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Characteristics of Soil Respiration along Eroded Sloping Land with Different

SOC Background on the Hilly Loess Plateau

CHEN Gai' ,XU Ming-xiang" ** ,ZHANG Ya-feng’, WANG Chao-hua' ,FAN Hui-min*, WANG Shan-shan’

(1. College of Forestry, Northwest A&F University, Yangling 712100, China; 2. Institute of Soil and Water Conservation, Chinese
Academy of Sciences and Ministry of Water Resources, Yangling 712100, China; 3. College of Natural Resources and Environment,
Northwest A&F University, Yangling 712100, China)

Abstract ; This study aimed to characterize soil respiration along eroded sloping land at erosion and deposition area under different soil
organic carbon(SOC) levels, and linked the relationship between soil respiration and soil temperature, soil moisture, SOC and slope
position. Experiments were carried out in the plots of S type slopes include five different soil organic carbon levels in the Loess Hilly
Region. The S type slopes were divided into control area at the top of the slope, erosion area at the middle of the slope and deposition
area at the toe of the slope. We found that soil temperature had a greater impact on soil respiration in the deposition area, whereas soil
moisture had a greater impact on soil respiration in the erosion area compared among control area, erosion area and deposition area. In
addition, SOC was the most important factor affecting soil respiration, which can explain soil respiration variation 54. 72% , followed by
soil moisture, slope position and soil temperature, which explain soil respiration variation 18.86% , 16.13% and 10.29% ,
respectively. Soil respiration response to erosion showed obvious on-site and off-site effects along the eroded sloping land. Soil
respiration in the erosion area was reduced by 21. 14% compared with control area, and soil respiration in the deposition area was
increased by 21.93% compared with control area. Erosion effect on source and sink of carbon emission was correlated with SOC
content of the eroded sloping land. When SOC content was higher than 6.82 g-kg™', the slope erosion tended to be a carbon
sequestration process, and when SOC content was lower than 3. 03 g-kg™', the slope erosion tended to be a process of the carbon
emission source. The model could reflect the relationship between soil respiration and independent variables of soil organic carbon
content, soil temperature and moisture.

Key words : soil respiration; erosion; slope position; SOC; soil temperature and moisture
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(P <0.01),R* {HTE 0. 626 ~0.700 = Ja], ] & T
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®1 EFTEREEMTERENTEERERD (0~5 cm)

Table 1 Soil respiration models based on soil temperature and soil moisture (0 -5 ¢m)
A B bsZivA FEA KL WALR R? P
X HRIX 66 Y=0.2104 x * 03397 5 po-4712 0. 260 >0.05
Cl R X 66 Y=0.0729 x e 00827 5 11909 0. 666 <0.01
{‘ﬂﬁ/[“z 33 Y=0.008 1 x e0. 086 0T X W1.2857 0. 566 <0. 01
X BRIX 66 Y=0.001 9 x % 10277 5 1497 0.439 <0.05
c2 R 66 Y=0.018 1 x e 02807 y Jp1.4986 0. 667 <0.01
PUBLX 33 Y =0.003 4 x e 10357 5 13699 0. 567 <0.01
Xd»}[]ﬁ[z“ 66 Y=O 024 2 X e0. 068 1T X W1.2177 0 434 <O. 05
C3 fRAIX 66 Y=0.113 9 x 01617 - 1416 0. 626 <0.01
TIRIX 33 Y=0.042 5 x 00497 09421 0. 280 <0.05
X RX 66 Y =0.389 x ¥ MO4T o 04687 0. 158 >0.05
C4 RAIX 66 Y'=0.009 7 x % 03437 5 19550 0. 670 <0.01
JLARIX 33 Y'=0.038 1 x 01T 5 09954 0.388 <0.05
X IR X 66 Y=1.1737 x e 02297 5 01113 0.283 >0.05
Cs 2l X 66 Y =0.023 8 x e BT 5 6487 0. 700 <0.01
TURIX 33 Y =2.603 7 x e 01797 5 00487 0.173 >0.05
X HRIX 165 Y =0.078 4 x & 0717 5 09103 0. 191 <0.05
R X 330 Y =0.008 9 x e 0317 x p!-2148 0. 676 <0.01
{‘ﬂﬁ/[“z 330 Y=0.2250 x e0. 0377T X WO. 664 4 0. 298 <0. 01
pa Cl1 165 Y =0.006 8 x 71T 5 14230 0. 409 <0.01
2 165 Y'=0.000 6 x 12347 5 16982 0. 390 <0.01
3 165 Y =0.062 8 x e 4847  p1-0014 0. 428 <0.01
4 165 Y =0.064 6 x e0. 0527T X Wl.()262 0.333 <0.01
cs 165 Y'=0.760 9 x e 01637 5 0-5069 0.316 <0.01

