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in cropland

WANG Chuanjie', WANG Qigi', XU Hu', GAO Hongjun *>, ZHU Ping’, XU Minggang', ZHANG Wenju' "
1 Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China

2 The Center of Agriculture Environment and Resources, Jilin Academy of Agricultural Sciences, Changchun 130033, China

Abstract; Investigating the impact of exogenous input of nutrients on the stoichiometric ratio of carbon (C) , nitrogen (N),
and phosphorus (P) in arable soil is of significance for better understanding of the cycling and interaction of C and N in
agroecosystems. Based on a 26-years fertilization experiment in a cropland, we analyzed content and stoichiometric ratio of

C, N, and P in bulk soil, soil organic matter, and microbial biomass under various fertilization treatments. The regulation
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coefficient, H was calculated according to the model y = ¢ x"”

, where y is consumer stoichiometry, x is resource
stoichiometry, ¢ is a constant and H is regulation coefficient. Results showed that, compared with fallow ( CK,), soil
microbial biomass nitrogen under the manure treatments ( MNPK and 1.5 MNPK) with cropping, significantly decreased,
but soil microbial biomass phosphorus was significantly increased (P < 0.05). Long-term application of chemical fertilizers
significantly decreased organic P. The C :N ratio in bulk soil, soil organic matter, and soil microbial biomass under
treatments with organic amendments ( maize straw and livestock manure) was significantly lower than that of the chemical
fertilization treatments (N, NP, PK, and NPK). Compared with CK, treatment, application of P ( chemical P fertilizer or
organic amendments) significantly reduced C :P ratio in bulk soil and soil microbial biomass, but no fertilization ( CK) and
unbalanced fertilization treatments (N, NP, and PK) significantly decreased C :P ratio of soil organic matter. The N : P
ratio under CK treatment was the highest of all treatments. Moreover, N :P ratio of soil organic matter under CK treatment
was higher than that of the CK and the chemical fertilization treatments, indicating the N depletion in soil organic matter
under CK and chemical fertilization treatments. The homeostatic regulation coefficient H of C:N, C:P, N :P was 0.24,
0.75, 0.64, respectively, indicating no stoichiometric homeostatic characteristic. There were significant positive correlations
of C:N, C:P, and N :P ratios between bulk soil and soil microbial biomass. However, there was no significant relationship
of C:N,C:P,and N :P ratios between soil organic matter and soil microbial biomass. Our results indicated that change in
soil carbon, nitrogen, and phosphorus can directly affect the stoichiometric ratio in soil microbial biomass. The
stoichiometric ratio of soil organic matter might be influenced by cropping and nutrients management practices, other than

the stoichiometric ratio in soil microbial biomass.

Key Words: stoichiometry; long-term fertilization ; black soil; soil organic matter; microbial biomass; homeostasis

ERMAAESRG T, F3EA P (154 HLEK, Soil Organic Carbon, SOC; £ HL%A(, Soil Organic Nitrogen,
SON; A HL#E, Soil Organic Phosphorus, SOP ) FEIRANUIE: A= Py M BR AL 220G IR Fe FE AR 1 3 7, o Je A o 4= A
JIREBARAR Y o T IR Y A HUTR FR G I AL IR h 3, 2 5 A HLIT S i R B Y
LA B R 35 4 S A A DG R IR 390 P R B P 5 A P TG ) T LR A ERAE AL R 5 i
Lo R Z R AF TR E L e AR EAE I C &R, R, ORI 2 i i 52 3 i T AR S A At i 2 0 7 VR 5
FVPAG IR B BEAE 138 A DL R Y b TR PR B A AR OC &R

