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Responses of epigeic microarthropods to alpine wetland degradation

SHAO Zhenzhen, WU Pengfei "
Institute of Qinghai-Tibetan Plateaw, Southwest Minzu University, Chengdu 610041, China

Abstract: Three typical habitat types, swampy meadow, grassland meadow, and moderately degraded meadow, were
selected in Zoigé wetland and epigeic microarthropods were investigated using motor- sucking machine in July and September
2014. The aim of this study was to reveal the responses of epigeic microarthropods to the degradation of alpine wetland. A
total of 18661 epigeic microarthropod specimens were collected during the research periods and classified into 3 classes, 15
orders, and 85 taxonomic groups (families or genus). The results showed that Sphaeridia, Entomobrya, and Rhagidiidae
were the dominant taxonomic groups, and that Entomobrya were only present in grassland meadow. The structural
composition of epigeic microarthropod communities differed markedly among the three different degradation stages. Principal
component analysis results showed that the community structure was determined by Entomobrya, Sphaeridia,
Odontocepheus, Pemphigidae and Jassidae. Maximum values of abundances and taxonomic richness were obtained for the
grassland meadow, and minimum values were recorded in the moderately degraded meadow. Significant differences were
detected among the abundances and taxonomic richness of the three habitats ( P<0.01). The monthly dynamics in taxonomic
richness of the epigeic microarthropod communities also differed among the three habitats (P<0.01). For all three habitats,

microarthropods were significantly more abundant in July than in September. Shannon-Wiener and Simpson dominant indices
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were higher in July than in September, although the differences were not significant ( P<0.01). The number of taxonomic
groups of epigeic microarthropods was significantly lower in July than in September in the swampy meadow (P<0.05),
whereas it was significantly higher in July for the grassland and moderately degraded meadows ( P<0.05). The results of
canonical correspondence and multiple regression analyses showed that the composition, abundances, and diversity of
epigeic microarthropod communities were affected by the factors of species richness, biomass of plant communities, and
contents of soil organic matter. The results indicated that in addition to changes in seasonal patterns, the degradation of
alpine wetland has had significant effects on the composition, abundance, and diversity of the epigeic microarthropod

communities.

Key Words: epigeic microarthropod; alpine wetland; motor-sucking method; Zoigé
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FEA R i S5 ORI AE P A 7 1 2 2 | 2 i - 8 A R 0 UV VA ) R ) | rp B AR R R 3 AR
Bi . WHEEAA R R BRI P ZEE  VU R E ¥ ( Carex thibetica) , KWL & 5 ( Carex muliensis) , FEREHE IR ( Elymus

nutans) . i 2~ 9% ( Taraxacum maurocarpum ) | 5 it B B ( Ranunculus tanguticus ) . ‘K 9 ¥ ( Leontopodium
leontopodioides ) Bk 22 ( Polygonum viviparum) | %8 55 ( Aster tataricus) . % #%%. ( Herba erodii) , &R R 4 % 4L
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( Trollius ranunculoides) HFEAE ( Primula malacoides) 55 , /5 & 10—30 cm, %% 90% LA |, +3ERHext+, #
JE ) ) T EAE AP EAT EE S ( Festuca wallichanica) 526 F ( Carum carvi) JR %% ( Stellera chamaejasme) .
VUil ¥ ( Kobresia setchwanensis ) . 3L I & & ( Anaphalis lactea ) | 5& " 4R 3 € ( Anemone trullifolia ) | i 5.
( Oxytropis kansuensis ) #5435 A ( Trollius farreri) 5 Ji B H | R PE 08 5 F WL F K ( Poa pratensis ) 55, 15 &
20—40 cm, Wi J& 90% VL b, LIERBONME A h R R A EEM YRGB 55 (Ligularia
virgaurea) KT ZE ( Potentilla ansrina) 755 ( Kobresia bellardii) /5 R R AT G & E 0—S5 cm,
Wi 50%—T0% L 1, HHEERUN DL
2.2 /NEURNGY SR
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Correspondence Analysis, CCA ) Xf =Bl A= 355 i/ NSRS RS eV 5 PR B I OC RBETTHEIR | Ao A R
PR /NSRS 19 I sh e v O S0 . 22 96 1019 3 At ( Multiple Regression Analysis ) A5l 4> F 73 /)N U 5%
W5 Rl PR 7 85 P AN AR P 1 (B 5 PR R [A) 8 DG 38, 23 W B A58 R X/ NI SR 5 JRC 3 Wy i 286 B R
ZREE RS

