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ifi NPKS 5 NPKB 4bHEIC B #5207 . NPKM 25385 T b2, 5 NPK Zb#iAHEL, pH 25 T 0.9 N8y, AL
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Abstract: [ Objective ] Soil quality is a prerequisite for achieving sustainable crop production. However, due to its low pH and
acid buffering capacity, the red soil is prone to losing its quality, thus, necessitating continuous research in quality management
practices. Therefore, this study aimed to evaluate the quality enhancement potential of organic fertilizers of plant and animal
sources when applied to red soil. [ Method ] Based on a long-term positioning experiment in Yingtan, Jiangxi Province that
started in 2011, we analyzed the effects of equal carbon inputs of organic materials of plant sources such as straw (NPKS) and
biomass charcoal (NPKB) on top of chemical fertilizers (NPK) and hog manure of animal sources (NPKM) on soil quality and
productivity of red soil sloping cropland. The objective of this study was investigated by subjecting our samples and/or data to CT
tomography, metagenome sequencing, and random forests. [ Result ] The results showed that the dosing of the three organic
materials had significant differences in enhancing the quality of red soil, and the organic fertilizer of animal origin (NPKM) was
better than that of plant origin (NPKS and NPKB) compared with the NPK treatment. Also, the NPKM significantly improved the
soil pore structure, which led to an increase of 53% and 60% in macro-porosity and connected porosity, respectively (P < 0.05),
whereas the NPKS and NPKB treatments had no significant effect. Moreover, NPKM significantly improved soil chemical
properties including pH, soil organic carbon (SOC), and total nitrogen by 0.9 pH units, 89%, and 63%, respectively, compared to
the NPK treatment. Of the plant-derived organic materials, only NPKB significantly increased SOC content (P<0.05). In addition,
the soil microbial diversity was significantly increased in the NPKM treatment, with Shannon’s index increasing from 1.8 to 2.0
and Simpson’s index decreasing from 0.3 to 0.2. Furthermore, NPKB only significantly increased Shannon’s index, while NPKS
significantly decreased Simpson’s index (P<0.05). The application of different organic materials changed the distribution of the
community structure of the dominant flora at the phylum level, decreased the relative abundance of Chloroflexi, and increased the
relative abundance of Proteobacteria, with the greatest change observed in the NPKM treatment. Dosing of organic materials
significantly increased peanut yield, with the most significant increase of 104% in the dosing of pig manure. [ Conclusion ] The
result of this study revealed that the main factors affecting peanut yield were TN, SOC, pH, and microbial abundance, thus,
providing an important scientific reference for the efficient fertilization of red soil sloping cropland.

Key words: Red soil slope cropland; Organic fertilization; Soil quality; Microbial diversity; Yield enhancement
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SEUOE SR HLIE B AR AR TR TR A HLAE
R AR R, KIS A LR ( 536)
RRETE IR R A A, AIRRAR T LR
AP 2 2PN T A LR A BB
LRI M B AR P LR AN AR,
BIETEA R B A LSRR, A WLk 3 7
A RCRAT 5 2 — 2 BE 5T

CLIEA D FRR R A T | UM S A R L
Fibl, RIS o BRI T HSREER .
AR AR A R IR 3 ELD g DOK it 2k
[FIO e e w73 P N e o £ ¢ 87 9
IR, AT TR 25 1 AN R R JEAT HILIE X 21
SBOR L JoR AR THRCR B FE BRI SEATI R O K ks T
I, AW FEARFCLL I AT HLIE LA o35,
RGBT (R ). AWk (FEYIR ) Fidk
F& (ZhWiR) =Pl R IR A PLYRHE R I F9 5 T
AR B IERCR o il 7 B X LE A HLP RS 1 3589
HEER | ASE TR L R M E AR R R
B AR5 78 AN R R DA HL R £ 0 b 4 o i
FETE A PE FBIL , O £ B % i 5 A 4 1
PR MR AR S

