+ 3 (Soils), 2022, 54(1): 55-63

DOI: 10.13758/j.cnki.tr.2022.01.008
WA, 200, B, . ARSI R A S i SR s i AR 3, 2022, 54(1): 55-63.

5 1 Xof i 451 S A 1K B B2 M K AR I AR

FEm, F M, o Bk B, F R, ERE, RES, AR

(R A K2 BHIR S PR RL 2 22 B AT IR A L ) o B SR %, A 210095)

W OE: WSS, SR BT M 04 25 2 R R S | 2N T G R, R AR A AR A AR 2 T R A -
BEIRMIIOARYG . LIA3E . IR TRkl (Eisenia fetida) FASHEAARL, 1S GlAF SE3% 4 M 51 (EM) RS I 46 B 04 4 25 77 FE 0 45] (TEMD)
AR, FEEEJEINI R 40 d, R 10 d SRERGT, BRSY T 2R 2SI i T P 25— e | 2 A /A R e S R R S A AR AR, 4
SR WRINEEHE S A 0 S A 2 2 B B | THAL . HIEME A T T T 1) 4 15 e 5 S MR A P, A o — 3K
pH T, PREE T, FOuEwWCRA, AOURINSEMET- 1k, 8%, #ocEi—5R. (ARmsERHE s Ta R
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T i | A 2 ) SV N, A TR S A D R T S AR BO  RIIA IR S TRT . (10, 20 d)SmAsIEAR sk
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Effect of Inulin on Characters of Earthworm Manure and Its Regulation Process

CAO Huixiang, LI Shuai, YANG Min, HUANG Ting, LI Yuan, GAN Quanfeng, XIE Junwei, ZHAO Gengmao*

(College of Resources and Environmental Sciences/Jiangsu Provincial Key Laboratory of Marine Biology, Nanjing Agricultural
University, Nanjing 210095, China)

Abstract: The probiotic effect of inulin on earthworms and the formation process of earthworm manure with high vigor were
discussed through the experiment of earthworm composting in order to provide theoretical basis for the construction of ecological
agriculture, pastoral mode and the remediation of obstacle soil in tidal shoal. Cattle manure, Eisenia foetida and inulin were used
in this study as materials to explore the dynamic change processes of cattle manure, earthworm intestinal contents, common
earthworm manure and inulin type earthworm manure, respectively, by using pure cattle manure breeding earthworm (EM) and
inulin added cattle manure breeding earthworm (IEM). The breeding cycle was lasted for 40 days, samples were taken and
analyzed every 10 days. The results showed that the basic properties of inulin type earthworm manure and common earthworm
manure formed by the decomposed cow manure with or without inulin were similar: pH tended to be neutral, electrical
conductivity decreased significantly, nitrogen was absorbed and utilized, organic matter was accelerated to decompose and
mineralize, and phosphorus and potassium were further released. However, the addition of inulin improved the degradation
efficiency of organic matter and the release of potassium. After 40 days, the organic matter content of earthworm manure in IEM
treatment was 9.4% lower than that in EM treatment, while the total potassium content in IEM treatment was 13.0% higher than
in EM treatment. The activities of urease, alkaline phosphatase and catalase in EM treatment increased at first and then decreased,

and the peak value appeared on 20-30d. However, IEM treatment shortened the time of peak of enzyme activity (except urease
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activity), alkaline phosphatase and catalase activities reached their peaks at 10 days, and their values were increased by 113.0%
and 61.0% respectively compared with EM treatment. After 10 days of breeding, the microbial diversities of common earthworm
manure and inulin type earthworm manure increased significantly, and the number of functional bacteria of inulin type earthworm
manure increased multiple times. The addition of inulin increased the relative abundance of Actinobacteria in earthworm manure
at the early and middle periods (10 and 20 days), and increased by 40.7% compared with EM treatment at 20 days. In conclusion,

inulin can regulate the process of earthworm composting and the properties of earthworm manure. The inulin-type earthworm

manure obtained after 20 days of vermicomposting has high biological activity and good quality.