1) Ve SR AR pmol - (m* +s) =1 ], T EHERE (C) , W, TR (%)



3386 AN 5%

B 36 %

ZEA T MR HLRIKE T R XA TR
HERER =0.676(P <0.01) B B & THAHX R
=0.298 (P <0.01) FI X BEX R =0.191 (P <
0.05). TaHA{R b DX - JFE 087 XoF 4 13 30 Y8 32 g i) iy
DU A FEXC B . 255 90 AT, AN TR PLER 15
S0, IR T A S R A e B . S TRl
PR IK S - SJE 0T X6 - S8 305 0 5 %) i 17 357 3K 1) %
HBEKF(P<0.01) , BE T BRI IE RE R {E1E
0.316 ~0.428 Z[8]. ULEHAR[RIA PLEKE 5 T L1ErF
W XoF - HE IR O B 8 e b7 2 AN K

TR S B TR () A B R T A Y T A
P, X T AT A AT T AR 2= A Hr (' 2) .
5530 3 2 O AT L T (A Y 5% 25 I HE +
0.9 pmol- (m?-s) ~SEME . FHrf 20X 1 g
I (5 PUNAE R 5% 2576 £0.2 pumol« (m*-s) ™' {5

0.6
04
0.2
0
-0.2
=04
% -0.6
-0.8
-1.0

o AKX 82X e R K

#

%/umol-(m?*s)™!

i

Cl I Cc2 I C3 I C4 I C5
ALK Bk
B2 AEENBAKETTEFREFESHIERREENSHEE
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and moisture with different SOC background
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Table 2 Difference of soil respiration along eroded sloping land

FOBAT Wil R /umf(/{; {fi_‘s) . /Mmof’?(jfn{ﬁs) L /Mmoffﬁs) L M kX ERFEH

X B IX 33 1.59 2.73 2.20 Cb — 0.30 13. 64

Cl fRX 66 0.25 3.49 1.63 Ce -25.91 0.79 48. 47
PUBLX 66 1.12 4.52 2.95 Ca 34.09 0. 89 30. 17
X BRIX 33 1.18 3.3 2.32 Cb — 0.58 25

2 {RX 66 0.42 3.17 1.59 Cc -31.47 0. 66 41.51
PUBLX 66 1.47 7.07 3.82 Ca 64. 66 1.2 31.41
XiF B IX 33 2.67 5.98 4.41 Ba — 0.99 22.45

c3 (EALES 66 0.72 5.16 2.90 Bb ~34.24 1.04 35.86
TURIX 66 2.06 6.62 4.52 Ba 2.49 0.76 16. 81
X} HE X 33 3.26 6.23 4.88 Aa — 0. 65 13.32

c4 2 X 66 0.88 9.27 4.50 Aa -7.79 2.16 48. 00
YU 66 1.59 9.85 5.11 Aa 4.71 1.45 28.38
X X 33 3.02 6.72 5.14 Aa — 0.47 9.14

cs fZimIX 66 1.22 11.22 4.84 Aa -5.84 2.49 51.45
PUBLX 66 4.37 6.24 5.33 Aa 3.70 0.45 8. 44

1) REFHFRRA YLD 52 0] LTI 22 57 B35 (P <0.05) /NG RN RISEA HLIR T 5 T AR 2 18]+ e 22 5+ 8 25 (P <0. 05)

