+ 8 2 4k
Acta Pedologica Sinica

DOI: 10.11766/trxb202402240077
FRHE, ot R, A BT B AL KRG - B SR AR R e P S e SR (0], 38 24, 2024
AO Hui, CHEN Chong, ZHOU Hu. Effect and Mechanism of Food Waste Compost on the Stability of Paddy Soil Aggregates[J]. Acta Pedologica

Sinica, 2024

B et S e BE X 7K B = [ R A TR E 1 B S0 K%
AL
7473& Hﬁ L2, |Z,§§ \/EIJ L }% Jf% 1t

CRERN R R 2 SR AR, JEE 1000835 2. F ER N KR 2AEHUEIRH 7B (DR, TLH7RN 2151000

% E: BENPOEEEEFEERANR SR, b T g e A K s S U MANE R IR SR R
SR A it PR R KRR B SR AR AR e PR R R, AT U T H B8 LIRSS CRFE NN AR, (LB, B
JE. A EBRACHEE . XSIEEHE. FISENAL), R Z T B R AR E € 75 250 M A R AL B R /KRS L B R AR AR
SENE, B HT HICR T (RDA) R0 BT @ MR R 2R &R, 456 IR AL 5 S 8000 i 1258
PhRFasE ML 25 TR, it 4 BT 37 30 HE A mT 386 58 K RS - A SRR K R 1k, PRAR AR PR AR I A 1 . 138
T LA P ) (A1 SR A R e PR R R 2R, DR WL AR A B ) - B 2 1 P A 25 BE RSB T 29.0%~45.2% . H
MUR S R AT R PERTIAR ., R s goe B B A, MCRE My 0.67. 053, -0.63. AC#iEf
AR 8] A 35 BN, AHOCRECN 0.90. TR 2 SR B 4 o by S AT w98 Jom 5 Lo 8 i - 39 2 1 v £
FERE,  WNTT I INAE He kA 5 e RORL (R A e A L 2 T 8 i e P SR A AR e

KRR WEIRMEAE, PIRGRE T BRI EER . KL

FEDHES: S152.4;8153.2 XEFRERS: A

Effect and Mechanism of Food Waste Compost on the Stability of Paddy Soil Aggregates

AO Hui'2, CHEN Chong', ZHOU Hu'*
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Abstract: [Objective] Food waste composting is one of the potential directions of food waste resource utilization. Food
waste compost is rich in organic matter and salt, and its impact on soil aggregates is still unclear. Exploring the influence of
food waste compost application on the stability of paddy soil aggregates and its mechanism can provide references for
agricultural utilization of food waste compost. [Method] Six treatments were set up in this study: No fertilizer (CK),
Chemical fertilizer (F), Food waste fresh compost (FC), Food waste aged compost (AC), Chicken manure organic fertilizer
(CM), Pig manure organic fertilizer (PM), The effects of these treatments and the influence of food waste compost on the
stability of soil aggregates and soil surface electrochemical parameters were investigated. Correlation analysis and redundancy

analysis (RDA) were used to investigate the main factors affecting the stability of aggregates. [Result] The results showed
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that: (1) Food waste compost enhanced the water stability of paddy soil aggregates, and reduced the slaking and differential
swelling effects. Also, the MWDyoder, MWDLB fast, and MWDLg-slow of AC were 21.4%, 107.8%, and 49.3% higher than CK,
respectively. (2) The electrochemical properties of the soil surface were the main factors affecting the stability of aggregates
and the surface charge density of the four organic fertilizers increased by 29.0%-45.2%. (3) Organic matter has a significant
correlation with surface charge density, specific surface area, and surface charge number, and the correlation coefficients are
0.67, 0.53, and -0.63, respectively. Furthermore, exchangeable calcium showed a significant positive correlation with organic
matter and the correlation coefficient was 0.90. [Conclusion] Food waste compost can enhance the surface charge density
of soil by increasing soil organic matter, thus increasing the cementation between exchangeable calcium and soil particles and
enhancing the stability of soil aggregates.

