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Abstract: [Objective] Intercropping is an effective strategy for increasing soil carbon (C) sequestration by
utilizing farmland biodiversity. The aim of this study was to investigate the contribution of peanut rhizosphere
microbes adjacent to maize to soil organic C (SOC) sequestration in an intercropping system. [Method] Based on
the long-term peanut/maize intercropping experimental platform of Jiangsu Academy of Agricultural Sciences, two
rows of peanuts and two rows of maize were planted in strips. Ecological test plate (BIOLOG) and gas
chromatography were used to analyze the C metabolic ability of maize to adjacent peanuts rhizosphere microbes and
the accumulation of microbial necromass C. [Result] The results showed that compared with peanuts planted far
away from maize, peanuts planted adjacent to the maize decreased rhizosphere polyphenol oxidase activity by 19.0%,
soil respiration rate by 18.2%, average color change rate (AWCD) by 22%, rhizosphere microbial metabolism of
phenolic acids and amino acids by 149.4% and 16.1%, respectively. The total amino sugar ( TAS ) content of peanut
rhizosphere soil adjacent to maize was 6.45% higher than that of peanut planted far away from maize, and the content
of bacterial necromass C and fungal necromass C was increased, which eventually led to a 12.9% increase in SOC.

[ Conclusion] Our study suggests that adjacent maize does not change the soil respiration rate of the peanut
rhizosphere, but reduces the activity of SOC decompositiong enzymes in the peanut rhizosphere and enhances the
ability of rhizosphere microbes to metabolize a wider range of organic carbon components, thereby increasing SOC
by accumulating bacterial and fungal necromass C.

Key words: Peanut/ maize intercropping; Soil respiration rate; BIOLOG; Amino sugar; Microbial necromass C
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FETTRRE - HEREYIR C 4b, i HBIE RPN L N il G E R AR . gy
A PR Ttk AN B, SR1 H AT, 7RI T, W TR A 3 R
AR C ARSI SOC [ H5 I DTl 5 IR HLEE M BR Z K . TSR E IR 2 L) P
AR E RO 2 U8, HA YR C A KSRl 2 AU BNE 30 SOC BL
COx FFEAREI BN R, JETJa LA Ak i i) DT IS 50% 1) SOCHS], 3%
DUONH R ) A] S et Ca?t SR EMR A B~ B RER] (W-OH M-COOHD 2 [a] fkH
BT HRER T U R R E I A & S A PRI, B, fem HIRRUEYR A S R
FEESE I SOC FEf)— Mokt )y o AN A M BE () S o), ATyt
WADBARR YRR ED), HE E SOC BB 2%~5%18). L EIRE AR (MurA)
FORIET- 20 KR BE, MR EE (GleN) FZoRE THE/LT M. FHA GleN/MurA
DAAR 7% 398 v 0 5 AN 20 B 5 A AL T B i 33 bt SOC f BTk -

NTHRFEEFT, WIEAFED LR PR LR BUE R i fzng SOC R,
ARBEARIE T AT LAIRBNAE AR B (0 3B A PiE 1, SO A A HUBR A 73 AR BE ) 9F
T ME RS LR R R . VIR B, RIEMAT TOKRPIATIEE [ AR & B
B ARV XS AR AR BR 38 CO HEUM R 3 IRAL 2 L BT A SE I, DL e AR bR
TR C BACHRE MEA AR R N, i BT A E XL E R PR E N T
C BhASHIFZMHLE] .