1 MRS

1.1 RigTt

FF 7% X ASE T TR YR A A 75 2 40 T R BT A RR 2400
MIAFFEsE (28°15'N, 116°55'E ), HiAbyT. o444 1 i v
VLK, J& WA IE s . BT 1961—2021 4F [
RGP DR EHIE, AEXAEYSE 17.6°C,
AR 1326 mm, AHXHEEE 77.9% ", e
Efy (2023 4F), BFREIXAESSIR 19.0°C, K
i 1713 mm, MXHEE 82.5%,

RIS ET 2011 4F, i i 4 M43, RIERE
fERE (NPK ), fLAEASFEE S (NPKS ), fLAEA: 9 5
SECHE (NPKB) FIEAESEFERCE ( NPKM ), R4
AEPRRE 3 ANEE, 12 ANX, SRITBENLIX 2%
e ANXIEREZ) Ry 100, HEKH 20 m, FEEEH 6 m.
TN LA FE L R H AN, BHERIRA L
WEEN 1T gke!, ®AGREN 086 gkg', 2
FTHHN 037 kg, &EEN 945 ¢kg', pH R
5.0, BPRLOBYRL L RS 3 008 29% . 34%F1 37%
(EEWH ). A PR EEAE T LR 1.

R1 3HANIRERMER

Table 1 Basic properties of three organic materials

EERIR7E 4B TC 2% TN 48 TP 247 TK
Organic materials / (gkg™) Pl

F&FF Straw 384 151 1.6 2.5 8.66
YA Biochar 454 8.9 2.1 163.0 9.85
% Pig manure 225 18.9 17.7 4.7 8.79

R VEY R e, R — 4 — B
R, 4 PR, 8 Awlsk. BIPHEE 15~
20 cm, 1715 43 cm, FE4 R S ZE4F | #RER 20 cm,
AE AL BB i FH B8 N 1725 kgthm? | P,Os
90.0 kg-hm 2 1 K,O 180 kg-hm2; 4 3k 46 25 %45 5T
FHYIIL, LA 0.162 kg-hm > {5 Jiti FH AIAE . Hovb 80%
RSB, B IR —RIERATEH, R4 20%
AR AEAE AL T AR LB A 2t A . RS FF . 2B
JoT ¢ FIAE ZE 0 5 Wk i 5 01 38.4% . 45.4%F1 22.5%,
PL 2 thm ™ BSERRE AT B RS AT . AR 8 R 36
=B LR 2R R R E e T X RN X,
FERF AR REREFE, VIBEE 3~5 em, E#FEAHIK
FERSFFAE 400 CIRASE LS 4 h il &, HIEIX 3 4
H, BFFHABMNGER TR, FHESEE
— it A
12 TEHERNRESH&E

F 2023 45 9 HAEAEWGR)E , FEREAS/NXHE “S”
T TR A RAEE R AE 0~20 cm B9 HKE. Pk
MIRRAT . MR RGEZY), A5G B &
Py, — IR TSRS (RO T T2 5
ALy, — 0 KT B A0 0 T e P A v B
W . W, BA/NXTELRERE (1.5~6.5 cm)
HPVCIHT] (F 5 cem, NIES cm) RE 3 HT]
FEG, DR B ™ Je Il 5250 = B T R IEFLIR AR
bR B
1.3 TEXILEENE

% F 1% [E Phoenix Nanotom I f#{ CT 24X} PVC
IR AT = LB R e . RSN
100 kV ANEEHL IR . 90 A HLR & 1.25 s BB et
], it B 2304 MR RO SR IUES (8] 4 BER N
25 um M =4E B, JR IR 2 Datos|x2 Rec #44
FEE, EEUEG L X (1 600x 1 600 x 1 200
RE ) VERPRIEAL L8R X 38, ( Region of interest,
RO1), LAVEBR AN T, AWFFE b iR %
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REMER IR B A B/ NLAE R 50 pum, I, RT%ME
A FLBR B E R RALBR, HIERSLBEE 48 CT Kl
BAF R KALER (>50 um ) R ROT EARFLAY H
o T Image J ( https://imagej.nih.gov/ij/ ) ‘&
S8 Ju FEETR AR 7, R Volume Fraction
Bone-J FI Thickness ffifF4 5 H ARFLBE . i
FLBRRE S ALAR 53 A1 -
14 TEREFESANF

