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FHAE & AR EL e 78 1 3R E M A RN R X B AL
B, IR, BRE, BRHE, FE&, £FA, 1 &

(1. WIVTARMRR 2 IR S IR 2R e Wi Ts e T E B LR %, Wi AUl 3113005 2. BERUR L K24 Bt
TSR R 2B, 1195 B AL 210095)

WE: [ B8 ] IWiT KPR E ERE WH B SRS KRAS Oryza sativa £ F o8 L3EEEEGHw, [F&] £k
AGE R KA KIS ST, REAIKF A FHELZ G 0%(Co). 50%(Csg). 100%(C o), B iEAa3t A& 0%(F).
50%(Fso). 100%(F1gp) & 3 ARTF, 9K, 547 TRAGEZ AT IR L% Pid BACRBE, B4, WBEE
WA, AR BNIEREN LIEEBmERG R IR, [SR] 2RISR E T 40 T IR B,
S RAE T, EAEEE . WREEEMES A A 3.01~1020mL-g', 0.20~2.04 mg-g'. 0.54~4.80mg-g'; EXKBRALFTH, &
A3 Ja) R BAC BB EAREE A REG B A B % £ F (P<<0.05). BiACieEe st KA S AT 00 LR EE R
AR AER, B3R T ARAGHE L A KK B89 L35 RAL R B An B4 BE S M, 2P it A ARSI A B S M R
CiooFso L H & &, W BBEEEMAE CsoF g0 RERZ . BESWEN . ARHE., BER LR A L BN A, EiE
B e kB R K, 2R KSR A 069, 1.80 F= 0.69. B iEleheit £ %84 %M R o A8 LIEREE M,
KA AN : AiEERAR S & TRERRHELE, FHAFIELTRNEE . KBEHRRE SRR ZEYR
(P<0.05), [# ] Hibiiemieitass 2505 LIRS SR, BARM ., REEER, SFAMAR M EILNZE
MR A % RRIE AT, CipoFso R FH LR F AT sk R Rk, B 1 & 4438

KR Wik e, BEEM; REAE; AW 1R
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Effects of long-term combined application of fungus residue and chemical
fertilizer on soil enzyme activities in paddy field

CHEN Wenbo', WANG Xudong', SHI Sibo?, JI Shiyu', YE Zhenggian', REN Zetao', LIU Zhang'

(1. Zhejiang Provincial Key Laboratory of Contaminated Soil Remediation, College of Environmental and Resource
Sciences, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. College of Resources and Environmental
Sciences, Nanjing Agricultural University, Nanjing 210095, Jiangsu, China)

Abstract: [Objective] The purpose of this study is to explore the effects of different proportions of fungus
residue and chemical fertilizer on soil enzyme activities during the rice growth period over a long-term scale.
[Method] A long-term location experiment in paddy field was carried out in which the fertilizer levels were set
as 0% (Cy), 50% (Csp) and 100% (C,g) of conventional fertilization amount, and the relative amount of edible
fungus residue was set as 0% (F), 50% (F5y) and 100% (F ), respectively. There were 9 treatments in total.
The changes of catalase, sucrase and urease activities in different treatments at the main growth stages of rice
and the interaction effect of fungus residue and chemical fertilizer on soil enzyme activities were analyzed.
[Result] The soil enzyme activities showed obvious regularity with the change of rice growth period. The
catalase, sucrase, and urease activities were 3.01-10.20 mL-g"', 0.20-2.04 mg-g ', and 0.54—4.80 mg- g
respectively. There were significant differences (P<<0.05) in soil catalase, sucrase and urease among the

Wk HHE: 2020-01-16; 1&RIHHH: 2020-09-15

HeWH . EEHRBEESRIITH (31601271); WiTA ARFFFES R IIT H (LY16D010010)

EE A BRSCHE, M 58 KR MR 529 9 AL R FF 98 . E-mail: 310819937@qq.com. SBfEIEH : TR
R, B, W4, WHEIE 5% E SR . E-mail: wangxd@zafu.edu.cn


mailto:310819937@qq.com
mailto:wangxd@zafu.edu.cn
https://doi.org/10.11833/j.issn.2095-0756.20200139

