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Abstract; Land-use/cover change and management disturbance has been the major driver of ground arthropod diversity
retention and loss in agricultural ecosystems. However, relatively few researchers have addressed contrasting responses of
different trophic groups in ground arthropod communities to environmental changes induced by land-cover change and
management disturbance in relation to their abundance and species richness in an arid ecosystem in Northwest China. Using
pitfall trapping technique, we investigated abundance and species richness of three trophic groups (herbivores, carnivores

and ‘ detritivores +ominivores’ ) of ground arthropod communities along a land-cover and management intensity gradient of

ESWE : HK F AR B4 BRI A 2 K SO PR A U T R HHRIE EUE (91025021 ) 5 T 15 DX A 25 161 5 0 i S 0 8 P I i 4
T H %% B ( SKLURE2009-2-3 )

Y5 B H#A:2011-03-26; &iTHH3:2011-05-23

# IAVEH Corresponding author. E-mail ; lifengrui@ lzb. ac. cn

http ://www. ecologica. cn



4170 A E = 314

21-year-old cultivated shrubland without irrigation and fertilization, 28-year-old Poplar and 33- year-old Pinus plantations
with irrigation, 27-year-old farmland with irrigation and fertilization, and natural sandy grassland as a control, from which
all of cultivated systems were converted. Environmental variables ( including soil texture properties and microclimatic
conditions) of the five habitats under study were measured and canonical correspondence analysis ( CCA) was used to
determine the relationships between the abundances of three trophic groups and environmental variables. Our results
demonstrated a significant reduction of the percentage of ‘ detritivores+ominivores’ and a marked increase of the percentage
of either herbivores or carnivores over 20—30 years after conversion of natural sandy grassland to cultivated systems except
for non-managed shrubland. Our data also revealed that changes in land-cover and management intensity had significant and
differential impacts on the abundance and species richness of the three trophic groups. Conversion of natural grassland to
cultivated shrubland has led to a significant reduction in the abundance of the three trophic groups, but did not influence
greatly their species richness. Conversion of natural grassland to Polar plantation significantly reduced the abundance of
¢ detritivores+ominivores’ , but did not influence the abundance of either herbivores or carnivores as well as species richness
of all three trophic groups. Conversion of natural grassland to Pinus plantation significantly reduced the abundances of
carnivores and ‘ detritivores+ominivores’ , but enhanced the abundance of herbivores. Conversion of natural grassland to
farmland significantly increased the abundance of herbivores, but reduced the abundance and species richness of
¢ detritivores+ ominivores’ . CCA demonstrated that key environmental factors affecting carnivore community distribution
were ground temperature, soil NO,-N and field capacity, whereas those affecting the distribution of herbivore communities
were soil texture, soil NO,-N and bulk density. Also, ground temperature and field capacity were found to be important
dominants of ‘detritivore+ominivore’ community distribution. These findings have important implications for improving our
understanding of the underlying mechanisms of how land-cover change and management disturbance interactively affected the
patterns of arthropod trophic group composition, diversity and abundance through their effects on biotic and abiotic
conditions of studied habitats, which will help to develop a more effective management strategy for conserving ground

arthropod assemblages in these arid ecosystems.

Key Words: Heihe River Basin; land-use/cover change ; management disturbance ; ground arthropod assemblages ; trophic

groups; biodiversity conservation; multivariate analysis
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Table 1 The characteristics of soil and environmental conditions ( mean + sd) of the five land-cover types under study

RIRTEBF L AN TR NTHMH ATk

A

FFHEA5 B Environmental variable Natural Cultivated Puplgr Pinu's Farmland F
grassland shrubland plantation plantation

