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KA EREEAN A Z-WNEREARRTIEENRAD R

=A I

3 1 ) —2 — 52 3 2 2 1 2%
0B, L OmS, AWML, KB, B, £ 8, KER, BEY
(1 IR AR 2EBE, Kb 4101285 2 ilpgs HEIERBEG I, Kb 4101255 3 TS iiRIVANF, BIRTS  410600)

W OE: WA PEH O LR R E A R B B TR . AR RKINGT )@ MiEAtids i, 38 4 it
AR ARHEAEXTIE(CK) . Bt FHALAE(CF) . FEFFA H+LAERE)FN 30%A HLIE+70%LAEOM), FMifE s bl e K 2 245 i
MRBR RIS A i A DU (E RS A . RS A . MMEASE . RS . R & .
BFFTRHT . AHRT CK A, RF F1 OM AbHEE E38 0 T A% HARBR E A LR . &4, SRR RMAZN & E . RF A OM A3+ 5%
AYEYRE A S w55 CK AN T 19.8% F130.7%, FRETERAEAMRER T2 RN RIS, SR 59.61% ~ 72.06%:;
AL PIAR PR - R A R S IO NIF R BN OM>RF>CF>CK., At iEb B, FRIEAMLA M ERES A . ARERSH ARG
FABEESEHLL OM LB, 2 CK ARBRIEIN 139.3% . 47.9% 1 110.0%; FRAFEASZELL RF ALK, H CK AbBRE
69.9%, THERHUK . 2% SR . MRS HIREARREA . ZEEEA . RS RS Y i A B (P<0.01)
IEMISE. Fk, FEFF. APUIEE G AR BE A 2R K - NEERE AR e L R(RE 77, R RGRAE e H A 3T B
KR KM, BUERAE; MRPRE3; AHAEA S R
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Effects of Long-term Application of Fertilizers on Rhizosphere Soil Organic Nitrogen

Fraction in Barley-Double Cropping Rice Field

GUO Yong', WEN Li?, SHI Lihong?, ZHANG Lamei’, CHENG Kaikai?, LI Chao?, ZHENG Huabin', TANG Haiming®"

(1 College of Agronomy, Hunan Agricultural University, Changsha 410128, China; 2 Hunan Soil and Fertilizer Institute,
Changsha 410125, China; 3 Ningxiang Bureau of Agriculture and Rural Affairs, Ningxiang, Hunan 410600, China)

Abstract: Rhizosphere soil organic nitrogen (SON) fraction play an important role in soil nutrients and crop nitrogen (N)
nutrition. This study was based on a long-term (37 years) located fertilization experimental field, including four fertilization
treatments: without fertilizer input as a control (CK), chemical fertilizer alone (CF), rice straw residue and chemical fertilizer
(RF), and 30% organic manure and 70% chemical fertilizer (OM). At the maturity stage of late rice, the rhizosphere soil basic
physiochemical properties, microbial biomass N (MBN) and SON fractions, including amino acid N, amino sugar N, ammonia N,
hydrolysable unknown N, non-hydrolysable N in barley-double cropping rice field were determined. The results indicated that RF
and OM significantly increased the contents of soil organic carbon (SOC), total N, ammonium N and nitrate N in rhizosphere soil
compared to CK. Soil MBN content was significantly increased by 19.8% and 30.7% under RF and OM, respectively, compared
to CK. Rhizosphere soil acid hydrolyzable N was the main component of soil total N, accounting for 59.61%—72.06% of total N.
The content of acid hydrolyzable N in rhizosphere soil was in order of OM>RF>CF>CK. Soil amino sugar N, amino acid N and
hydrolysable unknown N contents were found significantly highest under OM, increased by 139.3%, 47.9% and 110.0%,
respectively, compared to CK. Soil ammonia N content was significantly highest under RF, with an increase of 69.9% over CK.
SOC, total N, ammonium N and nitrate N contents all showed a significantly positive correlation with soil amino acid N, amino

sugar N, hydrolysable unknown N and MBN contents. Therefore, the application of rice straw or organic manure and chemical

OFETH : HIRA BARERE G H (2022)140232) A1 HE 4 3R BHIFIE BT TR B 4 0 H (202215201, 2022tf5101) FE Bl
* Sl HAE# (tanghaiming66@163.com)
EZ RIS #3E2000—), B, BIpRERIA, BiFsnd, FENSEPEESS EHEILF5 . E-mail: guoyong2000@outlook.com
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fertilizer is an effective practice for improving soil fertility, which can effectively increase the capacity of rhizosphere soil N

supply in barley-double cropping rice field.

