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Characteristics and Driving Forces of Organic Carbon Mmerallzatlon in Brd'wn‘rSml

with Long-term Straw Returning [ "'f"

ZHAO Yu-hang, YIN Hao-kai, HU Xue-chun, X_[E Wen- yan , LIU Zhi-ping, ZHOU Huai- plng, YANG Zherhl Xlng
(College of Resources and anlronment Shanxi Agncultural Hmversny Tal)uan_030031 China)

h' .,,4' | .
Abstract: Based on a 3Q~year long-term positioning expenmen,t of sn'aw 1 £992-2021) , four treamfema Were sel ,accorﬂmg to qual carbon content of straw retﬁ“rdlﬁng straw
t (CM), and control with no stl"aw foturlg( (CK). 'yle sﬁrﬂ) aimed to 1nvestlgate the effects of dlﬁférem

mu chlng ()SM straf cz(lshmg (8C), cattle manure dfter S_D‘dw !ls
strawe: relumlng met}xﬂé’ of suﬂ organic carbon, soil active argﬂ';ﬂc dr_bn‘n compon_ents soil carbon pool mandg‘ement index, enzyme activity, and soil Olgdnl(, carbon mmeldhzalf;"
and to reveal the LhﬁlsterlsFle and main driving factor§ of (:m‘gdqh dathon mm@mﬁdtlon in the brown soil of Sprln aize connnuﬁué, cropping systems , promdlng ascientific hdS'ls for
the op,tlmlzduon of Straw returning measures and carbon sequqstrdnbn and Hmﬁswn reduction in brown soil areas. "lhe restilts showed that : (D straw returning treatments 1m:|i!§"I sed soil
prgdnm cdrbqn content in liFown soil, with the CM tredtment 1IlLl‘édblIlg' the mﬁsl and the carhon pool mdndgemeﬂt “ndex 1ﬁ'cred51ng the most significantly. 2 The active carbon content
of. th‘l FC dllu CM freayments incredsedy, whereas the edsll& oxidized tngﬁuc Odrb(m-t‘o of the SM treatment decreased significantly. UThe soil organic carbon mineralization rate
incredsed by 7299 e (kgrd)™! "when the temperature incréased by 10 °C, Thcbrdér?jthe soil organic carbon mineralization rate under different straw returning treatments was as
follows CM >SC > SM >CK. @ Under low temperature (15-25°C) (Oﬂdlllonb the temperature sensitivity was the lowest in the CM treatment and was the most beneficial for carbon
pool acuunuldtlon It could effectively improve the soil organic carbon pool turnover rate and shorten the turnover time , which could be used as the best straw returning mode for brown
soil management. (5 Temperature; B-1,4-glucosidase activity; and DOC were the main driving forces of soil organic carbon mineralization in brown soil. Organic carbon components
and temperature could affect soil organic carbon mineralization by influencing soil enzyme activity.

Key words: straw returning to field; soil organic carbon(SOC) ; carbon pool management index(CPMI) ; organic carbon mineralization; corn
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HE S Rl et T R 4 A B, A3 . OFSFFE
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A H (CM) 5 @RS FFAS IS FH (CK). b JIE Bk 25 it S
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{ 7 ;."nu e " , Table 1 Long lerm straw returning test d651gn . .
I " _!;," - N/kg-hm 2 = P/kg-hm 2 AP B /t-hm™ W42 hm ™
CK(%-ﬁKi& HI) 150 84 0 0
SM R #F 38 36 36 1)) 150 84 6 0
SCOREFF By e B8 1) 150 84 6 0
CM(FEFF i IE i 1) 150 84 0 45
1.3 BIERENCREE AR E s R A ALK (DOC) H 25 B 1
+HERE T 2021 4F 10 AEWGR G REE . HE KRR, TOC 4 [ s Hr A e ik
125 em () LESTERRA/NX LA “S” JEHUS AN 5 0 4 35 B (MBC) R 48 5 B8 28 ) s 2
(0~20 cm), RGN I DHM, BDA/DNXES 3 FE, A LR ALRE IR FRES0 gid 2 mm i (1) fif
R PR R AR RS A ST W, IR TS +, AW EHMBRIKER60%, %A 250 mLEFEH