Key words: Earthworm manure; Inulin; Enzymatic activity; Community structure; Microbial diversity

P ] Vi v b DX %) R vt - AR 24 o A R T R
TR 40% , S 3R TRt - XKz —, 3 i
A2 T IR F A A — JOMERSE, H AR T AR T
JRIRPRNR , W ER AR S Y 5 A R R,
RELSIF R R IR ER e e BT EE i X, %
TR ER DAL RE B s B SR B = HAE I 1A
22, 7 B IR R AR U IR R 0 A B RGE R A AL
FKALKHREUE S bRy, 32 LR T
P, Rk E L A3 1 R AR AL, SR b ek R P24t
TR AP,

i 451 22 A ALY R 22 i 51T AL R G E R 7 A
HILEYIA UL, EEAHEKPER | K RS
LA R, B R IR S, B
i 0 AR A AE B i R A R T, | 3 AR 2
PERPAEAC . AR ) A0 3R 22 i L AR e Oy
1 & AR EEAE AT, BRI, i 2R A A
HUIEFE 5k R A A A Ky T R S 4
W2 . LA A HUIE AR 2 4 e gkl & e 1)
By, M AL Ay A R TR T RE B & R
st (HJE HATM s EAL B = G2 —F vk, S 28 e )
s SN B KPR, R I A 7 e ot o e 51 288 S Sy
SRR AT HFEE K R 2 55 2

AR D-AME 2 B(1—2) M El A 2 1T B 1 £k
PEEBEZHE, R i A — e B IE . s90E1E N
TP I Ve ) 2 AFTE T 2R RN | fets
A R AR T8 A P i AL g iU AL
PN IR AN AL, NN R N E k= 53 1 56
WERYTEZE , (B 4G4 AT W 18 N KA 5 A
FH DT 03 i 8 PR, (2 a0 B 8 AR Bl A AT I
AW RYT, F50E AT DL AR 1 18 P 0 UL AT T
(Bifidobacterium)¥§ %8 , ¥&in'\E piEkGEsn, &5 H
ife, WOmHEAREAK, SEpLA Gt R
AR EWFARIE T 30 AR 8 R A #5 AEAE
FH AR SRR Ry —Fhogi B (0, T0 8% B A ARDRRAS IR 72
It | JES 2 7 R 4 i 2B A o R A B

AT S 9 40 d RYSEISEAL NS, PRITS
PR ISIE AL 1 A P e R R 45 AR VR, BT R A
FE— M 45170 18 PN 25 P — % 10 i ) 2 IS/ 4 i TR i ) S
PR B 258 A i, A e it M 51 A T 4 ) 5 L i
[ 7 B A B M A A HR S5

1 MRS

1.1 iRt

IRTF % WMl (Eisenia fetida)Fh e t 75 i1 5 ek
M BHA BRZA RIS, S I S8 TV LI585 bel i v AR
YIRHEABRAE], A2 A 45250, B 4260
TG R BT, A SR K 2 0 RN IRPIRES
FHXTHRFK I 70%. R ZER A ME BT anER 1
FR o

x1 BAFEMERMER

Table 1 The basic properties of decomposed cattle manure

Wk pH R HHE 24 e 2
(mS/em) (g/kg) (gkg) (gkg)  (g/kg)
A4 818 6.24  361.57  16.10 7.41 22.96

1.2 Rt

DR 1) 85 A S A A i s %) 5 6 I, 14
A= 3% SR B i 45 (EM) FER 0 2 B 14 2 2 5% B8 e 5]
(IEM)2 MAbHE, 4403 3 ANEE . IEM L3350
IR 25 g(@iE =T 97% A AR ACIRE ),
BRI AP & A6 FE TR 5 kg, MEME| 200 S5 44, B4k
Ml YN 0.45 g MRl 45 A BiCE TENE
5 FRFE R AT 410 mmx 58 310 mmx 5 145 mm AT K
T3 IV SRR (P9 B P S DR P AR AR ey, 3453 3
ANEE/NXON, HITARE & TR, kR 2 d
[f1) JE RS N 5 445 1) 7K DA 9 RE BT Y, =5 N TR
26 ~28°C, AN 40 do

PR A AL R4 55 5 R o 42 e s L9 e S BB 10
d RAE 1R, GfEEREXTE 10 A 19 H(CK), 10
H 29 H(EM10, IEM10). 11 H 8 H(EM20, IEM20),
11 A 18 H(EM30. IEM30). 11 J] 28 H(EM40.
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IEM40), HoREE 5 RS . RRICRFER I HS
HURE I 7 JE G 40 N BE ARG BURE & R RE IR A )G
BB 3B A 0 2 ) i TR R RN B AR ) A ) s e R
i, FIRFES I E T 60 CURMIMRAT, FHT I
EREMIRER SR, 51— T Rk 100 HifM
FARAEA , F T 0 LA P J5T A 5 7 . EM R TEM
PR Ak B e 5 i 3 S 2590 0 B E 11 H 8 H(EG20.,
IEG20). 11 A 28 H(EG40. IEG40):REEMIK, Kkt
IHA b FRFEHLPRE 15 ~ 20 SRuris], 4K mhge T
F iSRRG, T —60 CHB (IR vKAH B R IR 8t f5
A 3 A A A ) U T N 2, R
T =60 CHB IR VAR R AE T DU T2k RV 4514 o
1.3 MEERSEFE