M HEE Ground temperature/ °C 37.5+£0.5a  34.3%0.8a 23.4+0.1b  24.0+0.3b  23.6+0.7b 151.07 ***
355 /KB Soil water content/% 2.2£0.02¢  2.9%0.1c 5.6+0.3b 5.3+0.5b  11.8+0.33a  192.81 ***
M &) 35k 42 Field capacity/ % 16.7+0.3¢  18.5£0.2b 21.6+0.5a  21.0£0.3a  17.7%0.1bc 55.67***
FHEH KL Coarse sand/% 15.6+1.7b  24.1x1.4a 10.8+0.7¢c  10.0x1.1c  22.4+2.5a 16.54 "
HIRANESAL Fine sand/% 83.8+1.7a  74.8+1.4b 84.5+0.3a  83.2+0.4a  73.9%2.6b 10.46 **
- HERRTRL Silt/ clay/ % 0.6+0.1c 1.1£0.1c 4.7+0.4ab  6.820.9a 3.7+0.4b 36.69 ***
1 HEA T Bulk density/ (g/cm®) 1.58+0.0la  1.55£0.003a  1.41£0.02b 1.31£0.0lc 1.530.02a 59.73 ***
pH 9.4%0.12a  8.1+0.0lc 8.4+0.04bc 8.2+0.14c  8.7x0.04b 30.71 "%
345 Total soil N/(g/kg) 0.06 £0.001b 0.09 +0.01b 0.47+0.07a 0.37+0.07a 0.52%0.02a 27.98 ***
B NHL/ (mg/kg) 5.97+0.4bc  5.62 0. l4c 7.16+0.11ab 7.87£0.13a  7.98 +0.3a 17.85***
HAR NO5/(mg/kg) 1.51£0.05¢  1.17+0.17¢ 0.21+£0.03d 6.63+2.08a 3.17+0.3b 28.09 ***
A LB Soil organic carbon/ (g/kg) 0.56+0.02b  0.55+0.02b 5.85+0.21a 5.34%0.77a 6.56+0.28a  227.41 ***
C/N 9.3+0.2b 6.2 £0.6¢ 12.5+1.4a  14.4£0.7a  12.6+0.8a 21.227**
R Soil salt content/ (mg/kg)  843.3 =76.3b 1614.5 £381.4ab 1073.3 £40.9b 2515.6 + 141.7a1185.7 = 99.3b 10.09 **

# % P<0.01l; * % % P<0.001
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FERMEER TR F W, KR T N N TS R T e+ A 2 1k sh oo 3l &2
YA EVESh Y e I 3 FPE SR SRR R R R AR R AR g e A N MRS 3 0 1 AR
B YRCR, B TR R B SRR IS R R R IR B A A D R TR R S
THEEYESh YGRS T R+ A S MR R R (8 1) .
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Table 2 Results of one-way ANOVAs for the effects of land—cover change and management disturbance on the number of individuals and taxa

richness of three trophic groups in the ground arthropod community

BN 75 AU & AMA%E: Number of individuals HHEE R Taxa richness

Trophic group Source of variation MS F P MS F P

FHEM: Predator [X ZH[A] Between blocks 2 0.001 0.01 0.9934 0.03 0.63 0.5579
Qb F[A] Between land-cover types 4 0.497 6.19 0.0143 0.05 1.07 0.4295
%2 Error 8 0.080 0.05

H & Herbivore [X 4l [H] Between blocks 2 0. 060 0.35 0.7167 1.25 3.84 0.0677
AbH[E] Between land-cover types 4 1.055 6.07 0.0151 1.58 4.85 0.0278
2% Error 8 0.174 0.33

JE e+ R b X 41[H] Between blocks 2 0.129 0.68 0.5322 0.01 0.34 0.7214

Detritivore+ominivore ~ ZbFE[A] Between land-cover types 4 3.273 17.30 0.0005 0.15 8.10 0. 0065
"2 Error 8 0.189 0.02

