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Effects of land use on soil nutrient in oasis-desert ecotone in the middle reach of

the Heihe River

MA Zhimin, LU Yihe” , SUN Feixiang, WANG Jianglei
State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China

Abstract; Land uses have significant impacts on the changes of land surface covers and ecological processes. Land use type
is closely related to the soil fertility and soil carbon pool function. The Ganzhou District and Linze County of Gansu
Province, as the typical oasis-desert ecotones, is located in the middle of Heihe River Basin in northwest arid region of
China. The topsoil samples were took from the 0—20 cm depth land surface. The topsoil was sampled at Ganzhou District
and Linze County during 2011—2012. The soil nutrients were tested in the laboratory including soil organic matter, total
nitrogen, total phosphorus, total potassium and pH. We compared the sampled soil nutrients with the national secondary soil
survey data in 1980s which have the similar parameters of soil nutrient and pH.

The results showed that the soil organic matter and total phosphorus decreased by 3.54% and 12.5%, respectively,
during 2011—2012 in comparison to 1980s. Whereas, the soil total nitrogen, soil total potassium and pH increased by
74.4% , 98.2% , and 4.9%. There had no significant differences of soil nutrients among the desert, cropland and meadow in
1980s. However, the soil nutrients of forest were significantly higher than those of the above three land uses such as soil
organic matter, soil total nitrogen and soil total potassium. During the period of 2011—2012, the soil total phosphorus, soil
total nitrogen of cropland were significantly different from those of the forest, meadow and desert. The results indicated that
the long-term farming activity of cropland reduced soil organic matter by 4.94% and soil total phosphorus by 5.02% , but

increased soil total nitrogen by 86.93% and made soil more alkaline. The results also showed that the desert can increase of
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soil organic matter and soil total nitrogen by 86.93% and 71.70% whereas decrease the soil total phosphorus and soil
alkalinity as well. Therefore, the cropland expansion and long-term farming activities can lead to the soil fertility degradation
coupling with the risk of salinization. However some natural ecological systems, such as the desert, are favor to improve the

soil fertility and soil carbon sequestration.

Key Words: land uses;change of soil nutrient ;oasis-desert ecotones

ORI 5 A AR AR A BRI AR F B L S, R T AR A AT B S P s SRS R
GEAS AR R ARG U A AR R A R T R AR R AR TR U R | KSR A UK A AR AL
ARG IR O A A AR fb 25 S - A FR it 1 A, DTG - R R A R T [ N AR R R+
TRy 20 B8 5 1 B AL T K AR, — B0 Ry, AR [R] - AR D 3 0 728 A2 9K 5 S50 9 SR - s 7 O s
RS LB BT LR AR5 TR A0 R A M DG R AT TARSE, 48 L b fe 2 1980—1999 4F K& 1Y) B Hh 4% 4y
R 5 SRSy (ML A R | Sl SO AR i S R B IR X R IR ST
FHT At Rt A EH R ) A Rl S TR st Ry 2 R R A B 2 SRR Y RIS Ay (AL AR Ak A
B HR A ) TR 0 ISR AR AN S B A bR TR AL A S 3 R MR S R PR R A AE 22 5, FE B
+ el X AR R I, R SR TR - ) FH 4504 33 b — 5 — ity 68 P — 5 b —Atth 1 45 R A =X EL A 5 1) 1 4
PRRFRE ST, H R0 1 - B & R e T MR S A ROy AR e 2 3 L T P R (MR 5 25T I M
B R TEEARAEAE ) BRE  TE S [ X M A A5 T R A B R RRAE S

VO T R XA TIRE ARG, FCE AR AR RN TS , 76 S vk B A SETR B R AR 8 i AR SR AE R O HAE S R
— BLRAERXE LM o T 48 SKRABTT B9 H P DX 3 ELAS, 75 b T 52 XA T WG 2 ARG , A% SR %) g B W A8 e e ) A AR 454
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AT XIS T HA A AT Y H o DRI 5 L, b Ak R 5 107 P4 JBG S, M B L O AR 48 99°51'— 10006, JL 26 38°
32'— 39°42" MMARE L LI G R—IE IR BRI N B, 2 XOK BB T 5 Al Rk, WREaid A
AR H IR EZ 7 3050 h AR BIRERT REZY 0 120 mm , 28 BE I 27 80— 140 mm, I3 S A H N DX 45 3 26 S 23 5l ol
1830 mm F1 2047 mm , BFFME S PAAIEIR 437G 1276—2300 m, FRAE T SR L LSk 2 B PR, 1978 4F [ R AR ™ i
2.52 42762011 4 [ A BEC L IKF 256.84 4270, TR 100 2485, HFFEIX N AR 285 K ik, i LR 1% 2 i A4l 1R R
TEMRARM X 7™ ok /NFE 28 AT KA TGS, SR 4 I R R SRR R R Skt ) 20 THAD 80 AR ISR, Bk b m AR
SLA R, RIS R R AR T O bR | R b | SV A R T R B M, R R b R RV M ) kAR AR
L2