Key words: Food waste compost; Aggregate stability; Electrochemical properties of soil surface; Paddy soil

A=A B BTG 3000 JI, 42 JET 4 3 I TE A AL B PR BRI A Sk TUAR 5 0GR 02,
LU AT RO B D R B B IE SR B MR . A . EE R AP, B
WA AR B B R SRR AT 180 22— o IR A ™ 1 B R HE S o & A ML, (BRI
BA R mEr R, IXn] e & T 80w B b R I A T 5 B TR AR XS . AT
B S HE AT X SR SRR R (B 2 SR R SR AR, WU RS R
B pH (BRYEHE) . AR E0),  SRTI 4 B 1L 3 HEAE X - 3 45 Ry 1 iy K FLEL AR oo AN

&
28 o

T IRAE KRR L EE B R —, B WKAE LA ) R RIS E M E
wAIRAM NSRS, H s SR R Z R LR B R AR E . AR AN SR T
S SRR AN AR E B R K. R LR eSS I KB R A KR, S B AR AR e R0, £
A HUFOE 2 03 R A AV BT, T SRR AR ELAE T 70 (s g0 D120, ki R
AR RGE L. AU BIESA AL AT LA I A 55 8 f s 1RGN R ARG E PS4, LI ek ey
T RASE i - SO B SR AT 3 B S10, BAR B AN T, KRR R, AR R R
T X FEL 2 B LS AN, B SBR[ I 4 KUY, T B i - S R SR AR RS e 1S, S5 s 1A
A, AT AT R AT R AR A B AN, 2P T A e, FE SRR TR R T
B R AR A B R A0,

B BLRHERE A A A DU AN EREE B, AT 00 38 A SR A A S T F s i g A
THAE. [HUk, AHETUE 78 W % BT b R HE X KRS - BUER R RE MER M, IR R, il
e T AL A AR s AN [ LIS Ak 23 Rl 3 D SR ARG S8 1 22 S LA, 9 oR R B B S HE JE
AL A IR 355

1 MESTHA

1.1 36 XL

A FE R RS A TV 2548 3 1T I W B [ AR LR K AR AR S AR 7 I B (31°7'12"N,
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Table 1 Basic information about different fertilizers

Listy ﬁsgll\;ﬁ pH %EECK /fk @f !EEE %Pﬂo %H;o %3%0 Agfliion
Treatment % / (nS-em) N%  P/% K/% Na/% Ca/%  Mg/% / Ckg-hm)
F - - 16.00 12.00 17.00 - - - 1874
FC 65.22 6.82 5.23 4.02 037 0.40 0.21 1.02 0.02 7462
AC 66.10 8.11 4.60 2.96 1.57 0.68 0.19 1.51 0.02 10 135
CM 54.61 6.86 4.71 250  1.22 1.32 0.08 1.42 0.19 12 000
PM 4996  7.47 3.58 2.91 1.17 2.14 0.07 0.46 0.19 10 309

s F: AWJIE: FC: BEDHEEHEN: AC: BEHBREHEN: CM: MEIFEAHUE: PM: FEFEHAHUE. Note: F-Chemical fertilizer, FC-Food waste
fresh compost, AC-Food waste aged compost, CM-Chicken manure organic fertilizer, PM-Pig manure organic fertilizer.
1.3 # MR E R TR
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BT R CRREAHEIE o Stk b B S e, . 5. B0 R CRRECEWR
PR, AR R KIEEEE IR R, SRS B H R IRIO E EEEI E . AHLTER
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RN 30 rrmin, B TFIENE 4 cm, #E% 10 min. RGBT, B89 F R AR5 5k 2
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(1) il HCI A HAE: FREL 100 g T3NS offi, BN 0.1 mol-L™ 1) HCI ¥ ¥k 600
mL, #&¥% 12 h 25 B0k LG, WP BRES 3k, R bdSBE, B 600 mL 251
K, BEEZRKIRG . B0, ZJETE 65°C&M MMM, FutEd 0.25 mm i de & H .

(2) BFACHBHRSE: FREXS g HCHEAMEFEBON 100 mL 208 N, I 0.016 mol-L!
f) NaOH #1 0.01 mol-L1 f) Ca(OH) J& &AW 30 mL, 7EFEK 3R 24h (240 r-min, JEE 25°C),
B8 i P VKBS R VA 5 TR A0 pH 5 Yoder ¥ 957 IR0l pH — 20 3R3% 12 h JG 4k 5E pH, fiiiR
BV pH 4ERFAEIR IR pH G, I Na. Ca S IER AW Ca%. NatfikE, HE 3
e

(3) IR AL EME RS HOTE: A Na. Ca i3RI & B 176 FL i fe S & A 1 1
WAL, LIERM AL (o). RIMHEMEE (o). R (SSA). RIMHBMEE (Q) M
TR 2% Li &0,
1.6 #iEIE