BEAL PR F IBM SPSS 20.0 11 Canoco for Windows 4.5 # {4,
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3.1 /NRUFRAES R Bh WA T 2 R

2014 4 7.9 Ay 4R 55 s FEN Hb IR AR B/ NV RAR 5 B 2h ) 18661 SRR T3 49 15 H 69 # 85 2%
(1), BB RNERBBE (Sphaeridia) KK BKJE ( Entomobrya ) FIEF WL ( Rhagidiidae ) , 7351 &7 Sl 5 3 1Y
15.49% 17.22%F1 27.81% ; % WEHEA TEHKE ( Desoria) , Vi 25 H i J& ( Odontocepheus ) 55 10 25, 5 B fkw 1
28.85% ; K A 2 HEA /INBIBKJE ( Sminthurinus ) , 32 W 196 )& ( Lamellobates ) % 75 28, 5 SR 1Y 10.59% , TE2N
K b SRR ( Collembola) 355 3 H 8 NIEHE, MK Sl 3R 5 1Y 42.79% ; W JE 40 ( Arachnida) £ 5 4 H
15 A2, b BRI 1Y 42.53% 3 B B4 (Insecta) 075 8 H 66 MNZERE, (B 14.68% , MZEBELL A,
SAMRECRRE | R A0 i TR N R A R sh W Y S A R )

R1 DMERETRNMBE AR

Table 1 The taxonomic composition and abundance of epigeic microarthropods

SM GM MDM ST Total

JAE Groups A% o AR ML MNES

Individuals 7 Individuals % Individuals % Individuals %
WYY Collembola 1739 36.9 5629 54.06 617 17.45 7985 42.79
AUBEBEH Symphyleona 1339 28.41 1343 12.9 507 14.34 3189 17.09
FIRIBEE Sminthurus 112 2.38 88 0.85 52 1.47 252 1.35
BRIFIBEIE Sphaeridia 1207 25.61 1229 11.8 455 12.87 2891 15.49
/NEIBEE Sminthurinus 20 0.42 26 0.25 46 0.25
JRBEE Poduromorpha 74 1.57 75 0.72 22 0.62 171 0.92
ERFBEE Hypogastruridae 74 1.57 75 0.72 22 0.62 171 0.92
KAABEH Entomobryomorph 326 6.92 211 40.44 88 2.49 4625 24.78
TEBKJE Desoria 223 4.73 348 3.34 64 1.81 635 3.4
ZATBEIR Tsotoma 61 1.29 176 1.69 24 0.68 261 1.4
PS5 BkIE Isotomurus 42 0.89 473 4.54 515 2.76
KBkJE Entomobrya 3214 30.87 3214 17.22
L 44 Tnsecta 851 18.06 1154 11.08 734 20.76 2739 14.68
A8 H Hemiptera 6 0.13 37 0.36 4 0.11 47 0.25
N EsE)E Amphiareus 5 0.05 5 0.03
HZIEIEE Almeida 1 0.01 1 0.01
B ISR Myrmedobia 6 0.13 31 0.3 4 0.11 41 0.22
@ F Lepidoptera 8 0.08 16 0.45 24 0.13
JUIERL Geometridae 2 0.06 2 0.01
H515%R} Coleophoridae 14 0.4 14 0.08
P1ig R} Prerophoridae 8 0.08 8 0.04
JE# F Hymenoptera 50 1.06 95 0.91 58 1.64 203 1.09
15 /NEERE Mymaridae 5 0.11 16 0.15 4 0.11 25 0.13
FA I 2R Heloridae 2 0.04 10 0.1 3 0.08 15 0.08
FREIE IR Stephanidae 2 0.04 2 0.01
HREFA 204 Diapriidae 5 0.11 5 0.03
SRS Brachyponera 2 0.04 2 0.02 16 0.45 20 0.11
HIE TR Trigonalidae 2 0.06 2 0.01
I RE %R} Platygasteridae 3 0.06 3 0.03 6 0.03
WA} Ichneumonidae 5 0.05 1 0.03 6 0.03
H%EF} Braconidae 4 0.08 5 0.05 9 0.05
2 AR Aulacidae 3 0.03 1 0.03 4 0.02
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SM GM MDM J3t Total
At Groups A% % A% % MNES % AMR% %
Individuals Individuals Individuals Individuals