SRR T AE S RG R E P Z ML AT R (F22 C N P) PATSEX A AL AR
Rk RRSERR R B TC 2 E I A LR B I A A DG R I — R R A T T B, KRB
B TR SRRV P 8 C N <P H22h 186131 $]287.17.1 Z [0, Tian %' & HIKE £ C N
P LIEZ N 60:5:1, AHLLIERIZ (0—10 em) C:N <P H 134:9:1, VRIRED R M E AR H LI C N LHLTE
7—13 ZIl, SEEEIT , AT C NP ILAIXRRE , S EROFI(EAE 10000: 833:200 724711, {1 2 B
FE SR TGRS A A HUATEBRICE FR Y B0 2 B B T R i [l SRR HE 738 FR e A SRR
PR, SR ZRU I 0 Bl 40 4 A e ik SR P 0 22 TR 7 7E B8 ( P<0.05 ) IEAHOGSC R O™ R TRI AR 9% 3 BA 42 Bk
JLFE N E Y ARG C NP EEAR B 60:7:110 8 42:6:17) | Li ZERF5E 26 BT 1 R 7 Ak B 3 0 A 9
W C:C: PR T70.2:6:100

WSS SR AE W IR A B FR IR T (4R B ) REFH A B b e RAURUEE M ae Y B AES
PEET R AR T ) o Xu S50 % Rk R A W 2k i R B EAT B A i R B, 5 R R
M HARES RGO, R IERUEY R Y B NS . RIS RGO AR AT T3R50
AR 225, 235%F I E W WS [l R B8 (10 3 B A 4 B i - 98 ARl 2 0 T 0 5 ) B e, et A L
B SRS (N R P) FE -3 AP Gl W 2k 22 TR IR R A 25 7 A N 2 (9 S i), B T 52 ) 13 A A R
GEEEH S IIRE ™ o O TIRA TR0 AT A 33 0 B Ak A T i SRR AR 1 R i), AR F S8 AR FE AR
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P 5 (ot I 3 , S M I S it M % 1 388 A LIS Bl 2 W 2 W i i SR 5 R e i B A it i
LU, 4878 HEOCHE A P FE SR 2R, DA% TH 35 0 42 R 8 R 8 A1) FH B (R dls

1 #MRERFE

1.1 FEHbAEAL

AT A R RIS M, T 75 MR AROE B2 B %) R - T A i b (124°48733.9” B, 43°30°
23" N), %I o AL iR A PR X WA 220 m, ARF 3SR 4—5 °C, JeRE I 125—140 d, A 30 R 2600—
3000 °C , 4[4 7K & 450—600 mm , 4F7€ & & 1200—1600 mm , 4F H BB %L 2500—2700 h, 56y b 2 58+
A BE TR 2R U 20 85 R TURR )

AR M EAC IR IR IR T 1990 4F , 1 4A Bk 2 LA TE 5 . A HLIT 22.8 o/kg, 4 1.40 g/kg, &85 (P,0,)
1.39 g/kg, 281 (K,0)22.1 g/kg, Blif# A 114 mg/kg, BRHE(P,05)27 mg/kg, HALH (K,0) 190 mg/kg, pH {H
7.6, —F—RTAGENE, B, ABFFIEELLT 9 B, (1) #B5E (AHHE IR, CK,) ; (2) ANt A
(CK);(3)Z(N);(4) BABE(NP) 5 (5) BEH (PK) 5 (6) EBEH (NPK) ; (7) 1R A BEH K= A VUL, 53
(6) A FNEAL (MNPK) 5 (8) 1.5 fAL (7)) M IE & (1.5MNPK) 5 (9) ki A+ A5 AT I8 H (SNPK) /B IX
AL 400 m®, FELE 1,

*£1 FEALVEMHEIEE/ (kg/hm?)

Table 1 Amount of applied fertilizer of various fertilization treatments

N Nitrogen fertilizer

PGP WEIE P, 05 I K, 0

Treatment R AL Phosphate fertilizer Potassium fertilizer
Chemical nitrogen fertilizer ~ Organic nitrogen fertilizer

CK, 0 87 gt R AP ARR AT Y/ R SRS

CK 0 0 0 0

N 165 0 0 0

NP 165 0 82.5 0

PK 0 0 82.5 0

NPK 165 0 82.5 82.5

SNPK 112 53 82.5 82.5

MNPK 50 115 82.5 825

1.5MNPK 75 172.5 123.7 123.7

CK,: #&5% , fallow; CK; ANjifi i, no fertilization; N4k 2%, chemical nitrogen fertilizer; NP 16 2% % i, chemical nitrogen and phosphorus
fertilizer; PK; {L2#W#0 I, chemical phosphorus and potassium fertilizer; NPK ; 1b2% & ## I, chemical nitrogen, phosphorus and potassium fertilizer;
SNPK : LB LGRS FF, chemical fertilizer and maize straw; MNPK . fLAEECHEAT AL , chemical fertilizer and livestock manure; 1.5MNPK: 1.5 f5 kAL
BijitiA HLAE | 1.5 times as amount as MNPK