HAiib MW, - BT VR BIR it X i 1 1Y e sh B SR IERE A L™ A T R (] 2) o FF R AR
TR 2 78 S R R A TR TR S 2B 40 4l P R B 2R R 9 L 051 (b g I B P sh 4 0
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Fig. 1 The influence of land-cover change and management disturbance on the abundance and taxa richness ( meantsd) of three trophic

groups in the ground arthropod community

B R K RSN TR S W A e e ) BRI T B v+ 22 vk s e iy L ) (L i i A
TARBEIR IR ) o FERIR B B AN AR BB N AR A8 N TARFIAH S FAE S R g et ME
PEFN S EPE+ 2R 3 s SRR L E 09 4 1:0.2:4.9,1:0.3:4.8,1:0.2:1.2,1:1.4:0.3 F11:0.5:0. 8
(E2), FEtEmEEIONE IS K BB+t O il 3, W R s M A S REn
THH /i e 1:4.1,1:3.7,1:1.0,1:0. 13 F1 1:0.5, Ftl, RIRE HFEAR Fg bt N T AR Amh A
TR RSN TAORIRE R AR B S | b Iy B sh P 0 P 28 B o LB S a3 i o 5 LU E 2
(R

X5 FRAFFERE L 3 FhiE SRS E L SO ARL I () AT 26 B, R AR 1l 5 M e N MR B 1k sh W 1 A s 1 A
VRS, S N TR AR B 47 1P S A 74 20 3 A AR R 55 /) 5 T 8 T A FE S5 5 7 P N TR
T E SRS AU K, SN TR AR U /N (2 3) o AR, RAR B S5 VE A R B sh
FETE A U 2K T S5 A A RIS A8 A TR AR | [T A T S5 A A AR A TR A P sl i B
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VAL AR U PE 2R T SRR N TARR AR, 54 100 [

FOHERIBLETE 2 ABAR, RAR S BIATHA o w| g :
MR I 0 5 P4 J B DR AL RIIAEE 8 g
TR T S AT TARAM LT (% 3) E ol
2.3 R RIRES HIESIFALLOMIIE 2 |
X3 FEFRIERE MG 5 13 IR T LR CCA N

T e I R < A 1 o T S e 2

29. 1% (AR5 FEEPESSHE 27. 9% AYALS S R0 ¢ J B 1k +

ARETE R 46. 4% WS R, A BN B ! Land-use/cover types

PECREEPE’ 3 DIRAR 13 DIRSZRRESHTA LIS @y twmwsemmmtonmms sam s 1y

FEOST R 0.922.0.967.,0. 961, SHEF R 2 UM R  sednme) Esmmm

AR 0.897 0.867.0. 714, AHHEF RSNG4 ff #1 L Fig. 2 The influence of land-cover change and management

lﬂ%z‘ﬁ]%;’éﬁ ﬁ‘?ﬁ 5%%?%5’] 33% ( %:2 4) 5 disturbance on the composition of three trophic groups ( meanz=
Xd' 13 /I\%%QEX‘T 3 ﬁﬁﬁ%%%éﬁ%ﬁ%ﬁﬁkﬁﬁg sd) of the ground arthropod community

i CCA A2 SRR (2 5) , shmida | B3 S A

HH (A1 R 7K & pH (EURT 38 28 5 5 AN F X & PR s 0 0 A5 4% R 0 35 (B30T 3 ) S i), HL i ~7 i B

53R 32% 18% 16% 8% F15% . T HERMRL IR LA pH (H  H M HpK & A i wd & it

6 K XA B S 0 o A Ak Je A 3 (SR IR ) S ST R Oy B 27% 17% 15% (11% |

6% F1 6% , HuTAITRLE | FH AR/ | 4 MLa 3Rk b | 3 B K R3S 6 T < B i+

ZEME S A AT A SR AT Wk 2 (Bl W ) S e L ST A R A 40 h 57 % (8% 6% 6% 5% Fll 5%

(£5),

x3 SR E 3 FEFLEHAME Sorensen HHEUEIEE
Table 3 The Sgrensen’s index of trophic group composition similarity of ground arthropod communities between the five land-use/cover types
PN S TRLSE: ]