By, —rE TR, fFFHEAKRKNTE, o
17, AT HBEAEY . 5 A PR AEUR A L
e 2 L HE S AR BAL MR A I 5 5 S — I A LA UK
AS IR A AT E LG A, AT 4 CRAE b,
SERTEE 2 mm 0, F T 4R35 3R K R RUE Y AR Y
B . ATV A MBS R - 398 i 4l 10 00
1.4 3R E

B LA (TOC) 2R FH 2 45 R 21 - B R 41 i 4
B E s S A AR L (ROC) SR FH &) i 192 40

o, FRE IO, TR FRAE 25 R EE R T
7% 10 d. £5 FE GG R0 K 43, A 10 mL 0.1
mol - L™ Y &0 AL 841 W W L CO,, Aol i T 150 25
F3SCH A B SR 40 d, S BIFERE R 1,

6\m\w\m\%\m\%NMdm¢ﬁEﬁa
ALV, KR AT K B R AR A B TR
L EAHEIE R N JT T Z8 K bk 3k, A 2 mL
mol - L™ W SUAL BNV W, T A 2T I Bkds < 5, 0.1
mol- L' AR R MR E , B E 3ANERE, JF
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FRAR F T
W8 % (CPI) = TOC / TOC,, (1)
A (NAOC) = TOC-ROC (2)
B JFE 5 B (CPA) = AOC / NROC (3)

B PR 15 FEHE 4 (CPAT) = CPA / CPA,  (4)
e VP A8 L4 £ (CPMI) = CPIXCPAIX100% (5)
AR LR (LLCO, 3T, mg-kg) =
LenaX (Vi =V g ) X441 [ 2xXm (6)
FOF, Ve MV s 43 5900 25 R+ HE AR & HCL A &
(mL); eya = 0.1 mol-L™"; m = 0.05 kg; 2 M5
TR RE(Qu0) R RETH G 10°C, A HLAK
WAL HR G I A8, # AT A=A
Q=Ko K, (7)
o, Ko Koo 50 31 R 18 TC%[](THO)CHTJ'"E’Jili%
A BB b R L.
A PURRS L H AR L) CO, mg (kg d)] =
iﬁ%aﬂﬁﬂmﬁmfx‘wmi(uw 1+ mg- kg *7 i
' £ e BERFRD) ?
"-i%ﬁmwmwwxm &mﬁ%ﬁ%ﬁu_
o Ee=ca-=n L L e
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I K 2 T P B I L B R () TR
i 1 Tl,z =1n(2/k).
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HH Excel 2019 #F 17 % 45 %% ¥, R J] SPSS
Statistics 26.0 # 17 J7 22 43 #r LA K AH ¢ ¥ 5 #7
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£, Sigmaplot 14.0 ¥t 17—2sh % RERIE; HH
R - F e S S5 A0 T BT (SEMD, DA
I3 TR 5 A LK 4 5352 ) T Tl 1 LA AL A 2R AR
WAL B IR I

lavaan”

2 HREHSH

2.1 LB B M 2
MFE 2R LIE L, 5 CKAHEL, %5 FF 8 558 1
(SM) . F FF #5 # B 8238 B (SC) A A FF o4 1 38 H
(CM) &b P ) 4 38 S Bl & o nl & s T
16.06% . 22.13% #l1 45.41%(P<0.05) , F%FF i Ig iA H
(CM) 4b B 45 7% FF 78 35 48 FH (SM) FIAS FF M3 16 B 3238
M (SC) R T 25.30% F1 19.06% (P<0.05). i3 W]
AT A0 Kb AT T 3 A HLBR AR R, HLRE
ﬁﬁﬁﬁi@ﬁﬂ<CM)ﬂ@i%ﬁﬂﬁ%%%iﬁ%%}?%ﬁ%
i T (SM) RS AT AR BE ELEA TH(SC).
Fﬂ%wﬁﬁéﬂﬂﬂ(sc)%ﬂﬁﬁiﬂfgjgzsaﬂ'((:M>
m:%%m&am%aiﬂﬁ%ﬁm%i% ik
CKE%%%T 25. 75%@1 154. 08%(P<O()5)f’ T AFa
CETIGWLSTORE YEVETE S %%ﬁﬁ%
ME%LEH(SG’)E’J 2,02 ) CHEERDE (1;.<0 05).
%*ﬂ—%ééﬂﬂﬂ(SM)&{Eﬁ%WE&Ti%EP%M&?@
BLB A i/ OKOF I 20017% (P<0.05). &
ﬁﬁ% E%xmmmﬂﬁﬂﬁ@La@m
%Ti%%ﬁ*ﬂﬁmm T(ﬁ éﬁmﬁ%%ﬂwzi
E(P<0.05). % FF 7 25 46 F1 (SM) b 942 75
SRR 3 (P> 0.05). SC AN CM&iﬂi%%ﬁ*ﬁﬁm
B % 5 0 ) 48 CK 35 42 5 1 38.68% F1 123.58% (P<
0.05); SCH mﬁifii%ﬂ?ﬁﬁﬁﬂﬁﬁﬁﬁ%%ﬂ
B CK W E4R T 86.79% 1 111.32% (P<0.05) ;
%ﬂmﬁ&}ii%ﬁi%%ﬁﬁﬁ%ﬁ%ﬂﬁ%ﬁ%%