T A T KL T, IR BRI £ K (Zea mays L.) D EBEHTT /N (Triticum aestivum L.) i % 85 5%
% ( Vitis vinifera) X Z5MAERIF KT o B MBS S5 B Ry 1A R b R N R 32 A R TR RN AR BN AR A
( Phragmites australis (cav.) Trin. ex Steud.) FIE3EZ32 ( Sonchus arvensis Linn.) , i HEERI DIGERL + FEi b+ KAEE 550
Fo PSSR AL S ARG A RN TR A Al 3 AP 5L b R Y S A TR /NI AS ( Populus simonii Carr. ) FIY»
A( Elaeagnus angustifolia Linn.) AR RFAE A 2L ( Tamarix ramosissima Ledeb.) /N4 FIVDAC AT APAEMC I 2L /)N
W47 B iRA% ( Populus alba Linn.var. pyramdalis Bunge) 2 3 FE W 225045 TP JI 0 AU & (LRI, i #5 AEL e /0, bR 247
DVEARR, G & AR, 7E 1700 m LA b Fe e gl o 2 A T M9k LI BRI 38 (Salsola passerina Bunge) oA )
( Sympegma regelii Bunge) } F
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1.2 Bk S JIrk

2011—2012 B AN SR E T4, I R A ARE L L gy B 630 09 8 B — & 1L, 705 B 4 Y X 18 2 B 20 (X B . Mk |5
TREE ISR A SRR A 53 MR (I 1) . B REMAI A GPS B R A4 BT IE R Z 0—20 em A 33 FERE MR A 47 B &
EECERE 3 R BEAAR I ARIT, W M2 Be = KT, i 100 B, I B3R, B ANUR AR 2
pH {E,

WeAEH X (1980) (I3 EL (1982) 1)4x [E 45 vk 3 o
BARAT B BN 1:100 77 A RIER4E 1% 1:100 J7 £ 4
HAEE gl TAERT 1986 4F, Hoh @R BN HIERER SR
HEEFFAEVT 2 20 2RI E, 2ES R 58
Erobt, G PR R B RN A, SR B T2 WA
ML, TE R 185—190 °C A5 FF , e 2 A s v 2% 18 - Mk B 2
R A 3P HLER, NS AE 2 WS R S, FH R IR Ik i T
T 2 R ERRTRAR 8 HUR A 2 SR - R IR il 1k )5,
P, b0 A 5 - 49 A B (R R SR P v SR - MR B R W A 1A 2 L AN 4H
BB A5, Ot 5 H AR A CaCO,-NH, CL K555,
FH IR AR AR 5 T R T 501 K L Lb S5k A
B AT (0 I R i g R i I Wi S P 1986
A 1:10 T A b A HECHE 5 v i o< R SR FH Hh ER2 BE t
P 25hRUE % AR AE BT T 1986 4EHE 1:10 J7 4 HuUF| %K
PRAE | [ i g BB Hh i 2000,2005 2007 4E =351 Y - #b A1) ] R
1.3 LSt i