HFHE Trophic group Natural sandy Ai@@@k% AT%Mﬁ AT@%M& 'ﬁMﬂE
grassland Cultivated shrubland ~ Poplar plantation Pinus plantation Irrigated farmland
& Predator
PSS TREE S 1 0.71 0.33 0.63 0.44
NTHRRHEAR 1 0.35 0.67 0.47
NLAARAR 1 0.63 0.67
NI SRV 1 0.74
FEE M Herbivore
RIRTE L H by 1 0.51 0.53 0.46 0.63
NTHRBRHEAM 1 0.53 0.46 0.62
N LR 1 0.50 0.74
N T HRE TR 1 0.71
JEEPE+Z4 &M Detritivore+ominivore
KIRTE IR 1 0.80 0.45 0.29 0.75
NTHRBRHEAR 1 0.44 0.29 0.75
N LA 1 0.33 0.29
N TR TR 1 0.40
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x4 WHETEINMAREFREEN CCA HIFHMMEHLE. . MEHERERFHEXRY
Table 4 Eigenvalues and taxa-environment correlations for the CCA ordination axes of the three trophic groups of ground

arthropod communities

B FJHE Trophic group Axis 1 Axis 2 Axis 3 Axis 4
T EMEEE Predator

FHEH Eigenvalues 0.445 0.246 0.211 0.093
SRS IR N F A5 Taxa-environment correlations 0.922 0.897 0.797 0.719
SRUE B 5 H 08 Cumulative percentage variation explained 18.7 29.1 37.9 41.8
551 HEFP Al 2 9 SRR U B A 55 Monte-Carlo permutation test F=17.13, P = 0.001
ST HE el 25 PE Y SRR R U B R 5 Monte-Carlo permutation test F =243, P =0.001

HE M Herbivore

HHEH Eigenvalues 0.65 0. 444 0.262 0.242
Y SERES EREE K F A ¢ Taxa-environment correlations 0.967 0.867 0.777 0.776
PRI 5 /0% Cumulative percentage variation explained 16.6 27.9 34.6 40.7
S5 1 HE Al M R SRR R I B AR S Monte-Carlo permutation test F =5.76, P = 0.001

ST HEF b 2 T I SR RIS B AR 58 Monte-Carlo permutation test
JE B+ 2 B PEZRE detritivore+ominivore

2.35, P = 0.001

FHIFE Eigenvalues 0.338 0.097 0.078 0.021
SRR S EREE N T A Taxa-environment correlations 0.961 0.714 0.648 0.599
FERU AR 5 4380 Cumulative percentage variation explained 36.1 46.4 54.7 56.9
551 HE A M Y SRR R I B ARKT S Monte-Carlo permutation test F=17.49, P = 0.001
JITAT HE P 8 (9 B2 R I S RS 56 Monte-Carlo permutation test F =3.47, P = 0.001

x5 BARREETENHEDEIIYAREFR LS HRIRIZIMERE CCA 5T
Table 5 Partial CCA to determine the net contribution of the 13 environmental variables to the variation in the distribution of three

trophic groups

FRBE AR TR Predator FEEPEZEE Herbivore JE B+ A4 MSEBE Detritivore+ominivore
Environmental TR/ % DLk % TR/ %

variable % variation explained F r % variation explained F P % variation explained F P
b T IR 32.42 8.42  0.001 2.64 0.84  0.567 57.19 22.07  0.001
A K 4.08 .34 0.195 1.09 0.33  0.982 4.68 2.08 0.054
FH ] 46 7K o 15.50 4.80  0.001 5.82 1.80  0.053 7.55 3.04 0.017
pH & 8.00 2.57  0.006 10.65 3.22 0.001 1.80 0.88 0.465
o8 iR A 3.08 0.99  0.456 2.79 0.89  0.527 2.34 1.13 0.344
e E A 0.83 0.27  0.997 5.77 1.82  0.059 3.60 1.67 0.133
IR R 2.25 0.74  0.689 26.87 6.55  0.001 5.76 2.39 0.051
TR E 5.08 1.67  0.068 14.53 4.16  0.001 2.52 1.15 0.305
TR 1.25 0.40  0.961 2.99 0.95  0.481 1.08 0.49 0.743
TSR 2.33 0.75  0.689 1.89 0.60  0.801 4.50 2.03 0.066
T IR 17.58 4.98  0.001 17.36 4.61  0.001 2.16 0.99 0.422
A LR 3.58 1.19  0.287 3.53 .12 0.343 6.29 2.74 0.033
TR 4.00 1.32  0.174 4.08 1.30  0.201 0.72 0.32 0.919