Duncan ¥ 172 5 H#¢; Origin Pro 2021 33 47 [&] 2 il BT 114.58% F1118.58%(P<0.05).
%2 KETREFEFEHANLESOC.ROC.,POC.DOCFIMBC ZEMZ M "

Table 2 Effects of long-term straw returning on SOC, ROC, POC, DOC, and MBC contents in soil
Qb3 w(S0C)/g-kg™" ©(ROC)/g kg™ ©(POC)/g kg™ ©(DOC)/mg-kg™' o(MBC)/mg-kg™
CK 17.44 + 1.02¢ 2.33+0.13¢ 1.06 + 0.08¢c 114.43 £ 22.75¢ 534.04 + 7.54b
SM 20.24 + 0.80b 1.86 + 0.08d 1.13 £ 0.12¢ 133.86 + 16.30bc 546.49 £ 1.51b
SC 21.30 £ 0.16b 2.93 +0.39b 1.47 + 0.06b 213.74 + 25.91ab 611.91 + 13.58a
CM 25.36 £ 0.19a 5.93 £0.23a 2.37 £0.12a 241.81 +93.71a 633.24 +9.55a

1)SCO R A PLIK , ROC s 5 A AL A HLIK , POC KR TURLA LI , DOC 7w KV M A LI , MBC 3R (AR W0 05 5 B8 RN Rl /NG 7 )

7R AN TRV RS RT3 [ Ak B[R] 22 S 4 2% (P < 0. 05)

&3 LIEH, FFEBELHSM) ., /R
AR L 42 10 FH (SC) b B8 RRS 1 2o 3 FH (CMD) b 3 +
HERR Ak 7 2 b CK AR PR 43 51 B 3 N T 21.49% .
21.49% F1 28.51% (P<0.05). f5 1 7 55 8 H (SM) | %
FEA I B 38 H(SC) RS FF 2 1 38 FH (CM) &b 2 A 358

F4 B 48 B8 CK 43 ) i 2535 N T 16.16% . 22.35%
f145.70%(P<0.05). 5 CK A HL, 577 35 348 H (SM)
3 AR T R S B 33.96%, F5 AT IR iE
(CM) B F T T + 8 15 i 97.80% (P<0.05).
FF78 15 10 FH(SM) &b B A 398 5 5 0% 5 4 4008 CK B 2%
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FEAIR T 33.99%(P<0.05), 5 #F it I8 if B (CM) 4b 3+
S8 e B 1 R RCRE AT OB B LB A T (SC) W E G m T
92.23%(P<0.05). F% FF 1 i i H (CM) &b P + 398 fisk %
PR B R R 55 A4 T (SM) RS FF A9 A B 42204 1

(SC) BN T 275.58% 1 127.60% ( P<0.05). 5 #F
W3R 238 T (SC) A B 4 SR P22 306 J3 . B JAE 1%
EHORMEEHIER S CKHL LR 257 (P>
0.05).