A WR Tetramorium 3 0.03 3 0.02
YRRl Sphecidae 2 0.02 2 0.01
IgF/NEERE Aphelinidae 15 0.32 21 0.2 10 0.28 46 0.25
- #8} Tentherdinidae 3 0.08 3 0.02
W@ Formica 2 0.04 2 0.02 6 0.17 10 0.05
W/NERL Eucharitidae 3 0.06 3 0.03 4 0.11 10 0.05
%R} Cynipidae 3 0.06 4 0.04 7 0.04
SRR} Scelionidae 4 0.08 16 0.15 8 0.23 28 0.15
B H Coleoptera 6 0.13 76 0.73 15 0.42 97 0.52
Jit A Cucujidae 3 0.08 3 0.02
FEHAL Cicindelidae 1 0.01 1 0.01
A #FL Cantharidae 5 0.05 5 0.03
LW B Harpalus 2 0.04 2 0.01
KEELRIE Pissodes 5 0.05 6 0.17 11 0.06
HH AL Coccinellidae 1 0.01 3 0.08 4 0.02
AL Chrysomelidae 6 0.06 6 0.03
FE# AL Staphylinidae 1 0.02 43 0.41 3 0.08 47 0.25
SEH AL Meloidae 2 0.04 2 0.01
HEZH AL Bembidion 1 0.02 15 0.14 16 0.09
WA E Diptera 169 3.59 397 3.81 188 5.32 754 4.04
BEMEARL Otitidae 1 0.01 2 0.06 3 0.02
Jit JILUEAL Platypezidae 6 0.13 2 0.02 8 0.04
KIEF Tipulidae 1 0.02 1 0.03 2 0.01
47 Al Bombyliidae 1 0.03 1 0.01
TRl Sepsidae 6 0.06 1 0.03 7 0.04
AEWERL Anthomyiidae 4 0.04 1 0.03 5 0.03
HPFIEARL Chloropidae 3 0.03 11 0.31 14 0.08
PR IER} Lonchaeidae 15 0.32 6 0.06 16 0.45 37 0.2
MR BB Sciaridae 37 0.79 112 1.08 32 0.91 181 0.97
BIEL Psychodidae 20 0.19 20 0.11
EIE Bibionidae 5 0.05 5 0.03
A} Tabanidae 2 0.06 2 0.01
IR Agromyzidae 12 0.25 6 0.06 12 0.34 30 0.16
WERERL Pyreotidae 8 0.17 11 0.11 2 0.06 21 0.11
SCHER] Trypetidae 6 0.17 6 0.03
Fr iRl Asilidae 4 0.08 6 0.06 9 0.25 19 0.1
KA} Stratiomyiidae 1 0.03 1 0.01
JK #8758} Ephydridae 10 0.21 10 0.05
#£00 R Empididae 1 0.01 1 0.01
IR} Mycetophilidae 7 0.15 27 0.26 34 0.18
FEUFE Chironomidae 12 0.25 31 0.3 33 0.93 76 0.41
BBl Muscidae 15 0.32 10 0.1 11 0.31 36 0.19
PEBR} Cecidomyiidae 30 0.64 136 1.31 34 0.96 200 1.07
FUER} Phoridae 4 0.11 4 0.02
£ 2R Dolichopodidae 12 0.25 10 0.1 9 0.25 31 0.17
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SM GM MDM J3t Total

