 F ,7E BF .SP 1 PB =Fbk 2 $135 57 3 Bt 20mx20m [EE bR, L9 He o 7 M hnifidb 1%
“STIUAUE 5 AR S, BN BURE S JTE 3R, A ) HE 0—10 em . 10—20 em ,20—40 c¢m ,40—60 cm Y
AN ZUCREE IR AL (ST 0—10 em 5 10—20 cm SEMEAFE N 0—20 em (IR, A HLER B BIESE) |
BAZ UG BIFHFR T3 ANFE ORI 2 e fndK i BRI KA LR E, 50 M B B4EREX N +
HEE AR FHFLAR 2mm 19 3T A B EHAR KT 2mm B4R, /N T 2mm () RE VO340 R 4y, Horp
— oyt - PRATAE 4°C VKR, P RCE s ik KA LI 2 T, 55 — 00 RIS i 0 , 4 S R 25 15K
i ALK 2 A BRI
1.2.2 I ik

T H R RK | BERKE M A R AN E A R ) ek LR R A
UEAR AT IR IS 36, B IR AT R K 2 S B B T] EIARWEBR 1k, K 12h, ZKF-H
H 37 RIVRRE 5 358 OB AR A TP IR A 2h, PR SRS 4 30 T AR AR 105°C HEA Nt T 2 fE
PRt T+ M FR T E &, 435 AR K & | B RoK R RIS, IR SR Rk R R A
K,SO, k", HHEA MR (SOC) K K, Cr, 0, 8 fb-FMNim#igE I & , -+ E ik (MBC) R &5
IR IR E T (multi N/C 3100) 8 SRR RA BB . 3K A PR (WSOC)
R Chantigny ' 4505 % FEVEME . 1 B FREUEE + 10g( 3T 2mm ), #2 +/K FE 1:10 FIA 100ml 2585 17K, £
S 7E 25°C HIREIR % a5 L 2L 200 r min—1 $%3% 30min, #& J5 FH ook 5 & 8 400 8, U8 LA 4000 r/min 2.0
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10min, BE R 0.45 pm WEAKHEA THME , 55 FBR AT HT AL (multi N/C 3100) W52 JE AR RIVK 3 5%
AL HLER (ROC) SR KMnO, 01k e (o 10

1.3 it
(1) KA PRSI
%J?:F%?:O.li(WZinixHi) (1)
)‘%%'JEEFg:O.li[(Ci—Wl[) X r, x H,] (2)
%iitfp@:o.lg[(si—ci) Xr, x H,] (3)
E&}E?&zo.li(si . (4)

b, Wi 02 R IEAFERKE (%) 5r, 0% 1 R RIEEE (g/om®) s H A 0 )2 2R (em) ;€5 ()2
TIEBEFKE (%) ;5,95 ¢ JZ LRI KR (%) sn o IR
(2) AU BT 1

SOC, = Y. T, xr, x H(1 - D,)/100 (5)

X, S0C, W | B AIEA VRS E (kg/m®) ;T4 | B LA WL S & (g/ke) ;r, I | B L IEATE
(g/em®) s HOWER i JZ2 M H 3R (em) D, EARKT 2mm B4 BRFT 5 BREUE 43 e (%) sn S HHEZ K,
1.4 HdEab

JIT AT e R 4% A2 SNBSS 0E, B B 1 2 50 BTk L Miicrosoft Excel (2003 ) #E4 T, BLHYAH 543 Hr R H
SAS (8.1) B HEAT, I 2R F PowerPoint(2003) #EFT

2 HRE5HH

2.1 HHOKFESFEARN

A K PR 2 B A S 2 K B R I 1Y PR, LR HR i K 43 TR A M) WSORT T, AN BE DA g v
PO, PRFFAR AR AR TR T ARAVERT .t 2 T UL, = Fh ARk 52 2870 300K 3 B0 R 2 24 i+ 2 R 1Y)
K hnniig K, Herd BF (SP 20—40cm ,40—60cm FYFEEZS i K TR )2 0—20em (P<0.05) , (HIZE A Y 20—
40cm 5 40—60cm Z [A], LI PB 45 H 382 UK Z 0] B B8 i 258 N AP 7E B & 25 5% (P>0.05) . BF T 0—
60cm SALPEZS 3 KT PB(P<0.05) .