KH SPSS 26 #4TEAF KT Z 0 (ANOVA), 1E P=0.05 /KF T #EHT ZETER K (Tukey's
HSD test). ff] Origin 17 Person FHICHE AT,  DARA & 338 A R4 14 o7 AN [T FLAK S JoT 1) 5%
#; A Canoco 5 # X} L3R5 R 7 5 L 3 S A A @ MEREAT TUR 734 (RDAD.
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Method of soil aggregate stability measurement

W ARNG FRER RN A AR ACER ) R A R 2 R 3% (P<X0.05), CK: ASHEAE, F: {LAl, FC: BEEELMEA, AC: B
FEHERE, CM: XSZEHHLAL, PM: FEZEHHUAL. Note: Different lowercase letters indicate significant difference in aggregate stability of different
fertilization treatments (P< 0.05), CK-No fertilization, F-Chemical fertilizer, FC-Food waste fresh compost, AC-Food waste aged compost, CM-
Chicken manure organic fertilizer, PM-Pig manure organic fertilizer.

B 1 AN it R A B %o - 498 A SR A A PRI 5
Fig. 1 Effects of different fertilization treatments on the stability of soil aggregates
2 AN [t A A 30 1358 [ SR AR IR B RAR O Y B R B e . A HLIE AL EE PAD 35 8 2K T
CK /b, HIUFAHLAEZ 8] PAD LREMHZER . 5 CK A, FC. AC. CM. PM 43 PAD 43
TFET 9.0%. 11.4%. 8.4%F 7.4%. F 4b¥5 CK b8 PAD LR #EMZER. F. FC. CM Z[A] RSI
TRFEMEZSR, AC A3 RSI BEMLT HALREE, # CK. F. FC. CM. PM Z7lF#MK T 18.1%.
8.7%- 8.8%. 6.6%. 24.5%.
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PAD /%
LiiBSREN R4
RSI

CK F FC AC M PM CK F FC AC M PM
AL Treatment AL Treatment
v ARRVNG FREFORR A ML AL B ] 2 5 £ 3% (P< 0.05). Note: Different lowercase letters indicate significant differences between
different fertilization treatments (P<<0.05).
B 2 AFEAEAL XS B FRARBIR S (PAD) AAHXHHLAE (RSD HI5N
Fig. 2 Effects of different fertilization treatments on the percentage of aggregate destruction (PAD) and relative slaking index
(RSD)
2.2 AN E)eARALEERT IR F 1 BRI RN

ANFEEARALEE AR T AR . pH A SR (K 2). CKABEEGHASES FAHEA BE
Z5, MAENIEARE (FC. AC. CM. PM) # CKARFEH LR & &S T 10.8%~22.5%. H i AC.
CM. PM AbERA ML & 3 2% & T FC AARE . IRl A b3 138 pH /T 5.05 ~ 5.89 2 (i), 5 CK
AL, FACPRE R T 13 pH, M AC. CM F1 PM B8 7 3% pH. HIBESEREI N CK
MK, N 156.13 pS-cm!; F AbBEAGE, A 271.43 pS-om; HAGHUIEAE 2 8] B 5 R T80 25 2

=N
Jt o

ANF AR AL AR T IR B TS A B R A R (R 3). 5 CKAHM, F RS
DU Fh A HLAEAEFEBH B T A B iR 1 18.2% ~ 34.1%. CM. PM AZHeEAR ) & & 70 il CK AbF
i 48.0%. 52.0%, HAMHZHMEASELEENER . SO MRS B LR S E
o BMH A PSS S BIF N AC > CM > PM > FC > CK > F, i AC. CM 4bFR -3 rh%g
A4S A T AL CK AR B 48.0%. 52.0%, 1 CK 5 F AN (B A2 #e 45 o B 35 1 22 5% . CM. PM 4b
AT ERE ST CK, 1 FC. AC B HutE 8 5 B 28T CK. AL BRI ALAE AL 2
Bt m T A M R A i, E R At A AL 3 (8] G B M