FEFFEAE I E - pH AT SRR 1S
1(V/m), F pH THFIHL S 2340 5E ; A HLBTER H
TR P B ki PRI o 5 42 BUR TR B R —i 484k
SN, BRI (Seal- AAIENE s 4. 4
PR AE IR — R R - AR (1 - 3 2, VIR,
ICP-OES il % .

AR E T B E O AR Y R AR A
15 75 -K,SO, IRARIEME ; IKAG . FRMEBERRAG . o
SALEERETER T solarbio® A AH 7 I 1A A 32 577
EHEATINE 5 DR E R 53 R B 25 D] Q% 52
RERRER AN PR B 75 5L | MR A BE 95 3L | A LB A PR B 5
LN TC ML 0 DA B 75 01T A B U A T Al v
FE, BENEEARFRBEN 107, 10741 107° 3 AN SEkh
B—WEE 2 M7 2 ANFH, FESHEER
GB4789.2—2016/"1k17, ARIGHECH Lk 5 Fhl
FE PR Y TR 7R S B

I o Kb | BB N 250 5L DNA $RELS PCR 9
Pl K 16S rRNA T : >R QlAamp-DNA il &
PEHURE L (1) 5 DNA, ISR B H 68 5 L DK A DNA
B2l E AT, ARIEHEE DNA B2l B fk s, k%
ST IE ST . H5 14 338F: 5-ACTCCTACGG

=2

GAGGCAGCAG-3' fil 806R: 5'-GGACTACHVGGG
TWTCTAAT-3' §" 407 168 Bihiid RNA K V3 ~
V4 [X . PCR 43 7= ¥yl J¥* 7€ _I- 6 Majorbio Bio-Pharm
Technology (Shanghai, China)f¥ Illumina Mised ¥
Fi#fT .
1.4 HHEALE

i FH Microsoft Excel 2013, SPSS Statistics 19.0
BAEX AR FEATSE 0, B R Duncan 254577
RN MEZHE L, BEMWKF N P<0.05. {1
UPARSE #ff:(version 7.0 R4 97% HAHMLEEXT T
547 OTU(operational taxonomic unit, $#4FE432H
JC)E, FIH] RDP Classifier %145 455 51 AT R 43
JERE, HXS Silva Bdi/F . HIH Mothurl.30.2 #£47
Alpha ZHEMEITIR, GLIRRET 5 TR EU(Sobs 54K
Chaol #5%k). V& Z 1% (Shannon F8%0) L) K V% &
Bk B ZFEE(PD $550) . YA Venn B 5 HEHIEE
i H R 15 (version 3.3.1) T HGL i T AER .

BRSO

2.1 HEWIFEPEEARMRTHL

Ji 3 A 3% (CK) Zeaed i 151 B £ i ik )5 7 Ak o 353
iz 151 28 A (EM) A1 45 1 250 ke 5] 25 AL (TEM), - 1R 4 Ak B
(EM.IEM)fY pH 22464/ ]840 d B 43 5 R 9D B Y 8.18
FEARE] 7.88 Fl 7.96; MM TR, 25 & & S RIFEIL
(10d), ZJEZfbiaTHRoE, TR 40 d B 53 4 e 2
A ZERRAK 39.1% F1 42.0% . 27.8% £ 30%(F 2). EM
A IEM b3 A HLT & i e TR BR A, 10 d
P E BN, Z R R, 40 d B4 A A i
BRI 7.9%F 16.6%, 1EM bR A LT/ o
MR, ZHFZRBEP<0.05); L& AAREK
B, 40 d B AR FE R E R 8.0% Al
10.1%; 280 &8 AE 10 d A FndZ>, 5 Re2esin,
40 d I} IEM % EM ARBRA 88 sl 17 13.0%, H
1EM A3 i) A B0 i e 25 B 135 10 25 T EM AbE