1 MESIHEA

1.1 #RXER

RIS AL TV R RLERE N & 36 (32°36'N, 118°83'E). iZt)E Tty #hiZs
RAEAE, PSR 15.6 °C, PR /KE 700~1 900 mm. 4 EHEMK 1782 h, T
254 d, g R, EREMEK.
1.2 HEREZITSHREE

/R KIEE (PMD REG /N X ST 2012 £E20), A8 A2 AR K SRl 23531 A HRAE 16 Al
HE 240 [EAETT RAWAT TRPATIEAE R AL R 2 M . A6 2B RN KR AE [ —4T I BOAREE A
0.4 m, 1TEIEERN 0.5 m, FHARFEMLIAIRESAT %% 0.4 m. = 0.3 m (U HHEE, St 4 AEGR (K
Do FEH R P AT ZEAT S A FI B AL B, IR A E AR K AT T RGP R R, J5
IEFE 3 pH 7.86, HIEANIAK 4.1 gke!, £F09gkeg!, &0.6gkeg!, 4 16.1gke
L BASA 6.2 mgkg!, AR 5.1 mgkg!, AR 19.4 mgkg!, HAH 176.3 mgkg!.

TEAEAEAEKEAEH (2022 4 7 A 21 H) AR B ERIEAERER (Pr). JEMRER
(PPb), ABir FKMFEAEMPR (MPPr) . dEMFR (MPb)  BA J& 4103k 48 A4E 1) K R b
(MPMr) KA LIRS . R BNEIEWCERR bR 11 RY, 38 NfREFLE, HUKERIRE R -
BERRRE. JERPR I RETEMIEME 148 (5~20 cm), EBr TSR R KRR,
BAETNEFINR R L3 A RN S 4 A PATE SR, 3L S NREA S, &1 204
IR B IR T 2 mm 0, 60 g RS IRAELE 4 °CUKAE, FHT HIIpiile . BE
PERTI . BIOLOG A=A MR AN Z L pE e, Hp H8XT, HT LBk .
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™ i 1] MI'Pr Mty

0.20m
MM

e Pre R IORMHEAMRPR L PPb: PIAEEIMARR PRt MPPr: 4R3I TOKIITEAEARFR 15 MPb:
WA EKEAERRL; MPMr: ABEfEAER B KRR E. TIE. Note: Pr: Peanut rhizosphere soil away from
maize; PPb: Bulk soil between two peanuts; MPPr: peanut rhizosphere soil adjacent to maize; MPb: Bulk soil
between peanut and maize; MPMr: Maize rhizosphere soil adjacent to peanuts. The same below.

B 1 A/ TR AR R Ui SR i
Fig. 1 Peanut-maize intercropping planting design and sampling points selection

13 HIRUEFMENE

FIRUAERNE S (AR HTIT%) B2 R TN E 3% pH, K+
teR 2.5:1 (mim); FHEARTRAEAIENE SOC: MBI E NI L% AP I H HAHETLL
BIEAE 700 nm P NIE B T R SSHRINE L3RI B T HeE (CEC); %4k
T3 EEEEAE 220 nm P A FIE 3% NOs ™ -N;  SRHAIBEm) i bl (750052 NH.'-N. IS R
i rh COL B TR fA I 52 -1 58 VA DI 52 L3P AR 03, BARTT RN T . Wedk 25 g H3gke b7
25 CCHIRIE/KE M E 7 d R4 COzs 7E 10 mL [ 1 mol-L' NaOH ##H, A 2
mLBaCl ¥, K COz LA BaCOs HyJEAITIE, ] 0.5 mol- L' HCl ¥ HEA T E -
1.4 SOC 57 fglg &t E

FREUGHHE H#E 1 ¢ BT 125 mL 50 mmol- L' FUBSERENZE i (pH = 6.5) 1, JWiEEH
5 min J5 43 5L 200 pL EEESIIRAE S AT S0 pL IR (BT RE Y 4-F < TR RE-B-D-
HERE, ZEBACHEN L-34- "B NEAMR) 2 96 fLWALIR, BT 25 CIaIRE; F-AH G
FAFT 5 F% 4 h A1 20 h FIT-DU5E P-4 40 Bl PR AN 22 B S, XA 250 J5 7E 450 nm
WK N 2 D BERFARX (SynergyH4, BioTek) Mll5EW G (OD) fH.
1.5 BIOLOG %75t #50N E