+-4¢ pH (A pH e , BT B ME H R T L5 1 B
I A5 H 7 THURS My 50 mL AR (13 S o, 2B Tk 25 B1 SRR ERAS T
ml) | B T M e L 3 ’ o ’ WO | 3% v 5 a0 3 st A ’ Fig.1 The location of study areas and distribution of sample plots
FAPRAERFNR A E (PSR E) S Y pH 3R . HIEE AL A
TR IR AN IR I 2 , BAR R FREL 0.5 ¢100 H 48T 50 mL (19 EL 8 o, JILA S mL ¥ JE R 0.800 mol/ L 1) T 4% BR A r HE AN
5 mLRERIR , B TR b BBV DT 105°C RN 10 min /PR MR AHEIE I, I A SBIE S MRFg 7R 71 2—3 T,
FHYESE 2 0.2 mol/L HUBR IR AR W & . T E I E Vario EL 1T JTE AN, BAR RHFREL 30 mg #9100 H H3E T
RS A RO e A 56 4509, T BOARHE H ARl GSS-8, 4RI 440 F (ICP-OES) [ AN & , B4R FRIK 0.1 g (K
151 0.001 g) 100 H 5T J PG LR b AR LS IR T HL AR 1 IH 28 TH R 3R AR - e SR - R -0 1R, T &
Jr R P2 E K bR GB 9836- 88, £ 5 2R A Y 43 HT R I K 766.491 nm , Bl 2 R A 43 T4 1y 214.914 nm,

1.4 BdEAHrE

FIF ArcGIS 9.3 AEBURFESMEZ , S &8 T2 RS R 868 2 B il 11100 J7 H3EER4E L R8RS 4 80 £
W22 TSR, 456 SE PRI 2 3 55 B , % L4 A 30 4EHEZE H ISR 0 AE Ak 45 & 5T IX 1986,2000,2005 Fi 2007 4F
4 3 = Hb ORI P SRR LU X RE i RUEE 30 43 - b ) R AR A X - 3% 2 52, 3T (PASW) 18.0 B4R HEAT - 3% /045
TERIAHT . 18 FHEA R 2 7 22387 ( One-way ANOVA ) A6 58 1 1) F 18] 4 58552 45 28 Ak 04 B 354k
2 GBR55H
2.1 WFRIX N R B AR AL

W98 X LT I BRTE DL AN SR | i, &S R 58 A BF9E X R )2 (0—20 em) HHEF PR 24 &0 281
SEIEAKICH 15.83,0.91,0.80.,20.14 g¢/kg,pH { 8.3, 7£ 5 W L4 F5 , 13 pH {EHAR 5 R &/, (00 0.038 748 55 REUR K
BIA H A LR R, 2R RBOR/N 510 0.63 F110.59, XA 80 4FACH0 , BF5T IX 4 34 ML & 5 LA AI%, &0 iR i, £
FERAIXTEE Y, 2011—2012 4, HHEA MR AR AR FE S B R 15.27 .1.59.0.71 ¢/kg F1 40.03 ¢/kg, BATHY
55 R4 0.34 ,0.37.,0.41,0.04, [ B 414 pH (ET-X{H K 8.65, 28 5% RETCH 0.024, 30 43K A5 X HIEA LT 2055
WBEAR T 3.54% 12.5% , 48440 & pH (B0 58N T 74.7% 98.2% 5 4.9% , +IERAHLT S8V T 0.56 g/kg, 1M+ 15
AR AR B BRI BN, - endi i am
2.2 ORIEl R Y A SR SRR

TIFFE DX P AS [] 1 ) ) B A S L N 22 2 IR
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x1 HAERANHPLERSRETHERSE T

Table 1 Statistics of soil nutrients and the variation in study area of two periods

g s e ok i bl AR
Year Indices Average Maximum Minimum Slar,ld;,lrd Varl'al')le
deviation coefficient
1980—1981 AP Organic matter/ (g/kg) 15.83 38.1 3.6 9.97 0.63
2% Total nitrogen/ ( g/kg) 0.91 2.02 0.22 0.54 0.59
4= Total phosphorus/ (g/kg) 0.80 1.19 0.25 0.27 0.34
48 Total potassium/ ( g/kg) 20.14 28.0 15.4 3.12 0.15
pH {ii pH value 8.3 8.9 7.6 0.32 0.038
2011—2012 AP Organic matter/ (g/kg) 15.27 28.18 5.04 5.14 0.34
4% Total nitrogen/ ( g/kg) 1.59 2.83 0.33 0.59 0.37
4= Total phosphorus/ ( g/kg) 0.71 1.26 0.15 0.29 0.41
487 Total potassium/ (g/kg) 40.03 44.6 36.14 1.58 0.04
pH {ii pH value 8.65 9.44 8.13 0.206 0.024
A fb 1 Change FHHLIF Organic matter/ ( g/kg) -0.56 24.58 -33.06 10.94
4% Total nitrogen/ ( g/kg) 0.68 2.05 -1.09 0.73
22T Total phosphorus/ ( g/kg) -0.10 0.56 -0.77 0.32
44 Total potassium/ (g/kg) 19.77 27.50 11.73 3.35
pH 0.41 1.18 -0.27 0.37