Key words: Long-term fertilization; Double cropping rice; Rhizosphere soil; Organic nitrogen fraction; Acid hydrolyzable

nitrogen

FUEPRE ek = hmE A E R R, R H g
B RGAR EZORIE T A AR A AL AL 4R i
IR B3R B E D A= 7 AR TARAE, I B A P i
SRACH 7=, H R E AL, BRAR T AERR %
2, BRSSO 2 45 PR SR AN R
SR, A AUIE (Y 35 T A b R AR S | B R KRS
PR ERMER . RESE N0 HEEmn. K
SRV BT B0 RE A HUERE = 5L i
2y 574¢ t, BERSERHEABEF (N+P,05+K,0) B F7514Y
7300 J7 t, HA N #Z53000 77 t, P,Os%5 1300 7 t,
K,0 253000 J5 t*1. & BRI FA AL R B 4L Al
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PRS- B Lo ] o AR AT B9 e Bt FH
AHUE S MR T IR A RS A A& =), Tian
RSNy, 748 i Hh A it 5 IE R RS 1 fin - B s SRS
A, HEET HRERRSA S, kg%
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J, A HUIERF R 32 223 A T I s R S A

b, A HLR AL AR AN [ it AR 2 e 1 AN
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WRERAE VR e ) = M BT AY 1
e, JEAEY AN+ HEBEA T BRI E 52 e p) B 2R
P JTAES, A TR TN [ AT B (1)
Xof XU A A A BB | SR o0 AN el A W A v DI e
PSS 7 TS R (R 7 021220 (B R - e A
AEZ AR, TS AR PR LA ML AL 2322 4k
XS AC A e Lk A g — 2B T JRBTSE . PRIk, A
SCLLRE J7 XU A 327 X LR RS K M E A A X
K65, TR [R] it AE HE T 0 R 22— 2 A
Fifae 75 30T B A IR AR P A AL R AL 52
WA FAITTE , HA ST R TR P AU | wlest A
TIRA I R A EE T

1 #RERE

1.1 R XHER

IR DX T B A SRR 3 X T S AR
I (28°07'52.55"N,  112°18'47.84"E), % i iF 4k
36.1 m, AP AROKEFIZE L 1A 16.8 C |
1553.70 mm A1 1353.9 mm, KFRYH 274 d. K56
MK L, A BTy, R B R -
WZERE . 1986 iz I IATTREH 0 ~ 20 cm +
AR R . B ML 29.39 g/kg . A 2.01 g/kg.
4T 0.59 g/kg . 241 20.6 g/kg . FRLHE 12.87 mg/kg .
BT 33.0 mg/kg . BkfE A 144.1 mg/kg. pH 6.85,
1.2 Rt 5SHEERER

M 7 it A X 4 A b B OE B LI Ab
HI(CF); QREHREAFIL H+HEILALEE(RF); B30% A
HLIE+70% ALAEALBR(OM); @At AE X R 4b Bi(CK) .
FpAb R 3 REE, FA/MXEAL 66.7 m* (£ 10 m,
Fi 6.67 m), #/NXIAZKYEHERAIF, HH I LA R T
B35 em, MR 100 cm, FiE/DX[EIARTN, #E
M7 HEVE

A A B SR o R AN R R B AR RN
B, TR R —AE R MR A IE AR N, P,Os
F K0 it P —8 FRSA-H: CF.RF fil OM 4b
N P05 fll K0 fE5 514 142.5,54.0 F163.0 kg/hm’;
MR AR Z 4B . CF. RF il OM 4b3 N. P,0;s
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1 K,0 853514 157.5., 43.2 F1 81.0 kg/hm*, OM Ak
Pt A DL A S 23, B . WA AR 22 2
OM b HA HLIL i H &3 %k 2 625.0. 2670.0 F
2 670.0 kg/hm® (N 1.77% . P,050.80% H1 K,0 1.12%).
RF Ah #HRRE | BRRS FIOK 22 225 #1380 H & 43 518
2850.0.3 000.0 1 3 000.0 kg/hm? (N 9.1% . P,05 1.3%
FI K,0 18.9%). i AtALH# N Fl K,0 fEFAE A Al
2 WA, SENEAEREH A, PR R AR 138 I 2
TERHST 7~ 10 d Tt , REBAETE /P BTG , L.
AR 7 3 i APUIE. FEFFF P05 1
FERF LIRS — A . B MR RR A TR
3, BIRATHREE N 25.0 cmx25.0 cm, HoAh B RS
Jit ] B AL R FH A 7
1.3 TEHMRE