M5 Garland A1 MillsPHIdtTri%, B FTE M7 A S A I T P 3 1) 38 A S B DY 2 e i
GeRl e R B JE B, ) BIOLOG AEZSMAMR. (Biolog Inc., USA) 3 L35/ EY)
BivE CAUBIRHESR UG . PR CIREIEROKALEY) . RIR. 2R . REY). MR
2k 6 K2, BRIV &ET 10 g TR FEFGHEE LRI 500 mL 0.85% (m/V) 1K # NaCl %
B, PR 30 min JEHCH A 4 000 romin! (OFEE S0 1 min, FHE 30 min. WK1 mL B
W, FKHE I 0.85% NaCl #ikt 10 5. WER 150 uL Rz 2] BIOLOG AE 75 IR f
FLe FEM SR BIOLOG AESNNAMRE B T 25 *CIHIRRT =M, &6 24 h BHidLicE T
590 nm WK T EROGEE, FREEE 7d. UEVIREE RIS MR AR R B R il R P
WA FLEEST- 278465 (Average well color development, AWCD) SRH#fiik .
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31
KA, AR5 i FLIARTIROG R, Ay AL B AR RO
1.6 TIEFEFENE
PR 7K i 5 33 b S A 2B (GIeND . & EFLHE (GalN). HE R (ManN)
FREERR (MurA) &R, FREL 0.5 g AR T LIRS 60 BIfE A 5 mL 1 6
mol L' HCI ¥ 78 /IR A 7E 105 °C&AF N/KM#E 8 ho LIE/KMNALIEG T pH = 6.6 ~
6.8 WFFEMTESOmL B OE P ELL (10000xg, 10min) ERRUTIE. FIHWAAE TG,
B B P AR 50 FH TCK B R B0 e G H No WA EBR TR I, FIHATARAIAT
PRI 6 Ak J5 I B REREAT AT A2, FIFH & . HCL W RORN Z8 T8 K AT ZE U I No B
FTEIRSE, B TR ROR B VA RRAE 2R O Bs-IE T 1:1 (v IREVEFI T
Mro fERCA HP-5 SAHEEH: (25 m x 0.32 mm x 0.25 mm) SRS (Agilent 7 890,
USA) 7 BERAEFERTAEY .. DA KIEE FHANZS (Flame lonization Detector, FID) &1,
DAUETRT AR PN Bv o B0 L R A R SRR (1 U0 C &= DA A s H R el
. GIcN MurA
SR - k™) = (179.17'2 X 251.23
M sRAAIK (g-kg™') = MurN X 45
HAIERE (TAS) (pg-g™') = GleN + GalN + ManN + MurA
LB B A4 /A R 5% 48 = GleN/Mura

AWCD =

) X 179.17 X9

1.7 BRSO

KA E KIS (Duncan's test) FIEREI 7 % 04T (One-way ANOVA) Far AN A b 6]
e BT RIRIPIOE A 8 C PEIMAHOCHEE . ZURRE & & DR A iR AR ik )
ZnEN. KA t ISR HAEA A R bR 8 C JERI W Gr. 568 B2 R ZRAH
KM #T (Pearson's correlation analyses) FH SRS I 4 B 5 A B9 RN L B i A4 B 5 SOC 2 [R] 1)
KK FR . 7E GraphPad Prism 8.0 # 4+ 52 lAE K .