2.3 (R - ST 4 P
2.3.1 ARSI S A PRI SC R
TERA R HUBR K F T, A RIS AL A HL B A1 1 b

P X B R T AR A TR IX e T A A X R X, %)
BRI TP R A A= i DX (3 3) . T A T 4 ol 5 2L
(R4 X - S P R I/ T O X L S RP I O, BN
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[F] 307 - P 1) 2 S S A MUK A K. 274G 5
AH WA 4250 DX A S8 P I AH X X6 HE DX P 3
WNT 21.14% , DU X = ERE I SF- ¥ 48 R T
21.93% . JZW T 4=k Xof 3 T A 3 IR 0 ) R e 2L A
A S 1) S A7 R S R0

TEA TR A BUBK K 7T, 452 Dl 35 T - 398 I 1% i
SOKPAR ZESE TEA LK F R RT C3 I R
ol 0 Ik T A 9 P U0 0 B A ol R ik T

2. EAHUKR S B/ANT C2 i 2 h S 80 m +
HEWp g A Ul AR R B IR R R U R
e 3 TET A e HE ik A9 I &K 5 A HIL B K S
A K.
TEARFAL T, PR 5 A MR K155 18
BT Y =ae’ P <0.01(F4). Hrph (=2l X 1%
P 55 AL Y 8 EOB A e s REL(R® =0.992) K
FURIX (R =0.967) 5XFHRIX (R* =0.952).

®3 EHEELEFRSENBRHXR"

Table 3 Relation between soil respiration and SOC along eroded sloping land

H BT i HHLik/ g kg ™' MR AR/ wmol - (m? +s) =1 A LIRS/ % g AR Ak % I SIS/ %
XT R IX. 0.94 2.20 — — 7.37
Cl (R X 0.66 1.62 -29.79 -26.36
UL 1.05 2.95 11.70 34.09
X R IX. 2.04 2.32 — — 33.19
2 RhiX 1.51 1.59 -25.98 -31.47
DU 5.54 3.82 171.57 64. 66
o B IXC 6.94 4.41 — — -31.75
C3 X 6.43 2.90 -7.35 -34.24
JURIX 7.08 4.52 2.02 2.49
X R X 9.85 4.88 — — -3.07
C4 R X 9.30 4.50 -5.58 -7.79
PR IX 9.93 5.11 0.81 4.71
X HR X 10.34 5.14 — — -2.14
cs {ZX 9.98 4.84 -3.48 -5.84
PURIX 10.67 5.33 3.19 3.70
X HR X — 0.79
A CFHE) RX —14.44 -21.14
PRI 37.86 21.93
x4 ErEETERRSEHRAIEHERD
Table 4 Soil respiration exponential models based on SOC along eroded sloping land
e for FEAKRL FRER Y R? P
X HE X 165 Y=2.0139 x e 0%42¢ 0.952 <0.01
{2l X 330 Y=1.4531 x e 1186¢ 0.992 <0.01
TR IX 330 Y =2.818 1 x &*0576¢ 0. 967 <0.01

) C: ALK (g-kg™")

2.3.2  THERIRS 4 BERIE R RO R

{0 X A8 PR XoF - 398 3 T A28 A 114 i oy AS F J%
(Q, <1) , FEAFIA HLARKE T, BH 5 5 FUTR X R
XTREIX (% 5). BEE A HLERK T Th s w420k
X Q, M 0. 16 B4R F] 0. 94. PUFRIX +HENFI % + 8
YL A Ak 1 e 17 Bt 3 A ML AT B4 T e ot - R
ARAE I L AU Qy < 1) BIEURE( Q0 2. 88,
3.12) ,ZEA HLER K C5 i ik 4% 80K (0, =
50. 81 >20). K HE DX - SFER I XoF - 458 305 5 A5 b 1) g
;B 25 AT BB 7K T 4 T v I B BB R 4 0
SeREAR IS T, FEA HLER R C3 I U 48 H A I
(Qy =1.25) , FEAHLER N C5 B L 3FE0F I % + e 7R

JERR IR ( Q0 =29.22 >20).