2

5 LI HA P9 15 188 A 5] ZE AR AN S AR BL A 45| ZE AR MY B AR M BB AS AL

Table 2 Dynamic changes of basic properties of common earthworm manure and inulin type earthworm manure during breeding cycle

EfE 0 M 151 S E EM B RIS ZENE TEM
10d 20d 30d 40d 10d 20d 30d 40d
pH 7.87+£0.05b 7.92+0.04ab  7.96 +0.05 ab 7.88 £0.04 b 791+£0.06ab  7.93+0.02 ab 7.97+0.04 a 7.96 £ 0.04 ab
LS E(mS/em) 3.91+0.19bc  4.44+022a 3.57+0.26d 3.80+0.22bcd 3.69+0.21 cd 4.51+027a 4.06+0.27b 3.62+0.21 cd
HHli(g/kg) 388.37+546a 34937+6.03b 331.87+3.46¢ 332.87+6.77 bc 390.67 + 12.95a 335.17 + 10.96 be 328.57 + 12.05 ¢ 301.47+10.31d
2R (g/kg) 11.75+0.60a 12.09+046a 1226+0.83a 11.62+1.10a 12.64+0.85a 11.78 £0.62 a 1248 +0.04a 11.27+1.07a
LW (g/kg) 7.38+0.28d 7.94+0.13abc 7.69+0.20bcd 8.00 +0.20 ab 7.37+0.26d 7.62+0.15cd 7.99 +£0.21 ab 8.16£0.07 a
441 (g/kg) 21.00+0.35e 22.01£027d 22.81+0.30c 2331+025b 21.66+0.13d 23.49+0.36b 26.02+0.19a  26.34+0.11a

T RPEIE 3 REERFE £ iz, R EEEA RN PRk os A TR 22 5 8.3 (P<0.05); T 1Al

http://soils.issas.ac.cn



58 +

e 554 %

2.2 HEWIZEEEYFERTL

JEAAFEL T S IR )S . EM Al IEM
A 3 A 0 A W e e 2R B o AR S SR TR R Y
ARG, 20 d IR (K 3). TEM 2RI
Y YRR A S RAE 10 d B B3 E T EM AR,
EYIE YRR . B EM ARBRERE 43.9% .
96.1%, 40 d WAL B ] 200 g PE2E 5

EM Ab S ORI . Bt i 1 il R ok S Ak St T
1 20 ~ 30 d IAFIE(E . TEM ZbBRAY 3 FREFIEELE 10
d B3¢ EM ARBRAT R TRIFRE 2, BRIRBEE M40,
LR W R Al AN AL E A PR AE 10 d AR
fH, 0% EM AbPE 2542 5 113.0% . 61.0%. 40 d
Atk TEM &b BE ARBTG5 5 T EM AL #AL, A
QbS] (B R Al 5 1ot ARk S 1 2 N

3 FERAHAE RIS ZEENEREEEEEENNEMEYERTSERMEEY
Table 3 Microbial biomass C, N contents and enzyme activities of common earthworm manure and inulin type earthworm manure during
breeding cycle

LD 3 151 25 EM B A b 15| 25 TEM
10d 20d 30d 10d 20d 30d 40d
o R 6.15+0.79¢ 11.62+1.13a 638+1.18c 7.18+0.34c 885+0.69b 9.59+0.72b 5.75+1.23¢ 557+0.59¢
(g/kg)
A R A 0.51+£0.13d  1.33+0.20a 0.70+0.13¢cd 0.96+0.20bc 1.00+0.13 abc 1.15+0.28 ab 0.94+0.25bc 0.78 +0.15 cd
(g/kg)
WEEGIE M 14.08+031b 15.85+043a 1551+0.6a 13.58+0.27b 15.58+0.37a 14.01 £0.87b 13.55+0.52b 15.61+0.42a
(10°ug/(g-d))

WP R B TS T 2.03£0.65¢ 3.70+0.82 ab 3.88+0.69 ab 3.14 +0.56 abc 4.33+0.76a 3.05+0.57bc 2.36+045c

(10°ng/(g-d))
AL G 3.95+£0.94b 57840752 4.05+0.80b
(10°ng/(g-d))

349+1.01b

1.99+0.54 ¢

636+£0.6la 297+096b 2.70+0.60b 3.87+0.83b

2.3 HEE|ZEETHAEEMENTK

3 A X e 5] 24 AR i R AT S AR R A 1 40 S TR TR
K, M5 FIIREECA MBI . JOHLBE AN . AR
TR T RURR . AT AR A0 ) PR VA AR AR 107
cfu/g, FROEEEGLT] 10° cfu/g(F 4); 1EM ZFEfY