1E 2022 AEMEAE SN, R4 CK. CF. RF A
OM 4 /it e Ah BE/K R AR PR - 3EAE 5 o SR “BMRTE”
PEATARBR 1 4JERE S AR AE KRR R -4 rh
W, AP AR B AR R AN A, R B A AR & ]
(0 ~ 4 mm)) HIFAEARBR RIS, A/ DX R
15 FOKFERRBR 20— i, RERE R AR AT TR A
HE 3 W, HERGWYE, W Hek A EEE, B
T4 C KFHTESA . HSEMMEDEYER
W Jn—#sr+4, TEART G 2 mm G H T
AR BN A ML A 7 D
1.4 TIEHEKNE

FR A+ B P ke 3 pH, 2R . 8
A HAERA YRS B S YA Y J
FE R AR X R S AT R IR R
Rk, HHEAPLALL KA Bremner 3NN E,
Horpr: PRfEPEZCR LRI E 5 Wi = S AR
MgO 4E A ZE IR E 5 IR A S A +Z AR

TR AP 22 nP i (pH 11.2)Z8 AN SE , T Bt 2
RNRARASE R EIEE A SRR DS AN 2ME;
IR FCR FH el =l & Ak . BRI 2% nh iR 7% 1R
P s AERR A RN R A A 1 A FH 220 34,
A=A TR, TR AR =R
AR ASA-AIEREA AR EA.
1.5 HiEE

I FR AR BT AT I AT T 7 22 5 RLE A
YRR . (#F SPSS 26.0 B AFIE T BIE S 0 Hr,
KB/ 22 B 10 75 (LSD ¥, 0=0.05) #H17£
W, R Pearson X HIEAHIELH . Y
YRS pH. 2R APk, 28R . iSRRI
FPRROCHE T, T R P EhrifE2E

2 HEREHN

2.1 REETEBUERMBEDEDER

I 1 AT, OIS [) it S A X6 AR e £ 3 H b
P ELAT B A5 o A EE TG RE X R (CROAL L, R AR
(CF). Fiftit H+EIERF)F 30%A PLAE+70%1L AL
(OM)AbBEH 3 T#RPR +4% pH, {H CK. CF, RF
Fl OM Ab#[H] 1-3% pH ¥JC i #1225 . OM Fl1 RF
Ab AR B A 398 4 ORI BLAK 7 i 38 3 (P<0.05)
F CK F1 CF 4bBf, CK F1 CF Kb B 8] 4R P+ 32 4 & A
AWl G EH TR ENZER. 5 CK AL, OM
Al RF ZbHARBR HIE2 A SRS T 66.5%
26.0%. OM AbHAR PR 1€ C/N B #{%F CK. CF fI
RF 4b#, CK. CF il RF 4bBjE] 3% C/N #4708 &
P25, MeAh, KA RDEAT AL HE 52 (P<0.05) 82 5
TP IS A A A i, Rl oM 4bBE
) RIS RS A & =i =, /i b CK b P
I 100.0% F1115.4%.

F 1 ACHIMEAR AL IR TR bR L IR 3B 4L 1% R

Table 1 Physiochemical properties of rhizosphere soils under different long-term fertilization treatments

Qb B pH 2% (g/ke) £ ML (g/kg) C/N AR (g/kg) M A (g/ke)
CK 6.22+033a 1.85+0.09 c 19.67 £1.00 ¢ 10.63 £0.10 a 0.13+0.01d 0.13+£0.01d
CF 6.33+032a 2.02+0.11¢ 2142+1.13 ¢ 10.59 £ 0.06 a 0.17+0.01 ¢ 0.17+0.01 ¢
RF 6.70 £0.34 a 2.33+0.13b 2483 +1.24b 10.66 £ 0.05 a 0.21+£0.01b 0.21+0.02b
OM 6.82+0.34a 3.03+£0.16a 29.63+1.49a 9.79£0.02 b 0.26+0.01 a 0.28+0.02a