IO 3 FlvE SRISHE A B E R AR RS i, 22 ) 3 M SR IEHE M SRR R S R 1) CCA —4E
HEPIEL . A EPEZERERY CCA HEFFIETAT LI Y Bh Rt i 1 Rk | 25 FRE A £ ) 27 00 3 200 A 72 AR
AR R IR E H R L S e B RSP R A S5 DR B AR RN T AR R IR T R
FIAE SR 2R T 2 A TE R I N bR b | BRI R HIG A} 32 2E0 Af 7 A A A TR iy 8 ek B el ik
B FHRE B0 BURFAI SR B R 2 A 7E B R T A8 rp (181 3) o 72 CCA HEF IR, 556 1 HEFr il
AR fRe R B PR ARE AL B2 Tl B (ARG RN 0..847 ), HUGR: TR T (FH R R BN -0.740) R WIZE 1 4iF
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Fe i J2 2 S e 1 M il B AR AR BE | (RTINS e 1 b S E A RE L b i L PR P Sl 0 A R
SUARBRAE B2 22 B Bk} | TR R R A1 25 R ) 8t 0 0 A A i 5L 8 A v 1) AR e M AR 05 e i - A (9 5
ERRI R p B R} el R LR | Beod s AN PR R S 2R o A T RE AR AR . 55 2 R
BAVRH DG PERCR R B E A 1J2 FH )5K  (CRHOC R B —0. 631) , R WIHEI il 2 322 S e 17 FH i) 457 7K A2 A
JEE o FTRIE K A2 e SR 2R A, B2 AR ] F R A6 B | BRI A6 ok A e A i P ) 5 K
o5 R R - F N AR (181 3)
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Fig. 3 CCA two-dimensional ordination diagram of three trophic groups of ground arthropod assemblage and environmental variables

across the five habitats

x REEFYZERE(RL) , O BRI, A BTIATAH, O B AT, O N TRREAN, @ KRR H

MAEEPESRAER) CCA HEFFIEI AT LA Y R R AE B Sh i) 200 A A AR v MR B b B A e ) 2 22
OIATAERRR N T AR A 8] St e SR 5L BRI B R 2 2 A FE R W N AR LA R} S LRI
B EZ AR AN T AR TFERE A2l e R RL RS < 0 5 S 2 20O A /e HE AR T A 158
F(1E3) . 12 CCA HEFF B, 555 1 HEP AR S PEBOR PR A A T R (A SC R B -0. 862 ) | 13
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AL (R BBk 0. 743) F1 pH (B (FHOC R EHR 0. 622) T T A 6 A28 545 2 HEF il it AH DG P 344/
(FHEZREUAE 0.021—0. 479 Z[u) , R IIHERPf 1 B e T - 3ekhkehr - HERYZS 2UM pH (H 5528 X hl &
PEISHE A A R2 ], HERPR AN S S A B M o A I 52 ) 3 SR BITE I LA RE ZAEFL
R R SR 2T 43 A5 F 225 5 (ICRURS Bk &5 2 i A A L TR v 17 pHL (L A 52 i 3 SR L7
LG PRSI A TE S pH (E R FRAR B AR 85 (181 3)