%2 R iR AR M55 TR E R RO

Table 2 Contrast of soil nutrients under different land use types between different periods

0y +- N AU/ (g/kg) &F/(g/ke) S8/ (g/kg) AW/ (g/kg) pH 18
Year Land use Number Organic matter Total nitrogen Total potassium  Total phosphorus pH value
1980—1982  Fii#E Desert 6 12.30£13.3b 0.65+0.58b 19.22+3.68b 0.60+0.23 8.3620.43
Bt Cropland 27 16.74£6.97b 1.01+0.48ab 19.94+1.86ah 0.910.24 8.3120.21
i Forest 4 28.47+11.1a 1.35+0.49a 23.0+4.44a 0.63+0.17 7.60£0
Bl Meadow 13 12.59+10.82b 0.74+0.57ab 19.48+3.19a 0.73+0.26 8.27+0.33
2011—2012  FiE#E Desert 10 15.66+3.80 1.23+0.47b 41.19£1.12A 0.44+0.18B 8.5920.25
Bt Cropland 36 14.77+5.03 1.76+0.54a 39.42+1.32B 0.86+0.22A 8.66+0.16
i Forest 7 17.82+7.26 1.39+0.63ab 41.36+1.86A 0.40+0.10B 8.7120.35

K JH Duncan ZEF 2RI, KE TR 0.01 ACERIRESR /NG TRAUE 0.05 1IER, TARCHIFRR 25748 B3F

(1) HFEAVLFEL  2EE IR G, %2 S A LR & 2w e b (28.47 o/ke) , Hi b (16.74 g/kg) IRZ,
HIG R (12.59 g/kg) ,TEBE(12.3 g/kg) T/l M 404 AL 38 v T H b A b ) 2 R T A it | 5 b R 36 8 2 i) 4 38
AU & B B2 5 3 - A MU AR 2 TN 7, 38 (13.3) > Ml (11.1) > 2 (10.82) > BlHh (6.97) , Fi i L1
A BRSSPk d ok, B - DL MR/ o 2011—2012 4R A MR 3R 2 (0—20 em) “F3 HIEEPLE & &Y 17.82 g/kg,
TN 15.66 o/kg, B A 14.77 o/ke, HbRUEZE K/ N AR (7. 26) > #FHE(5.03) > TEEL(3.80) . 30 4F3K , b FA iy + 58
LTS R T e 152 1) S LT D) S22 SRRSO, I L IXC P S 0 - 40 WL 1) 72 S s B S B

(2) LA A8 2B 2EE RO A T, R A R A A R B RS Mo > R >
M > T AT A INVRE AR B e e, R LS b, i 3 A D H BRI bR E 257 0.17—
0.26 Z 8], TIELEP PR HE2E AL SINU R 1.86—4.44 , HIE LR MPRUEZETE 0.48—0.57 Z[[], 2011—2012 40, RE LA |
S AR ORI TR A K/ R e AR R B A B R A T O, AR S B R/NRIF AR > M > S
e, HHEARE R K/NKIT Jbkl > TRt > B, HIERBEN S AR/ NROT Bk > FEBE > bR, DR R B EGER Bk A I
B 59 A SRR A B0 A | - R WA PR, T A Y A S (E - S A RN Al A R D R
=

(3) L3E pH{EZ84k 4% bR B0 48 pH (HAH 22 A K, RS R - A f, ARH (7.6) < #FHi(8.31) < Fiifh
(8.27)< Fiit(8.36) , it +-1E pH {HEL K, M+ 58 pH {EH/N;2011—2012 R0, X N 58 pH R, LREZ M
BRPEAE (L, TR (8.59) < HiHb(8.66) < MHi(8.71) 3 ELAKHE #FHufY +35 pH {EF R IE L BE BT T 5
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2.3 FERUE S HOR R AR ALY 2SR S0