TR M AL RS TR AL, R AT B R T AR AR T A B = S F R bR (R 4D
it FHAGAE B HLIESS B T R, Hrf AC Ab3RTH AR &, HE CK BT 11.6%.
it A b FER 2 T BT 25 P CRBR G T 29.0% ~ 45.2%, 1T A& it JEAL 2 (R SR 2 7. F A3 5PUFh
AHLAER A B B T LI R AR, FRIRA T 14.8% ~ 23.0%2 8, {H F H5UUM-EHLAEZ TS
BEMEESR. F. AC A CM AHE R MR EE ST CK.
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< 2 A EIHEAEAIEST TIEBHLR, pH SR
Table 2 Effects of different fertilization treatments on SOM, pH, and EC

Treatments  S0il organic Electrical Treatments S0l organic Electrical
matter conductivity matter conductivity
/ (g'kg") / (uS-ecm™) / (g'kg") / (uS-em™)
CK 35.2+0.6¢ 550+ 156.1 £12.7b AC 445+0.7a 579+ 227.9 +44.2ab
0.09b 0.09a
F 37.4+0.7bc 5.05+ 271.4+91.5a CM 454+0.7a 5.88+ 233.7 £ 60.3ab
0.10c 0.16a
FC 39.0+1.0b 536+ 216.1 + 18.9ab PM 43.1+£2.8a 5.89+ 192.8 £9.3ab
0.06b 0.04a

W AN FRERRAN AR (7] 2 7 3% (P < 0.05). Note: Different lowercase letters indicate significant differences between

different fertilization treatments (P < 0.05).

*® 3 NEMEARLIEX TR F R E SR B EE TSI

Table 3 Effects of different fertilization treatments on soil cation exchange capacity and exchangeable base ions

PHES e ok K ACHAE Nt S Ca?t AT Mgt AEHANEIR

ke Cation exchang Exchangeable Exchangeable Exchangeable Exchangeable Exchangeable
e capacity / (¢ K*/ Na'/ Ca?'/ Mg?/ acids/
Treatments mol-kg) (cmol kg (cmol kg (cmol kg (cmol kg (cmol-kg!)
D D D D
CK 11.83 £1.65b 0.25+0.02b 0.82+0.19a 4.74£0.2d 1.72 £0.05b 4.32+1.56b
F 14.46 + 0.56a 0.27 £0.02b 0.89+0.21a  439+0.26d 1.60+0.04bc 7.31 +£0.26a
FC 14.54 +0.38a 0.22 = 0.00b 0.94+0.17a 5.29+0.15¢ 1.56 £ 0.05¢ 6.53 +£0.29a
AC 15.79 £ 0.38a 0.26 = 0.00b 1.11+0.16a 6.32+0.07a  1.65+0.12bc 6.46 = 0.42a
CM 15.86 +£0.53a 0.37+0.02a 0.94 £ 0.06a 6.21 £0.08a 1.91 £0.04a 6.42 £ 0.54a
PM 15.58 £ 0.26a 0.38 = 0.06a 0.83 £0.08a 5.8+0.21b 1.92 £0.08a 6.65 +0.38a

W AFR/NSFRFRRAFEGEACA L (7] % 7 2% (P <0.05). Note: Different lowercase letters indicate significant differences between

different fertilization treatments (P <<0.05).

* 4 TREIMEARLIER T IiRFRE B HF T REFNE

Table 4 Effects of different fertilization treatments on electrochemical properties of soil surface

AP K AL KB ZEEs R SSA  REHEMHE QO
Treatments / (mV) / (C'm?2) / (m?-g1) / (cmol-kg™)
CK -112.33 + 5.45a 0.31 £0.05b 53.28 +£4.30a 16.72 + 1.41c¢
F -121.96 +2.88b 0.41 £0.03a 4537 +1.27b 19.34 +1.01ab
FC -118.81 +2.98ab 0.42 +0.07a 41.02 +5.88b 17.51 £ 0.26bc
AC -124.23 £2.60b 0.45+0.02a 42.24 £0.94b 19.83 £1.16a
CM -122.13 £ 1.86b 0.44 +£0.03a 41.13 £3.19b 18.81 £0.71ab
PM -119.79 +3.42b 0.40 £0.04a 4432 +£2.93b 18.36 + 0.98abc

W AF/NESFRFRRAE A (7] % 7 3% (P<0.05). Note: Different lowercase letters indicate significant differences between

different fertilization treatments (P<<0.05).