M ETE+ e KBER) CCA HEFFIERRT AE 8 R RN ZE R 32 A0 A /e K AR b A= B vy R
BB FF A AE AR TR A, O i B R R R e SR 32 B A AE A N TR P, 3 Y A ) = 0 A A i
FAS N TARH T AR R TS A FERE AR FH A 8 (181 3) o 7E CCA HEF I h, 555 1 HEFPRlAR SCPE B K
P4 AR 2 b T L (AHOG R B 0. 930) |, FLU R 584 Bl (AHC RN 0. 915) , AR KISl RS # ok
(MXRFRECH 0.863) T IE S /KE (MR FRECN 0.805) HHIFEKE (HHICRECH 0. 728 ) 1 -8R (K
RN 0.693) HJE 6 MEE 555 2 HE A A S PE R B/ (M 56 R EE 0.01—0. 241 Z [A)) , X ERUIHER
1 TR T M TR | A LR ARG R S IR A B B+ AR B AR I RE I b T YR
IR = ZERIAE R 22 i ZEHRE S05 FRR AR R 3 4 A0 A T k3 8 v 1 DR R e R B N T bkt
w1 A HILRR FURS B 5 5 ) R R BT A 22 1 R B O FRRE A R R RN 4 R o A 7
HERYRLANAT BILA 5 52 458 1o A AZ A RIS TP A TOMRRIE A B A= 3 vp (181 3)

3 itig

ARTGRF S (R 285 50 S 1 - b BBl A A 55 48 B it A A P o e A ) B A S ER T 1T 2 I
THT 19 B S AR e R r Rk 2= k. RS AE LT LDy TS 2L

(1) VAo B4 R AR B b 5 A S AT A A5 B it A0 N TR PR T A PRI - 18 A 2 R B AR AIE JC A B 25 5%, i
55 S VR T it P A R RIS s N TP e S it R S At A5 i P A FE A 75 R AT A Wl 35 (0 22 52 TR AP 9 3
K I B ANR TS B GAR R A B TARRIRE A8 N TARTE B3 BB RAE E R 225 (% 2), b
G RR  FE T RIBEAIE T, 7 0 T0 A BI it 7 SR Sh A b ) £ 384 SR i A ek B v e 5
TURRRAA] 78 21—33 a BB b 78 TCATA 48 PR S A0 Sh 9 R 0 T, B ali sl 2 + i A 9l o0+ A & S8t
SIS R A A T 1 S VR At A BRI S O e T A A S ER B AR L B, BT ST RE H
A WA BE S5 ARk, PRI, 5 - Mo a8 A EL 785 BR it 7 T B A 78 R 4 3 S R i A i AR
Y TR B R S IR Sl T

(2) X 7 4 70 T ARV S i X b T 0 PR Sl 0 7 SR 28 B A BURRAIE 15 i ML R I 9 R B, R Bk
VB il T 70 Ry S SR A B T N T ARARIE AR 21 J5 , ISR 0T HiL 5 B 5 5 25 B (R 4 B A T 5
M), 2R T 487 TR SR S TR el 2 728 S S S5 R P A g AR 1P TR St 7 T AR it S A5 BB ) 4 TR AR S R B
20 ZAF)E , WA U T MUY R sh R 3R R B AR AR LA S B L AR TR b b R P2
B REAIR T < T e+ 22 e B Lo i (1B 2) . ARS8 & B0, 78 AN [) 7 A5 BEL A it R T3] 70 A 0 AR
PN TR B 1 1 5 PR Sl S 28 B A AT A I B 25 5, R B S WAE A N TR A S R e bl P 2R T
oA i B T AR TS TMAE S RS (AR 1 M+ 22 vk ST S el R m e # (K 2) .
EIRBFEEE AR FEER 2 B R A1 DL, B AR b M RS T i 3h M T LSRR i I AN -5
B SR AE o 5 A PR A7 AE I O T, - b B0l A Ak 5 78 B it v LA o A A FH ) M T 7 s sh 0
TEALRL A R P AR T A A 25 R G2 R A ST 4G SR IR 2 I, - M 7 g 2 T AR B it %o
Mot/ SRS 25 B S AR A VAR I S R T R AR b b X R A T A — T A it R I
FA IR BN T AR 38 sh R V4 2540 5 M AR I 52 2 B0, it M 4 B8 T AR N TR A 38 R e - B sh i e %
E SR RERE A LLRCRAE 7 R MR A e 2 0 10 s DX )3T g 4 B L A — 00 A DG A T) 45 B i (A5 A )
VE 2 A A B RS FFIA ) XoF 4 /N2 4 AR 25 3R 5 - S8 s W T 245 A0 5 el RO PR 9 o R S 4 L ot
3 e - SRR A T (A AL i pH E U ) X 3 sh W IR A A A T B RS EAS [
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PR G - S S TR S R R 2SR R AR MR A TR TR] . Stenbacka S5 7 Jii JL AL b DX 6] 4k F R[]
TR O B (S FAE IS ) S SRt TR R AR SR BE A B S Bl AZ KB U 50 P 2 3 B 0 A R B 92
B, SRARAE BB B X 25 A2 MK Y OB B A A R A B TR AR I s