K I RLRN X N T B R K S T E R R 2 ] K RS SR AE 3K B B I A7 7K o0 1) i
T3, FHR/INFE /ISR B X T o 0 o LA BB L, P AR B A 0—60cm 2 24 1R 245 K /NI
AR N SP>BF>PB, =& Z M RAFAE B TE 22 5 (3 2) , KW SP HIE AT el A7 A K i 58 £ | 1 e o
BV ST, =R K R BRI L 0—20em 2 K, Bl 2 VR BE (39 A T RAR , Jo v BF (SP 32
JZ 0—20cm X4F 12 .3 KT 20—40cm 40—60cm ( P<0.05) ,

KR I A Ae g T AR B A LR A i, FRAE R B AE K A B RE T WO MK EA £
BT ANFEHL T KA FE@EE N . SRR 0—60em 2 PFIEEEZLL PB fr K (1), BE KT SP Al BF
(P<0.05) , Byt 23 7F - 56 A [R]Z R b AR (L AN B (2 (H AR J2 K PB Y B L I 45 18 3% K F SP . BF
[ ( P<0.05) .

T K PR SRS R R b A LB B A, RAE I RE A F K B S RS DR PR
Bk E R0 N, 0—60em + )2 BFEZ K SP>BF>PB  {HAH. 2 A A B % 24 5 (P>0.05) , M 13535 1 A [A]
JZWE ,BF SP 2 0—20cm BER B FH KT 20—40cm 40—60cm ( P<0.05) ,{H PB A [FZ R Z [8) A FELE
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WEES,
Fx2 TEAKEEERE
Table 2 The capacity values of soil reservoir
FOIN/ S-S +ERE/ em BEIFE 2/ mm MY/ mm B ik 22 2%/ mm BEZS/mm
Forest restoration type Soil depth Invalid Storage capacity Flood control capacity Total capacity
A MR 2 AR ( BF) 0—20 11.70+1.41Ba 51.82+1.19Aab 6.32+3.29Ab 69.84+2.40Aa
20—40 14.60+1.44Aa 41.80+3.24Ba 6.741.34Ab 63.14+1.86Ba
40—60 16.83+0.41Aa 39.27+2.78Ba 6.32+2.35Ab 62.42+1.12Ba
0—60 43.13%1.51a 132.89+3.41a 19.39£6.45b 195.41a
S 55 B A 0—20 7.58+1.60Bb 54.03+2.41Aa 9.63+2.57Aab 71.24+0.96Aa
TR (SP) 20—40 13.00+1.15ABab 45.22+2.05Ba 6.96+1.47Ab 65.18+0.60Ba
40—60 15.29+4.33Aa 40.72+2.77Ba 7.27+2.56Ab 63.28+ 0.92Ba
0—60 35.87+5.52ab 139.97+5.26a 23.86+6.39b 199.70a
LA MR 0—20 8.79+1.75Aab 43.82+7.43Ab 12.72+2.26Aa 65.33+2.01Ab
HEK(PB) 20—40 10.12+2.28Ab 41.50+5.74Aa 13.69+1.74Aa 65.31+ 2.10Aa
40—60 11.57+3.44Aa 38.60+8.22Aa 14.44+2.66Aa 64.61+1.22Aa
0—60 30.48+7.46b 123.93+21.19a 40.86+1.04a 195.27a

R PR RN T bR U2, AR K FHE R 2R ) 22 5738 35K (P <0.05) , RN F/ING ERE R R R B 28 2 1) 22 57 3k
BEKT-(P <0.05)