23 HIEEEEAFM RS TREMUF RN R

bR AL A LR A S PE I Person AHICTE M TS WS 3 R LR HAL
o CRIIABAL, RIEHEAF L IWRIANRI AR MANRESE. ST iE. it
PERS . SHAERRAN G Bt o SR AR SRS T2 . AP SCHE IR 2 B 38 OO &, A
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RKAFHIN-0.65. -0.63 F1-0.57. FRIH L% HFHE FAC s . AHLR . A MEES 28 2% IEAH
KKZR, WHRARE AN 0.67. 0.67 f1 0.53. RMHEMEESHE FLHE. B, THERE
WEIEMKKR, MHRXRED AN 0.55. 0.53 F10.51,

pH [ pH 0.74 | 0.64 0.84 | 0.72 !
EC EC -0.45 0.3
CEC CEC 075 0.68 0.80 -0.65 0.67 0.67 -0.64 oo
soM | @ @ som o065 0.90 063 067 0.67 -0.63
K|@® » O x 0.78 04
Na x % Na L o2
Ca & . Ca -0.43 -0.52
Mg : . * Mg -
Ex H & ExH -0.57 -0.49 - 02
¢ o090 @ ® o -094-09 079 -094 o4
° . . & & . o -0.94 0.77
E ® & * * ‘. * E -094 077 e
SSA @ & @ ® 0 . . SSA -0.53 08
Q * * * . . . Q r
Q‘ @Q @O Oé\ S = P @q’o S e 6 X %Y" Q

*P <005

TE: BC:HUSH; CECPHETAHuiE; SOM:IRAHUR: o RIMALNL; o R A E; SSA:LLRMAL; Q:#
T HLf B KA Br: NaAZ#etE g, Caxd#thds, Mg s #th8s, ExH: A #HtEFR . Note: SOM-Soil organic
matter; EC-Electrical conductivity; g-Surface potential; 6-Surface charge density; SSA-Specific surface area; Q-Surface charge
quantity; CEC-Cation exchange capacity; K-Exchangeable potassium; Na-Exchangeable sodium; Ca-Exchangeable calcium;
Mg-Exchangeable magnesium; ExH-Exchangeable acid.

3 3T LAk 2 SR RN R R S R AR S b
Fig. 3 Correlation between soil surface electrochemical properties and soil basic chemical properties

24 TIEARABIREMSTIBEUFM R BXEH

TUAR 73 Bl R W AL 22 P Jo x4 358 [ AR Ui e P ) R AR R R ik 91.5% (18] 4a),
G B — B T 338 [ SRR LR E T 1) R AR 88.3%. I IRAR LA AR E 1t 2 n
MWDy p-sir B2 F ISR AR 750, Frp i g aZ bl RS S MWD 2
ﬁi?i‘ﬁ?%?%f%, M pH. ZHMEEN. R A S5 MWDLs.gi AR PES TS . MWDary 53R HHLL

PR RIERGE, KR A EE . ROEMEES MWDy BIEMKK R, RMEHEA. R

A5 MWDay KK R . MWDy 152 TIRIEERL AR R 7520, 5SSk
AR R AR IR R

A S R 0 SR P IR AR AR E M R AR R IS 93.4% (] 4b), s — it
Xof IR R AOK RS B M REUERE RN 74.0%. L3E pH. AHUR . SSRGS, S8k, iR
W2 BH B 204 i 5 1 R A /K B S 20U MWD e s MWDLBlows MWDyoser S 1EAHE, 15 RSI
A PAD 2HMK. 2CHAERS . AP BHE T2 BT MWDLb-siow FIFEI KT MWDLp s, L7
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AEHAE SR MWDLs-stow SEWAIER K, AHIGYES R, AT FH B 122 B Z o MWDyoder % pH 521
K, SHAEFIRZ . MWDLB.aste MWDL-siow 5 F T FELAHT 25 B . SRTHIHLAF 40 S IE ARG, 53R
AL PRI 2 AAHSS, HA MWDLs-tus 538 TH HUAT 25 SR FEA B0 S AH DGPR3 T MWDLs.
sowe < [0 FRALZEZHOGT RSIE M A K, AHOCMESR 98, X PAD 520 58/ . RSIATPAD 5 3R 1H HLA
R R EMAHXKR, HRMBEMEE., REHBAHERUHESRR.

SAATE, HIERIEESHE A REREENEERNR (R SANE 6, WHIRMARE
PERA BEFME (P<0.05). RMEHENAL R HATE B R AT ECE X R AN 2 VR
BN 30.1%. 28.9%F1 24.7%, % A ZRAR KR E 1 BIMRREEE 73 7008 23.9%. 22.3%F1 24.2%. It
Gb, BRI -, B SRR A R AR M R B (P < 0.05),
L5 R0t B AR MU RS E Mk R T B, N 45.9%, 32 45 A5 ) [ 3R A /K R 5 T PR AR B R
24.1%.