ARGEWEEE 10 d BFIREIE(E, 5 EM AbBE R A5
K, EM ABR YA BOE HEOUTE 30 d Ik S fE
BOMAFEH B TE . P10, 20 d)iElFEAE
PIEROE S, 10, 20 d B TEM b3 A 2505 AL
S3EE EM AR BRI AN 2.22 £5F0 1.70 % .

x4 FEAPALBWMEEAMFERESIZERHIEERE

Table 4 Numbers of functional bacteria in common earthworm manure and inulin type earthworm manure during breeding cycle

Ei Lo 3 M 5| 2SS EM 48 W AU i | 2E A8 TEM

10d 20d 30d 40d 10d 20d 30d 40d

OB (10° cfu/g) 2.40 3.90 6.50 2.70 9.50 5.70 7.80 2.40
TEHLBEAN T (10° cfu/g) 3.80 2.50 7.90 3.50 7.30 4.10 7.20 3.20
I H(10° cfu/g) 7.20 5.70 12.60 15.30 41.20 35.20 26.40 23.60

[ %0 1 (10° cfu/g) 5.40 2.90 2.50 1.80 10.50 5.60 5.10 2.70
FERRER A TE (10° cfu/g) 7.10 7.60 10.60 4.20 14.80 10.40 8.50 4.70
B RS HE (10 cfu/g) 2.59 2.26 4.01 2.75 8.33 6.10 5.50 3.66

2.4 BEME|ZEFRMAEY OTU #5 SR ER L&

CK RES LR T 2 695 4> OTU, EM HI IEM
A BEAE R A I HE AR SRR A B A 1 491 AL 413
AT OTU, XFB/ AT OTU M AL T M5 25 AL v A
B EYIRE(E 1), EM ALEERY 4 ASBHUIRE S 5 CK
R Z A A OTU £t 43 4o 2 221, 2 167,
2040, 1771, 1IEM 4FRE) 4 ABHIRES S CK RS
Z B3 OTU Bt 4 2202, 1970, 1872,

1812, Fifi 5 e 15| SR GE N [R] A 366K, SR AEL 7= o e
A ZE A A OTU B B i /b

Alpha ZHEHEFE LS LRI, EM FI IEM P4~ 4k
P B 1 2 2ok ke | BB A R SRR S, 3L Sobs
Shannon . Chaol . PD #& %3 & T Ji b i 24 4 3%
(CK)(# 5), HIRMWIFRIAHET 10 d B ZREEIE K
R B2 e K, EMLFI TEM b LAY Z2 R KOT- G 26
TR A5
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T Hh
(CK: JE#AFE; EM: g2 ZETRATNEIIAbBE; TEM: IRINAGHE Y 2 26 SR AE A I 40 B ;TR )
Bl 1 FRIERE AL B R 55| FE AR AN S HE BUAR 45| 2EAB HY OTU (2 Venn [
Fig. 1 Venn diagram of OTU quantities of common earthworm manure and inulin type earthworm manure during breeding cycle
x5 FERHNLEUSSAEMNF RS Alpha £ 1R
Table 5 Alpha diversity indexes of common earthworm manure and inulin type earthworm manure during breeding cycle
£zt CK 38 MBI ZEAE EM B HERLMLIGIZENS IEM
0d 10d 20d 30d 40d 10d 20d 30d 40d
Sobs 1761+ 152b 2474 £397 a 2558 £ 285 a 2456 +217 a 2067 = 120 ab 2305+ 342a 2268+86a 2183 +257ab 2153 +318ab

Shannon 5.77 +0.14b 6.27+0.3726.32+0.152 6.27+0.18a 6.00+0.15ab 6.27+0.26a 6.14+0.22ab 6.08+0.19ab 5.92+0.24 ab
Chaol 2542 +245b 3476 +598 a 3558 +423 a 3464 +£319 a 2984 + 177 ab 3218 £ 464 ab 3205+ 263 ab 3123 +316ab 3114 +429 ab

