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Abstract: This study established 4treatments, straw degradation microbial agent (MC), organic fertilizer (OF), MC+OF, and control
check (CK), and conducted a 120 days straw returning experiment to analyze the impact of different treatments on straw
decomposition rate, soil nutrients, and soil microecology. The results demonstrated that the MC+OF treatment significantly improved
the straw returning rate, especially enhanced the lignin degradation of stubborn components in the straw. After 120 days, the MC+OF
group showed significantly higher rates of hemicellulose, cellulose, lignin degradation, and strawweight loss compared with other
treatments, with increases ranging from 2.87% to 11.78%, 3.20% to 10.59%, 6.00% to 32.97%, and 9.49% to 26.77% respectively
(P<0.05). The total amount of humus reached 70.39g/kg, a 24.87% increase compared with the CK; additionally, soil organic carbon
and dissolved organic carbon increased by 33.39% and 62.00%, respectively, from their initial levels, while soil total nutrients
(nitrogen, phosphorus, potassium) increased relatively by 134.21mg/kg. The combination of microbial and organic fertilizers also
enhanced the activity of invertase, urease, and neutral phosphatase in the soil. Moreover, microorganisms such as Aspergillus in the
MC treatment became dominant genera during the straw returning process, induced a significant enrichment of indigenous
microorganisms with lignocellulose degradation functions like Alcaligenes, Ensifer, and Brevundimonas. The combination of
microbial and organic fertilizers decreased the total amount of pathogenic saprophytic fungi in the soil and improved soil quality.
These results indicate the immense potential of MC+OF in accelerating the recycling and utilization of straw resources.

Key words: straw return; straw degradation microbial agent; organic fertilizer; soil nutrients; soil microecology

REAF AR AR I R v 32 B -, e —
Foft S B A B, H AT L RS AT AR R O 10
¢ RS FER O USSR RHL . TRHE RIS
PR JE AR, BLE H D, 3 AIERH E AAT SRR R A A
FI A 20T B A AT I O RAT b R b 25
SR RV G ) AR L SRR L B SR T fE
Ji BRTHH IS SR L S AR N A R R I T

24 AR 2021 GF b E AR SRR 6 RS A A A
FELE AT SR RS AT B8 AL A T vh o Lk 54.70%, 2
FS A R P 1 g 2 305 B A VARG

Igis HE: 2024-07-15

EEWE: HXK ARREEREE I H (51978576); P9 )14 5 256 & 350 H
(2023YFSY0011,2023ZHCGO0058); 1 [ 42 2 28 ] DU 1] 45 M2 2 ) A
T [ (SCYC202109,SCY C202409)

* SUTAER, #d%, zhpqiu@home.swjtu.edu.cn



2 34 ZEWIRSE: DRE RN AT HUIL SR ARG AT i 871

P FH PR AT o fp 2 482, R B I Pt R RS AT AE B =
SR, T B0 HUE L A IR S A A LG O S
N FEAE Y AR R A G R, ISR T A 2 A AT
FE 55 A - R L A ) £ S ),

i RS A 3 Al AR A R 22 b A B TR 4
RS LR RN A HURAE AN A L4k
SRR COLPL IR RS FF o Ay A5 3 1)
FERRAEA) o3 WA PR i 3k SR A 5 Ml R P ) 4
NSCHERA . MIBEERAL . BRSO 2t
— M N IR S R A R A A
Herh i B (K 20 RS g & A I R,
DR A, e 5 A 2 g x4 58 o J68 B 5 1) 2 Bl L AT o
LA I REAT AR 3 32 -3 b B T e T T L
Z RPN BERT LD D 2, DL R RS B pH L
C/N. k5 25 AR AR IR 3 g i),

T SEBLE ) D BE 2 B AN R 5 WA AT B
i K B () = R 2R TR B A EE R 2 S 1
Wie S B IR b 21 Y 25 TR AR R 3 Fif
Rl AT T2 B4 93 BT if 1) S e Bl A2 0 AN K gt S AL Bl AN
[, 10 24— T e 3 o L 7 a5 2 i .
DAL RS AT B AR AEAE 75 2240 11 IR 2 Rl B I
FLo3 WA I i T 4 3% 5 Ak i 28 (0 b ) 4 . BB A0 A
AR R b 7 A KR My R 55 BT A = M
AL 7 0 0 S A 0 B A A A 2 S A o, 5% i
TR, T SR FT A= AR A8 L B A
R 71, 0 oL 88 e ) B Bl A A A 1, I T A
FF i g, [0 I T s A o T AR 7 0 PR o A e A, BRI
X SRR REVE D) (AR L DR, A Rk
PEARETE R R ELAE FHAFAERS R R A RS, 3
FARFT SRR R A3 24 HE BRI i,