1.2 EHERERCRES ST

T 2016 4F T KWK , RAEEFTEAEHE 0—20 om [ - HERES, , B ALB/NX FH R85 AT BURE , Z IR &
YIS JEE R — AR R A R i — 0 KT S RS 5 0.25 mm F10.15 mm i, 4351 F L3R4 ML
B B 5 LRI |, O — 04 B HAE T 4 CUKAE R R AE T 30 W A W s b R A DU 2

A HLR (SOC ) R B e — H 8% TR AL 25 i TR DU 5 20 (TN SRR B i T B — 9L I TR I
W (TP) R E S —a et b @kl 2 . +3A HLA (SON) A HL#E (SOP) [yl %2 ; 52 0.15 mm
G T A LIZK A2 1 5:1(0.1 mol/L HCL) #FATRRVE ( LBRTEHLA) o HITATEIR 2 4% (HYQ—3110) 57+ 1R
A) TR BE VR SR (KQ3200DA %) A 2% 10 min, 85 250> 5 min (8000 r/min) , B 6—7 WK, e J& 1]
ZEABK (K A HE 5:1) B0 (8000 1/min) 2—3 UK, BEF B0 U5 A 14 BFEE L 0.15 mm 5, X ER VRS 1Y HFE
PEATRR RN SE , 5 kAL o R R A HRER FHKHE—0.2 N H, SO, 4R E U T A HLBm 2 >
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LHERE YA YRR (SMBC) U (SMBN) SR IS0 00 BB ZA— 2 4 ik ) SR ZN R 1 LB e 7%
FEIRUE T, A 40 mL 0.5 mol/L K,SO, &M (/KL 4:1) ,¥%3% 30 min J5 oL 38, WHIERH Multi N :C 3100
SIATASCIN o RS RIS P T g K i BE 2R R B AR S A W A R R
RIS B - S R T E ) e i e RUE, SRR E )R W i i (SMBP ) SR S5 FE 75 0.5 mol/L K NaHCO,
FE 1: 20 F7K HCERBCI 52 TCALE , 1 LA TR s A5 4 400 4= 0 i T SO 1) s A i 2
1.3 Bdageit 5o

3 AP SR YA i R A AL 2 T T LR DT R i AT IR

PR EFE B0 Regulation coefficient ) K FH Sterner %5 4 5 A PN RRMER Y v = e " $18, Hirp |y fRFEE
YA oo R B (R, « AASRE IR A TR IR BB TUAE, o A RE, HAURNRRIERS S, & H =1,
%ﬁi%ﬁg%éfﬁﬁ{%iﬁﬁ: E %’ﬂﬁ%ﬁ?gﬂbjﬁ%% H@%%ﬂﬁ%ﬁ ,‘ﬁ:’éﬁ@5$iﬁ§5’f‘t , El]“ You are what you eat” *ﬁﬂ
(Bl y =x,c=1) ;45 H<1, REVED MR BA (R A BT RADSARRT R E B P HIRE T, BEPRIR AL (L 52 5T
ﬁ[ﬁ[ﬁ@”ﬂyﬁfﬂé s Eﬂ “Constant Proportional” *ﬁﬂ ;% H>1, %‘%%’EE%&FE@%%‘Z,B\: Q %4&%%%§ﬂﬁi*HX¢%fﬁﬁgT§
i BE 7, [ 52 PREE 5200 5 H ORI Fh 2 i BB 0 i, 24 H JEg5 KIn , R4 MK A ST R A MAZ
PRE RS2, BT 46 X6 N AR M, BT Strict Homeostasis” #AI( Bl y = ¢,¢ > 0) (3, 27-28]