PD 199+19b 262+45a 269+29a 259+28a

227+ 18 ab

244 £36ab 244+ 14 ab 237 +£29 ab 234 £ 32 ab

2.5 5| BE ANk 5] A7 8 A R B R AR M T
i S A 2 2 aok i 5] O T A% 1) i 5 2R T e Ak
YRR, AN (AR i ) 240 TR A 7 A AR AL, FL R P
[FHERS , AN[FT TR A AR 3 BE B b R B —E
AE(E 2) Ml FEAE B AR BETE TR 1K AR
FEEBE 5 AT 522K I ] (Proteobacteria) |
U ] (Actinobateria) . fUFT I [ ] (Bacteroidetes) .
JEEER ] (Firmicutes) M1 Z¢ 25 18 [ ] (Chloroflexi), i &
JPFNY 80% LA F o [TI7KF- AR = B e i AR T
W], 76 CK A AR E Bl 32.4%, 7E EM FlI
TEM 79/ Kb 38 e ) R ) = 2 DU B o [T 4R RS AN BT 38
40 d I8 CK RS 20385 1 16.4% F1 17.0%; Hk
FFFEETT, #E CK RS T MY R 24.4%, 1F
EM Fil IEM PR Ak 34 e (R ke 5 32 D) it s [ A
ZEpg/0, 40 d BHE CK FEST IR T 28.7% Al
34.4%; LR TTRAEXTF B AR ke S SR I ]2

£, 40 d B} EM il IEM P3S4 B A AT F2 5248 CK
FEM T BIFEAE T 58.2% F1 57.5%.

BT IE CKFES R AOAIXT SN 8.4%, 7
EM FlI TEM P-4~ 4h 2 A (g R = 5 I 5 FsF [ (14 3 7%
AW, 40 d BFARAIEE CK FEMR S T 115% M
122%. IEM AbSH L AT T TAE X 22 AE 10, 20 d B
I3 EM AR T 29.3% ., 40.7%, TEFEAR 5]
P18 5 ST O 0 0 AR R T e e 5 A ik
LT TA B

JHCER BRI AR o = B 7 i s i 3 P 2 o ) o
Fb 1R T [0 At 300 i ] 28 AL o 5] A4 0 2 7 2 140 2 A A
FTREAR I T e 051 S8 A o JS 2 PR 1 D AR = B 3 . 4
FF DA 1T ke ) g 38 PN 25400 o 040 R X 3 2 S 0 T .
FERE ; T JEERE B 117 T R A AR = B K iR s T
&, TE[RINHY, HAE TEM Lb B 5] 738 N A Y (IEG)
Y BT EM A B 51 3 N A I(EG)
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B 2 FrYE B EA A i i 5| 25 A N 3 8 BY R 451 25 A0 K2 4951 BA B I A M R B TR A A (171K )

Fig. 2 Bacterial community compositions of common earthworm manure and inulin type earthworm manure and intestinal contents of
earthworm during breeding cycle (Phylum level)

3 iFig
3.1 PR FE PR R B AR

WAL TR Y pH 2 B 5 28 pH A8k iy — A
FEA R WA LAE pH 5 ~ 9 BUSE I NAERS , AT
G A 26 SR e ) o AR P R AR pH N 7.5 ~
8.0, AR Eerh EM I IEM M MAb A 5L 5T pH
WG 8.18 43I RF&H] 7.87 F1 7.97, i THIAE pH
DX J6] B PR AT B e s 2 A A = i R v LR A R R
M CO, A=A B R (EC) KM T A WL
B, i i A BT, EM RT IEM BN AR BETE
40 d B AL EC (HA R IR AR 28 1 3 T . e i)
FENE A BT o 2/ 11 i PR s e 051 A el A 4
I IR P SR S P e T Rk RS,
TE M | B T M R b, A LR S o T g
PERINFAEIW , Z 5 A SRR F A DL AR A
AE R FE AL A 1 AR 33 R AN A R A 06 A 0 A
PTG S R In . Z )5 A Sl AR A R 34
AW LI, M| 2 A e A R S S BT
R, B T b 051 5 S ORI A R B SR T
ALk AL 3K R NH; AR BT
i 5] A B A F T R e RIS P i ) i S L
TR BERRER MU 76 U, X E WA TR
S i | S IR e POY oy s 3R R R A A A B

24 i ) 2% IS v o B N AR
SR B AR RS EEEN, B
YA o R R & T BB SR P R,
W TE DR AR I Ao 7 A A R B e B0 R B, A0 45
KR, EM HIEM WGBSR/ S &EAE 10 d N
FEME K, Z SR8 AR, BRAE i 151 5 A Wy
FEAMA AT REIE R AR5 1Y NH; K & 7801y
Tl A P et Il R v Y o D R o A R
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