R X 4 HERF 0% 37 4 HE 8 S R K (R >
0.9) , 7EMI[FI A MLEK K F T, B i F DT AL IX R
MRIX (36 5). BEE A HLBRACE T, =20 X 4
W A7 -+ HEWEJE A S R BN, R® 0. 997 /N E]
0.907. VURLX FNE R X 4 eI 0 37 +- 18 15 5 (1) 52
i S A A [, 76 A AILB K P48 1 (C4 1 CS) SR AR
(C1) B 52 - M B 52 i) KT Pl k7 (C2
f1C3).

FH LG AT AL A S8 9 B 1Y) A28 A X T AR DX X R X
R S TR Ik X5 S R Y AR A X 4R ok
X = ST W 1% 52 i) R TR DXORIS AR IX
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x5 AEEVNBKFETLEFERS HIERETRENXRZEARO~5 cm)?
Table 5 Regression relations between soil respiration and soil temperature and moisture with different SOC background (0-5 cm)
HKT Wl - \ Siﬁ@ﬂfﬁa‘é%(o ~5 cm) —ﬁjéi;iéiﬁg;é,%(o ~5 cm)
KEFE R? Q1o KA R?
X B IX 66 Y =21. 009 x e 2227 0. 131 9.26 Y =8.099W* —29.939W +37.033 0. 136
C1 R X 66 Y =42, 821 x ¢~ 18067 0. 625 0.16 Y= -0.1023W? +6.4943W +0.570 5 0.997
PIRIX 33 Y =36. 539 x e =0 00017 0. 120 0.82 Y= -1.0682W? +10.388W -7.343 4 0.571
X X 66 Y =23.52 x > 4577 0. 192 4.29 Y= —-1.48W* +6.1851W +6.1357 0.026
2 (EALES 66 Y =43.961 x e ~0-19647 0. 445 0.14  Y=0.0747W? +5.659 9W +1.598 8 0. 941
JUARIX 33 Y =22, 34 x 10577 0.339 2.88  Y=0.4292W? —4.0184W +21.85 0. 048
X IR X 66 Y =28. 373 x & 0257 0.012 1.25 Y= -0.0992W? +2.601W +3. 1417 0.182
C3 (FALES 66 Y =45.571 x e ~%-13027 0. 449 0.27  ¥Y=0.1525W +3.064 1W +0.700 1 0.967
PIRIX 33 Y=19.82 x 1377 0.234 312 ¥=0.541 5W? —3.4054W +18. 881 0. 046
X HRIX 66 Y =8.293 1 x 27497 0.775 15.63 Y= -2.2925W? +18.097W —18. 782 0.326
C4 Rl X 66 Y =42. 821 x e~ 05857 0.388 0.56 Y= -0.062W* +2.531 8W +2. 845 0. 940
JURIX 33 Y =29. 829 x 000437 0. 001 1.04 Y= -0.2112W* +4.594 5W -2.432 0.339
X HRIX 66 Y =8.105 6 x 3757 0.959 29.22 Y= -3.951 1W? +26.225W —28. 561 0.384
cs R X 66 Y =29.323 x e %087 0.003 0.94  Y=-0.0336W?+2.1272W+3.4609  0.907
PIRIX 33 Y =3.944 7 x %3287 0.976 50.81 Y= -7.3426W? +69.193W - 142. 56 0.522

1) Y F 3P HR wmol + (m? ) '], T B3R (C) , W, HIEIBE (%)

2.3.3  HHERRE S AR A R R A A [a]
553

T AR eI AT W AR BOC & i
HARZAERAL Y = ae W* W] LUBCLF Hb S e 18R
JE5 RN R SC AR (B 1) . B, AT AR R

B Y = qe’ "W AT DU B WA LA A A
TR EE 5 IR R P <0.01 (K 6). Y
JEHHEPEI CO, B[ wmol- (m*+s) '],a. b, c. d
AR, C ALK (g kg™ ), T 2 LIERIE,
W R

®6 EUHNE TR FYHN L ERIRELERD

Table 6  Soil respiration models based on SOC and soil temperature and moisture along eroded sloping land