22 WroIL R R K A R 20214E2 H 20 H

treatments in different growth stages of rice. The results showed that the combined application of fungus residue
and chemical fertilizer promoted the soil urease activity in the early stage of rice transplanting, and enhanced the
activities of catalase and sucrase in the filling stage and harvest stage. The activities of catalase and urease were
the highest in C,qoF5, treatment, while the sucrase activity was the highest in Cs¢F;, treatment. Path analysis
showed that available phosphorus, alkali hydrolyzed nitrogen and total nitrogen had the greatest impact on
catalase, sucrase and urease respectively, with path coefficients of 0.69, 1.80, 0.69 respectively. The combined
application of fungus residue and chemical fertilizer promoted soil enzyme activity mainly by increasing the
mass fraction of alkali hydrolyzed nitrogen. Interaction analysis showed that the effect of combined application
of fungus residue and chemical fertilizer was higher than that of chemical fertilizer and fungal residue alone,
and the activities of catalase, sucrase and urease in soil were significantly affected (P<<0.05). [Conclusion] The
combined application of fungus residue and chemical fertilizer can significantly increase the activities of soil
catalase, sucrase and urease, but with the increase of application amount, the activity of soil catalase, sucrase
and urease increases first and then decreases. C;(Fso treatment is the optimal choice to improve soil enzyme
activity and promote carbon and nitrogen cycle under the experimental condition. [Ch, 1 fig. 4 tab. 38 ref.]

Key words: fungus residue; chemical fertilizer; enzyme activity; interaction effect; paddy soil

TR A S R G PR E SRR, R A TRUEY . SIS SR A — 2R A Ui
i, REGSAEAL LI P B YA RO L SR TR O S ke 38 T % b AR A A R T 1) ISR B AY
B, S5 TANURD R, R AR SF R 2R Horh e A S . OB . IREES XA 4
SERC KA AT o BN A AL, 25 BRI SR FAL, L mR R 2
Mz —; NREEEME—XT IR R BRI E R 0, 225 HIRARmSRMEEMRZ —; d%R
WEMHE A —FEZE AL, 245 TP Y R fRE R A n i R, dx) LRI A —E /Y
feEVE e LSRR PRS2 AL . SR e o BT A B R AF R A DI, AN L
PPRHR A I B AL Bt S - SRR P A S M AR . R — R RF R A HLIRE, JRAEA AR 7= i
HEWA S WA Y R wits I, AMUBEOR S HIRIL ST, RN REAE] 1ol B pRCR . i
JEA T, BEPRMEREAR22ARIK . 4R | B4R . RBRMT YA, W24 5 2R |
R EFFY B BARIRE . HIN AT HE IR ERA L, b FEORAT Mo o i S 2OH g 2%
FrabE, T SEIRAOIROCIR SR . AP R R R RO 3391, ERE AN AN E S BRI E
AUPRFNEE T 7 A A5 (R, 3 A AR 5 et DRI T 5 T e P A Tt o R Y SR % P P 52
fedE AV R F DR, IntRAO Al Rk e, BA R B MBLLE L. AR . Wil
PAE BETitE REA 20 e g 4 pH, 390 3EsR o B, kB R A R H A IR BRI B
it AR T LA HLBORHA SR AR R . D AR W e B T A AN PE Tt A R o 1 3
Feor, ARtA T Y NOKAS Oryza sativa "4 o SRECSEUS WRSE A B T A HE R AS (500 A HT 384 L
BRZH A R, LR T IR T o SN RS e B R A RS O X S A W
A AT MERR ER A S AT B . 2R BATIA, DATEATSY 2800 H T I F X SRR A TR
KRR AR BT RE IR, T 5 T T Y A X s R ™ A S, R i P T A A o KR A I A A R A
T2 Wi R AR A B SR 2 WM LA Rt AN o FEIUZ R, X B (A C A T A - S A 1 e i
A AT A AN Rk F R BRI AT, R B L X RS E YRR TR AR
AR & AR A YRR, (EJR B fE R A LR A R R FR IR R, BT BRI R AL AL
Jit e SRR LA AR AL AT RGBS