S MWD a) ©
2 X
i &
% ~
& o
S S
o 4
a 2 MWD o
-1.0 RDA1 88.34% 1.0 -1.0 RDA1 73.98% 1.0

: BOFCLREBIREIREESE, WRNRR, 4055 0F KRR RE, HrhaeyhiiEaiib 21k
it l% LR IR AL A28 MWDary: 1% MWDYoder {75 MWDLB-fase: RIEEIR;  MWDLB-slow: 18
IR ;s MWD HLMIEZ):  PAD:FITRMABIA S RSLIAIRMAHITHAGHEE: SOM:LIEAHLRE;: ECHITE,
Q:RMHANL; o RMHEMZERE; SSALLRMEM; QRMEMEE; CEC:IHE FARHE; KA, Nasc#ik
By; Casc#elhes; Mg ac#MEEe; ExH:AC#:1%ER . Note: The black arrows are the aggregate stability parameters and are
response variables, and the red and green arrows are explanatory variables, where the red is the soil's basic chemical property
factors and the green is the soil surface electrochemical parameters. MWDary-Dry sieving, MWDyoder-Wet sieving, MWDLs-
fast-Fast wetting, MWDLg-slow-Slow wetting, MWDLs-stir-Mechanical Stirring; PAD-Percentage of aggregate destruction; RSI-
Relative slaking index of soil aggregate; SOM-Soil organic matter; EC- Electrical conductivity; ¢- Surface potential; 6-Surface
charge density; SSA-Specific surface area; Q-Surface charge number; CEC-Cation exchange capacity; K-Exchangeable
potassium; Na-Exchangeable sodium; Ca-Exchangeable calcium; Mg-Exchangeable magnesium; ExH-Exchangeable acid.

K 4 LA RS B AR E PR TR i
Fig. 4 Redundancy analysis of soil chemical properties and aggregate stability
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Table 5 Explanatory degree, F-value, and P-value of soil chemistry properties on the mechanical stability of soil

aggregate
¥ fERE P F P ¥ fiE R R F P
Factor Explains/% Factor Explains/
%
53 EC 459 135  0.004 | CECPHETFXiHE 6.5 1.1 0.294
KIHEAL ¢ 30.1 6.9 0.018 ExK 32 {47 42 0.7 0.418
KM BATH o 28.9 6.5 0.022 SOM ML 3.6 0.6 0.41
FMHMEE Q 24.7 52 0.04 ExNa 22 #4404 2.8 0.5 0.548
Lk AR SSA 20.8 42 0.056 ExMg A2 #e 14 8 1.7 0.3 0.628
ek ExH 11.4 2.1 0.128 ExCa 2 #ft P45 0.1 <0.1 0.956
pH 8.5 1.5 0.244

* o TIRUF M RN TRARMKREMNMREE, FE. PE

Table 6 Explanatory degree, F-value, and P-value of soil chemistry properties on the water stability of soil

aggregates
[A-r fRREIE F p -r fRREIE F P
Factor Explains/% Factor Explains/%

i mEE Q 24.2 51 0.026 ExNa 32 #e 44 14.4 2.7 0.088
ExCa A PE 45 24.1 5.1 0.02 SSA HERTHIAR 13.8 2.6 0.12
o R MHHAL 23.9 5 0.032 pH 10.4 1.9 0.162
o T HLAaT 25 5 22.3 46  0.028 ExH ZZ #1412 6.6 1.1 0.31
EC HL 33 18 3.5 0.048 ExK 22 # 4 5.9 1 0.374
CEC FHE T & 18 3.5 0.058 ExMg =2 #1445 3.1 0.5 0.564

SOM H ML 15.4 29  0.078

3 i i

FH T B — A SR AR € T7 VAN e A T 48 7 BUER AR AR @ AILI123-24), ARHIt T sd it 22 (4] S A A e 1
D5 7% AR AEAN [] e N Ah B 52 1) T A SR AR ARG E LA o 02 AR 925 AT 23 ) R Ak 38 (4] BARAE 7K
S B MARAEL AN B XS AU SR IR PTRE 775 10 LB 22 Le Bissonnais 2 - ] S A4 ) 3= EERREN L,
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