2 iR

2.1  ARLMEEISTEE TIELF RSN

ANFEARIT VeV AR e AEARBR E 3 B AL PE . AE4E ToKE AR PR+ (MPb) AT e i
SOC &, 1A% 4.86 g-kg!, HUCNEARRER (MPMr) AIIAD &AL, AR TFARIT FFAEAE
(Pr), AL TKMAEAEMRPR (MPPr) SOC EEREFRS 12.9% (P < 0.05), S54iE{eE
EKIRPR (MPMr) SOC & &AHY. SOC 7EIEMR PR IR RE FAL: e/ B KIE T
EARPR T4 (MPb) SOC & ERBALAEMEAEN PIAEMREE (PPb) & 8.4% (P <0.05). BT H
MUK 25, TAEMRPR NOs -N & & AR I S i A8 . 40T FoK R4 AR bx
(MPPr) B AH 1 NO; -N & &ik 26.18 mg-kg!, #& Pr Al MPMr [ 5.81 /% (P < 0.05)
F12.26 ff (P<0.05), {HFEAFMRFRIXIK (PPbAIMPb) AMAKBILEEER. MK, AP
MZEAEMRPR X 2 B R, oK SHAZ M+ AP SEMUIEAESEAEZ R T 24.11%
(P <0.05). AFERERFES 3% NHy-N. PhpH. CEC fI&/KEH LR EER (K 1,

= | FEIESBEYITEDIRIF RIERF LB ERRER

Table 1 Differences in chemical properties of rhizosphere and bulk soils between different adjacent crops

. 15 j TAE HAR % B by, FIKER
Sample Soil Ammonium Nitrate Available p CEC/ Water
organic carbon/ nitrogen/ nitrogen/ phosphorus/ content/%
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(g'kg") (mg-kg!) (mg-kg!) (mg-kg!) (cmol-kg™")
Pr 4.18+0.20c 5.09+0.21a 4.50+1.52¢ 54.75€2.99a 7.26£0.29a 14.41+0.52a 10.40+0.35a
PPb 4.48+0.16b 5.30+£0.03a  7.38+3.05bc  43.64+0.59b 7.42+0.28a 15.18+0.50a 11.30+0.70a
MPPr 4.72+0.15ab 5.06£0.22a  26.18+4.58a  58.71£3.35a 7.19+0.19a  15.29+0.10a 11.61+0.65a
MPb 4.86+0.17a 5.16£0.37a 7.86 £1.96bc  54.16+4.60a 7.39+0.23a 14.96+0.24a 11.15+0.64a

MPMr 4.80+0.21a 5.08+£0.16a  11.5743.93b  56.07+£5.24a 7.38+0.23a  14.66+0.36a 9.55+0.82a

T RPBUE T EEEbRAE R, [F— S A RS FREROR AR B R 2 R B 2% (P < 0.05). Note:
The values in the table are mean + standard error, and there is no same lowercase letter in the same column to indicate
a significant difference between treatments (P < 0.05).

2.2 FEISHEIEYIXS SOC 7> RBg A K TR IRAE A IR0

BT AL FARIGIN 7AEAERR C BURARRE, BE— PR AR MR BORAE AR PR C
FeALHIREIm . B0 B o fRAHE M R DUBR B e Ak, 0 0 I 138 B AR H G (BG) A%
fysE Ll (PPO) & 1. ABIE/EYINRM ITEER PR 4% (Pr) PPO JE1E& = JF B35 =
THABACERLE, BRI N TR ML ER (MPPr) B4A1 T 19.0% (P < 0.05). 7EJEHR
bR IXI, 84N K E] 35 PPO W& LR AL AL ] 38T 1.19 £, {H BG iR A &
M2 (K 2a. K 2b).

ANTFF SOC 73 gt B A A AL ARARE A2 A AR s - SR e S e 4 0 [ Aot 40 S Yl RIS A ) F 1
BARRIE W RNZESR, YWWILEAERPR I CO, K% th A2 AR . LA R bR 115
RIS 2 f v, FLRRAEAE TOKTAEERR PR £ (MPb) FIHAh fihr, FEFEAE TOKRILAERR PR IX
i, FKMRPRE3E (MPPr) HECTEAEMBR LI (Pr) €& 7T 35.61% (P < 0.05); fEdE
MRFRIX R, FEAFIEAKE (MPb) H I E AR &k 271.70 mg C-m>-d!, MLLHTEAER

(PPb) HIEMPIH SR 1 43.4% (18 2¢, P < 0.05).