2.2 HHEAHUERANE T HLAR S 4 A

AR BMIKIE AT | [F]— 12 L HEEA PR (SOC) % B2 4R B PB>SP>BF (35 3) ;7E 0—20 em 12
,BF %/NTF SP H B E/NT PB(P<0.05) ;7E 20—40 cm 12, BF 1 SP PB +3# SOC %5 & A 5. 22 [A] f7-AE i 3%
P25 5 (P<0.05) ,7F 40—60 em 12, RN SP PB 2 #E KT BF(P<0.05) .SP 5 PB Z M JC it # 2 5 (P>
0.05) , £ 0—60 cm F&AS+HEJERE | = Fpik 52 210 SOC B EAE 5.794—8.717kg/m* Z [f], BF . /NT SP Al
PB(P<0.05) , FfizF + 2RI, 45258 3 SOC % B 4 5 F [ #4 %, BF .SP fil PB ¥ 28 H 0—20 c¢m
+ )2+ SOC % i KT 20—40 cm 40—60 cm 1 )2 (P<0.05) ; [FAT, BR SP 41, BF 1 PB 20—40 em 13
SOC % FE#R . KT 40—60 em +)2, R+ SOC B EAE>20 om HIEREE 2846/, HAE 20—60 cm %
FEAR AR FE W

R3 TEANRTESH

Table 3 Distribution of SOC density under different forest restoration types

, - SOC % MBC %2 WSOC % ROC %
PN e ] =y fir
AR . i;;bkf; Density of SOC/ Density of MBC/ Density of WSOC/ Density of ROC/
Forest restoration type Soil depth/cm ) ) N )
(kg/m™) (kg m”) (kg m*) (kg m”)

7@ R 32k ( BF) 0—20 3.189+0.324Ab 0.060+0.020Aa 0.195+0.022Ab 1.853+0.343Aa
20—40 1.50420.227Bc¢ 0.02420.008Ba 0.186=0.003Ab 0.717+0.254Ba
40—60 1.102+0.301Ch 0.018+0.006Ba 0.176+0.014Ab 0.37420.141Ca
0—60 5.79420.349¢ 0.10320.032a 0.557+0.037b 2.94420.720a
NCESEY YN 0—20 3.697+0.266Ab 0.031+0.008Ab 0.242+0.016Aa 1.010+0.066Ab
IRAHR(SP) 20—40 2.105+0.255Bb 0.014+0.003Bb 0.245+0.005Aa 0.470+0.087Bb
40—60 1.753+0.204Ba 0.012+0.05Bb 0.24420.020Aa 0.352+0.060Ca
0—60 7.554+0.575b 0.058+0.016b 0.73120.037a 1.832+0.200b
RS R 0—20 4.278+0.366Aa 0.033+0.004Ab 0.178+0.014Ab 0.852+0.068Ab
WEZM(PB) 20—40 2.584+0.063Ba 0.016+0.003Bb 0.172+0.029Ab 0.423+0.105Bb
40—60 1.856+0.115Ca 0.017+0.003Bab 0.173+0.037Ab 0.293+0.065Ca
0—60 8.717+0.539a 0.066=0.009ab 0.523+0.074b 1.569+0.215b

T R BRI R I AR S A RIRE TR 208 3R IE] 22 53 1k IRV (P <0.05) , A A /NG S B R ZRARIK A S RY 1] 25 Sk

FIKFE (P <0.05)
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- AR Wy iR (MBC) S22 s e - 3 Al A 40 16 P B4R 555 A AL 5T 4 ik ol 2 ) E B A W 2 A b, R AIE 1 B
AR, R 3 ATLLE Y, =R — 1+ )2 3 MBC % B K/ #4388k BF>PB>SP, BF 7F 0—
20.,20—40 + )28 3 KF SP Fl PB(P<0.05) , B T2 UREEMIE K, 245 23080 + 18 MBC % B SR N B
WO FEAIE AR )2 ] 5§ BF SP fil PB 20—40cm 1 )2 MBC & &8 3 0—20em H2 TR T
59.57% \54.70%#1 49.98% .