T R FESNEE /NG T A R 2R A 2R E] 22 53 0. 3% (P<0.05); T,

A& 1A BT, £t AR AL BEAR PR 4 60 YA 4
RSN 32.89 ~47.53 mg/kg, YN 39.76 mg/kg.
P A [R] it A Ak B 55 T AR B = 38 i i A 0 A
R om, UL OM ZbHiE 5, RF IRZ; CF A4hBE - HEfi

AW YR EE R CK AR BRIE TN 8.69%, {H & 1H]
o E2E e T RF F1 OM A0 FR 4 SEi Ak WAk Wy i
AR B3 (P<0.05)8 T CK 4bF, 735 H CK &b
BFEEEAN 19.8% F1 30.7%.
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It A R AU AN [ AR Ak
FRRPALANE 1B fis, S5RRM, ARinaHng +
HetdA /S RN A SR E YR AR
KANVIEIRAFFAR . CK F1 CF ALBRAY TR DA i
AR LI 35 (P<0.05) T RE Fl OM 4b#, 1fif RF
F1 OM Ah B[R] TG b 25 3 . A A B E A=
A AN HLBIR MIF Ry CK>CF>RF>0M,

MAEYAEY A (mg/kg)

CF RF OM
AbF

22 RETERFERMIERBERSE

AR AL BEXTAR bR+ SR 2 i nge 2 B
7o 4 P AT AL B - SRR itk AU & R 11011 ~
18485 mg/kg, HA/MIFFI K OM>RF>CF>CK.,
R A A 59.61% ~ 72.06%, RF 4b
PHE A SRR it 1 R - R Y L B 1R (72.06%)
OM A HEVR 2. (61.15%).

21
1.8
1.5
12
0.9

0.6

AP EYR R 2R L) (%)

03

0.0

CK CF RF
it

(B _LJ7 /NG 5RO [R5/ b B 1) 22 57 W 3 (P<0.05))
E1 KHARELETRIFTRMEDEYERTSEQNHENEYER S ERAILLHIB)

Fig. 1 MBN contents of rhizosphere soils (A) and proportions to total nitrogen (B) under different long-term fertilization treatments

F2 KEREEAE TR DIRBRBERAMERBERIER S TIRER LG
Table 2 Contents of acid hydrolysable nitrogen and non-hydrolysable nitrogen of rhizosphere soils and proportions to total soil nitrogen under
different long-term fertilization treatments

s TR PR A 1 i P
&t (mg/kg) A6 (%) 4t (mg/kg) FE A5 (%)
CK 1101.1£13.2d 59.61+2.34b 7489+89b 40.39+2.34a
CF 12202+274¢ 60.46+3.71b 803.2+13.2b 39.54+3.71a
RF 16755+ 19.3b 7206 +3.53 a 654.5+13.7b 27.96+3.53 b
oM 1848.5+252a 61.15+2.05b 11782+ 13.6a 38.85+2.05a

HR PR S 1 R ik 1k R B R AU Ly 654.5 ~
11782 mg/kg, LR M 27.96% ~ 40.39%. 5%
it 2 Ak BRI AR PR AR RR R E R ST E RN
OM>CF>CK>RF. #{% CF. CK #il RF 4, OM
b A M R A M R T (P<0.05) MG, B iR
ik 14.4% ., 22.7% Fi1 57.3%. RF AbBE 4 ERER
fif PR R 7 8 4 U L6810 (27.96%) 1 3 (P<0.05) ik
F CK. CF fill OM 4b#f
23 REETEBHBEREASSE
231 AHHEMRER 4 Fofrjit FIEL Ak TR o - 48 S
TRASA S BB 420.1 ~ 621.2 mg/kg, 5 T4
R 20.57% ~ 23.16% (£ 3). 45 AL AL BE 4 35 4
ISR =K/ NIF R OM>RF>CF>CK. 5

CK ZbFEAHEE , RF Fil OM AL B4 525 (P<0.05) 3 T
HRPR HIEEIERA A S E, JLLL OM AbFHHG fin iR B2
TR (47.9%); 1fi CF AL HIEE MRS A S EY CK
Ab BTG B T 2E