K JH SPSS Statistics 19.0 FE47 504 43 H7 F1 SigmaPlot 10.0 %k {4 ¥ 47 24 &, A [A] Jiti JE &b B ] One-Way
ANOVA J5 k#4725 5 MR 3 (P<0.05)  AHOCA MR Person AHJGH

2 ERES

2.1 KRRt AR Ak 3 e TR A s SO 1 s RN A A R AR

26 FALREBCAEA HLAE AL EE ( MNPK A1 1.5MNPK) 364 HLAK & 2 8.3 = T (CK, ) AL (CK) % H:
kb FE(P<0.05, F[A)) . &AL FEA HLER & (20.89 g/kg) 3% = T A5 A1k H (SNPK) AL AEALFE (N NP,
PK F1 NPK) , KEIWEY R S5 W] 7 A AL BTEAE, T CK A FEA HLER & 2 5 1, o 14.00 g/kg (& 1a) .
ANl A AL P A 4 15 A LK 7 i S BRI L AL (B SNPK 2R F i TA LA R AN, 2 A & 2 05 5
F CK AL BE (0 5 (R FHE A B (& 1b) . B FRERAS S RAER, e & A M A £
HERITTG I, B A S A AL HE AL BE (NP PK Fl NPK) FI1 SNPK 4b 3 4 & 5 JC 18 35 22 5+ (0.87—0.97 g/
ke) . PEFEAITCHEACALEE (CK A N) 28 & ik, FLALH A 0 B 3% 25 5% (0.56—0.64 g/kg) (K 1¢) , fLAERC
it A DAL B A+ A AL i 3 e T A B PR TR B A AL 5 i (0.22 g/kg) W = TALAL AL B, R W]
RO AR AE B i b 72, VER AR AR T A DL I AE . CK N PK NPK F1 SNPK &b 384 HL#E & 2 0 Ik 2% 22
5(0.17—0.19 g/ke) (K 1d) ,,

LA Y AR YT KIS ECitE ML (RS A SOE HUAE ) R4 S AL 31+ e ik W A W e L &
1 (428.28—620.26 mg/kg F1 68.08—93.80 mg/kg) i3 = THAMFMEAEW AL IR, ARXT THE AL B A f 2k
YA A S i (93.80 mg/ke) , A HLICHLEL G & 2 B AL T A AW B A & &, HAR R (R FFa Hl
JE) it FH 2 ( MNPK HT 1.5SMNPK) [] 22 55 4 5 2B RV AZ 22 A WL S A KPR D FhAEATS B 3 B AR T 1
YR R (K 2a, 2b) , ABARRED A ALAC AL BE 4 HEfE 9 A i i & 1 0 TR R A At Ak
B TTPE AL B A ) Y i (29.69 mg/kg) T CK KR & SNPK Ab3E, fLIE#EH A (NP PK
F1 NPK) Fl SNPK AbHRfLA: 928 Wy et o & 1t 0 38 = T OB IR A B9 2R (] 2¢)
2.2 KHWIRIFEIEAE AL B S e A 3 A HLBR G DA Y s R A 2= T FLRRAE

KINAERE BCt A ALY R R 145 C N L 5485 A IE b #1340 1 2 22 5 (10.56—10.89) , H: i 3 {I%
FALAEALEE (N NP PK il NPK) (11.42—12.39) , HALAEAL BRI TG 8 3% 22 55 (8] 3a) . TRAEBCHEA Pl BE
AHLE C:N S5 EFEA B W% 22 57 (10.72—11.27) 1B 8 A% T At AE FnAL BB AL HH (11.40—12.41) (I
3b) . ¥EFE A AL AL B A FLAE AL BE ( MNPK) A YA i CoN o 2822 57 (6.29—6.84) ,{HAk
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Fig.1 The content of soil organic carbon (a), total nitrogen (b), total phosphorus (c) and organic phosphorus (d) after 26 years of
various fertilization treatments