WL ERE

1.1 #E5i&it
TG b S A VLA 5 24T 75 DN X £ B8 HOUR el K A6 (30°37'~30°40'N, 120°39'~120°44'E, “F-1
WK 4 m). ZHPUZSrE, AFFEHIR 2017.0 h, SRR, BTFAVERNKX, XEFENZERE, &
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SRR IR 15.9 °C, K E 1168.6 mm. KWEMIRE AT 2010 4F, a4 567 2 (il 5 iy
(2010 4F) BUEATALIERT A . pH 6.80, AHL 25.16 g kg ', Wf#A 94.29 mg-kg ', AR 37.01 mg-kg ',
A 12722 mg-kg o HEEHHE T SORRBHAE, R P A £, LR RPRL . Rk, BRI
FHXF 5 553 00 29.38% . 47.37% F 23.25%. i B i 3% R AE 2B K B Auricularia auricula J5 1 5%
Morus alba K BB & B BEJG 07= 8 . EB R ALK 4518 g-kg™', &% 114 g-kg™', 20 1.0
g-kg!, 2H6.0g kg, BRALLN 39.6. WilH R 5 NMAI NS HR: YR PAGER . AR
xRS MEAR, BRS8N 2821%. 20.16%. 15.11%. 14.83% F 14.3%, i K F 5 -k
‘P 1540’ Yongyou 1540°

AR I8 R F SR 2% FEMLIX L3, 20 035 3 AP it FH /RSP R v A T K-, 36 9 ANab s A4k
BEE 3k, 427 s /N X, AN IE R 20 mP. RS 0. 10, 20 t-hm™, 435l
S 0%(Fy X B) . 50%(Fso). 100%(F00); fL N8 F 2 43 51 o4 24 Hb & A0 it 2 5 A9 0%(Co). 50%(Csp)
100%(Cyo0)o A ALFRELRILFE 10 456 M A AT K R KRR AC VR B2, RS BOK AR - 17 #iAk
(] AN [] AT A5 A P AR AE GEAE) # FAKAE 1009% Jiti FH 2 AR T - JEAR A iR S ek (& AU
L 17%)300 kg-hm ;. S BERIHT (7 H 23 H) dBE IR 2 (7% 200 & 5350 46%)150 kg-hm ™5 43 BE B
(9 A 4 B) BB A IE {Im(R) : m(#) : m(B1)]=22:11:13}225 kg- hm 2, 50% FLHE AL FE I 82 HEF T

F1 AAhE
Table | Experimental treatments

ARER TR F)%  KIERTE(C)/% AR EAEMEE)/% L EC)/% poseil Wt HEF)/% HIEHECY%

CoFo 0 0 CsoFo 0 50 CiooFo 0 100
CoFso 50 0 CsoFso 50 50 Cio0Fs0 50 100
CoF100 100 0 CsoF100 100 50 Cio0F100 100 100

1.2 H@RERSWHE

S FKRERE AR 2 J8 (2017 4F 6 ). 4rBeii] (2017 4F 9 A). #EXKEH (2017 4F 11 H). Wik
(2017 4F 12 A) FEAA/NX 0~20 em HE2 2 S RE 1. EREEHRAERT | B, 2648, LIEH T
B e T AT (R B BOR ff JrAR o ir H AR T, EAT AR R T

88 pH Fe H KT LGN 1.0:2.5 BREETHI A ; A HLICR FE 5 R A AN AR ;. 2 20R i
FELCIRIAE 5 Wi ROR U B0 U 5 A7 0ok FH SR A - T R P - SR B P L vk 52 5 UASUHR R
FHBS TR IR B - SO G R Ty 3l . o A S . DREES M BISR H 3,5 3K
B RARRRE AL . BEm g ki o o S SR TR 1 DL 5 I FEO. 1 mol- L R AR PR 2 TH R
AN, REVEBEE MELL 24 h 5 R vd ST AT BRI 2 5 R, IREEE L) 24 h 5 B+ A2 s SRR,
1.3 SFitA&E