HPE E.ZN.A.®soil DNA kit ( Omega Bio-tek,
Norcross, GA, L) #ATHAEY R SEEF 4] DNA
filife. DNA VREEMZEEERNE NS, I 1%35080
EEIC LKA DNA SE48bE . diliad Covaris M220 (3
W2AH, HIE) K DNA JFBHE, ity 350 bp B
B¢, {fi F} NEXTFLEX Rapid DNA-Seq( Bioo Scientific,
ZEE ) M PE SC%F . )5 K llumina NovaSeq™ X
Plus ( Illumina, JE[E ) W7 & #4728 BRI ( F
M RHEYBELRH AR A ). ASCLIFRIEEL
( Shannon index ) FI==FR45%K ( Simpson index ) 1N
WY o ZHMETEN RS, FAIEEER, 8
FEBGEN, TR R
1.5 TEERBUERUE

TR ] E R IR A B RE , AR
PG E ZEME , + 3% pH UK £ 1 2.5 0 1 AL
TR P2 B AE
1.6 TEFEMEYENE

ARG, TEEA/NX A EBRIE 1 m® brifiEfe
J7, R ATRL S M LIRS AR, AR F AR
TREREGHREILR, XN /NCEA &
BT E) MAEY R (R TE ). B0 E 3K
M ER, DL 3 REE AR A B i
LR AR YR, DL NPK AR E R, A LI

P~ H51Ek# ( Contribution rate of fertilizer, FCR ),
FH T VAL A HLAE 0 88 7= 2 100 il g AR B R

( Coefficient of variation, CV) ﬂ:{ﬁfﬁgﬁ Pt
CV {HBR KR F= 8 sl .

FCR(%) = "% 100 (1)
'YF

K, yr A DUIEAL A = (thm?), yNek
AL AR AL BEAY PR R (thm 2 ),

CV(©%) = Zx100 (2)
Y

K, o WERMEZ (thm?), y BB HH (thm?),
1.7 HiBLESSH

K H Excel 2021 XHR 0 £ 251 78 SN0 22 48
It; FIAT SPSS 26.0 #AF#E4T 5K R Jr 2531 (One
Way-ANOVA ) fil LSD ZH L&, KA [Fih
P A] A S TR R A 25 5 T R440 A
randomForest £ Fll rfPermute £ ¥ 47 BEHL AR 3T,
fF AT A6 A P R R R R G R . SR B S T
HEHEEY =T L. BIEHIVEFI A Graphpad
Prism 10.2.1 FI Origin 2022 #4452 1% .

2 4 R

2.1 BHRERMSEEEMEF SR
A AILBE I A it 5 3 5 T AR AR T R R AR
Pt (A AR A HUIE R JEAS [R] I A7 78 B 3 25 5
(% 2). 5 NPK Zb#AH L, NPKS fil NPKM f£ /£ 7=
BB FRE T 70%H1 104% ( P<0.05), [FHfH1

F2 AREIBEBRLETHEE=SMNM 4SS
Table 2 Indicators of peanut yield of different fertilization treatments

pa % TA Ry P AR R Ho A=Y

HEHLAL B AU 5 BTk A

Fertilization treatment Grain yield/ ( thm?)  Coefficient of variation/% Biomass/ ( thm™) Contribution rate of fertilizer/%