Wt AL e P
IR IX 165 Y =0. 080 1 x o073 0¢ +0.051 0T 0. 6677 <0.01
1;1’5'15: 330 Y=0.0116 x 80”)3 0C +0. ()279Twl.6224 <0.01
iﬂ’ﬁ/l:“x 330 Y=0.1222 ><60.0467C+0.0487Tu7/0.0633 <0.01

2.3.4  HHERRES R0 T B AR SR B

TEAN R HLBR K F- T 3557 46 - S P I8 14 52 )
WA LR K- (9 T ey i 5 5 I B %) + e
M F) 2 WAL CEAN R A B K -F AR (32 7) 5 &
SRR E X - SRR IR 5 e LA [ A7 LB K T AR R B

HMEREE AL,

TEATRISEAL T, SIS HILAR /K P A
FHHAHOCHE 5 LS X - SR R h 2, UL
SR IX ;S BT - SRR P95 W AN ] 35 £
NARFEB AL

®7 FEANREETHLEFRSRMmEFREXE

Table 7 Correlation of soil respiration with different factors with different SOC background

A PR K ez
T H cl c2 c3 C4 cs X B X RihX PURX
(n=135) (n=135) (n=135) (n=135) (n=135) (n=135) (n=270) (n=270)
LR — — — — — 0.621*" 0.625*" 0.632*"
Wi 0.614** 0.741* " 0.464 % 0.160 * 0. 128 — — —
FHRE(0~5 cm)  -0.436" ¢ 0.202** -0.035 -0.330" " 0.11 0. 059 —0.409 " * 0.193**
FHERIE (0 ~5 cm) 0.737 %" 0.279** 0.540* * 0.645** 0.422" 0.155* 0.768 * * 0.283**

1) = Hl = = 3 PIFR B (P <0.05) b 3% (P <0.01) F 5%

2.4 AN]SR 2 [ 28 55 9 BTHR

A HURR AR | S AE S A A e

X 4 AN A N 5 GLM AR R A T
ZEW AT (2 8) . SRR A HLER X £
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HEWE I () BT kB R, AT DA R A S R g AR R Y
54.72% ; HR 2 SV A4, AT DL fge B
I 1, 7 S ) 18. 86 % Fl 16. 13% 5 + ¥ i & n]

DU B A SRR I A S 10.29% . DR, SR
TI R Y ) BN, R E R
BE WA A R R

®8 AREEZEIHEFERZSETRHFEHE(GLM 235 "

Table 8  Contribution of different factors to the spatial variance of soil respiration( GLM)

SiH T3 22 HK R
PR IR +HEEE (0 ~5 em) R (0 ~5 em)
k= 1.398 0.412 0.263 0. 482
ST 5 He il % 54.72 16.13 10.29 18. 86

3 it

(R A Bk VR B IR BT [, R AR Dl s R Y - e
A HURRAT S RT3 A 5k 50 5 i B A7 2 3 A, 2 X3
B A PR ARFAF 58 () — A [ . — a2 280y
13200 5 35 S HE RO R £ 49l — AR
AEAR Ik - B8 1) KRB R CO, JETTIA 0.37 ~ 1
Pg'® s S —H o E N AR T 3 R — A
0.56 ~1 Pg (BRI ). Lall ™ SA Sy 4 45853 1k 38 15
PRIXE AR R Z R E R, R E
P DR R 0 SR T A ML FR M | e 27
SERRE FHEFEE 0.8 ~1.2 Pg BB JR. Van
Oost 25 FEABR N _FHIFFEIN M TE £ 3 WOkE Y 4>
B ANGE T AR T BRI N T A HLRR A i, (2
3T BB ML W SRR , 8 - 4 DA KSR LA Y
B L B BRI 22 | T LA A A A BRBEAE A% 4 4
H S A B 0. 12 Pg MR, ik 264 Yy =
A, =T E T RE S O A BRSO RUEE | (R kR R R R
AR S5 A K 5 —Jrm, il g
PR B B B sk ed 2+ - A AR 122 3 75 S H
PIZEIATEUAS A2, DA T AS R A A2 ok 3 HE 3 1 UL
SNE I — BRI, AT 5 DA 1o R BE A 5 RN
Ivi] 3 AT HLAR TS S 1 4R ok X 395 i - B2 0P 187 %) 52
VA B T BRARAR il 25 1 - ERRHE A 52 M R 28
B TR0 e Ak 2% AF
3.1 RIERPIE R S HLIROK T 1 R