CK, BT fallow; CK: AJiEAE, no fertilization; N fk2% %M, chemical nitrogen fertilizer; NP fk 2% % W5 I, chemical nitrogen and phosphorus

fertilizer; PK.fb2# 8 # I!, chemical phosphorus and potassium fertilizer; NPK. ft 2% &% #f I, chemical nitrogen, phosphorus and potassium
fertilizer; SNPK : fLIEBLitif5 #F, chemical fertilizer and maize straw; MNPK : fLIEERJiti 4G HLIE , chemical fertilizer and livestock manure; 1.SMNPK :
1.5 f5 AL B LA HLAE 1.5 times as amount as MNPK. AS[R] 7R F 7R A Rl AL BB TE 5% /K -2 573 53 (P<0.05)

HE it (N NP PK A1 NPK) B 4 i €N L B 5 4 5 31 10.30—13.56,, 73 41, N R 90k At FH
(SNPK ,MNPK F1 1.5SMNPK) [E A= E P C:N 22 R 2 (K 3c) .

KIAAREREAE S5 T 1358 C P LBl A B A & AR I RRAIR, #E AL B3 C P H(32.95) B 3 s T
MALEE B A A S AR AL BT SNPK AR PEA] +39E C P TG B35 25 5% (17.09—18.26) , H.1B (KT Jo ik
NES AR AL BR 2 2 e TR NE RO A HLAC AL B (18] 3d) o AHXS THE S AL B AT LI C =P H(94.05) ,NPK |
SNPK il MNPK A BEXHA LT C :P HJC B #5005 CK kit L AEALBE (N NP FI PK) SECAPLE C:P [k
AL (78.53—84.29) . T A HLIE AL (1.5MNPK) ti T 0 & ny s i, S BCE P C P 1L B 38T
AT (K 3e) . M THETEEN CK ALY HIERUE Y AE Y& C 2P H(20.89 5% 21.59) , B SNPK AZb#E4k, fk
HE Bt Ak 350 R e A ATLAE A 3850 8 S AR T e A E i P L, AR R A B U] i 2 R o T A R
Prit C:P Lk, 340, NP Fil NPK 2L B E AW E i C P e M2 7 B W E LT PK B (1A 3f)

KIAR RN 2504 T L1 N P R ARGUARE], SB35 NP R B L, #5815 NP [k
(3.06) B &= T HABAFE, FAEA RS K LABAL B (NP Fl NPK) Fil SNPK AbBH[E] + 3% N :P L E R &£ F
(1.51—1.64) , H @ L F OB ICH A BB, 82w TR BLE A PR AL BE (8] 3g) . 8T Ab 2+ 3 B
N :P H(8.38) FIFGFFid HALEE (8.41) A4 , {H .2 & F CK FLAEALBE (& 3h) , AT i ab B9 £ 585
YA NP L (3.16) , TOBEIES A R B S MO A Y e W NP e {HAR AR BRI MNPK 4b
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Fig.2 The content of carbon(a), nitrogen(b) and phosphorus(c) in microbial biomass after 26 years of various fertilization conditions
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H 358 0.24.0.75 1 0.64 , #1/NF 1, HONEA NEERRIE , 455 “ Constant Proportional " 157 | % 1 1
EFR AR WUE YA e e R A i L 20 Lo AR 4, 2 3 C:N L C P R N <P L3S I —A~
PR, A A W CoNLC 2P RN C:P A 0S84 00 311 ,1.05 AT 1.51 4~ 847
2.4 KWIHEAC)S 5 AP RUED A Wi ik A b LG R
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ez a2 B IEA R, T3 C:N AL C:N 2 B EF FAHKRKER (B C:P C:P LR ML C
P \C:P IWZ I TC A Gk, Sk W A ) s i Rl 55 A AL 0T ok R A o L =2 ) T Wl 38 A Gk
(#£3),

3 it

ABFEEER RS KR IEALBE 1 C N e 35 THE S ML IE Bt A ML AR B, TR D it FH AR E 4
AR I T AR SRR RS ELICAMEA HLECKN ST (A5 4 C N e ThE (18] 3a) . A HLYY
FHYBA g L3R TR HLVETE | a2 T HEEY X R R TR R T IR BRI
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Fig.4 The homeostatic regulation coefficient of microbial biomass after 26 years of various fertilization treatments