At Groups A% A% MNES AMR%

Individuals % Individuals % Individuals % Individuals %
[7]¥8 H Homoptera 577 12.24 426 4.09 419 11.85 1422 7.62
JEIFRL Pemphigidae 161 3.42 161 0.86
FAEF AL Aphis gossypii Glover 9 0.19 20 0.19 14 0.4 43 0.23
ATEFE} Chermidae 13 0.28 5 0.05 1 0.03 19 0.1
IRl Aphididae 333 7.07 127 1.22 200 5.66 660 3.54
WA} Jassidae 61 1.29 274 2.63 204 5.77 539 2.89
ZMH Thysanoptera 41 0.87 115 1.1 29 0.82 185 0.99
i R} Thripidae 41 0.87 115 1.1 29 0.82 185 0.99
H#MH Orthoptera 2 0.04 5 0.14 7 0.04
18R} Acrididae 2 0.04 5 0.14 7 0.04
WRIEAN Arachnida 2123 45.05 3630 34.86 2184 61.78 7937 42.53
HiSI T H Prostigmata 1658 35.18 1784 17.13 1907 53.95 5349 28.66
IRl Erythracidae 15 0.32 10 0.1 9 0.25 34 0.18
MR IR Tarsonemus 89 2.52 89 0.48
4538} Cunaxidae 30 0.29 30 0.16
WAL Rhagidiidae 1643 34.86 1744 16.75 1803 51 5190 27.81
S5 ER} Trombidiidae 6 0.17 6 0.03
H 7 H Oribatida 296 6.28 1576 15.13 213 6.03 2085 11.17
it H 558 Odontocepheus 207 4.39 77 2.18 284 1.52
PRI Lamellobates 35 0.74 96 0.92 18 0.51 149 0.8
JEKIL P38 Protokalumna 54 1.15 1480 14.21 118 3.34 1652 8.85
0TI H Mesostigmata 164 3.48 167 1.6 55 1.56 386 2.07
Fa %) Phytoseiidae 164 3.48 167 1.6 55 1.56 386 2.07
Wtk H Araneae 5 0.11 103 0.99 9 0.25 117 0.63
B H AL Clubionidae 3 0.06 38 0.36 2 0.06 43 0.23
TRHIREL Zoridae 8 0.08 1 0.03 9 0.05
i 3- AR Agelenidae 3 0.03 3 0.02
GIIEIRFL Oonopidae 2 0.04 52 0.5 5 0.14 59 0.32
ERIRER} Theridiosomatidae 2 0.02 2 0.01
Bk A} Salticidae 1 0.03 1 0.01
it 4713 10413 3535 18661

SM ;¥ 54 Swampy meadow ; GM ; WL B 48] Grassland meadow ; MDM ; H iR AL i ] Moderately degraded meadow

3.2 /NBUSRHGY s e L A G B 2

A B NIRRT RS Y R REVR LSS —E 22 58 (R 1) o THEERE M) AT 52 N 2RRE, e RE ok
[ k)& ( Sphaeridia ) F1 %5 1% £t ( Rhagidiidae ) , 437 o5 S04 3K & 19 25.61% F1 34.86% ; & UL IS B A1 75 Bk &
( Desoria ) ,%ﬂr(flphididae) 10 3’3, di B R Y 30.77% H A EHAREE ( Isotomurus ) , 5 W
( Brachyponera) 55 41 25, (5 BRI 8.81% , HUJEEfa 3k 67 FhSRE  PLIAIEHE 3R BBk & ( Sphaeridia) K
BkJ&E ( Entomobrya ) | )il K 3 W 4 J& ( Protokalumna ) F1%% 1 Bl ( Rhagidiidae ) , 43 51 5 & 3 2K 2 09 11.80% .
30.87% 14.21% F1 16.75% ; # WA BEA 1B JE ( Desoria ) , 55 Bk & (Isotomurus ) 55 9 28, 5 B 3K & 1Y)
18.52% ; Fii A5 K BEA BRIA B & ( Sphaeridia ) , /MR Bk & ( Sminthurinus ) 45 54 2, 5 SR E 1) 7.86% , IR
A ) 3t 60 FR2ASHEE, O IS HE N ER B B )& ( Sphaeridia ) F17%; 45 L ( Rhagidiidae ) , 5 &4 45 2= A9 12.87% Fil
51% ;1 WA BRI E (Sminthurus) , 5Bk JE ( Desoria ) 55 8 25, 5 MId AR = 1 24.30% ; Wi A 2886 A 5575 Bk
J& (Isotoma) , & SE4H & ( Myrmedobia ) 55 50 25, 5 BRI 11.82% , —FhAEBE | 0 Ji B fa (1% /N R F A6 50 1
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S
S

SR R, Th IR AR AR PR A
FEG3 oAl R R WA [ A S5 (8] NRY R I sh W R I AP e T R 22 57, HL 3 AR BEIA) /N SRR 19 B
SIVIRETEAAITE 9 A Z R W (B 1) o teoh, AN [EH 4352 e /NSRS W e I 4 A 1) E B BEA
[, 7 Ay, 78 PC1 L s2ma i v 2540 (%) 2280 R K BKE ( Entomobrya) , 7 PC2 I 32 252 M A 2 35K 5] Bk
J& ( Sphaeridia) ;9 H AR PC1 1) 3252 K BEE ( Entomobrya ) F114 25 B 1 & ( Odontocepheus) , Wi PC2 #Y 3
IR ( Pemphigidae ) B ( Jassidae) .
—— AL e HERA W fERLEg