LB C/NGE R MRS AT B 0 T EA R

BT RFT C/N AE#E 5(65~85:1), Fi—ib H1 5 S 8+
B C/N A, 0 Bk A 4 18] LR A A= 4 5 R Tl 1
R e 4O [ IR B — R A LA A A K
TR0 7 R AHVE G 77 25 R AN W Gk, DRk RS 30 T
W B A AN e 2R Y T ST 3 RS T A e
TEWLREUIE v] 2 25 (2 0k RS FF 20 At B2 v 1 3 S0 ] )
FH 9 e Rt B A A 1y B A TE L ARUIE A
A TS 2300 i, ¥ DA 5 A2 R AT 43 i 5 L 0 K B ) 7
SR H SR s e 4] - 398 v A SR T 4 3% B i il
s e AR E M A U R R A KR

RGP 0. B0 555 2o, 2 B ICHUIE
SR ELIE 2805 R A 0 R A L ES e i P
HA B LIS by 3w IR E s, B T
AR5 2R A5 ] B 73 R AR A = B 3 A FE 43
FARR A A2 e,

gi LRl M D e A R & A HUIE R A 2
Sl E S PE S PERERGAT B AR B R S S A3,
B H AT O¢ T PRI B[R] e RE ARG FT 04 P I R v 1 3 2
AR AR AN A=) 22 35 b ) AR A 1R 52 i AT e 2 SR N F
FU N AW FEAERE AT PO R P R AR B R AT e
AR PR ke A 20 R ) O I T AT L, 90 AT 7 5 s ) o A
ARG GRS A MR S5 4 Je D REA - 28
JR AR5 M AT 5 S ARORE DA e JERS AT B U 2 1 L B
AR IFE T G AU A S B A 25 P4 055 1T R 48 4 Je 45 32
U HILE % L S

1 MR57A%

1.1 LR

SCH T 2024 4 3~5 HAEDY)I A AR T T T
BEZ AT (104°20'8.43"E, 30°47'21.63"N, 4k 726m) T
Ji& S50 R P9 PR A 19.2°C BT A 107.2mm.
PO g s )R pH (. R (EC).
iR E(AN) A (AP). B (AK) A BT
(TOM). 3G P (SOC) FIE fi# I 45 HLE% (DOC)
510 6,331 0.15mS/cm. 20.05mg/kg. 4.55mg/kg
57.34mg/kg. 3.70%- 12.76g/kg Fl 0.77g/kg. 134
RIREEE(UR) B B (SUC) A V1 R 1 (NP) 4331
3 0.24,1.99 F1 0.26mg/(g-d).

TR AT PR VT 0] o A SEZ B0 S BT T HE A L JBS 429
I AR FH 4G )2 GRS AL S, S R AR 2T 4 3R A
TR MR LTS A e 1 2 T 6 e A A 1l G R AR T 21
Y 22 WA PR AT 100 5 228 kT 7 R B 2T A 3% g A0S
TG T ) B AP AR AT LT A T 1) i a6 ik T 2T e %
B RT3 1 11 B At i A BB .48 16S TRNA JE IR 5 e R
JRAYUE Z BRI Aspergillus fumigatus QX1+
Aspergillus versicolor QX7+ Trichoderma harzianum
QX4 . Phanerochaete chrysosporium QMS .
Auricularia reticulata QM3, f5 ML i ¥ 1k B 10 +5
hansenii QLI
guilliermondii QZ16+ Bacillus subtilis QL4 Bacillus
cereus QL3+ Aneurinibacillus QL5M AR5 A 5t

Debaryomyces Meyerozyma



872 dH

KoM R %

45 %%

2T 4 22 AR R 2 BT T SRR T R 41 4 25, R T
CRYEZ B I ISRIAT HLIR S /Ny T WU, AT WL e
A4 T S AT BRI /N 237 A WL, 3 = ) 1 A7
TR, 5 Wl AR A2 5 2 A 1T 791 e % BT K 5 (AR
TR AT B AR A W UAE Hh AR 5256 5 F) 39 28 RS AT &
IR IR
1.2 SER T

AWFFRIL R E T — R FF L B 41 (CK), F FT R4
fift B 7 ZL(MC), 5 HLIEAL(OF), F5 F1 4 A v 77 A1 AL
JEZL(MCHOF)4 /> Ak 23R Sk Ak 1 5 A8t B 771 2
FHENASFFTEM 2%, GHUIEHE S 5,000kg/hm’,
T AT 36 H A 6,000kg/hm! 058 A% FT R ~FAE 5~
10cm, A4 F 75 308236 T A 4 50m™.