NPK 2.3+1.4b 58.5 4.1+0.9b -
NPKS 3.9+0.7a 18.5 5.8+0.2a 41.0
NPKB 3.4+1.0b 29.8 4.0+0.4b 324
NPKM 4.7+0.4a 8.5 6.3+1.2a 51.1

e ARG FRE R AN [R) 4h B 8] A7 75 i 3% 2% 55+ ( P<0.05 ). Note: Different lowercase letters indicate significant differences among
different treatments ( P<0.05) .
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AR E AN T 41%F0 54%; NPKB AbBRAE AR
FEEIEINT 48%, ZERABREKTY, M LAY E
WA AL, AZFWAEE (P>0.05), fESmER
AT, s R sk R i m (51.1%), 4
S NFEFF AR B T B 1.2 45 H1 1.6 4%  NPKM Ab 3
e e R e M, R RE (CV) 2 8.5%,
1M NPK Ab B R M de 22 (CV=58.5% ),
2.2 BYEER XS LB S R A R0

AN TR] 26 AU B A DL PRE S i 6T - 3 A A 1 o
A TR (R 3), SHHMEMLL, NPK
NPKS Ab B & 2 %% + 3% pH, NPKB 4bBEX} pH
JC B EF W, T NPKM &b 3 B E 45 pH 0.6 1

M7, 5 NPK AbHEAHHL, NPKM Ab #2548 5
pH 0.9 ™A (4.8 f8m = 5.7, P<0.05), T1fi
NPKB Fll NPKS AbHEX) pH TR AN %
( P>0.05), XF+3 TN, NPK Fl NPKB 4b # ffi
TN BSAG FAK, NPKS AbFERE A #2, 1 NPKM
AL BTN &R 2 44%; 5 NPK &b BEAH 1L,
NPKM 4#h B TN g 5 63% ( P<0.05), 1fii NPKB
A NPKS &b B X} TN (% $2 FHRHOR A W #( P>0.05 ),
NPK F NPKS 4 FHFEAL T SOC % £, NPKB #il
NPKM 4b 3 SOC 435l 42 55 29 21%F1 35%; 5 NPK
L PEAH L, NPKB Fl NPKM 4t 3 SOC 43 51l B 3%
FEE T 69%F1 89%.

£3 AEIZEAIE TLIEREHh 0~20 cm SR E T F R

Table 3  Soil chemical properties at 0-20 cm depth of sloping cropland under different fertilization treatments

RIEAEDY B e aba 2R TN ALK SOC
Sampling year Fertilization treatment P /(gkeg!)
2011 4 (FIhRfE) / 5.0£0.2 0.9+0.1 7.7%1.0
Initial values in year 2011
2023 ¢ NPK 4.8+0.0b 0.8+0.2b 5.5+0.7b
Year 2023 NPKS 4.9+0.1b 0.9+0.0b 6.8+0.7b
NPKB 5.0+0.1b 0.8+£0.1b 9.3+1.4a
NPKM 5.7£0.2a 1.3£0.2a 10.4+1.7a

e BREIE IR, FSIAR/NG FREFR R A A PR 7R W #2557 (P<0.05). Note: The data in the table are the mean +

standard deviation, and different lowercase letters after the data in the same column indicate significant differences between treatments (P<0.05) .

2.3 BHRER XL FLBREFE A S M

Bl la JE/R T 4 FpiE 03T 4 5K fLBR
(>50 um ) BYS AR . 45R B7R, 5 NPK BRI,
NPKM AbH i 31T 53% KL ( P<0.05 ),
T P AR 4 R B R FL B BE T B 35 28 4k ( P>0.05 ). M
LR E, EPIEA VUEXERFRIFLE R
LB AR = A B ( P>0.05 ), 1l NPKM 4k
XA A FL AR RALBR VR AN TR] 5 5t Ak I Ak 34
HHEE, JEFE NI T 6% 50~200 um BtAY K AL
B, 16%01 200~500 pm Bt 9 K FLB , 336% 500 um
DL EBRALER, AL, NPKM &b BEAEMS o3 A 6] L
R RFLBR (>50 pm ), FF FLXF K FLARFL B A 52 i o
Ko 5 NPK 4ZbFEAHLL, NPKM AbHiA i &3 n 17
60%AY 7B PEFLBREE (1 1b), #H H T Wi I8 AT
HUAEALBE, NPKM Ab 3 i) 2 38t AL B EE 23 B m 1
68%7#1 73% ( P<0.05 ).