H 4 A BE R Origin 8.5, SPSS 18.0 il R 3.3.3 #4748 it i ARG & 1, SR BLH 2 7 2253 B
(two-way ANOVA) #1 Duncan #5253 64725 7 W EER 5, 18 4253 Bk H Excel 2016,

2 ERERH

2.1 EENIEE R T8 S SEEE RN

H ¢ 2 Al HT: AKAEAS TR AR B I A A B b - 398 S| AL S TS PEN 3.01~10.20 mL- g, M BIMIAR IR
FHOMBGRI . BERI . VERE I . B AT . AN RIS [R]— A R - 4 AL S G T R R TR R AR
I ETb, 2B AR S, FERE IR TR, WORIAN RIS Atk KRS, R
3 AL BRI 4 49 5 AR TE A P 4 R X IR (CoFg), Hirp € g0F 5o AbERAR 528 8 X R (P<<0.01), FE4rBE
BRI, A AR IR o AL RS TR 2 E IS, o CsoF 000 CrooFo. CrooFso A FETK IR AW . %]
HEREW, BR CooF 00 A0 HR ) + 560t EAL R B IS PEHE B 2 40, HARA M R, Hid Co0F,.
CrooFso A BB MR LL R 0 . AEARIERER Co KT, Wi A B ZE , KR L B i 4 et S ik &l
WEPERREZ i, HE 2R R E; TERIER C KT, WlARKL, -5 SIS
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PEBEZ 360 . 7B # i Fo AN Fso KN, Bl PR RE I 2 38 m L o Ak S0 05 e R BN e T s
FEAR kR ZEARNEHEH C oo MBI Fioo MIZKTT, 2o S Ak S0 T 1 Bl A O v T T it FH £ A 384
[Fi) R 2 B0 A Sl 8 i il P R A it T T R Bt A A L R 7P 3 1) 58 T A PR T 398 5 AR Ak U 7 K A
B 4 A4 B B3 (P<0.05) Sk B E R (P<0.01). TE/KFEAE M 4 00, PR AL AE Xt + 5
1o SR ST P A 5 AN I 5, (LR PR B v X e U R PR Y B B3 (P<<0.05) il B 3
M) (P<<0.01). B2 5 A0 A B A 850 07 Xof = 4 ask 480 Ak S0 I 305 2 70 /K e 8 20 i 300 R Ac 4R 309 A (8 3 5% i)
(P<<0.01).

%2 WEUIBER R HET R S A IR B R
Table 2 Effect and interaction of the application of fungal residue and chemical fertilizer on catalase activity in soil

N[ A WL A A SRS /(L g7

o T ARHTIY Iy EERE TS e
CoFy 3.57+0.46 abc 5.87+0.57 be 5.63+1.26 be 6.62+1.78 b
CoFs 3.95+0.34 ab 6.47+0.67 be 5.824+0.84 abc 8.33+£2.39 ab
CoF100 3.79+0.24 abc 6.42+0.33 be 5.80+0.79 abc 8.90+2.67 ab
CsoFo 3.20+0.27 be 5.73£0.35¢ 5.00+0.80 ¢ 8.81+1.69 ab
CsoF5o 3.88+0.10 ab 6.52+0.71 b 6.30+0.40 abc 9.06+1.01 ab
CsoF 100 4.19+0.26 a 6.88+0.28 b 6.79+0.19 ab 9.95+1.45a
Cio0Fo 3.01+£0.22 ¢ 6.30+0.79 be 5.03+0.19 ¢ 8.40+1.11 ab
Cio0Fso 4324041 a 8.19+0.50 a 7.11+£0.57 a 10.20+0.87 a
Cio0F 100 4.08+0.10 a 6.56+0.32 b 6.69+0.97 ab 9.18+0.76 ab
C ns ns ns ns