UL I FE R RS RSO E5 0 AR Ak AR JTLEF
Ul 2 RO S TR AL AR BE R JE A VR AT A
FFd FHSEEG Y 100g A5 FF T 35cmx50em (1) 60 H
Je WA SN ] H 3R 2T 5~20em 4k, 3L
B 250 NJe e PR ISR Ak BT - 458 AL R
N R (RS0 K 25k REFT ELRERI IR IE H L&
AERIEAT R 1 120d IOASFFIE B SES6, 147 15d B
HURAE 3 ANJE A8 RS AT i, DA R e
AL 200g A ARG N 2 0 S
100g, — 4 FAR TR 10 H i A -T2 0 AL
Fabw, 7 — e FE T A b AT
1.3 fRbrlE
1.3.1  HALIEAR AT RHET 2 HH B (SEM)
(JSM 7800F Prime, H 4), I3 H & A 10k V, A3 FF i
Yy B AT T m e b RS R A LR 2 A VR T
e 2mg, 5 400mg T KBr #ff VR 4] HL
100mg IR E7E 29.4MPa T K] 1min, 14 BiiE
B, R R A L AR e 21 AR O % X (FTIR)
(NicoletiS50,USA)7E 4000~400cm " K3t [l py il
FEZAS FTIR D63

e £ Ui 25 AT Y 3K IS K M R Lt vk
D A o 25 7 i RRS A 2 T 2 R 22 5L VE I 8 S
BE J5R R FH B £ B IR A B B A R A AR pe ik
HERE R AE L B PR (RK LG 1:22.5)7E % Th Ja B
B AR (pHS-3C, H [ 7 SRk I = - 48 pH 12, H
HL 3 {(DDS-307 H [ 7 S RH) I i 38 EC 4.
BABUF(TOM) I 550°C 13 1 g4l s U7 435SR
H KoSO4 32 H232% S AR i i 5 250 52 DOC #11SOC

S aUSSRH] 0.5mol/L NaHCOs(pHS. S)4H, A #5 L
IRIE AP, TR IR B0 A R e R H K
YOG EEVENIE AN FI AK 8 23 55 ) 4y —
PR (0. 3,5— IS KM IR L (0,02 AT R
AN R E T 3% SUC. UR F1 NP
1.3.2 @Rl ENT OGRS FRIE BN R B BORE 3k
TP DIRETR S8 3 BT AF ] Power 4% DNA $2H)
X7 &5 (U.S.A. Mobio Laboratories Inc.),#% i #54F Ui
HIEE U ) DNA, XU DNA #4740 A
JE A AE ] 5141 (338F: 5'-ACTCCTACGGGAG
GCAGCAG-3',806R:5'-GGACTACHVGGGTWTCT
AAT-3)J B4 R 16S rRNA FEKf V3-V4 X385
H 51 TS1F:5-CTTGGTCATTTAGAGGAAGTA-
A-3', ITS2R:5-GCTGCGTTCTTCATCGATGC-3")
SHECE ITS rRNA ) ITS1 K474 #8800 e g prin
JH 3L Agilent 2100Bioanalyzer 43 M7 F BE K R,
BRI SCEAE 2 AR 2 BB PR A F )
Illumina MiSeq - & #4774 FH Fastp(v0.19.6)%}
JiR 4 reads MEAT TR U8, I A FLASH(v1.2.11)%%
B ) reads 422 38 i UPARSE(v11)EE(T 41 582K,
15 97% HIARBLEE o6 AF 1 52 )7 51 58 S e 43 2%
FLIG(OTU). 78 R K FE v, A H UCHIME(v4.2.40)
55 Gold HHfs e LU I 2Btk &4, 19 2 OTU 3R
J¥:%1.44 F| RDP Classifier(v11.5)y B4 OTU 484
75, IR H QIIME(v1.9.1)%} Gree—ngenes(v135)%L
Wi P 45, 38 USEARCH(v11)44 it A7 e 471 e 5[]
OTU, A B RFANFEA ) OTU £ E LG 1l3K.
1.4 B br