(3) 38 3 XoF = 7 A 2 A RS B i o b T 15 B2 8 AN [ 78 S 2 A Bt R b = 8 S i L 1)
WFE S B0, W OR35S N T ARARME AR TR FAM MR, S 35 B AIC Tl Bk sh A i A (A, (E
H Rl B TG 3 R [ BRI, RAR B MG AR Sy N TR TR ARORIE R AR F S, B 3 TR & b sh
FASRES R (BT L Ah = 5 B T B, M, 4 R AR R AL A8 S N TR AR MR AR S | S 3 R AR
TEEEZr et S M ERECE A EEE (B 1) . BRI E R T LU A — AN RS RS
TR PRS0 RN o = 8 3 T e 0 e 7 A ARV BB it 06 0 1 T 8 e sz vy B G IO A LA [ 5 s - e 7
AR RIS B it XoF b 1A Y JE s A AR B4 SRRSO B K T X R A B BRI, A 5 W R A L
AR X i B A RV BRI Bl ) S T R AR O R S — A RS T G M S A0 A 2K S i )
SRR

(4) 38 L% o T8 15 B Sh W N A8 FR 2o A 5 AR AR IR N T X R I 2 A8 B Mr i o, #8717 b i 79 i
WA R TR ISR o A %t AR S IR AR Al e o A X S He 22 57 S8 B PPN TS ) 48 A8 B AR A o
3 FPE B A TTIRR . CCA ZMHT I, B RE A9 13 A 382 8RB AR BB T & 25 50. 5% 1)
A5 FHEHREES1. 3% AR5 I T+ 24 Bt 25 59. 2% AR 5 i CCA AT Bon , 76 13 S IREEAR
s S E S o0 AR 1 S A S R R M TR | (R REK | RIS A pH A A Hoh
VL | HH ()K= 0 e S ROl e s B A Ak B STk oR de K, R B R i TR R sh
G AT s S ERIAE 4 22 ) R IR ) | 1 R R G R s ) 43 A A b T IR A ) AR R AR B b i
] E 7K B (A5 ) 2 BRI AR 22 AR IR R ) FERE B 3B BRIk BHRIMG R 8l 43 £ F R RE K R 8 s 1 A A
FRETFAS N AR (] 3) R mRE B sh ) o0 A i SRR PR 1 - R hE 3RS 0 1% & pH fA
EEYIETE R\ = w1 e S A e w2 L 0 YA (P~ 2 | S R (DS R e R =X G P B R R P T S i N
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TERZ NS R sh ) o A e i pH (B KRS R B ep (18] 3) . i &+ 2 b shl) o0 A 1 &
PR 72 e T R T TR K i | S AR | SRR | R K RN M A R, e i i LR ¢ b
+ At SRR AR LR SRR Bk, R B SR, i IR B AR BLAE B 2 R R U R
A R Bl 20 A 7 1 T 35 30 8 B R AR B S b A TR MR AR Mt b (181 3) o ATk, N A4 7
RTRIZE A A 285 ZR Gkt B AR W PR DR o b T 35 JR s e v 40 A 5 i R e e B 27 A AR 3R B R 1T LU
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