AW R B A MUK T 3
VX - EOF IR (1 5 M N (2 7). X
BIURR Xt = S8 0 Wi (%) 52 i) 2% 3 3 K T B 1 R
SEDONYON Y A — e R B R DUE i 51 AR Y i
Sy ERE I A4 AR Ak T 5 AT AL K. v s AR
W78 & BRUURUSE 7 Fi TRV B UTTE & 45 , 45k
R AU HLER KR X R DRt 3 %
T A R ML R RS A R+
JEELEATE RSS2 ik 33 T AN (] 35

{706 T I s T8 25 5 S 1 SRRk 1 16, 13%
TE VP 1R b X b - 3989 0 ¥ S o B 4% F AR
EE ARG

AT DUBRE: - ST 1 1 B R, %
ST R 23 [0 2 S5 Y TR A G 54, 72% , X 1 SERE
PRSI T N | L L R A (2 8)
SRR M VLR S G SRR o st s
W FR) SRS , A AL )™ A - SRR ) A DR i - 4
T B e 42 A LR AL R S5 IR . A R A
FERWA BB 5 i 128 A0 - SR S 3R 1) AR fE
ACHHIF i HL o 4 2 TR A WL 7 Bk A 2 5 2 i
J ST i1 2 S Y AR U 45 R SR WA AR [ A
AL TS 5T P I 4R S 33 T HAT T 5 F) B oz
SEALRIUN, VURRIX (1) - HEF oK TR X (2% 2
I 3) . 12 i T AR 1R 1l DA LR i 21 DL
X, IR ol X R R A LR ik 2 S 4 5.
3.2 A HERPIE RS A R YOG R

VFZHE R, H RS R B
MEOC R (R AT, IR P R X -
BLERTE 3 1 RN N Oy W {4 2 N e e
TR 5 R O AR G (3R 7)), il B
TAREAE 8 Adttr, SAFMIL 8 JH IR
1o HLAZWR AN, SRS - S 2 ) SR AR
FEPH IR BN L IENE U A R AT
5 T - SR PR o - SR 0 45 1) 28 S5 1 B R R 0
BANT OB TR (K 8) , SR AT L
R X ATRE T 8 H 2 KK A5, 1 3%
T P AR MR R HLAC PR, S B0 N 0 ) - S e o R
H X AR ) A e —— L ST 5
MERESC R E (K 7). SR, Reth 5517 0N 123
L S R ST A S . T B i
A2 e SRR A G, AT S R R W] 2 4
LR S ST ) 5 ) e SR P WY 8B Sk S
FHTITLE R

T 8 A 4 - SV % - LI 1 17 L AT
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Bt 2% 36 #&

WA 22 5. 52 AR P 7K o aE AR M R R, 1%
b DCAIGTARIX K 73 22 S B0, T ARk X 4 M it
B | PRRE R FRKPEBAR™ . BrLL, 20 X £ 4
T B AR HL v, e M3 R Al ARk HLAIR
(£9). DUBRIXIARR, 38 Bf 8y, ORI
BeFpR RGBT BT L, DIRRIX 3
TS AE A /N HAR AR, 4 390 A28 Al /I HL A (1]
2) . AR AR DT, DURRIX - i A= W i 1 52 PR
TR R DU X AR b XA e 2 1 i A P 5L
T BN A AR AT A 0 B A O T