24 BYYEERMI OB EMFENZ N
TS o ZAEMEAEAS [R5 AR AL #2147 76
W25 (K 2), BERE, NPKM 4B 40 B TS
LM R, NPK AFHIAIK, 1 NPKS fil NPKB 4b
Migrh, BRME, FRIEHE /R, NPKM Lb#H K
R TE ZHEE 3 W T NPK FI NPKB Ak 3
( P<0.05, ¥l 2a), HARAAEEGRH] 2.02, 43314 NPK
Hl NPKB AbFHETH 12%H1 7%, R, % ARF5 5
MR 5 FAAGECE TANE, NPKS AbH Y3 7k
BECE R NPKM Ab#, I B 5 KTF NPK Ab#
( P<0.05, &l 2b ). NPKM &b i 3= 3 #3550k 0.18,

3 NPK Hl NPKS &b H53 BIFEAE T 32%F1 17%.
FERIRY TS A D TP S S SE /R SO
SFERE (K 3), 784 DN EBMEEERT, 5 H
I"] ( Chloroflexi ), &[] ( Actinobacteria ), FRFT
] (Acidobacteria ), ZFJEF (] ( Proteobacteria ) i
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25t a) fL4% Pore size
I 50 ~ 200 pm a
201 1 200 ~ 500 pm T
o 1 >500 um
2 |5t
&g b b b
T E 1o} I
s
| —
O="NPK  NPKS NPKB  NPKM
KEAr b FE

Fertilization treatment

e REVNE F LR R AL B R A7 78 & 3 22 5% (P<0.05 ). Note:

treatments ( P<0.05) .

K 1
Fig. 1
22r a)
211 a
&
® E 20}
g8 Ly
# g 19 E ®
7 b
18 @
1.7 : : : :
NPK  NPKS NPKB NPKM
BeAmAab R

Fertilization treatment

| 1629
251 b)
X
S 20t
E 2 st b
= o b T
HE =
=2 101
# 32
g 5t
O
O="NPK  NPKS NPKB  NPKM
R ACAbFR

Fertilization treatment

Different lowercase letters indicate significant differences among

ANTR) B AE A BT 213 00 LB EE A el A LU

Macroporosity and connectivity porosity of red soil under different fertilization treatments

0307 b)
a
E.,j 025} } ab
£ \ ¢
Z ¢
2 020} .
0.15— ' : '
NPK  NPKS NPKB NPKM
FEAmAbEL

Fertilization treatment

s ARG FERE R R AN [R) 4 B8] A7 7 i 2 2% 5 ( P<0.05 ). Note: Different lowercase letters indicate significant differences among

different treatments ( P<0.05) .

K’ 2

AR NEAR BT TN 1Y o ZREHEFE R

Fig. 2 Soil bacterial alpha diversity indices of different fertilization treatments

P THIPUAL, 78 NPK, NPKS. NPKB Fl NPKM 4b
FRZH , H 4 7 TR o SRR 09 L 230 R 81%.81%
79%FH1 78%. 5 NPK 4bBHA{ L, NPKS. NPKB Al
NPKM Kb BRI REAR T SR BT TR AR XS F B2, BRI
FEAM00 R 23% . 10%F1 64%; Horr, NPKM 4b B
IR e K, 9 NPKS AbBRAY 2.8 %, NPKB AbF
) 6.4 A%, AR, A HLEEIERG I T AT 1] A X
FRE, JLHSE NPKM AbFR, B0 AR 169%.
AN, 5 NPK AbBEAI L, NPKS AbBRAH 45y B 1] 0
FREEHANN T 40%, 117 NPKM &b B {25 A 0 i 1 A
AR FEREH 0.6%HE 5 & 5.2%,
25 TEFESTEREMBEXXR
WS HIEEMER Pearson #HIeMER A
( 4), teA =i 5 I 2 abr i A G M i . SOC .