BE 411K H Microsoft Excel 2019,% /1] SPSS
22.0 BT ZE 740 HT,P<0.05 KT HA B TE 2
S50 5I4H F PICRUSE2 Al FUNGuild £ 7 i £
A Al A& 11 5 B E FR A 0. GraphPad Prism
9 AR T AT AL o B

2 ZFR5WE

2.0 I FE RS FT ) R AR L

211 FEFFE MR i 1(a) BRI 2
I, SRR AP SRR W] 2,18 90d i, &AL
YRS FE B IR R AR AR /N S MCHOF  41kE
1 d5e /N OSSR RS FF I R IR SRR EE 90d f= 1)
RSN T SEM 1 BL ] 1(b), AT Js afh A



24

ZEWIRSE: DRE RN AT HUIL SR ARG AT i

873

T 5 A R A R ) B b A T R R IR
i SR AL 2 (WS L) S 4 52 4520 56 1 90d JiF, 75 4k F
S AT AR T R A 2R 1D 2B A0 40 38 o 45 MO R
ot MC+OF RS RIS T « A5 2, 4 R
GERA AR, WSL FEAME R CK 4LRSFF AR AR
T 45 47 P2 P R T WSL 2B e i 8 W) MC 5
OF  Jp [) 30 k38 s s Jo M1 2 B — A AL R 2
RV AT R IS RS T A

AN [ A BB B RS FF A 28 AR i a1 1(c),
MR H 30d 1,103 1em ™' (27 4 8, C=0 ) C—O #iz
i), 898cm ' (Jo 5 T 2T 4k 30 )W AL g FARARG, 3 1 - £F

()FEFTF AP AL L
s

MC90

Y25 FILT 4 25 R B AR 2840~2918em ' Ab A7 7148 5 (1)
Ve, g 1 A 0 22 I FR SRR A8 38 C-H XS RRFIAN NS
FRIFHR SN 3B H 90d J5 MC+OF 2 (1416 B A
THABALEE.863 FI 760cm ' (F5HAH I C-H %),
1650cm (AT C=0) Ak (1 55, 2 W] 95 7 3K
) T B A, A S 2% 4B 4 4 A2 221.3300~3500em ™!
AR B O—H(RAG LT 4R . VeT4i=. 2t
Ry A R A 5 AP IR 30d IR A0 BE S A
W3 6 W 90d 5, M%2E] MC. OF fl MC+OF 411X
LG U P iR 5 9K 55, 3 BH R T 25 B = ) & 4 00 i
1M CK AT A7 AL KR AT LT 4 25 (1 B it 7 40 2.

OF90 MC-0OF90

S0

—

R

b l)

() AMGIE
S P g 3
: '\\ CK90
5 |oF30 | 5 N
= N \ = |OF90
8 IMC+OF y %) ~
S~ K MC+OF90
4000 3500 3000 2500 2000 1500 1000 500 4000 3500 3000 2500 2000 1500 1000 500
BeH(em") PeH(em™)
1 I FHRE R 25 A B AR 45 # A2 AE S A R IR SYI R 2041 1%
Fig.1 Changes in the straw structure during returning and infrared spectra from different periods
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Fig.2 Changes in the degradation rate of straw returning and humus content at the end of returning

WK 2(e)T7Rn, i H 120d i MCH+OF 41 5 Jit
SRR 70.39g/ke, B CK 411 24.87%,7% i MC
8¢ OF J& WIMR & B4 CK 411 53.39%~75.59%.3%
B MC B OF [¥I{sf B0 A AT B Ade 4 FH J 2 v T o —
FEFT I FH(P<0.05), 11 19 3 6 AR 2E T R AT B At R s
FE A R, B A S e 1R S B R o, S T RS AT e
IR KRR H.