1.5 1.5 3
R Perﬁﬁﬁlae RAKE R
/NEIBE R Hypogastrura
Sminthurinus G
Isotomurus
e Ak
Staphylinidae L < ﬁmlﬂﬁda
1
BR _ W R ycetophilidae

< omobrya| X | Odontocepheus KikE
é & Entomobryi/
S 5 v
& Myrmedobia

I Stratiomyiidae

SRR PR A
Bourletiella Rhagidiidae
Isotoma L
kR SRR R
RERE Desoria T Mﬂ' R Protokalumna
13 Sphaeridia -15 Coleophoridac Jassidae
-1.5 1.5 -1.5 1.5
PC1 (41.6%) PC1 (56.5%)

1 AEEEENIRETRINYEEEENER
Fig.1 Spatial distributions of epigeic microarthropod communities among different habitats

SM . JR ¥ %4 Swampy meadow ; GM ; BLJFHL ) Grassland meadow ; MDM ; H R fL % fa] Moderately degraded meadow

3.3 /NBUSRAGEY MR o B M v s A

IR R 3 rh B R AL R /NG T sh ) 8 B AR RO B 5 B THE T R, LA R A A
F KA, 1Ml Shannon-Wiener ZAEPEFE AN Simpson LR EHRHOTCI WA (& 2) , HE M7 2250 B &b
(3% 2) KW AR /INRU R I s i %5 P2 2 AEEORT Simpson P34 BE S8 4ICA 1835 5200 (P <0.05) , %
Shannon-Wiener $§ 870521 (P >0.05) ; H 324X 4 B Shannon-Wiener 58 20 F1 Simpson £ 34 & 15 (3%
AW EF (P <0.01) 5 MAELE AR 0 19238 BAE I ZREHEFEE0A & 520 (P <0.01) |, X %5 & T 1 35 52
(P >0.05) o ¢~ 5625 R BH T 156 ) R0 5 i 5 4 /)N Y SRS 1 Tl sh 0 A 4 B8 R R RCZE A O AL I =5 22
S, MR A B % SRR B8 7.9 A A B 255 (K 2) . DL EGUREW] /NRLRA
I Z R A SR A A 22 5, B2 AR B 0 38 AR R 52

F2 ARAEBMIRETHRIVEERSHEENEENEFESH(N=6)

Table 2 Results of repeated—measure ANOVA on abundances and diversity index of epigeic microarthropods

Y PNE A= s A= 3% Habitat A 15 Month H 55X H )y HabitatxMonth
Abundance and diversity index F P F P F P
#FE Density 45.77 <0.001 83.77 <0.001 1.57 0.24
JEEFEL Group number 43.58 <0.001 2.09 0.169 8.22 0.004
ZHEPEFEE(H) Shannon-Wiener index 1.72 0.212 75.44 <0.001 18.46 <0.001
PEHBEEFEH(C) Simpson index 4.57 0.028 35.21 <0.001 21.21 <0.001
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Fig.2 Dynamics in abundance and diversity index of epigeic microarthropod communities
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3.4 FERWHE

PRIEK B Bk g | < Bk AN a2/ N Y R sh W I 1 = L3RR E (3R 1) , A W 2 A 1 Bl
BHATHHT, 7.9 A0 EARIEN (E 3) nT AL BRIF B E % 5 50 B IS R R, DU s fz i 5 4K Bk s AL
FEAE R R v s AR 2 B S i T EAR I Ty 22 a0 BT A R (3R 3) AR, Bk R Bk JE i % R a2
5 Ay XA AR (P <0.01) , KBkE A SZ AEB AR5 (P <0.01) | MiA&ERH Sz Ay LS
AR BRI (P <0.01) .