B %55 1] Chloroflexi
W R 1] Actinobacteria
m FRFF 1 11 Acidobacteria
= mJBEI Proteobacteria
AT
Thaumarchaeota
m Dormibacteraeota
AR 5H] Unclassified
m R ]
Gemmatimonadetes
W FEE R
Planctomycetota
AR 1]
Eremiobacteraeota
B HAth others

100

80

60

40t

201

NPK  NPKS NPKB NPKM
FEACAb T

Fertilization treatment

K3 R[R R AC AR BT 405 1K R R

Fig. 3 Relative abundances of bacterial species at the phylum level
under different fertilization treatments

[ IKSEA R R =
Relative abundance of species at the phylum level/%
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TrAEEL
Shannon index
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e PR 2R
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E 4 Fedr=gt 5 AR Pearson FHEME

Fig. 4 Pearson correlations between peanut yield and soil indicators
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K5 BETREALARAR S 2 1Y 1348 bn X A A= 7 B A AR X E
B
Fig. 5 Relative importance of soil indicators to peanut yield based
on random forest model

TN Fl pH #5574 5 S W A (P<0.01),
Pearson ZE053-51°4 0.80. 0.77 1 0.65, TIEAW LR
HESA B U RN R E N IEAHXKER (P<0.01), F
W ARAFEO 7 B IFR N BCR I T A5 5L, Pearson %
Borih—0.75 A1 0.65. AbgsEr, TIEYIEIRS5E
PR T A EE (P> 0.05 ), FETFEHLARMT s
B HEFR PR A A P AR BRI (/] 5 ), TN,
SOC. pH. Simpson f8ECMEAE = ki HH %S, 3 A
0.001, 0.001, 0.01 #10.01 /K- I3,

3 3 ®

3.1 IEBEYIYI R LIS #hit T IE R E R

RURMETEDIE

ARWFFRLER R, FEAF . AW RS 3
A LA X 2T 458 3 A b, - 458 0 A6 A 7 38 4 U
SO o K P AT AL RE A% (3 i3 - 1 T R O 4
FHE =i, X —&5 R SR AW —8 Y SR,
AW R B 3 FhAT HUAE A A0 R R A 7 e 25
5, BRORE, SiiEANUE (NPKM ) ek R AL
RBERTHEYIEAVLE (NPKB Fl NPKS ).
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FEAR 2= P B R T, SR AL R TR
YR . LA SOC M, 3 FlA HLA R A B iy A 2 AH 24,
BB SRRt (36 1) SR, AoiEss 38k
X SOC M AR W, 5% 89%, i L it A= 4 ot
RN 69% , T A7 7 W o 1 2 4 & SOC (3R 3 ).
X — 25 5 A g 5 A AR D IRy T 1 %
PIAASE o 7R M TR AR08, 38 W BRSO i e 0
3SRk B 1 4R i B AN Ry AR W S5 i Ak B Y
37%. TIEEME SOC fAMEERE, LR
AL RSO K % 1+ SOC sk, L& 8GR
AL AE LY R R, T2 SOC AR
FoOMAh, EEP R IEMACR A A B TR0
B2 JfRERF BRI, 2k SOC YRR,

FERRALIN®I 71, SR HUIE B B AR
2324 5 NPR AR HUR HG, T 2 A B R
+3E pH 0.9 NN (£ 3), WAEYIIEA PLIE K fE
AR A . ARl R AR R T AT Re 5 e b
R g BLE VIR OCA, s U5 HLAE & ) Na®
MK E&RE—CEE LSRR S, HeE
A5 15 2 ) U5 A P 7E A7 7E 3R 05T A0 XU Y 52 X 4
it R Y, B pH TR, IR R A
(RS