2.2 R I AR

221 HIEFILERR 3 pH (H AR Ik A AT R4
FRRETBORI RS« BE5E 22 Pl SR Ik B A WL ™ A
RSN F . L AR pH (2 IR, E
FE /i 498 pH A S Bt b T I /N BRI 22 P AR (]
3(a)). ) T 60d, A5 F5 AT 2 81 gk, 3L rh R8s . Bk
26 52 Pl I 3 TR N 3, TR B IR BORE FF B AR
VR0 o A LA A R AR R T 20 i 7 2R TR /N O T

A LR PR AR G ) FH A 358 pH (B T v 1A 2 (.
JE IR K T I SR I T 1 A 1358 pH (e P!, &
M 120d B,CK. MC. OF fl MC+OF 4113 pH
B WAL EAE 6.64~6.78.11] MC+OF 41 pH {1 15 56 [%
G, HLAEJS 3 pH (AL T BARIRE W] MC+OF #25
T REFF 0 B AR/ 23 1A WLIER B AR 22 S 8 A
PR IR = A

Wi 3(b), 13 EC 2 5eH 05 N R %
JEU PRI H T RS 23 A e TS mT s 2 3k 8 - A LR,
T A LR 1 7= A AT 3 2 P FH & 732 e, 3 30
5 BEC AW Tt J5 Wt A= 0 6 287 R WL (1) e
PRI B b3k S 27 G A AT 145 EC 18 M B R
I 120d B, 2B AR W) 4G DTk 5 ,CK. MC.
OF #! MC+OF 4 EC A 4R AE 53 71 3 11 0.056,0.125,
0.098,0.182mS/cm.MC+OF 4 EC 4 i & & 2% = T H:



2 34 ZEWIRSE: DRE RN AT HUIL SR ARG AT i 875

fiy 4 41.(P<0.05),7 W] B HEEER FH Xof A T 23 At S M) JEG HL
REAT 22 M 6 B9 1 I .

TOM g T3R5 PR 1) F B 43, e ) L 3 1) A= =
JIFIATFRE R FH P 1 18] 3(c), % 4b B TOM 45 S A
FEL e o 120d 5, £ B AU PB4 5Tk, CK
MC. OF Fll MC+OF 41 TOM HAHILAHAE 555138

12.25%- 25.95%- 13.85%FKI1 23.42%. 5 fift IFEFT A&
13 TOM K HEZE4] 77, A MC Ji5 4% TOM &
I E M A, RS R TOM AT i 1358 (41 5%
AR E T, B LI B SR 2 A R T L7 0 IR B
W] K S R I e B U A A AR A AR A LA,
BBt SR A P et R v -t m s e e ] e .

8 —
(a) pHIE (b) ECHIZE4L (c) 1454 HLF—e— CK —=—MC
6.9 0.6} 7 —A—OF —%—MC+OF
6.8 _
6.7 £ &
@ 504t e
%6.6 é =
65 O o3
6.4 e CK —=—MC m0.2y
—e— CK —=—MC 4
6.3 —A— OF —v— MC+OF —A— OF —v— MC+OF
6.2 " L . . : 3 . , . . N
0 20 40 60 80 100 120 00020 40 60 80 100 120 0 20 40 60 80 100 120
fit 4] (d) it (d) i) (d)
— 6 -
35t (d) RHEH VLK —e— CK —=—MC () T IRIEMREA LBK (f) SOCHIDOCHI £kt % &
—4— OF —v— MC+OF 5 ° °
30 30
2 24 i
225 3 4n
3 Q
8 8 320
520 22 2
)
15 1 —e—CK —s—MC : =24‘686X+10.]5
0 o —&— OF —y— MC+OF ’ R™=0.811
0 20 40 60 80 100 120 0 20 40 60 80 100 120 = > 3 4 5

i JE] (d) iF[E] (d)

K3 ARG B SOC 5 DOC [ ml
Fig.3 Changes in soil physicochemical indicators and linear regression between SOC and DOC
I 5 DX I [ DRI 1 959% A7 X 1]

DOCH &

SOC M T -4 1A HLAR S 1, 7 03 1358
SR A EY A7 7 T A2 JCHE 2L DOC J2& 14 SOC 48
A B BURFR AR, A2 T AR P ] A OO
A HURIELOF  Bas 0 e U1 A G 2 v 1 -3
SOC il DOC %5 3(d)~& 3(e)), {H e IR RS F1
R MR R P PR 6E SOC Al DOC &5 B 52 55/ MC 41
I CK A AEik Hid FEH ) SOC Fl DOC 5 & & Wi 1
T LEHMC 2 7R SOC Al DOC &5 ik F1J WA i 7] 58 4
HIE B2 T CK ALIEHE s, 2 aHUEn
WA TTER,CK. MC. OF #1 MC+OF 41 SOC 414
B3 1380 6.87%- 25.84% . 24.04%#11 33.39%,DOC
VUG AE 47 0 BE N 38.79% « 56.94% . 49.88% Fll
62.00%.120d J&i MC+OF 41 TOM. SOC #1 DOC ff]
1B W 2 v TR AT A (R B A Rt