F ok *% * ok

CxF * ns K o

Ui * R W M(P<0.05), **FRm il M(P<0.01), nsEAmIALE ., C. LI, FRE; CxF.EMILEE; n=27. AFH
INE TR FRIR AR R B 24 5 1 3 (P<<0.05)

2.2 HiEfk BEER iE X 1 A AR A R 1 A BN

M 3 ATLAE H KRS R A 1 300 45 A B0 b 4 398 AR A V.5 1 R 0.20~2.04 mg- ¢!, M EMIRAR K
FIUAHEN G . BRI . MR BRI RN T, A AR PEAY A R IS T S B
TR IRRERR S FERRER ARG, K40 BEAY A 398 00 Al 75 MR35 T X R AR B (CFy), Hi
CsoF 100 A0 FE i 2 5 F X BRALHE (P<<0.05), 7EMESRIG I, A 40 3E + 3R ER BTG 1 2 BT s, Hi
CsoF100~ CiooFsos CiooF 100 A FRK MR 5 B o ENSCIRI, 25 Ab 35 - HE 00 05 M 0 S5 R IR, P b 28
CsoFso. CsoF 0 PRI A, I H CsoF 0o A0 PRI HIEREME RS M K. FEARAERER Co KT, Bl it
AHEHEIN, IR G TR M BT IRE Z B, R B E BGR TS, PERIEARE; LI Cs K
R, BREBEARETIHZ AN, HLA 3 A At B o 9 AR 2 S B A T A 2 %) 3 0 T B . e AR IR e
Coo FITEIEIEH Froo KT, KFEA BRI, A b AL HE S A3, 498 v REWR S 1 Bl 2 3
I, AEKAE K B S A AN GRS . St B T R P T A L R LV 3 1 5 B AR FROGT A TR R 1 A K R
B 4 AR I B3 (P<<0.05) 8ii B2 (P<<0.01) 0., TE/KREE TR 4 D0, Bt fbAE X + 35
TER TG MR B 50 (P<<0.05), {HL Bt b 5 6T + S E RS M RS 2 . TR S AR AR
XoF - S TR 0 17 1 AE 7K R RS AR T I AR A i e 252 0 (P<<0.01),
2.3 BEELAIEE MEXT T 5 RER E 14 A0 R0

P 4 T KRR A [R) 26 75 I 4% b B0 rp - BRI 1 0.54~4.80 mg- ¢ ' SR ARATMIMI L, 7K
P e S BERRIA . MEI S I . SOIR I 25 Ak B A JOR TS M R LU AL, 2R E . BR CoFo. CsoFson
CoF 100 AL B AN, JHC Al Ak B - S8 JOR 675 P46 DS 6 17 8 40 BE RS 0] S 2 T a3, 8 TR G WP IR b
Tt ISR E RO ARG, KER A S 1 SRS T 34 T X B (CoFy), TTFTERAR
BT, &4 B A DR EETE PEA 5 s T R (P<<0.01), Hirh LA CoFso AFIER A &4 FR Y+ 58 R ity
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Table 3 Effect and interaction of the application of fungal residue and chemical fertilizer on soil invertase activity
ANIE A B RS M (mg- g )
b3
FEARHTIY I BRI T WAk
CoFy 0.20+0.03 b 1.3840.13 ab 1.40+0.09 b 0.94+0.03 b
CoFso 0.24+0.05 ab 1.21+0.39 b 1.42+0.08 ab 0.95+0.06 b
CoF100 0.23+0.07 ab 1.36+0.01 ab 1.46+0.28 ab 0.97+0.14 b
CsoFo 0.31+0.05 ab 1.39+0.06 ab 1.44+0.60 ab 0.96+0.16 b
CsoF 5o 0.27+0.07 ab 1.42+0.23 ab 1.66+0.09 ab 0.98+0.12 ab
CsoF 100 0.33+0.08 a 1.92+0.68 ab 2.04+0.33 ab 1.38+0.27 a
Cio0Fo 0.22+0.04 ab 1.41+0.14 ab 1.66+0.29 ab 0.97+0.08 b
Cio0Fs0 0.31+0.05 ab 1.73+0.18 a 1.75£0.36 a 1.1840.27 ab
Cio0F 100 0.29+0.07 ab 1.58+0.07 ab 1.69+0.13 ab 1.04+0.11 ab
C sk * * b3
F ns ns ns ns
CxF ok * *ok ok