£3 KYPTEABFIEN TERESERENIm"

Table 3 Effects of long-term straw returning on soil carbon pool management index

e w(NROC) T B 48 K T B 1 32 T J2E 1% 132 45 K ik A7 3L
/g-kg™! (CP1) (CPA) (CPAI) (CPMI)/%
CK 15.12 + 1.02b 1.00 + 0.00¢ 0.15 +0.01b 1.00 + 0.09h 100.00 + 8.88b
SM 18.37 + 0.74a 1.16 = 0.03b 0.10 + 0.00c¢ 0.66 = 0.01¢ 76.67 + 2.84c¢
sC 18.37 + 0.41a 1.22 + 0.06b 0.16 + 0.02b 1.03 + 0.16b 126.52 + 20.50b
CcM 19.43 + 0.42a 1.46 + 0.08a 0.31 +0.02a 1.98 + 0.12a 287.96 + 19.43a

1) NROC 7R B 25885 ; 53 51 A [Rl /NG 7 B 7R AN [R) RS FF i FH AR B i 22 5 1 25 (P < 0. 05)
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B-1,4-ANE 1 (BX) A % 14 JC i 52 il (3R 4).

T #1765 0 FH (SM) | RS FF B3 i B #:34 B (SC) Ab
BHOFD R AT B2 38 H (CM) Ab B & 35 2 v T L 3 p
B-1, 47 &5 M1 B (BG) G T, 43 5l 4% CKi % 48
BT 35.64%. 95.59% I 190.68% (P<0.05) , <t T
EEEEH(CMMLIET,B—I A7 2 AT (BE) 1 16
AT EH(SMMLIEE’JZ 14Ti Je A AT L
ﬁﬂm@mm@meiﬁﬂ% xmfmfﬁ
ﬂ%ﬁﬁ%@ﬁmm&ﬁMFﬁﬂﬁﬁ'mmmﬂ
ii%%ﬂl“??’ﬁf;ﬁzfgﬁ’q’:ﬁﬁ(CBH)E’J(ﬁﬁ gx}‘ﬂ %@C’Ki
ﬁé‘f‘buT 41.99%s 58.63% Fl 4. 61%(P<o 05) .4
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JTabled. Effects ofdlfferem straw returning {6 field for a lorg_ -

hme on soil enzyme activity

CRRWRCE

aham B-LAAKEIERG L1 4RIk
/mnmol - (g-h)™! /mmol+(g-h)”! fifi/nmol+(g-h)™
CK 63.32 + 1.57d 40.15 + 9.29a 29.03 + 3.86b
SM 85.89 + 2.36¢ 49.88 + 1.33a 4122 + 1.49a
sc 123.91 = 2.36b 48.21 + 15.50a 46.05 +2.97a
CM 184.06 + 35.22a 39.26 + 4.04a 4227 +1.78a

1) B G A [F] /NG 5 B e 78 AN [R] 7 AT 340 1 b B ) 22 57 2 25 (P < 0. 05)
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bR 7E 17.01~60.13 mg- (kg-d) ' Z 05 35CTF, #"
b33 FAE 20.24~92.40 mg- (kg+d) ™" Z 6] . Hy b AT %01,
TE 15, 25 F135°Cix 3R E T, IR BB+ 10°C,
WAL H A $E T 7.99 mg- (kg-d)™.
M40 d 85 37 (0 1 F CMkiiﬂ@us“c‘Fﬁ
+ HEA HLIRG L 5 O 24.90 mg- (kg* d)J IY ) 2
SC. SMWCK&%EE’J].B 132%111451 f?ﬁézsc
‘Fﬁmg&%<@molﬁmxﬂcSMﬂ%mmgm
121, 131%[11451 y TR35°CTF 4477 mg: (kg )",
43 3 2 Sl SM%HCKijEﬁﬁlzo 1.36 1 148, 4%
I EHREET, ﬁﬂLm%&ﬂi%ﬁm%mﬁ
}:iﬁ%f)ﬁﬁr; CM>éC>SM>CK ' p
iﬁ%_{é’mﬁﬁm r“/%é‘iﬂzﬁni'% SHiR, Qi

U W AU X R AR A B W R, Q0

K7 0 e B A8 Ak B URR L a5 R R ], I Pl
A A Ak T I B T 7 E AN T I S A R Y 25
TR 15°CHEE 25°C, QufH M 1.28~1.30, M 25°CHE
Z35°C, Qultih1.35~1.41, ERPIEIRER ST 1%
A AL A A 0T I BE ) BB B L Quo(15~25°C) A
[F] Ak FHE XT3 J3E 728 Ak 1) oo 1 R BE A — 3, SMLAI SC
b BRAE CM AR R, T Quo(25~357C) H o BRI
J7: SC>CM >CK >SM, B CK 5 SM X i B i i
I AR BEARAR, T SC 5 CM X I B F o o o B A v