* F/RTE P<0.05 K EREAMZ, * « FIRTE P<0.01 KF L REMFR, STARNFTFRBOER , BAARLIMKRER  H AR N

F2 KETEBELE 26 FELE AR BEVEYEREHIENHEXXE
Table 2 The linear relationship among carbon, nitrogen, phosphorus in bulk soil, soil organic matter, and microbial biomass after 26

years of various fertilization conditions

ey Y Y

i o W fec v op ERIR EBEE b
FH LAk SOC 1.000  0.993**  0.912**  1.000**  0.991**  0.967*  0.780"*  0.666" 0.819
4% TN 1.000 0.893**  0.996**  0.999**  0.950**  0.819**  0.727°* 0.825**
LW TP 1.000 0.904"*  0.900**  0.901**  0.570 0.454 0.812**
ALK SOC 1.000 0.991°*  0.967**  0.780**  0.666" 0.819*
FHLA SON 1.000 0.945**  0.823**  0.732" 0.834**
LB sop 1.000 0.636* 0.525 0.670 "
A Y A Wy ik B SMBC 1.000 0.972**  0.774""
TPy i SMBN 1.000 0.676 "
A= A Wy % SMBP 1.000

SOC : - HEHHLBK, soil organic carbon; TN(N) : +3E 4%, total nitrogen; TP (P) ; 13 4%, total phosphorus; SON: 134 HLA, soil organic
nitrogen; SOP : =HEATHLHE, soil organic phosphorus; SMBC : 462k ) 4= W E: 5 , soil microbial biomass carbon; SMBN; +HEfl AL 924 4 i &L, soil
microbial biomass nitrogen; SMBP ; 332k ¥ /E ¥+ | soil microbial biomass phosphorus. # F/RTE P<0.05 /K [ FHHE , = = LRTE P<0.01
VS AINTE S iPS

R T R LAY C N EEPY it P AR AR A AR AE it A5 LA Al X 82 A Wi € o N L s AS TR R BE A
R HASFT A W5 0 AR D i A ALAE AL 3 ( MNPK F1 1.SMNPK) [Bl34E 9B W& CoN e & 22 5%,
FHH HHUE IR IREE A A A ALk ) 1 S5 Rt FH % A W BB S5 A A R (18] 3e) . AP R,
FEE Y = 1 b VR N B (C N FRZoh 10)  ZEMR IR 3R P A ER (C N ERZoh 4) 5 2540
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I RBFTEL IR PO RIMEAE A T LAY AR Y C N 22 S U] T 3R 53 (0 A XA P VR 4G
Fag 3 FIC 52 e 2 0F 1 e AT BILARR B4 Jo e B L o] 7 A T B
3 KW 26 £ E I AR LN N BRABL ST BILOMRXX R

Table 3 The stoichiometric relationship among carbon, nitrogen, phosphorus in soil, soil organic matter and microbial biomass after 26 years

of various fertilization conditions

AP B AR MR BeEEY WA

L LRI CRRIC LRERIE gy mamie wR BRI WBORC ORI
SOC: SON  SOC: SOP  SON: SOP SMBC: SMBNSMBC: SMBP ~ SMBN : SMBP
THEBALC: N 1.000 -0.064 -0.211 0.815** -0.477 -0.699 * 0.737* -0.028 -0.389
LIEBHEIL C: P 1.000 0.988**  0.148 0.006 -0.064 -0.150 0.650 * 0.644 *
TIHERBELN: P 1.000 0.028 0.090 0.048 -0.265 0.621 0.679 "
AU SOC : SON 1.000 -0.414 -0.723* 0.522 -0.112 -0.327
AHLBRRRE H SOC : SOP 1.000 0.928**  -0.361 -0.331 -0.084
FHLT AW H SON = Sop 1.000 -0.496 -0.205 0.073
1 s
Zﬁfﬂ%ﬂﬁﬁﬁmt 1.000 -0.082 -0.515
;ﬁffj tﬂfﬁz"%tt 1.000 0.858 "
WEWA YA 1000
SMBN : SMBP