FEHLRUE b B3 4 s R ORI AR 58 & AR B 5 1 - 585 43 A8 A HoR 4R 7R b R X 58 % 40 R A B
MR P & ) A A s 20 20 P A 0 - 3 ) I 28 R LA K 1986 AT - i A F B , 6 58 - R F AR AL SRR Gl RFif R vl AF , we Uk
MBI TS R Rk R b ST BORN S - AR 5 R A MR AR (LSO L A A R AR AR R A (R 3) . et
Hiy-B L 2 A A Y A 3 A I ) - b ) T S RN 2011—2012 4514 - 3 ) FH 2 BUAH R, 35 Bkt [R) 30 | 25 -0k 36 R
GRS R - e A e R S AL AR T 2011—2012 AR A #L

ANTR) b iR FH AR AR 2 AN TR A 1 355 43 AR ARA80RE , -3 AL 14 0 i) 1 b ) P 28 A 2 A e 8 o 2 O/ NHES AR YU i
TR B - VR B M- R B3 WL IS AR YR N 5.23 &/kg 4.25 g/kg BT 1.51 g/kg, B -Hh 43528 70 + 004 LR
W 0.85 ¢/kg | B - BB AR (0T + HEH ML F- 303800 10.30 ¢/kg, BRH-PE A H IR R, 8 0.91 o/ke, FEHE-HE b
L E IR 0.73 g/kg, FEHL-FEUE LA IR N 0.62 o/kg, Fe - Tl 114 FIM R F/N, } 0.33 g/kg, AHIR , BEHL-bR
Hi i ISR T 0.10 o/kg, 3% T HEA B YAR (0 /MR IR ST BE-TEI0E | R M-S T Bk b | b B b R b - b T 4
o - b ) FH AR A0 280 (i) )+ 8 e AR L RO B 2 5, SRR TR b - S 11 - 4 A AR Ak A B S M R T R bR

5 i - b P AR AR v kR bR ) 1 RGN, BB R 0.15 g/ke, Fow R R AR (RIS A Y - 3 A O ek
WD B 22 (0 R T B, - A BB 0.45 o/ke, FEEE-FEEE Y 1 HE S BB R 0.24 o/kg, FUHL-MRHE - HEL B D 0.16
o/ kg, BB ) 13k R /N AR 0.05 g/ kg, I ELMEAT B M -BF 0 5 Sl - S - S g R i 25 e 2. 4 pH
A AE R P A A 2R T rh AT B B 25 55 M-kt 408 pH (B3GR T 0.82, FF s -#k i 408 pH (1SR T 0.39, T 3 1 - 18
d-4¢ pH ENEA T 0.12,3X 3 F 4= o FARfb 250 (8] + 4 pH (HR L R A ER B E 25,
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Table 3 The variation of soil nutrients with land use condition based on field plots

- H R I B BREL AOLEL (g/kg) A/ (wkg) 2/ (gkg) 2B/ (g/kg)

Land use condition Number Organic matter  Total nitrogen  Total potassium Total phosphorus pH
BB Cropland-Cropland 26 -0.85 0.91 19.61ABC —-0.05ab 0.39B
FETR TR Desert-Desert 4 5.23 0.33 22.92A —-0.24ab -0.12C
b -H b Meadow-Cropland 7 1.51 0.73 19.22ABC 0.15a 0.44AB
FHl-FiE 5 Meadow-Desert 4 4.25 0.62 22.67AB -0.45b 0.46AB
B -l Meadow-Forest 2 -10.30 -0.10 17.19C ~0.16ab 0.82A

K Duncan Z R ZEGITE , KRG FHRAUK 0.01 KFAGIRER /NG FRHUEK 0.05 S5040R , TARCMFRR ZR AR

Bt -l -5 e -SRI DR A SR 20 RON AT 35 R AN TR B9 R a5 T A PIL Bekb  Je 3
S i L pH (R R R 58, J5 3 pH (AR NES TR AR s P R A A BRI (E AT A IR TR A
B A RN/ T 5 & TR A AR/ (E AT & B0 55 TR

- - SR R M B PR L R AR AR R - S A BN 0.15 o/ kg, HLRT M-SR 1 A 0E
D 0.45 g/ kg - TiEIRE Y 1 T BTG AR 5 T B - B, 7 A SRUR A b 7 A 1, e - b b e R R
TS (R A LA R N TS, P R pH (EARIE N, 23 IS IN T 0.44 F0.46,
3 itig