LIRS BRI MC 5 OF i 4 s 7 3
WL 43 &5 B, MCHOF 21 LA f K RS Rk [m 97
HMC R Ty 8 A ) s R A 1 B A, 14

T 13 DOC 55 .DOC [ hnay $ 7 - 35 ik %
SRS M, (2 0 25 o8 A U A IR 2B K T S A BB
I3 WA KR TR R T 1 4 25 e At I, AR T AR e A
B IR RS AR B i B S K
B IR R AR 0, A B T R B R DA SR R
AN T AU e A0 R B 1 JE5 5 2R ) o, S B
T (V) WA e A, 38 RS FERLAR R BRAG LA & OF IR
0 AT W B 22 R 2 iR R . DOC & soC
PEIEAROC(E 3(D)), 38 BARS FHIE H 732 i 3 AT LA
IR )T A= P mT PR e 2 23 B 7t

222 TEAHFESTELL SHEATHL
Feor T AR FHA I AR W s 4 MC+OF 41
AN. AP. AK ¥ AR (K 4(2)), 73 WBPIMG
i 193.64,57.17,105.93mg/kg(/& 4(b)). A H 120d
J5,MC+OF 241 AN. AP. AK &840 BB ME 8 n
39.64,28.86,65.71mg/kg, & # % 7% 4 (AN+AP+AK)
H & Ik 134.21mg/ke, B 3 A T LA 4 3 (18.79~



876 o 3

R 45 %

88.32mg/kg, P<0.05). IR 3T o BRI = 202
I RS T o 0B B0 PR R T8, DA B D 2 1 438 b U
AL R MC RN T RSFT 1 B AR R
TR, e A, - S A A v 1 )4 v B B g
SRR A 2. 5 X PHGE AR R R AT ST
CK 2 3 B PR T 7.98mg/kg, iX 1] fE At T
A FH G A B I J ARG AT S D R 4 I 7 - 43 LR,
TR .

223  LEERERE A LR o T e
A A S I B R R R e e R L 4 5
¥ B AR U 43 SUC. UR HI NP 7] 73
S SR AU IR IR, RE R K B4
R ARG R R 23 A e A

d B 5 Ay L3 RS 2y ST S R R
R Bl 60d I’ MC+OF 41 SUC &,k
10.78mg/(g-d), U {E £ H fib 41 %= (Bl 5(a)).120d
J&5,MC+OF 41 SUC %3 T H Ak FE 4 (P<0.05).
AR UR 5 ) FEATE IR I 75d 2 A7 ik B AE (]
5(b)),OF F1 MC+OF 2l UR WA A 46 7 il 318 i 3.47
A1 3.43 £%, M 2H UR JHEie B2 22 v T CK 418 MC
ZH(P<0.05).1 8 H % 75d iy CK. MC. OF 1 MC+OF
21 NP 23514 0.51,1.24,1.91 A1 2.02mg/(g-d)(H 5(c)).
234 120d iF,OF F1 MC+OF 41t T in 7 & HUIE,
BT A HUSEERUCHLSE, LI NP e T
CK 41F1 MC 41348 i FEH MC+OF 41 NP 3
IR T H Al AL F.

(b) 3 BRI AR

[ ek
[ Mc
I or
I MC+OF

A 1T ﬂ

Allhy J |

W‘u

(a) LA R EE
300 T 200
250 —=—MC £l
= ——OF & 150
0200 MC+OF g
E’) .
£150 = 100
=
Z 100 =
= 50
50 &
0 0
90 2
5 2 4
% =
g -
e £ 40
< =
30 =
Ay
<
0 0
B 90
=
2 E 60
&n il
E =
=30
= B
e
o 0
<
0 -30
0 20 40 60 80 100 120
i 1] (d)

=) S S S
roncwro NSroWVo oo rowronic
S~ N © —Fgorne N S — S —eAsr

Ao N o~ N

I5F (8] (d)

4 LA HORA G RS MR RIS 5
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