PRI, A 1 P8 %o 9T R DX 4 38 P R 52 i 65 4 e [XC
B (R 9) . AR XN & , A=l X 380 B o
AT RE RN AR 3 S B BRI R R R
1 BT it DX S I 087 oy T 0 Ak e
(] N 28 AR 5 SR o X8 e AR RO R T TUAR
DX A R TR S B TE R T 48 h NI E
F A2 I3 T < SR R0 S, 5 B0 o0 a1 )
JEAR A X - P (I 5K e A T Y 2R 1 B IR
M AR I K. (ELX AT 5 il X AE 8 H 22 W I 4 £
BRI I ) RFAE

®9 EMHMEEARBLIEREE (0~5cm)”

Table 9 Soil temperature and moisture at different position of the eroded slope(0-5 cm)

e fr + BB C B R R R % TR % TR R R %
XT AR IX. 30.92 17.17 12.65 34.23
(R X 31.74 18.97 11. 62 38. 64
U 30. 81 17.23 14. 47 29.92

3.3 (Rl A TR I RN S A BRI 56 &R

{2 A [) 5 07 - 39 i 25 5 L) R ey ot =
Az 1 - S HE A R Y A5 5 3% T A LR K
BHR(E3). ARG FZMT, £ PR 2/
F3.03 g-kg "B, Bl I Pl EE AR 1 3 B VR L
P IEA LR S KT 6.82 g-kg ™' I, 33k 1 4 ol 3%
W ERBUABRIC SR, 2 A HLBR K B AR
B YE RIS 1, 8 BILR R T il
AIRR MR . AXTT R, S5 X XA b, DURR X A
A BB S8 T 2 A ST 3 fin K TR
ol DX R 14 ik /> . > A 3 LB K P R
SRR I T 52 A HLBR A R IR AN, DR, U
DX 3880 %) WL T e 2 9 106 P 55 i o BR 4R ol X -
SV 5 18/ i 8 R AR X BRI I g 184
WRFEE. BLAh, ARIR] + e HLAK TF 5t F 4= ik X RN T AR
X+ SRR ) 25 5 1T it S AR ok i 1 - SR R TR
RSN PS I T b F SR R/ o 5 o g
SEMIRAE MR 25 |45 T X A 5 P SR AR s - 1 7% 2
OB e T 5 AL 0 1k 2478 HLEK & =
B, gt R, HUUBUX 4R i AR 1k
BN AR T UURR X AT WL A7, AR A T A
X A SEIPIR A B0, R, 24 4 A DA & A
fen s, W ARk A ) AR R AR A AL A R
RCRSF, ke 2 ks ) TR L AR X B AT R R
T - HEAR b (8 YR ) RS A O LA
AT BE 5 4Bk RUBE 1 Tk B AFF 9 B A - A HLAR 7K
2R K

ARG W T AR A ALK SR 36 R ik

DUBX PR AL, 57 T AR HLBR 95 T £
SREE I 5 - R R 2 ) B RO R IR T AEAN
[Fi] - SR T T 1) A SR R i RN AT L Y
)R, BT A LB | 57 1t S I I B2 ) SR
W2, (E i Tl R IR T 8 A Irigasie
AR BRYE. DRI, 8 75 X 45 ol 3k T - S 0 AT
S IR T Sl 2 W N, 2 — A Y 2 e i T - S
HO)EU AR XA O

4 i

(1) FR b3l 1 AN [) 3500 A7 - 398 0o 5% S 9L 3688 38 114 g
PEASTR]. 3 B X YA X A S R S R A,
TR P XA okt DX, BT R B i

(2) 13 b3t T 38 0P W = B2 0 ML 75 2 15
ey , T DA figp A 3 T A SR AR S 1 54 7% , T
JEE T figf o - ST A S ) 18. 9% |, 34 AT fie g - e
WP AR 1 16. 13% , 3983 3 0T fige g - 49 g AR
S 10.3%.

(3) (=%t 394 1] = S % (1% 55 ) LA B I8 1) i
ARSI RLN . AR T SO 1T 1R ok DX A S IR ik /)
T 21.14% ,DURRIX R IERFIRIE K T 21.93% . {27k
e 1 - R HE A IO 5 A MUK A . Y
AT B 7 S A R B AR ) TR A
YA AR AR YT AR L ) e U A
SZ 30k
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