a) b) c)
45r s0r T 400
a fﬂE a a
= 40k 2 B U 300
o %ﬁﬁ b o = b
g o0 S T S a0l Cob E’ 2 b o
=25 =2 HEg ivElEe
2l B S2T 4 S =
= 5ok a +Z 100}
30 2
25 1 1 1 | 1 25 1 1 1 1 1 :ii 0 1 1 1 1 1
) Pr PPb MPPr MPb MPMr Pr PPb MPPr MPb MPMr ﬁ Pr PPb MPPr MPb MPMr
i Sample ¥ il Sample £ i Sample

e oa), PpHAHEHEE: b), MR o), LIEEPIREER. K EITARNG PRI ANFE AR E]
ZR ¥ (P<0.05) Note: a), B-glucosidase; b), polyphenol oxidase; c), soil respiration rate. Different lowercase
letters above the figure indicate significant differences among different treatments (P <0.05) .

P 2 AN[RI AL PR TE] 45 C o3 AH DS RS R 22 5
Fig. 2 Differences in soil C cycle-related enzymes activities among different treatments

2.3 FESHEIEYI IR EY C RBEMRIFN

NIRE— ISR TRV A CUEFIRE ST, FIA] BIOLOG A 25 Il 73 At AN [ A i 18]
TIERAEY) CARUNE TR ZE 5 . ASFEREEHIRE MO 31 A C IR T H B P2 B 0 A AL AL T
96 h BEEFFRIN A E AT T, BIeR A 96 h BIOBEBET 204 (Bl 3a). BEmE, &
KARBr L EYIXS C EMHIRE o, ARECTARIEA e, ARIE KR T AEERPRAIE
PRt AWCD f (P < 0.05). TEAEAESIOKFIE, +3% AWCD FRIA M KA PR3]
AR PRIZ LA FAE (CEORIRER = AR FR ), JEBLH A FI YR & 1% 11
WA C AR /IR Z R (18 3b).

BAR, FEERBEYRIVRIESS . FRERR. 2 RWK LN C ML, H
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SR ERSS . BRIE2E C AR MIT. 245 T RAEE, TEAME bR Yot oy FR IS AN 2 ik
FRISHF S ME C YRACUE M 21, ¢ Pr BRIl 3EE 1 149.4% (P < 0.05) A116.1%
(3¢, P<0.05).

a) b S
2 16r ) ok
Lg O _e— Ppr SR Carbohydrates e
N} = PPb Ami;10 acids IR
p=1 s Polymer
§ 12f—+ MPPr N
¥ g . R
N & —— MPb o’ S
BS —— MPMr b . --m MPPr
FJ-"E 0.8k N0y AT -e- Pr
% 5 UV- 1 ."a
r -—8 0.8 N I
X N sy S % 1.
Hré 0.4F E'Ts K RV A7
5 Carboxylic acid M Phenolic acids
< 00!
8 . I ! ! [ IR | g
2770 30 60 90 120 150 180 ek
Amine

[ [7] Time/h

H:oa), PHEIELIE; b), LEMAEWXSH C R HE M. Note: a), average well color

development; b), the utilization of six carbon sources by soil microbial.
B 3 AN FIAH AR AE YRR PIRR B K ARAR B - 3 S 2 E M A 1 i
Fig. 3 Effects of different neighboring crops on the metabolic activity of rhizosphere and bulk soil microbial

2.4 SRIAHEY R RISTE MR PRIUE ISR R A 7200

He T I NE IR, A AN A SR b AR R AR R K A R . SANEROK
AR T AEEAR PR T3 (MPPD) (9 TAS & &, MIELTRMAIEY) (Pr) BEHIN T 6.45% (K
4a, P<0.05). [, MPPr¥] GleN/MurA [ HBil i ik 20 17.83, ZPrifi 11745 (& 4b,
P < 0.05), 0T EEBRAAMIAEX TTEk. MPPr AR /EYII 22 et 5| A 1 3438 S v RO 20 1
BRARAE . FEAEAE S FORIAF DI, R B RAR IR & B U KRB (MPMD), FEARER (MPb)
FIHEAEMPR (MPPr) BB E 0.72 g-kg!, (EAVRGE B T KPIIEERRE 7.46% (A 4c,
P < 0.05). AFETARERMAR, T35 AR NAEAEAE X ISR 7 R i K, PPb 852
Pr i) 111 £ WIAEAEAE S FORIAF XIS, A7 s BB R AT T3 B F oK B TE AR PR 7.42%
PAE (& 4d, P<0.05).
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i

fungal necromass carbon.