232 FEHEMEESA S FEARER A+
BAEEGBATEE N 79.6 ~ 190.5 mg/kg, 5 11E4
A 3.90% ~ 6.31%(F 3). ML XT LIS A S
HE T BEME I (P<0.05), £ IE b B - g 4 i
WES A &= R/NIUF RIS OM>CF>RF>CK ., H A,
HHXT CK AREE, OM AhBE -+ e R 25 A/ S B inig
FER K (139.3%), CF AbFHYR 2 (38.4%); RF AbFHZ KL
PSR S 2 03 (P<0.05)K T CF 43, RF b FZ
WS A & H CF AR FERRAR 20.1 mg/kg(18.3%).
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F3 KEERAE TIRFF LIREBERAS 2 2 (mg/ke) R & LIRS R ELHI(%)
Table 3 Contents of acid-hydrolyzable nitrogen components (mg/kg) of rhizosphere soils and proportions to total soil nitrogen (%)
under long-term fertilization treatments

)

Ak 34 HHRBAER AR R A A PR AR SR

i 24| o L G Eaii] i 24l
CK 420.14£27.0¢ 2270+ 0.34ab 79.6+1.9d 431+0.13b 261.2+1.6c 14.14+0.61b 340.2+£26.5¢c 1846+ 1.88b
CF 426.1+£14.6¢ 21.09+0.88bc 1102+ 1.7b 546+028a 3103+7.7b 1535+£042b 373.6+£42.3c 18.56+2.49b
RF 549.2+143b 23.61+1.03a 90.1+1.9c 3.90+0.12b 4438+159a 19.09+1.09a 591.8+19.7b 2547+ 1.61a
OM 621.2+54a 2057+098¢c 190.5+79a 631+047a 3224+12.1b 10.68+0.75¢c 7143+443a 24.37+0.38a

233 MMASKE AN FEAR PR 3R A
BREGEZTEFE N 261.2 ~443.8 mg/kg, 5 +HI1ES
A 10.68% ~ 19.09%(F 3). M# CK 4LbBH, CF,
RF FI OM A4bPiY i 25 (P<0.05) 18 i T HR P 1 HERE f
ABAME R, UL RF ALFIE N0 K (69.9%),
OM AbFEVR 2 (23.4%). 5 CF AbFEAHEL, RF AbEEAR
PSRRI A A A i B (P<0.05) 8 /i T 43.02%, {H
OM 5 CF Ab# ] HIER i S A St o S 27,
234 RGARAER  AICAL AR PR 1 8 i
FKASA G RATEE R 340.2 ~ 714.3 mg/kg, &+
AR SN 18.46% ~ 25.47%(F 3). 5 CK AbFEAH
It;, CF. RF Fl OM AR PR 1+ MR A S A & i
T 9.8%. 74.0% F1 110.0%. RF Fil OM 4k

P - 8 I i A SN A R A AU L A9 3 B 3 (P<0.05)
=T CF Ml CK 4b3, H UL RF b Bz K (25.47%).
24 WREITEANESLEEUERNXE

MR A HLAH o 5 4 3 3 A0 P o AH OGP
WK 4, DHEMRER . DEWMEE . BRFRMER.
ERMBER . MAEVAEYRA S ®EHE LA
. A AR MAATEERFEMILEKR,
Ah, 38 pH 5 AR AR . AR SR .
AR W2 i 1k BRI G A= ) AR ) A B 5 0 3 TR A
KRKFR, HEMAEDEDERASES 15 pH, &
A AP, AR . MEARAMHEREEK; 7
TR R A A o, DA A 54 Lt
JoUAH G R B R o

F4 REFTEANES TIREBUMERAEXRMSE

Table 4 Correlations between organic nitrogen and physicochemical properties of rhizosphere soils

izt R BPER A AR A AW AEY A
AREBEA AR 73 EARY ) TR AR S A

pH 0.705" 0.444 0.413 0.635 0.637" 0.885™
E 0.932” 0.881" 0.226 0.913 0.805" 0.955"
EERIIRTS 0.946™ 0.826" 0.370 0.927 0.753" 0.982"
S A 0.934" 0.809™ 0.470 0.929 0.672 0.976"
THAA 0.940™ 0.844" 0.417 0.932 0.698" 0.968"

e o* L =R AR A MR P<0.05 A P<0.01 1 3K,

73— 7 T A] RE VRV 5 RN A W) TR 22 38 1 G 54
FEEIE SRR, o HIELEH, SHi H 1A AL
B A DR A3, DA T B o AR B - S BB 5 )
AW R, MXF CK 4b#, CF. RF fil OM 4R