AN TR 5 s Ak B AL B 2R AR A 28 Ah G Ol
WE 2, Bl R SR e K, AL T A ALK
WAk R E W fER IR 4045, 1SCT, B
AW b ik 7] 628.03~900.83 mg-kg'; 25°CF, 2
Ak 2 15 5 790.68~1 139.75 mg-kg'; 35CF, ZH
WAL E A E] 1 012.00~1 513.60 mg-kg . E¥IHFH, 4
Tl A 30 At - SRR T AR, B R
FET AL R LR, 25°CHI3S TR 1L i 4
S 15°CHY 127 f5 80 1.74 4% .

AFFEFRRE T, AR L H A+ AL



4 1 BTG s IR AT L 48 A DR AL RRAE B 3K 2l oy 2357
100
15°C 25°C 35°C
—Hl— CK

- 80 —_@— SM - =
3 —A— sC
g —v— M
£ ol KN
o 4
5 M\
P %o\ ¥
& 40w \ B N\
= A \&\ \S
N A Saaae SR
Rl e e e L = = ==

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1

13 6 10 15 20 25 30 35 40 13 6 10 15 20 25 30 35 40 13 6 10 15 20 25 30 35 40

B3R /d HrFrmt/d Hi3rm/d
E1 KEFARBEFEETIEANBRYT LEZNHEET
Fig. 1 Dynamic changes in soil organic carbon mineralization rate under long-term straw returning
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Table 5 Temperature coefficient of soil organic carbon mineralization

under different long-term straw returning

b Y -
15~25°C 25~356%
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F1 R, A% L R DW'JIEI@%%’%%_E% i
K3 FTR, f#ztoa): b & T r“éﬁﬁ% %ii\ﬁﬁ
39 1 T . AR T 4 o el e
HEAR. ﬁ/ﬂn(lsm R IS S R e e
ﬁmﬁﬁ%?}ﬁﬁﬂtii {Hﬁﬁx‘jﬁz%(zﬁw’oos)
SM. sc F/CM, 5 CK Wi, 5 A T 528%4'
250%%[1_,13 o3, Rilk(251C) T, SM %gmatt ﬁ
%WEETﬂh%(Roos) SC fil CM 'ﬁCK?fEl:f? Sy
%"JWEET*J 99% $H089%,_1HQE#IE%‘(P>OOS)

WHL(35°C)F . R R IR 1 2 B 25 S0 BLIK O
;’ii%/ﬁﬂic%, 5 CKHMI e, SM. SC Al CM Ab 3 43 51
PR T 8.96% ., 9.14% F16.03%, HZEFANEE(P >
0.05).

Xt F 4 HEAT LR B ARk o B 8 R ) AR
X FR, FIH RIS B REL: C = Cx

1600
15°C
1400
—m— CK
1200 —0— SM
1000

800

600

BB EB b/ mg ke

400

200

20 25 40 13 6 10

HeFrmR/d
& 2

30 35

KEARE
Fig.

15

Hirmt/d
E#FEETLIEANBRERTLENNT

2 Dynamic changes in soil organic carbon accumulative mineralization under different straw returning for a long time

20 25
IR/

30 35 40

30

20 25



2358 2D BE

[ 45 %

I 15°C [ 25°C @ 35°C
a

TP R/ %

CK SM SC CM

ANTA] /NG g 2 () — R TR A ) Ak B ) f 25 2% 5% (P<0. 05)
3 KEAEAHATE TIEANBNRERT LE
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(1-e™), *H%%%&RzﬁjTO%LJJ:, PR EE e
Wy, g5 mE 6. RIE LA 45 15CF, +
e A Bk Co ik 1.280~1.687 g-kg-l; 25°cT
L W AE B LB E Coik 1.497~2.252 g kgfssc
&, RHEE AR LR A Coik 1.416~2.084 ¢- kg N
IF) 7 FF 3 FH Ak B 39 €y K/ CM3SC>1§1.:\L/I>CK
o, A ﬂlﬂ&fii%&ﬁ*{t@ﬁﬂﬁ.‘ﬁé@ﬁ”
W G fi 2 T X I (P<0.05) 4 /G 28 A
SWWEQ & <Wa%mka' Vi
0. ,»%F@f@ﬂmwm
Tﬁ éﬁ E:'CK M, oMk i 15
ﬁa it i A e L
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2.3 AR B SaS g FTA OC R
FIIFH 44 Ab 3OS [R) 9L BE R A S8 05 v A MLk 75 =
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Table 6 Dynamic parameters of soil organic carbon mineralization