R3I FTEXBINGHENESENESTER

Table 3 Results of repeated—measure analysis on the abundance of dominant taxonomic groups

BRIFIBk)E Sphaeridia KBkJE Entomobrya iRl Rhagidiidae

a F P F P F P
e 855 Habitat 2,15 16.38 <0.001 23.68 <0.001 0.19 0.831
A A7 Month 1,15 76.82 <0.001 4.05 0.62 66.13 <0.001
5% Habitatx H /} Month 2,15 7.84 0.005 4.05 0.39 8.36 0.004

3.5 /NELERMG Y S AR TR R

F ARG R 2B ( CCA) S5 5R (I&1 4) 0, 56— HE P il S5 b N A 9 i (BB) (M 2B i (AB) (& (TP ) 45
PRIE PR 1A e R A DG S P Sl S A AP (PS) MARSC MR R o R 4 XE TR0 YA 3 ) /N AR SR G
IR YIRS A LB (SOM) (AR (TN) (&F/KR(WC) RIEM K, 5 pH A Rk (AP) 5 7R 5C ; o R fa) 1
VS BRI R (AB) MR AR (BB) (& (TP) 2 IEAHSG; J BE R AL A Y& 55 pH A 5485 (AP) 2 1E
i B
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Fig.3 Changes in abundances of dominant taxonomic groups of epigeic microarthropods ( Mean+S.E.)

INRUFART B Sh YR 45 SRS B R T 19 2 o0 M 0B 4 R (32 4) R, 13 AHEEHF U 6 4
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(P <0.01) ; BREE S5 R AE YR B EAIE (P <0.01) , SA LS 53 6710 X (P <0.01) ; Simpson i3
FEFREC SRS R W IE MG R (P <0.05) , IEHAEHEhBRFIBLE 5 pH 21035 A5 KkE 5 1
Ay e RN A 5 0 TE A DG OB T SRR A G
F 4 NERES RN SIEE T E M E R

Table 4 Relationships between epigeic microarthropods and environmental factors

R FtRL PR R BRI Bt Kik)m B}
Density Taxonomic Simpson index Sphaeridia Entomobrya Rhagidiidae
Fi%) Vegetation
PS 0.34"
AB 0.76 " 0.77 "
BB 0.40 ™"
-3 Soil
SOM -0.51""
TP 0.21"
pH -0.39"

PS AP Plant species;AB;iﬂLﬁE%% Aboveground biomass;BB;i’ﬂTﬁE%% Belowground biomass;SOM;ﬁAﬂLﬁﬁ Soil organic matter; TP,
4T Total phosphorus; * F/R B FH KA P <0.05, = = FR P <0.01, BUBKE:

4 Tig

4.1 BALXH/INEL AT B Bl v A 18] 20 A YR T
N [5) A= 358 18] /NI BTG5 B0 I 7 2E LA A 1) 22 5 2 T s Q2R A Xk /N TR S 3 B3 sl 0 e o AL AT
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W2, O RS AR A AV T LS R L I 1 Y £V T B B8 5 ) AV 1Y L Bl 1 R T A
ABIEFE e A [FR A B B AR i 7 A0 3 DX %/ N RS 1 e sh e s 2 i A [ (1 4) i 8l v )
V2l F s R WE R S AR RS A LT (SOM) SR 2 IEAH G, 5 pH (i, A Rk (AP ) &5 52 AR 5C 5 75 JURE ) 9
Kpbs SO MR Tt 5 EAY R 20k (TP) S48 IR P IR Ak 5 i S g B B ik RS pH
{H AR (AP) AR ELIEASC . it al HIAS [R1R AL B Bo/IN R SR 35 1 23h 49 2% I AR i 52 (1 BR 5 52 W) [R5 A [R] S
PRI A 22 5 IR A a8 AL ) 1 /NI AR 3 IR sl W B v A 2 I 1R, Rt e T i AR B
AL R VAR A AT 2, 3o/ N B AT S e v (1 52 MR 553

ABIFTE S BRAS [v) A 356 ] /N B A0 55 SRSl ) 0 7 B R A 22 5 B3, HLS R W i M ) b 26 22 0 25 1E A
K, BAMICRVIEYRNAS 3R R A R R R Y R s AR A B £ A B R B R B R A
T B ) B R S M) S S A RO B SRR Y AR SR = AN AR D AR R R R A
VA B e ) /N 1 R S 0 11 R A S b v T P A A v R AL
(18 2) , BEBH/NRIRNG S IR sh Wy e 2 T2 S 2 32 232 i SRR AR I R PR 2, T/ N B A8 19 B sh )
SRR AP B AR (R 4) . TEm 28R B AL B b ML e VR AR PE R, 3 B A R A= P
W NS AR BT R, AN RS RS W RSS2 B e S, A It B e T R
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