HOKE A HUBR (WSOC) SR B A K S A W40 it ad R v 1) 32 B4 IR R R SR R, = Fh bk
PRS2 [E]— + )2 +HE WSOC 35 5 K/ NI FE N SP>BF>PB( 3 3) ,SP i # 5 T BF . PB(P<0.05) ,BF
5 PB ZH KR EHZF (P>0.05) . M LZTRE RGN, £3 WSOC % AL oR ] B 4 2 2 0481k
MEEEA K, BF 0—60 cm + 2 14 WSOC % i % /N SP(P<0.05) , MK T PB,

Sy B A HLER (ROC) A S e 396G LA E A i NE Ak, HL 5 g DU &2 B 3 A ™ FEfRl— )2
WE N ,BF 13 ROC % E it (£ 2) , 76 0—20 2040 em /2 BFE KT SP PB(P<0.05), K +)2HE
F3E N, A28 £ 1 ROC % 35 2 B i IR ) R 45, AH AR+ 2 947 78 18 35 22 5% (P<0.05) , BF 0—60 cm 12
ROC % J¥ i % KT SP .PB(P<0.05) ,

2.3 HHOKFERES S - 5EA BRI SRAE O S

ASCH 3 SOC (%, ) MBC(x,) \WSOC (x,) Fl ROC %5 i (x, ) YER R R B 3K IERISEESR (v,) 2%
FIEZS (y, ) FABTHEPEZS (v, ) VE R 4 A DL FE LG VE TR 45 A, SR 5 K PR A T8 A B AR DG A B . 08
X453 0—10cm . 10—20cm ,20—40cm ,40—60cm VU JZ AT 3R 7 AFEHREA 7t 8 2 Al SR 4 % 434t

£ 0—60 em + )2, 55— X SR AR BB T 86.61% MY {5 B, 58 X MU AR R RE T 11.55% WM5 B &,
HR 8 X129 %) LAY A 5 14T Wilks” Lambda (Pillai’s Trace , Hotelling—Lawler £ Trace Roy’s Greatest Root 5 PU#f
LR FH S A M (R AR B, 8 3R /INT 0.001, R IL , A HILIR AL 5 PR 8 4 2 [ A7 A AR MH SR 56 3R L RERE A
ML A it 88 P 2 Al
2.3.1 HMXRRBUHE

SRR 0, oy a0y F o, 4 D8RG P Z [A] 9 AH OC RELTE-0.2131-0.4693 Z[A] (WLR 4) |45 RA N y, .y, F
y33 DASHE ] Y AH G R ELTE 0.1885—0.6233 Z [A], YW I [ 20 4 A8 5 2 (6] | 25 R4/ 3 D8 br Z [ 1 4H ¢
FREESN G AN A B 22 A5 B E &M S, KL, A5G/ b7 mT Do — & JE N R R 4 | 25
P2

A BB 2 I 75 2 PR Z ) O AE G RBCKE %, 5 v, vy, RN OC R 5300 0.6917 F110.7867 , i W -+
1 WSOC %5 J (1) B IR 3K 2 (1) B8 122 25 R % R e 25 1 35 LA B0 ()5 i) 5% - S92 B 33 2 235 R
Ui, 1458 SOC % B2 M5 K, AHOC R Bk 0.2516,

*4 FAEBEFEREXREERE

Table 4 Correlation coefficient matrix between different factors

A+ Factor % 23 X3 E Y1 Y2 Y3
Xy 1.0000 0.1524 0.0294 0.2565 -0.1864 -0.0125 0.2516
X, 0.1524 1.0000 -0.2131 0.4693 -0.0585 -0.1845 -0.0768
X3 0.0294 -0.2131 1.0000 -0.1910 0.6917 0.7867 0.2301
Xy 0.2565 0.4693 -0.1910 1.0000 -0.1419 -0.1665 -0.3198
Y1 -0.1864 —-0.0585 0.6917 -0.1419 1.0000 0.6233 0.1885
¥a -0.0125 -0.1845 0.7867 -0.1665 0.6233 1.0000 0.3234
Y3 0.2516 -0.0768 0.2301 -0.3198 0.1885 0.3234 1.0000