Ui * TR B EEM(P<0.05), =Tl i EEMI(P<0.01), nsFEmALE ., C.IL; F.R#E; CxF. REMILEE; n=27. AN[FH
INE TR AR P<0.05 AKF2 5 3%
PR AR AT Z S ¥ A B N R, A BEm /N, e CsoFjg0. CrooFson CiooF 100 A0 B KA i 5 1 2
TEALHEREH] Co KF T, WA RZ, P AREEEEZE AR . AL Cso KT, FEE R
ARG 2, L IEREEE P NSRRI OG N R, BRI SOT IR 1T o FEARRETE T C oo 1 TR 1 it ]
Fioo BUZKF T, 3mSR 6 A1 G 5 v AP RE Bt A A3, e AN [R] IS0 24 SR B SR8 i el 14
o B A T B Ak AT DA K P R B 28 AR T b R R O PR A K RS A 4 AR I S A
(P<<0.05) Bt & (P<<0.01) 52 M o FEKFFAY 4 AL B I, BRL it A A xoF 4 198 i il 0% Mk 1% Bofy Wl 3%
(P<<0.05) =il .3 (P<<0.01) S0, Jf EL AU B xof L SRR A o 35 BAT U 2 (P<<0.01) BN BR T
IR INZ AN, e AL NE B ) SRR 1E A At 3 S mH#ERAT 82 (P<<0.05) alihl 3% (P<<0.01)
Wi o FEKAE A AR, A CAE BCt T SR 5 A ) AR ONE e T R A SR S
&4 FEELIBECHEXS T B AREEE MR RN A0 B AERUN
Table 4 Effect and interaction of the application of fungal residue and chemical fertilizer on soil urease activity

A AT IR BRE E/(mg- g7)

i FRHTH Sy BRI WA WK
CoFo 0.58+0.07 g 1.10+0.03 ab 1.45+0.48 ab 0.96+0.12 b
CoFso 2.67+1.16d 0.72+0.38 ¢ 1.10+0.38 ab 1.36+0.33 ab
CoF 109 1.1520.66 ef 1.13£0.25 ab 1.3120.40 ab 1.04+0.37 b
CsoFo 0.86+1.13 fg 0.74+0.25 0.91£0.26 b 1.06£0.49 b
CsoFso 1.34+0.82 ¢ 1.09+0.15 ab 1.25+0.53 ab 1.39+0.14 ab
CsoF 100 424+1.19b 1.2740.11 a 1.48+0.03 ab 1.71£0.12 a
CiooFo 3.56£1.98 ¢ 0.89+£0.36 b 1.17+0.36 ab 1.08+0.07 b
Ci00Fs0 45943252 1.36+0.53 a 1.74+0.53 a 1.78+0.06 a
CiooF 100 3.98+1.73 be 1.150.60 ab 1.27+0.50 ab 1.72£0.10 a
C . ¥ * .

F kk sksk *k k3

CxF . . * .

UL *FRR B EEM(P<0.05), **FIRI I EFENI(P<0.01), nsFREMARE . C.AUIL; F.RH; CxF. RE bILEi; n=27. A
INE FRFORA R FRLE P<0.05 K FPERBE
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TAEAN, FoAY Ry IE AR o B 20T el 2550 e
K (1.00), HJE pH(0.17). RN EAE (0.07).
25 PR 20T Bt 55007 1) B 45288 4 (A XHED) KNI
WUCHBAR R . 2. Ablik. pH. AR, &
SUER . EREREXT A FRAL R T E Rl AR R, BR
ALK . A AR AR, HALY N IEM,
A S X TR A Ut 0% 1 RN e R (1.80), LU ik
BCER (0.52), pH AR (0.49). 4% K 25 % HE W B
PERY B (HEXHED) TN DR it
SR AN, HECE . pH. AREE.