3 )P S P55 T A 2 S R el AT~ e ) AP S5 S5O o 3R 3 R o A AR RS L 5 4TS ) - b A
{14 LS FR I /IR LE , b R 7 508 39 5% 23 9 RS I 11 200 07 S {BLAR DG TE R, AW S i 45 SR AR W], J] vh e e B Ml
DX, B E UM 2 A MR AL b, b A e A B R I, A LR BN, R pH R O SRS A AR A
I BB & BRI T 5.23 g/kg, [FIIF L3 pH (ECR RS T 0.12, 3 15 B S 15 DX I DAL 94 5 i e 4 ) S Ah 7 IR 2.
AW R, S AR 0 O R R X SR A T R e R RO [ ) TR R

TR A R AR, TR O3 R A I (R RS 8] b e A s . T MR 2 2 A SR T s e e M A P AR R BRI R R AT 5
TR, AR AR B 3 a J5,0—20 em 1JR HIEAHLTE R E S A A P 10 a LUE,0—50 em )R A LRI
SRR BHOY SRS Y 5B R A SO PR A2 3 /PR O =R B 1 28 1L, B %8
B, P BB it AL A A5 A A BRI, A ML R A bR AR TR , S A ML 5 b BRI [ A AR A e ol P75 - 3
P AU BT, A pH (N, B AL T R 380 T BN TS AR R R ROk B R AR B, AR K 2
18 IR FEBR B AR TR 3 M2 v LU SR T ) AR MR A S R R

AT DL, T BN DB T B PR A A BT | B AR A BRI 8] A9 A 4, S R A R, S s R B A
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ML, Bl R B T, 0K X A P A 25 R G0 0 T R A A SR T LBk . PRI, 43 A TR 5 ;i3 4 L ) /K A A ) f
TFHEATTIRGM X R HAESREMEIEF EE MR TREAESREENDZ I THRAES RS H AR
HEIEFR AR SR 0 1 IR R AN, RISl AR BE AR, T LA, MAAEFR7 S B U X A 25 B 0 £ 2, A B K
B RBEMRFIRE

T TR A B AR T A 3 A1) B A5 408 32 3 R R B 52 M, 3 3 rh A B M- AR e de A LB RRAR T
10. 30 g/kg, Zead 2000,2005 2007 4 =39 4 MR B HL AT DL &2 B, DA 1986 4F 3 2007 4F — B2 F kb, B3 J5 DR PR oS
P HHER AR, B e 0 MR IR SRR, — A AT 4, — A A IR PR ) 4 | % A8 S Mo = 8 35 03000, 7E
TS L R R AE AR R 1 FR R, Bellamy /R ST S0HE 2 FIJAR 22 1978—2003 4F 386w AR fL AT R I, 1 4%
FH USRS + s F ISR |+ TR RURTEAE ST L B A DG 56 2R (U2 38 HILIR 5 28 o 3R 5 000 4R A MLk
R W ERME MR W R BB R e AL A0S S R AR IR S B G, — R L
FEHIFZ ] LI AR, 53 A R HEFR A b B R B A 52 B - 48 pH HIWFZM . Cheng SFZEME R WAAE A hERFIHA- 16
A 2R B RIS 2 B 18 pH (BRGS0 Ak 3 EH 39 pH B84, — 2 R RE L vl RN T +HEA HLI A 0
4 it

AR 1 ,2011—2012 4ERZ LIS SRR E T R A 20 22 80 ARAURT, L HEA ML 28 = MR T
3. 54% M 12.5% , HIESEIINT 74.4% , +IEMET- 8%, 32 pH [ LT+ 4.9%,

FeJ2 HHEFE A B R 2h 2 B - AR ORI 5 6 S AL 5, B 0GR B 3 A AL W AR, TR AR
BARGM LA BBSCER D, F I R 00 1 598 B 00 , 2 BA i A 458 v 1K 30 [ e 0 7 5 v A o - e v 8 2
AR R AHEIN AR IEANR] , SR 4 U R IR T 5 AR ALY, B Y 4 U0 2 D0 SR DR T AR A A 5 A b L R S AL
T 1 pH TR/, TR ST + e R4 AR L HA SR Bh AU, {5 A R - S S A RN M ) A e ) £ B 5543 O R
AR,

AWFIE R RS TR E PGB AR X O At 2 & R 0 B 253800, A SR B R M R AR AT 4R & At Ak
AR IR R F 2 TAR , C R B I e W 4ERr, oA i H AR 1 AR S RENY ik, KT H & B &
IR, SR SR X ek sy A ] R 8 Ak B R 6 6 ) B B3tk
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