2.3.2  MURUAHSE R B I
FH 32 5 T Ao 7B AR B g MR RE 56 22500 0.840 38 1 B R IR (P = 0.01) 3 55 — X HLIE AR 5 (1)
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HRIAHSE B BN 0.492 5 3 B ZVER K (P =0.01) , Al A HBEAT #b S8 407 5 5 = o sl 750 75 1 f g 750 4 56 2R
BOR 0.220, %A @IS BERE (P =0.01) , Hik, AYRA SRR A 2 a7 MR A OGO R, BEfs A L
B I f R PR 25 850 | AT LA S8 — o RIS % i U 0 e Sle g A7 BB AR OG5 R0 HT

x5 HABEXRYEBE

Table 5 Canonical correlation coefficient and test

75 AL R REL P GRS W] A ITE2
Serail number Canonical correlation coefficient Chi-SQ DF Sig.
1 0.840 458.010 12.000 0.000

2 0.492 348.000 6.000 0.000

3 0.220 175.000 2.000 0.013

233 MRV E R

R T 5 BT A R I S R A ARG FH R /DN ok 1 A BT P D DR 4 55— o TR AR 1y

, = 0.196x, + 0.052x, + 1.000x, + 0.049x,

X T HLA PR 2L (0 2 — o SRR B B R B R, S 1,000, R AT S R 26 A HLER K-, SR

JEE S 45 21 5 — B AR i
N, = 0.463y, + 0.673y, + 0.111y,

X T R A 45 AL R 5 — P MR AR B MR R 25 RBP4 1) ZR BSOM R B, T 3 106 T 3 K PR PR 4

5 OGP MR AR () URUAH O RBCK 0.4918 , AT R HICHEAT #0784 A , R B A BILAs 1) D DR 24 57 0 LR AR
M.

M, = 0.833x, + 0.114x, — 0.003x, — 0.848x,

X T ML i R 20 ) 55 — X ORI AR i x i R B K, O 0,833, R WX - A ALe K BoA W E PR

M) 5 x, P R BN 48 X5 (B R 0.848, Sk LI i) RIS 55 48Uk A AT AT %o - 39645 BILAR /K - HLA BB 520
N, = 0.346y, + 0.116y, + 0.986y,

XTS5 SR AL ) 5 X RS | B L R 25 1 R B35 0.986 , 7 B HOGT - 4 /K 128 122 250 R b0 ELA e B 2
FIRE
2.3.4  SLRIEERY ST

SERY AT HT T IR FAE AR B 0 2 R BRI RS — XA AR e (B 1) Ly, oy, vy FEPE R S5 R4
N, b6 3 R B I, By Ry, B3R R B R, 4 301k 0.861 10,926, IR, 3 AN R 2840 it 5 25 SR 41 5
—XFHLAIAS B N R IEADE, B oy, oy, FAHSCRR AR 5, o, 7RI R AL A S — X A A i M, 1 B 3k R BUIR
15,35 0.981 17 %, 2, 1, B AR R BN &, U FH i R 21 38— X LRI B M sz e+ 398 19 A LR KT

1 AT ENEHXRE

Fig.1 Structure relation of the first pair of canonical variables
AU X SR AT AN SE T R B (] 2) Ly, TEPE AR SERAL N, B R SR B IE R, H. y 1 17
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Fig.2 Structure relation of the second pair of canonical variables
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BKBEK | HELERE 5 T R AWK R 3 BRI B TR M, — 7 TN AR R K P98 325 R M 3 A8 T D 11 559 7 TR 52
BRI TC1k S isHi2 3%, NI B4 K 1 b 28 450 3 R A 14) = S8 i 5 55— T 398K 7 R REAS B 0 UM 72,
SR IE KL T T BRSO R K S WOR A G B, SRR s A s E IR T,
[Fi FsF 13 40E 7 R A2 M FR MR 25 R B R ) ST RV RE SR A 3 , (15 R 25 A A D) RE IR B 2818
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M 25 PR 5 114 25 (B 3 B34 o AR BT SOC T8 Bl i) ot R AR T A= i | JR e ol 30 2 b 00 | AR 43 A 3 Bl R
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LI 0.84% , SXFPVEFAARIL T 58 HURR K VX 38K B2 e 258 i 38 A B 38 R e i o6 &, Hoh b
Bt KT 3] 3 Sk ok AR B2 KA A AU B (R 38 A HILBR K ST % - SR P8 7 T4 2 25 1 5 T
FREE B /N T AR FIDSR RS MR 57— %o MR AR F S5 40 5C R | 2 I A WLAR K F- 42 15 1%, BE I 45 R 2%
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