BB B . T b8 it T 45 B4R R 1Y)
M R, BREAFI N MBS, HARYINIE
{EL o A7 BB X O RN e R (0.30), FHLUCE 4
(0.24), AHUBRIAL (0.03). 45 P 4T FL it 5505 1Y
] JE 30 28 (A6 XHE) KNP AR O A 30 . 4
A WA, pH. AP . AL, oAb Al
XA AL T AR R, Bk pH b T
Gb, RN IEAE, AR i T Ul s PR AL
PR (0.69), FHUIEAE (0.17) FHAHA (0.17),
ARG (0.05). 5 PR X3 S Ak U I 1 1
B (A XHE ) KNG AR K R AR
pH. @ZFAHA . AP, B

Y 1C AT v A it o 45 B 4K PR
Ml dEm AR R 8, Bk pH M e s, HAMNIE
1B, A RUBEXS BLRERUN e K (0.38), HIKELRA
(0.09), HAHEAL (0.01). FHRMECHALE |1 RE AT F 5 £ 600 829 H
[B] 43 2L %5 (46 X E) K /NP K i A 5% . Figure 1 Path analysis of different soil physical and chemical factors
pH. BfAEA. 2%, AbliK. HE . DREGXT and soil enzyme
FAL T L E AR R, BR AU h fUE ),

AR IEAE, A0 RS TN 5 K (0.56), HRIEAZHE (0.54), AHUAREAR . £ PR X IR B 1
P B AL RS (HEXHE) K/NBFARIC A ARS8 . pH FIBRAFR A . ALk

3 it

3.1 FEiEfBEE MY L R4 SEEE R R

ARSI P Y RGeS R, 7E— R b nT DIVE S RAE 3 Wy e i
SREGIFEAR ., BREIECT RSN . AR R B TSI, A VUIEIRMGE REHE = e A SRR . A
FEAE . A HLYRHA HREA R R 4 A S 2 AR R B AEARIER Co. Cso FIER
T Fo Fso AP T, 2 AL AR MEAE R AR ET Iy, B0 BERIN . MER G W IR T I, 5a BIWoik
W TR R . X IS B AL N S A AR L, b S e TR A T I A B 1 3 S A S T, PR R R
SRR ECR A A F B A g rh AR R, AR SRR ) AR AR ARG C oo A ER S E FH
Froo FIZKFT, Bl i AAC AR At A S, B3 S L U 16 o T8 — e RS et 2 TR, U6k
Pt AL A RS T, AR A LR RO L T R AR . X T REE B T IR i
fifi R0 T LA PR 2, AT ILAC RN B AL AR R R i - AL AR T . AP R B K
FEBIEW, WiES R B RN 0 S S A R s, — AR E R
W, KRR R, 3 AR R s 5y — T TR A AR IR RS, R S R AR
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s, U A SRS R S e
3.2 HBHREET T EEERE R

REVEREE 25 TR PR A E MR 2 — P B2 SR BRI . RIS RIRS AT ik M RE S i - M AE
BEBEEPE . WANISERY] . KIEIERESS 5 o LI RERE A 1. AT B fEAUAETEH] Co. Cso AN
B Fo. Fso KV T, BEFH REAACALIE A 008800, B T 0 BERGI 2 A, A it 30 - S el Mt i
PESEIN . X UG B A A SRR AR L, A5 B R S Tt AR B A RE R RS MO G . RO
WA SRR A, D REMEER Ot T 2 AR e R, TR B AEAS T  eA AL IR o A Y
m, If s b & R A LR, R T ReEYEYE . ZEACAETE A C oo MR Fipo BIZKF T, FEE
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