48 C:P R C:N HAR PR, HLREE B A B REAK, TR AE T, — 5 i, B oo R AN E 2R
TR, AS 5 KNG B RRRTE , BB A28 58 R A AR B IR A S5 M 443 5 53— 1, Wi BRI SR MK, 7
1 2 ) ok R, 0t A A s A 39 i G 3R A R B (BT 3d) YA it A A i P Ak P -
HEATHLURA C:P M B R TN BE 3280 A it I R0 it £ I Ak B 3 b ARV s T 347 AL Y
THFE, HHEA PR & 2 W E TR H (B 1a) , FEE A LY RHEA A3, 1386 PLek R W e
i, HALNE O = A VB FEA LT C P Lo W K TR A # b2/l A AN 10 N BC it A AL AE A PR A=
AP C P B TR G AL B R R D O B e 2 B U A R R A AR AR KRR 4R
AR R T B S BT R AR RNA 9809, B UE YRR C P R A b,
NP il NPK ZbBEG A9 ARG C P LB R T PK AR — i, M R0 L O ws SR, A/ E A i
A W P B AR T A KRR R ) S B W [ TR A R R ARG, S — i, SRR
Yy i S A A HLBR B AR OE T TR b b SRR A0 A K R B RO AR b 5 i 4 S0 1 i 1
A HUBR PE R g Y KT AU R B B S MR e R SRR A i S A AT DR
%, FBOT AU PR F s b MBI

H 38 NP HCERIR HHETR A AHDG SRR B T AR SR 35 43 B i AL A R H R AR IR [l A 4
PFF 435 N 2P HUBEE B A SR A IE N FAR , 3 Bt IE - 3 rh A R AT B = iR fR e Ak 2 b
AHLAEN  BEANURA NP B E R TERAT, 5D RAHLARK A (SNPK) , AHLFE NP HK
S ENEALIEAR Y, i A AL AU A (MNPK) 8RS AL N P L, B2, T e A AL AL
( L.SMNPK) A AL i RE, SECHA YU N P B KT TR, 1k 2= i AT Ak 2 A0 40 AL Bic it A
HUE AL FR G A 02k W N P e B B TR S A B (1 30) |, IR il B A NI U BHA R E 2 e Rt
THCESI A KR RIS FALER A A i N P L B 3 TR T AL B D DA RS AT 38 AL B B 6
SRR TR (B 2¢) .

A ASA AR RS B T A Akt BRI A Ak A A BRI A L S I, B 55 5 R 1 A 2 SR R E O A
S KIMEAR S IR M A W C N LC P NP RN AR MRS BN T 1 A SRR RIS N B
PREFH A B b2 n R A BUERTARE IR T . X TR RGEAE S 280m A LI 525 (N FP) fA7E 2%
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SHEY AP C:N C:P NP W BEF EAMHCOCR , —@E R b It B] 308 HLak 1Y [ e T -3 57
SRR L 53— 5T, T A R R ) S S R AR AL 1 BRI R IR A AT
TE—E AT HIEE S A SR AR i e U S LB TP B U AL 2 T i L 2 IR TE f 3 AR DG | L S A
A REE A HLBUR S AR TE R E WV E TR 00T RGN —Z2RIR S A WL &Y, SR AR TE B R N
Xt A LT S R SR A OUE X — S RIS 5 5 5 RAMASRER . B, K
ZHFZ T 95% L)L IR FE N ANLAY B3 C N 5 ML C:N 2 BEEHAXCR, B+t
B C:P N:P A S5 APLE C:P NP IWZ AT B E LA R . H TAEY A Py & 0 [l 1k i
WSOR T, T st 7R AR FH el o) S R e S 8 2 U Rt FLR SR I S8 CoP I N 2P

AR SRR R
4 it

ARG IR R AR AW 58 B35 R 1 3 A HLBCRI R B A e i R T L
5 HRIE R G, K BT AC A 2 5 PR T e E A A S & R TR R R A R H
KIBEACIE th T 1 e UTHAE , A DU P o 1T 3 C N IR AR C N L R R T £
e AU A AR NP L, AR T el My A e S ) AR AR B AR T 1, LSRR A B T
R UUE 2 H AR S B Y AE YR B AW i LR RO (H A HLUR R e R L R] R S 220 2 B
VERI AR 73 g AN SO AE PR 9 52 ), A AL (RS AR AIA BILAE ) 9 E & it P X 1 4y A BILB P i
WA A F AR
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