a), Ion

~—

4]

600

R

Total amino sugar/(ng-g™)

BRI

Bacterial necromass carbon/(g-kg’!

SE)

b

i

b)
— 25
g 20 a
= ab ab ab
% b
o 15F
10
Pr PPb  MPPr MPb MPMr Pr PPb MPPr MPb MPMr
Ff i Sample F i Sample
d)
—- - 3.0
=
4
=0
3 25F a a
a2 8 ab b
28 | ¢
g
g 2o
i £
S
E 15
Pr PPb  MPPr MPb MPMr g Pr PPb MPPr MPb MPMr
=%

¥ fhSample
(TAS); b), FEERM/ANETRA (GIeN/MurA)d; c), HRFRAR; d), FEEAE

k. Note: a), total amino sugar; b), fungal necromass / bacterial necromass; c), bacterial necromass carbon; d,

F£ i Sample

P 4 AT A 2 )l A 0 5 A i S FEAE SOC o U ) 22 7

Fig. 4 Differences in microbial necromass C and its proportion in SOC among different treatments
BE— AL, SOC &8 Sk ARk & & B 235 IEM K (& 52, P<0.05), HY
FOR MR & B R E MR (B 5b).

a) b)
5.5r 5 5=
R*=0.59 R?=0.26
P<0.001 P=0.051
<, S0 = 5ol . °
=y ¥ . it
T & & & sl =
® 3 ® 2 .,
+ 7 45F H & 45p .
.
. o®
40 ] 1 1 ] 1 40 ] ] 1
0.60 0.65 0.70 0.75 0.80 0.85 2.1 2.2 23 2.4
2 P B A B TR AR
Bacterial necromass carbon/(g-kg™) Fungal necromass carbon/(g-kg )
E: a), WERAEYE SOC WIAHEM:: b), EWEERAKS SOC AHEM . Note: a), Correlation of

infection rate with bacterial necromass C and SOC; b), Correlation of infection rate with fungal and SOC.

K 5 SOC 5 E B ARk A AR S 1k

Fig. 5 The correlation between SOC and microbial necromass C

http://pedologica.issas.ac.cn



+ 5 5 ik
Acta Pedologica Sinica

3 e

KR FER A/ TARKIAREAR R, BRER TR HE KR 2R 4 R0 S RHEY)
MR A WU FE R o AR A 40T TR, TEAERRPRA ML & & R E M. X5 Cong %
MEET I TR/ AR 8 SRS R AL, SEAE R EYI A H
PR N BRI N0 7 BRI AE R, WE R RHIR R . tEREAS R AR R 0N AR
K, RARYGRAEER R TR RS WA ALY, XaTe2 SOC &
MREFEZ —. RN, FREGIEAE M AN AR Al G s e A2 N, [ 5 g g DA I 3 A =
FEHE (R D, HIMIEDIR AV EFRA, DA AR VR JZ ) I8 R iR 7y i 247
FIETIERZPN, RF TR IR St A A 5 8 FR 0 R SR I (1 25, 9% 40 PR
I, ARV BRI AR YR oot R A LT B 20 i LA N Py K S8 7R 70 HEE AR By 30T,
AHEFLH] MPPr Z0EE () NOs -N &&= AP (&= T PrAb#, A3 ELA HIERIR BG
AT PPO WM T R (K 2a. B 2b). ATIE FOREA AR AE AR PR 3P, (HAEAER &
R ILAF DX 50 1 T KAR B - 3R IR 6 v T A A AR s 3P IR 2R . AT B2 (T RoR L e e
A E R AYER, FEHESEE 2 WA YE R % 175 5 BER RO 2 £R 14
KR E - AW F R IR AE/TK IA] AR R B - (19 - 358 0 W 3okt 2 52 1 1 A= [ = 398 R IR 2R vy
43.4%, vIREE TOKEAERIIR RAeA Susits 15, (2t HIEEKRAIERE ), HHAAT
LA A=Y B R R AN (R VR0 () 0] B A7 AEFh ) 5w 4+ 321, L[] 19 n 3 B A M v (1 0 PR K
M s TP E 2 (B 20).