Y BRMET E, SiIRA VLR B TR E
CTHEM R FLIR . 2133 (R 45 ] A0 21 398 248 4 o
MEZRI, ARUF5E LI, Bl 2 b 3 0 21 hn
T RALBR SR (1), R sh i HLIEXT
TR PREE ) A R M AE AR — 2 4, {H Wang FP
INHENPIEA HLAE (4-3%) RefedF - B0k A1 5
U LSR5 T Guo ZEPOE b M X sh W PR AT
HURE BN & dh i i, g H ik, AR T 1A
Ror ke, A R AR R R E M AR TR, S
PR TREFFRAEY B, SARESNAMBE, A
BITEVIRAR LS, it — okt Ly s s .
WA KL R, FEFFE L H A kst 115
FLBRZER T, FUR7E £ R0 SR W AR A 2R
NANHR IR T, HYIEAE PR 158
BRGS0 A0 R RCRAF TR R R A 2 Y

FESUE Y ZREE T T, SR ALY R} 2 4
T IR AR R 2R . AR T A IR AT AL
Yok, JEFEARAE T FE ARRIE . R IE A HAE 5T
F, BHTRMAY KA, 60+ 35 405
I FEME (F 2), RS RRE AL B A B2 AR

PR TTHIRRE, (RS A HLYRL 5 UL T 45 R
MARRSEE (& 3). JUHIEAEN s Y A P
BHR , SR TRORN BRI, X AT A5 HAER
HE 3 -3 e i 5 4 i AT SR i B A b
Mo, AR T TR BRI, &
Wt S LI B S A RO B3 I S IR R
PIROE T F & AU RERRIR, (2 HE T A S BUE YR A
KA EHEY,
3.2 HEREKTEEITMEEIER R R EIgHR
VEYy s 7 ™ B I R e £ H bR, AHE
FERW, Kt G 2 B 5 4R i 1AL AR A i
RHREME (F£2), X—458Y5 Wang PR
QAR AR — 2 BIEE SR U SR,
KAt R A AR AR 4 i i s 97 . SRR P
NEAREE, $& &P 9 3R 08 25 0 5 i ol A AR 0
WO, AT RGN PE% 43, DR B LD s ™,
SR, AR HLPRHES I BE 2 5 4 e M
FEY =ik, B, Bab el L SRS FFid |
AR AR, R R s BRI
R BN IR KR 7 B SR T RCR L T ARG AT
AR SE e BUARS FX 7 8 B4 388 T R A T A 0 Joi o
(£ 2). X— 25 0] A5 105 DX IBEB 3 ) i P e ik
AR, AW A B K 2 IR A R - S ARl Y
KM, DTS 1 Ho £0 e 0 b 1) ke AR,
IR B Al R A PR R R I S
R S T e i R T R Y AR R
B, LR RS RN IE A O, HIOR
GEC7/E(=E AR /B2 K=y AP e SNk ALE )
(& 4—I[&] 5o ASEA HLRH AT SR 14 B R A1 55
ZHACTR A AEY A EE R P, b, ek
FCFRGEME A R TR IR (it aaae )y, Jf i i
SO SEBUE YRR RE, [RIERAE T SR
(1 J A 78 e B R 1 MR R0 B B B
Y3 sl s IAR G, RV 5 P i ELRAR SR AR
{EX L SR AR = BB THE T, BTk
B UESE A,

4 4 e
7R T LTS 3 L

TLLERLBR S . REVKEFIRUZE ZaetE, H
SR RO B F TR AR Yy ok . IR
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A= WA B 0 A HLADARR S 618 w17 8 S8 ) B A
R HURR, ZTIEYI A M - S ) B 5 R A oA R TR M
AHUYP RN B R T AR R, O
AR o B3, HUCRRS AT 5, AW
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SR AP pH A SR R B oA
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