3 ihie

3.1 KEFEAEST AR bR L IR L Fr i RS2 M
B2 WIEERRY], B IA LY T B TR

B HLBRR RS 5, PRI Ly e, 7
AWFFE, RF il OM 2 BEAYAR PR + A HLoK S 7
F T CF Fl CK AR, SX AT REZ i T A LY R RS AT
FIA HLAE) 38 5 A 2 6 BB LT, KA A A LR
XU g R P E R e A T A, IR IR 2 00
WP RN L SR YA, A BT SRS AT LA 3
i, TR ) TR SR AR B - 4 3K B R Re 0

bt e RS EA A FRERER, HRF A OM
b3 R A R R TIOR3 = T CF AR BE, X 5K
R LR B2 HFE R TR T
WANEA DY FEFT A HLIE) B A, L3RR
i, AR A SR AT M IR R 98 5 55— 7
JEA DR Z R R SR 53 IR RUE D A K
TSR AL T R a0 BRI, SO S R E R
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PEFM, H AT E A K0 78 & B I A 18] AR R 2 7
AT EE 5 3t b i il e, o
R AR, KRR . AYUEECEIE S +
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PR AL 53 3 5 R AT fig 2 R SR FHAT AL R (RS FF
MANIE) IR . B, S EFRITR M,
H B 3347 e MR PRl A Wy 4 i 2 el 5
F24r, AR PR A A K AP, 4R e
AR e B LT 5 T PR A I A B (L ) SR R o
AR AMREE, [FIBANGE A A WA K B PR I 1 6%
AP RBRIR AR , DX AE - Bl A= ) 2B i R i
& THBOR e A an 3R T A AL R Gt A A b
B UEAN, MRBR H S ARENE S A i, A i)
FAR PR B W A K FN9E 3h P00, B e T ARk g
SENT AR, dEmR e R A YR A
AWFFE AL, FIX} CK Al CF 4b3, RF 1 OM 4b 3
Pl 2B i AR PR A Y AR e A, T
AR A R AR L 22 E A R, 1 AR
— PG 1 5 A Tt FE A WL R CA HLIE ARG #1)
+ A A R AR IR (25.95% ~ 63.78%)it i T+
HERUE Y A R S 5(19.83% ~ 30.70%) (3% 1. & 1),
3.2 KHHEXREETIEGIRAS M

T IR DR 53 7 it B 53T 32 A [ i IS AR =X A
AR AL R M U0 S e S OO B I R B, A
FFid FAT I A SR i 1 R M 45 TR F A ML AL AL o
PR, (HXT AR R AR R A T S
2B O R R AR A F T BB R, B3R
FIESRT DA g b e i R L 2 R A SRR A AR SN A
M i, ARFREE BN, FER 37 )@ i ik
BT, KRR RS . A PUIEECEILIE 5 AR Br £
AR A W oy Er i B kA T B AR ZE AR ]
AR , ARWFSE AR PR IR A LR
5 AMEP AR PR 3 E PR A R AR —2L
X AT B K O AR PR - 58 ) 32 MR PR AL N AR 2 05 20 1Y
SEM , FEOUR bR SRR ) s BN ) TR
Prt-4, m B REL T ah Pzt B
i RO T R E O - R A R X 45 4
B A e R R B R e AR R S W B

AYIEMEERTR , FEUR PR £ 3EA HLAALS [ LA
R AR T ARAR bR 458, 1T VR W) $5 e 2 fk IR AR
FHRR PR T HEFR 73 A AL, AT AR B - S R e 1
R AT AEAR R - 48, 1 175 e 45 R A ML LA o
ERYEC . AEAHEFE T, 4 Tl AT Ak S5O Bk 1 S8 1%
PER G mI S TARRR AR A &, b HIEm A
FrEll OM AbFR K, X 5aEEE AT A R
— 3, U] - R i AU T A AU A
5, 30% A HLAEAL AT FI T - SRR e 1 L & i
BN e e S T E N W SR E A k2B 8
IR AR 1, R0t A 138 e il i AR PR P i)
VB R SR - S g P R AR 5 [RIBSS, BT ol - 44
A LI R FE Ak i R 2 R e - R B TR PR A
AP ERmERA S, AR AHR, 5
CK F1 CF ZbHAHHE , RF £ OM AbBRAR b + 32 B2 i A
S A B RGBT IR AR AN A
BEMS AR ASATEGER 3), RUIFFH
30% A ALAE AL BRI N Y + eI g Pk A oy R EAE
FES R FE AR R A A L, X5 pese gl
MBI 245 R — 30 X AT RE S Y T IR AR AR A s T
FRINAS AL I B Ak R B 7 R A3 R R R
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