WA R PIRAES ARG R ETH S, H C RGN DU B384 5 R G
AEPIEE . AR FORMAEAEAR BRI A3t C JRFI R e s TARIE R A b3 (& 3a. & 3b),
X5 VPR PISEBIAG 1) S0/ 7 TR VR AR RARBR %8 AWCD B B E 4 m g5 e Al HE
A TR T AERPR L% NOs -N S ERS TS /KE, AMAEYEmEsRMEE 2
R 5 A R A A 24BN AT T K RIZE 55 T K A A6 AR AR B = X6 B 2R R0 e 5 R =
PR F A KT, AR TR, FEAMR PR IR A 3R i 1 Ry AR A G R 2R S
CIRMARMERE S (B 30). AR E Y, BRBZNEDEHEENLEYR, 5
PR, BRWIRUEDIRETE 2 PR TR A5 B & DS, R EeA AER R4,
KR R S R TR, B K T AR AR PR A W) AR A7 IS FR G B0 1] FORAR bR &=
SE0A BT AL AR BRI A D3 T HIRRCE LT, X R IR 5 2 AT
FINTTREPE R T AL AR BRI A= 0 o0) By B S AN S R SR e 1k C R ARG 2k

LRI FOK AL A AR B A P o (P AR FE AR G I 38 CO, WUREA, T3 1 Hig s
AN, IR A R RIS . — O, BT RARHS SRR R SR B AN
IR A YA AR, NI T IR RE D AR, B 2 AR ) A RN R R AR
Yy JE) Bt Z g A B Gl A DR AR R T BB, T S Bl A= Bk Ak R I S5 A R T . AR R i)
LILFETTERT SOC FE. F— 5T, TEMIZFEMERTIENN NOs -N (1) & i m T3 5 it mT A 1k
B9, W T AN AT E B BAR AR AL, 390 3B U RO e T A e B
RS ) A B AR B BRI DS, I AR E 2 FE s R 3% C R &G 25
Vs AR (B 4a, B 4c, B 4d). REAESRGH, R ERFEEYEE RS /E SR A
LR 2 R R N R T IR A R T . AEER K e s, B E
YRR EE RN, 79 0 IS 2 A S S R R Y £ IR TR
. EARSEAIUL SRR, BEA ROHOR T E R PR S0, X AT AR ORI

1oL 5 4 SRS A S I T A L B 1) = 2 IR R S L 4 o A I B S5 4 S AR E Y (1A 4b),
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HH T 200 B R AR B AT BT L B S AR BE 5 20, BT LA SOC &5 Bt 4 B B (A Bk ) sh 25 A2 A T A2
e, IXWfERE T SOC SRR AR I IEM R R (B 5).

4 4B

FERLMAR A S TR B AR RS, B TR AL MR BRA HLEA R0 A
SIEAEAMRERIPIR SR I o, SRS G- 4 B AN 2 By AL RS P R . JEZEAR B
AN RAR R AR 22 70 ) SR S S WA AR AL A X IR S AR AR PR i E Y347, RS
Iz A IR AR, Rt T R BE YRR R CRAR R M SRR IR, N
T T AEYIARPR E AT WUBRIC [ FF o ASHT Fe iR 1 AR R A C AR
I C AR, RS RS EY 2 R i [ A7 3R SRR KA
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