.

under long-term straw returning

4k 1 WESC Clg-kg™! k™ R T,,/d
15 1.280c  0.0169b 09991  41.76a
CK 25 1.579a  0.0166b 09974  41.01a
35 1.416b  0.0293a 09914  23.66b
15 1.534b  0.0148c 09993  46.83a
SM 25 1.497b  0.0208b  0.9968  33.32b
35 1.599a  0.0279a 09932  24.84c
15 1.663b  0.0149h 09996  46.52a
sc 25 1.751b  0.0189ab  0.9980  36.67b
35 1.904a  0.0261a 09937  26.56¢
15 1.687¢  0.0188a 09990  36.87a
M 25 2.252a  0.0173a 09983  40.07a
35 2.084b  0.0305a 09950  22.73b

1) B 50 A [ /N5 5 B 3R (7] — Ak 3R AS [ 3R ] 2% S 3

(P<0.05)

it 3 P 5 A LRk SRR A AT R LA R, R
1£0.086 8 ~0.999 9. R 7T LIA H, AP RF
b 8 Bl A il B HE i, 5 423 SOC. ROC,
POC. DOC, MBC &I BGIGPERE B EIEHE, H
5 4 BX RN CBH {6 PEAH G PR 35 . R H R AR
WAL % 5 SOC, ROC, POC, DOC. MBC % i
I BG I PERE M8 K 5 5 135 BX ORI CBH & M % A ik
FAH A
*7 LHEEMENHSE. MEESENH
ERTURBOER"

Table 7 Relationship between soil active organic carbon content,

enzyme activity, and cumulative mineralization of organic carbon

RE/C it [ mIEpEs R
SoC y =0.035 2x-0.981 3 0.982 17
ROC y = 0.059 6x+547.25 0.8755"
POC y =0.190 3x+454.86 0.964 7

s DOC =1.748 6x+434.02 0. 847 8"

ﬂ_9 673 4x+358.21
= tgl.045 3x-19.702/

/ JRAcS” y'zg':(m 20v683.36| | 0662 1
'if 'POlé Uy 50285 90e56445 0@5,8;;
/.-"D(}"C‘:{ e 276 3x+534.61 0.863! g,f

MBC y =2.197 24-535.79 37 -
ABG | Iy = 2.197 6x+490! Sirrﬁ 4
B, | e -6656 44103 /o.d¥es

» ¢ MB% | r=28626x-72925 | Sl XL 8543 /“'
",f-" ‘B? - _,;.( 218412+610.44 B s 9;*2«
\ i BX[ y= —&.823 9x+1326.7 0.1
Jf - CBH y = 12.442x+441.9 03717
soC ¥ =0.065 6x-156.9 0.9619"
ROC y=0.1112x+862.61 0.861 6"
POC y = 0.355 7x+689.2 0.9532"
3 DOC y =3.419 4x+623.73 0.916 7"
MBC y = 4.306 4x—1278.4 0.909 2™
BG y = 4.154 7x+750.53 0.999 9
BX y=-11.868x+1 752 0.086 8
CBH y = 19.089x+468.66 0.451 1

1)##3R/R P<0. 01

- HEH LR Ak 1 25 4y AL (R 4) 38 i
_HAR M ¥ =923, Df=9, ¥/Df=1.026, P=
0.416, GFI =0.999, CFI =0.999, RMSEA = 0.027,
A DA B A WL Rk B 98% I AE S, Hovh
B-1, 4~ % Bl 1 it (BG ) il 145 P X + A HLAR R A0
5 11 5% e R B ok B 3, RO IR E AT DOC. A
i AR (R 4) el LA, IR DL
M)+ A ALK Y 4k, il a5 4 58 DOC A
B-1, 4475 B 1 tF (BG) W 0% M, T 2 52 i) £ 847 L
e 2R LB L SOC 352 18 i 52 W B-1, 4- 5 2
B G (BG) i & M, DA 8] 42 52 ) + 84 LBk 1)
WAk
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